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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOomy mpeamety "buomorus" (mamee - Owonorus) Ha YpOBHE
cpenHero oOmiero oOpa3oBaHus paszpabotana Ha ocHoBe DegepanbHOrO 3aKOHAa OT
29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit ®denepanuny», GI'OC COO,
Konuenuuu mnpenogaBanusi ydeOHOro mnpeamera «buoOJIOTHS» W OCHOBHBIX TMOJOKEHUN
dbenepanbHOl paboyveit mporpaMMbl BOCTIUTAHHUS.

YueOuslii npeamer «buonorus» yriayonénnoro ypoBHs u3ydeHus (10—11 kmaccer)
ABIIIETCS OJHUM U3 KOMIIOHEHTOB TMpeaMeTHol obnactu «EcTecTBeHHO-Hay4dHbIE
npeamets». CormacHo mnojoxenusMm PI'OC COO mnpoduibHble yuyeOHBIE MNPEIMETHI,
n3ydyaeMble Ha YrIyOJE€HHOM YpOBHE, SIBIAIOTCS criocoOoM auddepeHimanun o0ydeHus: Ha
YPOBHE CpeTHEro OOIIero 00pa30BaHUs U MPU3BAHBI 00ECTIEUYUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIUM, CpEIHUM OOIIUM, CpeaHUM NPO(EeCCHOHATBHBIM U  BBICIIAM
oOpazoBanneM. B To ’xe BpeMs KaXIblii U3 ITUX YYEOHBIX MPEIMETOB JIOKEH OBIThH
OpPUEHTHUPOBAaH Ha TMPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX U
Pa3BUBAIOIIMX 33J1a4, CBA3aHHBIX C MPOQOpUEHTAKENH 00YUaIOIUXCS U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAYyYHOT'O 3HaHUs, CBSI3aHHOTO C OWMOJIOTHEH, METUIIMHOM,
HKOJIOTUEH, ICUXOJIOTUEN, CIIOPTOM MJIM BOEHHBIM JIETIOM.

[Iporpamma mo ydeOHOMYy mnpeamery "buosjorus" naér mpeacTtaBieHHE O I€IU U
3a/1avax M3ydeHus yueOHoro rnpeameta «buonorus» Ha yriayO0iaEHHOM YpOBHE, ONpeeiseT
00s3aTenbHOE (MHBApUAHTHOE) TNPEIMETHOE COJEpKaHUE, €ro CTPYKTYPUPOBAHHE IO
pazzenaM M TeMaM, paclpeiesieHHe IO KilaccaM, PEKOMEHAYET MOCIeA0BaTeIbHOCTh
U3Y4YeHHUs] Y4eOHOro MaTepHalia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOTO Tpoliecca, BO3pacTHBIX 0COOEHHOCTEH obOydwarontuxcs. B mporpamme 1o
OMOJIOTUY pEaTM30BaH MPUHIUIT TMPEEMCTBEHHOCTH C HM3YYEHHEM OWOJIOTMM Ha YpOBHE
OCHOBHOT0 0011ero oOpa3zoBaHus, Onarogaps 4yeMy MpPOCMAaTpPUBAETCS HAMPABIEHHOCTh Ha
NOCJIEYIONIee pa3BUTHE OMOJOTMYECKUX 3HAHUM, OPHUEHTHPOBAHHBIX Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOT0 MHUPOBO33PEHUS, SKOJIOTMYECKOrO MBIIUICHHS, MPEACTABICHUN O
3I0pOBOM 00pa3e JKHW3HHM, Ha BOCHUTAaHME OEPEeKHOTO OTHOIIEHUS K OKpY’Karolen
npupoAHoil cpeae. B mporpamMme mo OMOJIOTMM TakKe MOKa3aHbl BO3MOXKHOCTH YYEOHOIO
npeamera «buosorus» B peamuzanuu  TpeboBanuit ®I'OC COO K MmIaHUpPyEeMbIM
JUYHOCTHBIM, METANPEIMETHBIM U MIPEIMETHBIM pe3yJibTaTaM 00yueHHs U B (DOPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHON JEATEIBHOCTH OOYUYaIOLIUXCSI MO OCBOCHHUIO
coJiepKaHusl OMOJIOrMYeCcKOro o0pa3oBaHus Ha YPOBHE CPEIHEro 00I1ero 0opa3oBaHusl.

VYuebnsiii npeamer «buosiorus» Ha ypoBHE CpelHEro o0LIero 00pa3oBaHus 3aBepUIACT
Oouonornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha pACIIUPEHHE U YIIIyOJieHue
3HAHUI 00YYaIOIIUXCS O )KHBOW MPUPOJIE, OCHOBAX MOJICKYJIIPHON U KJIETOYHON OMOJIOTHH,
SMOPHOJIOTHM W OHOJIOTUM  Pa3BUTHSA, T'E€HCTHKH, CEJICKIMH, OHOTEXHOJOTHH,
HBOJIFOLIMOHHOTO YYEHUS U KOJIOTHH.



Nzyuenue yuebHOro npenmera «buonorus» Ha yriayOJIeHHOM ypOBHE OPHEHTUPOBAHO
Ha MOJTOTOBKY O0YYarOMINXCS K MOCIEAYIOIMEMY MOTYYEeHUIO0 OMOI0TrHYeCKOro o0pa3oBaHus
B By3aX M OpraHm3alisax cpeaHero mnpodeccnoHaibHOro 00pa3zoBaHusi. OCHOBY €ro
COJIepKaHUsl COCTaBIsIET CUCTEeMa OMOJIOTMYECKUX 3HAHWM, TMOJYYEHHBIX MPU HU3YyYEHUU
00yJarouMMuUCs COOTBETCTBYIOIIMX CHCTEMAaTHUYECKUX pa3/IesioB OHOJIOTMM Ha YPOBHE
OCHOBHOTO 00mIero obpaszoBanusi, B 10—11 kiaccax 3TH 3HaHUA MOJy4aroT pa3Butue. Tak,
pacmipeHbl W yriayOJeHbl OHOJIOTMYECKHE 3HAHMS O PACTeHMSIX, >KMBOTHBIX, Tpubdax,
OaKTepusiX, OpraHM3ME€ 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSX KU3HU, TOMOJHUTEIHHO
BKJIFOYEHBl OMOJIOTMYECKHUE CBEJEHUS MPUKIAJHOIO M TOMCKOBOIO XapakTepa, KOTOphIE
MO>KHO HCIIOJIB30BaTh KaK OPUEHTUPHI JIJIsl TTOCIENYIOIero Beioopa npodeccun. Bozmoxkna
TaK)Ke MHTETpalys OMOJOTHYECKUX 3HAHUN C COOTBETCTBYIOIMMU 3HAHUSIMU, TTOTYYCHHBIMU
00y4JaromuMHUCs IPU U3YYeHUU (PU3UKHU, XUMUH, Teorpauu U MaTEMaTHKH.

Crpykrypa mnporpamMmbl 1o ydeObHoMmy mnpenmeTy "buonorusa" orpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAX0ABI K W3ydeHHI0 Ouonoruu. CoriacHo UM, U3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE JUIS JKUBBIX CHUCTEM pA3HOrO YPOBHS
OpraHu3alllM, 3BOJIOLHMHA OPraHUYECKOro Mupa Ha 3emile, COXPAHEHHs OHOJOTHYECKOIo
pazHooOpa3us mianetsl. Tak, B 10 Kiacce n3y4aroTcss OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHOMN
Oouonoruu, SMOPUONIOTHH U OMOJIOTUM Pa3BUTHUS, TEHETUKH U CEJIEKIUH, OMOTEXHOJIOTUN U
CUHTETUYECKON OMOJOrMM, aKTyaJu3upyloTcs 3HaHUS OOydaroIIMXcs IO OOTaHUKE,
300JI0TUH, aHATOMHH, (Pu3nosoruu uenoBeka. B 11 kiacce u3y4yarOTCsi HBOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VY4eOHnbiii npeamer «buosorus» mnpuszBaH 00€CEUUTh OCBOCHHE OO0YYarOIIMMHCS
OMOJIOTMUECKUX TEOpUA W 3aKOHOB, WJAEH, NMPUHLMIIOB M MpaBWJ, JIEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHUHBI MUpPA, 3HAHUI O CTPOCHUU, MHOTOOOpa3nu U
OCOOEHHOCTSIX KIJIETKH, OpTaHM3Ma, MOMYJISUUU, OMOLIEHO03a, SKOCUCTEMBI, O BbIIAOIINXCS
HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX MCCIEJOBAHUSAX B OMOJIOTHH, TPUKIAAHBIX ACTIEKTaX
Ouonornueckux 3HaHWW. [[ns pa3BuTUS U MOJAepKaHMS HHTepeca OOydYaroIMXCs K
OMOJIOTMH HapsALy CO 3HAUUTEIbHBIM O0BEMOM TEOPETUYECKOrO0 MaTepuaja B COACpKaHUU
IPOrpaMMbI 10 OMOJIOTUU MTPEAYCMOTPEHO 3HAKOMCTBO C HICTOPUEN CTAHOBJICHUS M PA3BUTHS
TOM WM MHOW oOnacTh OWMONOTUH, BKIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B
penieHne BaXKHEHINX OMOJIOTHYECKUX U HKOJIOTHYECKUX MPOOIIEM.

[enp wu3yuyeHuss yuebHoro mnpenmera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIaJiIcHHEe OOYyYaIOIUMUCS 3HAHUAMHU O CTPYKTYPHO-(YHKIMOHAJIBHOW OpraHu3aluu
KUBBIX CHCTEM pPa3HOIO paHra M MNpUOOpEeTeHHWE YMEHUH MCMOJb30BAaTh 3TH 3HAHUSA B
dbopMUpOBaHUM HHTEpeca K ompeaenae¢HHoN obsactu MpodheCCHOHAIBHOU JeATEeIbHOCTH,
CBA3aHHOM ¢ Ouojorueil, win K BbIOOpPY y4uyeOHOro 3aBelNEHUS [UId MPOJOJKEHUS
OMOJIOrMYeCcKOro 00pa3oBaHMsL.

Hoctmxenne uenu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha yriayOiaéHHOM
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:



OCBOCHHE OOYyYaIOIMMMHCS CUCTEMbl OHMOJOTHYECKUX 3HAHHWK: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPHSX, KOHIEHIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MPaBUIIaX,
COCTaBIISIIOIUX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHMHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOCHHOCTAX OUOJOTMYECKUX CHUCTEM (KJIETKa, OpPraHu3M, IMOMYJISAIIHs,
BUJI, OMOTEo1eH03, Onocdepa); 0 BELAAIONINXCS OTKPBITUIX U COBPEMEHHBIX HCCIIEIOBAHUSIX
B OMOJI0THH,

O3HAKOMJICHHE  OOYYalOmUXCS C  METOJaMH  TIO3HAHUS  JKHBOW  TIPHUPOJIBL:
UCCJIEIOBATENILCKUMU  METOJIaMH  OUOJIOTHYECKUX HayK (MOJICKYJSIPHOM M KJIETOYHOU
Ouonoruu, SMOPUOJIOTUM U OMOJIOTHM Pa3BUTHSI, TEHETHUKU U CEJICKIIMU, OMOTEXHOJIOTUU U
CUHTETUYECKON OMOJIOTHH, TMAaJCOHTOJIOTUHU, 3KOJIOTHH);, METOJaMU CaMOCTOSITEIIbHOIO
POBEJCHHUS OMOJIOTUYECKUX HUCCIEIOBaHUM B J1a0OpaTopuu M B Ipupoje (HaOiroaeHue,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHE O0YYaIOIMMUCS YMEHUSIMHU: CAMOCTOSITEIbHO HAaXOJUTh, aHAJM3UPOBATh U
UCII0JIb30BaTh OMOJIOTUYECKYIO uH(dOpMaIHIO; M0JIb30BAThCS OMOJIOTHYECKON
TEPMUHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIMBATh CBSI3b MEKIY pPa3BUTHEM OWOJIOTHH H
COIMATPHO-PKOHOMHUYECKUMH U JKOJIOTHUYCCKUMHU TPOOJIEeMaMH YeJIOBEYECTBA; OIICHUBATh
MOCTIEAICTBHSI CBOCH JEATENBHOCTH IO OTHOIICHHIO K OKPYXAaloIIed MpHUpOIHON cpene,
COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX JIOZEH; 000CHOBBIBATh U COOJIIOIATh
Mepbl TpoPUIIaKTUKKA MHGEKIIMOHHBIX 3a00J€BaHUM, MpaBUiia TOBEACHHUS B MPUPOJE U
oOecreueHns 0€30MACHOCT COOCTBEHHOM KU3HEEATEIbHOCTH B UPE3BbIYANHBIX CUTYaIUsAX
MPUPOAHOTO ¥ TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh COBPEMEHHBIC HAyYHBIC
OTKPBITUA B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYalOIMXCS WHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEW B
MPOIIECCE 3HAKOMCTBA C BBIJIAIOIIUMHUCS OTKPHITHUSIMU M COBPEMEHHBIMU UCCIIEIOBAHUSIMU B
OMOJIOTHH, PeIIaeMbIMU €10 TTPoOJeMaMu, METOAO0JIOTHEH OMOJIOTHYECKOT0 UCCIEAOBaHNUS,
MPOBEICHUSI OKCICPUMEHTAIBHBIX HCCIEAOBAaHUM, pelieHUusT OWOJOTHYECKHX —3ajad,
MOJICITUPOBAHUS OMOJIOTHYECKUX 00BEKTOB M TIPOIIECCOB,;

BOCITUTaHUE Y 00YyJarONIuXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOUM MPHUPOJIE B IIEJIOM U K
OTHETbHBIM €€ OO0BEKTaM M SBJIICHHUSIM; (DOPMUPOBAHHE DKOJIOTHUYCCKON, TCHETHYCCKOM
IPAaMOTHOCTH, OOIIIEH KyJIbTYphl MOBEICHUS B IPUPOJC; HHTETPAIIUN €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHue 00y4JaroIIMMUCS KOMITETEHTHOCTHU B parmoHaIIbHOM
MPUPOIONIONL30BaHUN  (COOMIO/IEHNE TIPaBWJI TOBEJEHUS B TPHUPOJE, OXPaHbI BHUJOB,
KOCUCTEM, Ouochepsl), COXpaHEHUH COOCTBEHHOIO 3[I0POBbSI U 3/I0POBbSI OKPYKAOUIUX
mone (coOmomeHuss Mep NPoPUIAKTUKK 3a0o0sieBaHUN, oOecreueHre Oe30MacHOCTH
KU3ZHENICATCIILHOCTH B YPE3BBIYANHBIX CUTYAIUSIX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HCIIOJIh30BaHUS OMOJIOTMYECKUX 3HAHUN M YMEHHI B IIOBCETHEBHON KU3HH,

CO37aHME YCJIOBHM IS OCO3HAaHHOTO BBIOOpAa OOYUYAIOIMIMMUCS WHIWBHIYyaTbHOU
00pa3oBaTeNbHON TPAEKTOPUH, CHOCOOCTBYIONIEH MOCHEAYOMEMY HTpOo(ecCHOHATbHOMY



CaMOOIMPEIEICHUIO, B COOTBETCTBUU C MHAMBHIYaJbHBIMH MHTEPECAMH U MOTPEOHOCTSIMHU
pEeruoHa.

OO111ee YMCIO YacoB, OTBEJECHHBIX HAa W3yYEHUE OMOJOTHH Ha YriayOJEHHOM YpPOBHE
cpeaHero obmiero oopasoBanus, coctaBisier 340 yaca: B 10 kimacce — 170 gaca (5 yac B
Heneno), B 11 kimacce — 170 gaca (5 yac B HeZIelo).

OT0op oOpraHM3alMOHHBIX (QOpPM, METOJOB M CPEICTB OO0y4YeHHs OHOJIOTUU
OCYIIECTBIISIETCS C Y4€TOM CHEHU(PHUKHA €ro CoACpkKaHWs U HANpPaBIEHHOCTH Ha
IPOJIOJKEHUE OMOJIOTUYECKOTO oOpa3oBaHus B OpraHu3aIusIX CpeITHEro
po(eCcCUOHAIBLHOTO U BBICIIET0 00pa30BaHUs.

O0s13aTenbHBIM yCIIOBUEM TPpU 00y4YeHUH OMOJIOTUHU Ha YIIIyOJIEHHOM YPOBHE SIBIISIETCS
IPOBEICHUE JIA0OPATOPHBIX M MpakTHUYecKuX pabor. Taxke ywacTtue oOyyarolmuxcsi B
BBIIIOJIHEHUH TIPOEKTHBIX W Y4YEOHO-HCCIENOBATEIbCKUX pPabOT, TEMaTHKa KOTOPBIX
ONPEIEIAETCS YYUTEIEM Ha OCHOBE MMEIOIIMXCS MATEpUaJIbHO-TEXHUYECKHX PECYpPCOB U
MECTHBIX MTPUPOHBIX YCIOBUH.



COIEPXAHUE OBYUYEHUA
10 KJTACC

ConepxaHue MpOrpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY IOCYAApPCTBEHHOM HTOTOBOM aTTECTALMH
(T'HUA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHass Ouojyorusi — KoOMIUIEKCHas Hayka. KpaTkas uctopust pa3BuTHsi Ouosioruu. buonormdeckue Hayku u
u3y4yaemble UMH npoosieMbl. DyHIaMeHTanbHbIE, TPUKIAIHbIE U TOMCKOBBIE HAYYHBIE UCCIEIOBAHUS B OMOJIOTHH.

3HaueHne OMOJIOTUH B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTuHbl Mupa. [Ipodeccun, cBsi3aHHbIE C
Ouonorueil. 3HaueHHWe OMOJOTMM B TNPAKTUYECKOM JIEATENbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SICTBE,
IIPOMBILIEHHOCTH, OXPAaHE IPUPOLBI.

JlemoHCcTpanumn

[loptpetrsi: Apucrorens, Teodpact, K. Jlunneir, K. b. Jlamapk, Y. JapBun, VY. I'apeir, I'. Mengens, B. N.
Bepnanckuii, U. I1. ITaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodeer-PecoBckuii, k. Yorcon, ®@. Kpuk, /1. K.
benses.

TaOmuips! u cxeMbl: «CBsi3b OMOJIOTHH C APYTUMHU HayKamMuy, «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHUE

JXuBble cucTeMbl Kak MpeamMeT u3ydeHusi Ouonoruu. CBOMCTBAa MUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa,
JUCKPETHOCTb M LIEJIOCTHOCTh, CJIIOKHOCTb W YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CamMOOpraHu3anus,
CaMOBOCIIPOM3BECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHM3aluy >KUBBIX CUCTEM: MOJEKYJISAPHBIM, KJICTOYHBINM, TKAHEBBIM, OPraHU3MEHHBINU, IOIYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OroreoiieHoTHYECKHit), Onocdepnsiid. [Iponecchl, mpoucxonadiiye B )KuBbIX cucteMax. OCHOBHBIE
npu3HaKky xuBoro. XKu3ue kak ¢opma cymiecTBoBaHus MaTtepuu. Hayku, nzydaroniye >kuBble CUCTEMBI Ha Pa3HBbIX YPOBHX
OpraHU3aLHH.



N3yuenue xuBbix cucteM. MeTobl Onosornueckoi Hayku. Habmonenue, uamepeHue, 3KCIIEpUMEHT, CUCTEMAaTH3AIIHS,
MertaaHanus. [loHaTre 0 3aBUCHMMON M HE3aBUCUMOM IepeMeHHOoU. [limannpoBanue skcnepumenTa. [loctaHOBKa M IpoBEpKa
runore3. HyneBas rumnore3a. [loHstue BBIOOpKM M €€ IOCTOBEpPHOCTh. Pa3dpoc B Ouosormueckux JaHHbIX. OlLieHKa
JOCTOBEPHOCTH TOJYYEHHBIX PE3yNbTaTOB. [IpUUMHBI MCKaXEHUs PE3yJIbTATOB AKcHEpUMEHTA. [[oHATHE CTaTUCTUYECKOTO
TECTA.

JdeMoHCcTpanuu

Tabmuipr u cxembl: «OCHOBHBIE TNMPU3HAKHU KU3HW», «buojgornueckue cuctembd», «CBOMCTBA KUBOW MATEpUM»,
«YPpOBHHM OpraHu3aluy >KUBOM HOpHUPOABD, «CTpOEHUE >KUBOTHOM KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBI OpPraHOB
YeJIOBEUECKOro opranusmay, «buoreorenosy, «buocdepan, «MeToibl U3ydeHUs )KUBOW TTPUPOIBI».

Oo6opynoBanue: 1ab0paTopHOe 000PYI0BaHUE JIs IPOBEACHUS HAOIIOIEHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnuyeckas padora «licrons30BaHue pa3aInyHbIX METOJIOB IIPU U3YYECHUH KUBBIX CUCTEM).

Tema 3. buosiorust KjieTku

Kinetka — cTpykTypHO-(DYHKIIMOHANIbHAS €AMHUIIA XKUBOTO. VIcTopust oTkpbiTUs KiIeTku. Pabotsl P. I'yka, A. JIeBeHryka.
Knerounas teopus (T. [lIBanu, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJIETOUYHON TEOPUH.

MeToapl MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMM: MHUKPOCKOIHS, Xpomarorpadus, 3ynekTpoope3, METOA MEUYEHbIX
aToMoB, Au(depeHuraIbHoe UEeHTPU(PYTUPOBAaHUE, KYJIbTUBHUPOBAHUE KIETOK. HM3yueHnue QuKCUpOBAHHBIX KIEMmOK.
OnexkTpoHHas MUKpockonus. Kongoxanvhas mukpockonus. Bumanvhoe (npudxcusnenroe) usyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmuubr u  cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIA MHKPOCKOM», «VICTOpus pa3BUTHS METOJ/OB
MHKPOCKOTIUI.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPUAIbHBIX KIETOK.

IpakTuyeckass padora «M3yueHne MeTONOB  KJIETOUHOM  Oumosormum  (Xpomartorpadwus, diekTpodopes,
muddepennmansroe neHTpudyruposanue, [1LP)y».

Tema 4. Xumuueckasi Opranu3anus KJICTKH



XYMMHUUYECKHI cOCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKPO3JIeMeHThl. Boia u e€ posib Kak pacTBOpUTEs, peareHTa,
y4acTue B CTPYKTYPHPOBAHHUH KJIETKH, TEIJIOPETysiuu. MuHEpaabHbIe BEIIECTBA KIETKU, X OMojiornyeckas poib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

Opranuueckue BeliecTBa KJIETKU. buonorndeckue nonumepsl. beiaku. AMUHOKHUCIOTHBIM cocTaB 0enkoB. CTPYKTYpHI
OenkoBOi MoJieKyJbl. [lepBuuHasi CTpykTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTUYHAs, YETBEPTUYHAS CTPYKTYPHI.
Henatypanus. CoiictBa 0enkoB. Knaccudukanus 6enkoB. buonorndeckue hpyHkuuu 6ei1koB. [Ipuonsi.

VYrneBoael. MoHOCaxapubl, AUCAXapHUabl, OJIMrOcaxapuabl W mojmcaxapujpl. OOWUKA IUIaH CTPOCHHS U (DU3UKO-
XUMHUYECKUE CBOMCTBA yriaeBoA0B. buosornueckue pyHKIUU yriaeBOAOB.

Jlumuasl. 'uapodunsHo-TUApOdPOOHBIE cBOMicTBA. Kitaccudukanus nunumos. Tpurnunepuabl, Gocoaunuibl, BOCKH,
crepounbl. buonornueckue ¢yHkuuu aunuaos. OOMEe cBOWCTBa OMOJIOIMUYECKUX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaM03aMbIKaHUIO, MTOJTYNPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JIHK u PHK. Ctpoenne nyknenHoBbix kucnot. Hykneornasl. [IpyuHIMN KOMILIEMEHTAPHOCTH.
[TpaBuino Yapradhda. Ctpykrypa JHK — nBoitHas cnupans. Mectonaxoxaenue u Ouonornueckue ¢ynkiuu JIHK. Bugs
PHK. ®ynkiuu PHK B knetke.

Crpoenne ™onekynbsl AT®. Makpospruueckue cBsizu B Mosekyne AT®. buonornueckue ¢ynkuuun ATO.
BoccTranoBieHHbIE IEpEHOCUMKU, UX (QYHKIUU B KIeTKe. [pyeue nHyxneosuompugpocghamor (HT®). CexkBenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas OUOJIOTHS: OMOXUMUYECKHE U OMO(PU3NUECKUE MCCIIEIOBAHNS COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPHI
ouomonekyn. Moodenuposanue cmpykmypvl U QYHKYUl OUOMONEKYN U ux Komniekcos. Komnviomepuoui ousatin u
opeaHuvecKull cunmes 6UOMOIEKY U UX HENPUPOOHBIX AHATLO208.

JlemoHCcTpanumn

[Toptpertsr: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Huarpammbl:  «PacnipeneneHne XMMHYECKMX OJJIEMEHTOB B HEXHMBOM Ipupone», «PacmpeneneHne XuMHUYECKUX
3JIEMEHTOB B )KMBOU MPUPOJIEN.



Tabmunpst u cxemsl: «Ileprognueckas Tabauna XUMUYECKUX 3JIEMEHTOBY», «CTpOoeHuEe MOJEKYJbl BO/b», «BemecTra B
cocTaBe OpraHu3MoB», «CTpoeHune MoJeKydbl Oenkay, «CTpyKTypbl O€lKOBOW MoeKynb», «CTpoeHHe MOJIEKYI
yIIeBoA0BY, «CTpoeHUe MOJIEKY JUIUA0BY, « HykienHoBble KUCAOTh, «CTpoeHne MoaeKyiabl ATD.

ObopynoBaHue: XMMHUYECKasl TOCYJa U 000PYJOBaHHUE.

JlabopaTopnas pabora «O0HapyxeHHEe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEAKIIUID.

JlaboparopHasi paborta «lcciaenoBanne HyKJIEHHOBBIX KMCIIOT, BBIIEJIEHHBIX U3 KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUUHM KJICTKH

Tunel KJIETOK: 3yKapuoTHUecKas U pokapuoTuieckas. CTpyKTypHO-(yHKIIMOHAJIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuornyeckoil knetku. Kinerounas crenka Oakrepuil u apxeil. OcOOEHHOCTH CTPOEHUSI T€TEPOTPODHOI
Y aBTOTPO(PHOM MPOKAPUOTUUYECKUX KIIETOK. MecTo U pojb MPOKapHOT B OUOIIEHO3aX.

Crpoenue u (pyHKIIMOHHpPOBAHUE dyKapuoTHueckoi kieTku. Ilma3zmarudeckas memOpaHna (razmanemma). CTpykTypa
M1a3MaTHYecKo MeMOpaHbl. TpaHcnopT BEIIECTB Uyepe3 MIa3MaTHIECKyt0 MeMOpaHy: nmacCuBHbIN (Muddy3usi, o0eryéHHas
nuGdy3usi), akTUBHBIHN (MIEPBUYHBINA U BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponunaeMocts MeMOpanbl. Pabota Hatpuii-
KaJIMEBOT0 Hacoca. DHIOLMUTO3: MUHOLUUTO3, (harounTo3. Dk301uTo3. Kierounas crenka. CTpykTypa U (yHKIUU KJIETOUHOM
CTEHKU pacTeHUM, rpuOoB.

[uromnazma. [{uro3zons. [utockener. J[Buxenue nuuroriazmbel. OpraHoubl kieTku. OgHoMeMOpaHHbIE OPTraHOUIbI
KJIEeTKH: sHAomnasmarudeckas cerb (OIIC), anmapar ['onbmxu, JIHU30COMBI, UX CTpoeHHE M (yHKIMH. B3auMocssa3b
OJIHOMEMOpaHHBIX OpPraHoOUAOB KieTkH. CTpoeHue rpaHylspHOro peTukyiayma. Mexanusm nanpaénenus 6enxkos 6 IIIC.
Cunre3 pacTBopuMbIX OeikoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['nmagkuii (arpanyssipHbIA) SHAOMIA3MATUYECKHI PETUKYITYM.
CekperopHas ¢ynkuus annapara ['onsmxu. Moougurayus d6enxoe ¢ annapame I'onvoocu. Copmuposka b6enkoé  annapame
T'onvoorcu. TpancOPT BELIECTB B KJIeTKe. Bakyosnu pactutenbHbIX KieToK. Knetounslit cok. Typrop.

[lomyaBTOHOMHBIE OPTraHOWIBl KJIETKU: MHUTOXOHIPHUH, IUIACTUIBL. [Ipoucxosicoenue Mumoxouopuil u naacmuo.
Cumbuocenez (K.C. Mepesckosckuu, JI. Mapeynuc). CtpoeHne u (QPYHKIIMM MHUTOXOHJpUW u Tutactun. llepBuunsle,
BTOPUYHBIE U CIIOKHBIE IMIACTU]IBI (POTOCUHTEZUPYIOUIUX 3YKApUOT. XIIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI BBICIINX
pacTEeHUM.



HememOpannbie opranouasl kinetku CrpoeHune W (yHKIUM HEMEMOpPAHHBIX OPraHOUAOB KIETKH. PuOOCOMBI.
IIpomesicymounvie gpunramenmol. MuUkpopuiIaMeHTbl. Axmunosvie Mukpoguiamenmsi. MBbIIEUHbIE KIETKU. AKMUHOGblE
KOMHOHEeHmbl HeMblueunvlx Kiemok. MukporpyO6ouku. Kinerounsrii nentp. CTpoeHue u ABMKCHHUE KT'YTUKOB U PECHHYEK.
Muxkpotpybouku 1uromiasMmel. Llentpuons. benku, accoyuupoeanmvie ¢ MukpoguiameHmamu u MUKPOMpPYOOUKaAMU.
MomopHnuvie 6enxu.

Snpo. O6onouka sapa, XpOMaTHH, KApUOILIa3Ma, SAPBIILIKH, UX CTPOCHHE U QYHKIUU. SAepHBIid OENKOBBIN MaTpUKC.
[IpocTpaHCTBEHHOE PacOIOKEHHE XPOMOCOM B UHTEp(a3HOM sipe. yxpomamun u cemepoxpomamun. beaku XpoMaTuHa —
TUCTOHBI. /[unamuka s10epHoti 000104KU 8 Mumose. foeptulil mpancnopm.

Knerounsie BkiitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (PacTUTENIbHOM, )KUBOTHOM, TPHUOHOIN).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabmuupl u cxembl: «CTpoeHUE FYKapUOTUYECKON KIETKNY, «CTpOEHUE KUBOTHOM KIETKW», « CTPOCHHUE pACTUTEIBHOM
KIIETKN», «CTpOEHUE MUTOXOHAPUW, «S1po», «CTpoeHne MpOKapruOTUYECKOU KIETKH.

O0opynoBaHMe: CBETOBOM MHUKPOCKOI, MMKpPOIpENapaThl PacTUTEIbHBIX, XUBOTHBIX KIJIETOK, MHUKpOMpENapaThl
OaKTepHabHBIX KIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK PAa3IMYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOMCTB KJIETOUHON MEMOPAHBI».

JlaboparopHasi pabora «lcciaenoBanue mia3mMoan3a U JemIa3MoIn3a B PACTUTEIBHBIX KIETKax).

IIpakTHyeckas padora «/3yueHue NBMKEHHS LIUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUe JHEPIUH B KJIETKe

AccuMWIIALIMSL. W TUCCUMMIISILMA — JBE€ CTOPOHBI MeTabonu3Ma. Tumbl oOMEHa BEIIECTB: aBTOTPO(PHBIA U
reTepoTpodHbIA. YdacTue KUCIopoia B 0OOMEHHBIX Ipolieccax. JHepreTuyeckoe odecrneuenre Kietku: npespaiienre ATD B
oOMeHHBIX Tporieccax. DepMeHTaTUBHBINA XapaKTep PeaKIuil KIETOYHOTo MeTabonn3mMa. DepMEeHTHI, UX CTPOSHHE, CBOMCTBA
u MmexanusMm geiictBus. Kodepmentsl. OTinuus (pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTOphl U
OeJIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PePMEHTATUBHBIX PEaKUUid OT pa3InyHbIX (haKTOPOB.



[lepBUYHBIN CHUHTE3 OpPraHUYECKUX BEUIECTB B KileTKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbIU (omocuHmes y
oaxkmeputi. Ceéemocobupaiowjue nueMeHmsvl U NUSMEHMbl pPeaKkyuoHHo2o0 yeHmpa. Poib XIJIOpOIUIaCTOB B Ipoliecce
dotocunte3a. CBeroBas u TemMHOBass Gazpl. Pomoovixanue, Cz, C, u CAM-munvt pomocunmesa. IIpoayKTHUBHOCTH
¢dboTocunTe3a. BiausiHue pa3zaudHbix GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHHE POTOCUHTE3A.

XeMocuHTe3. Pa3HOOOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTpUPUIUpPYIOIIUE OakTepuu, Kele300aKTepuu,
cepobakTepuu, BOJAOPOIHbIE OakTepun. 3HAUCHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Bunbl OpokeHus. ITpoaykTel OpoKeHUsS M HMX HCHOJb30BAHHE YEJIOBEKOM. AHa’3pOOHBIE
MUKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHH U BO30YAUTENN OOJIE3HEN.

AdpobOHBIE OpraHu3Mbl. JTambl 3HEpreTudeckoro oomena. IloaroroBurenbHblil 3Tamn. ['nMukonus — OeCcKUCIOPOIHOE
PaCLICTIEHNE TIIFOKO3bI.

buonornyeckoe okuciaeHUE, WK KJIETOYHOE AbIXaHue. Pollb MUTOXOHIpHUI B IpoLeccax OMOJIOTHYECKOTO OKUCIEHUS.
Huxnuyeckue peakuuu. OxkucnutensHoe hochopunupoBanue. uepeus memobpannozo epaouenma npomonos. Cunmes ATD:
paboma npomounnou ATD-cunmaszvl. llpeumyiiecTBa a’poOHOro TMyTH OOMEHA BEHIECTB TNEpe] aHa3POOHBIM.
D¢ hHEeKTUBHOCTH YPHEPTreTUUECKOTO 0OMEHa.

JdeMoHcTpanuu

[Hoptpetsr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3us.

Tabmuipt U cxeMbl: «®DOTOCUHTE3», «IDHepreTudeckuii obmen», «buocunre3 Oenka», «CTpoeHue GepMeHTaY,
«XEeMOCHHTE3.

OOopynoBaHHMe: CBETOBOW MHKPOCKON, OOOpYyAOBaHHWE [JJsi TPUTOTOBJIEHUS TOCTOSIHHBIX M BPEMEHHBIX
MHUKPONPENapaToB.

JlaGopaTopHasi padora «/3yueHne KaTaTuTUUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEPE aMujIa3bl WU KaTalla3bl)y.

Jlabopatopnasi padora «/3yueHue QepMEHTATHMBHOTO paclleIJIEHUs MEepOKCHIa BOJOPOJAa B PACTUTENbHBIX U
KUBOTHBIX KJIETKaX».

Jlaboparopnasi pa6ora «CpaBHEeHHE MPOIIECCOB (POTOCHHTE3a U XEMOCUHTE3aY.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHGopManus U peajin3anus eé B KIeTKe



Peakuun matpuuHoro cuHte3a. [IpUHIMI KOMIUIEMEHTApHOCTHM B pPEaKUMSIX MATPUYHOrO CHHTE3a. Peanmzanus
HacyencTBeHHoW nHpopmanuu. ['enetndyeckuil koa, ero cBoictBa. Tpaunckpunius — marpuunbiii cuate3 PHK. [Tpunimmns
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AaHTUNAPAJUIEIIBHOCTh, ACUMMETPHYHOCTh. Cospesanue mampuunvix PHK ¢
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancnauuss u e€ »rtanel. Yuactue TpaHcnopTtHeix PHK B Ouocunrese Oenka. YcinoBus OuocuHTe3a Oelnka.
Konuposanue amuHokuciot. Posb pubocom B OnocuHTe3e Oelka.

Cospemennvie npedcmagnenuss o cmpoeHuu 2eeros. OpraHuzalus T€HOMa y MPOKAapUOT M 3YKapuoT. Perymsuus
AKTUBHOCTHU I'€HOB y mpokapuoT. ['unoreza onepona (P. Kaxo0b, K. Mano). Morexynaphusie mexanuzmvl IKCHpeCccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomser ceros. Perynsauuss oOMEHHBIX MporieccoB B KieTke. KiierouHbii
rOMEOCTAa3.

Bupycbel — HekieTouHble (OpMBI KU3HUM MU oOOJUratHble napa3utbl. CTpoeHUE TPOCTBHIX U CIOXKHBIX BHUPYCOB,
perpoBupycoB, OaktepuodaroB. JKusnennvii yuxn JIHK-codepocawux eupycos, PHK-cooepaxcawux eupycos,
oaxmepuogpacos. Obpamuas mpancKpunyus, peeepmasa, UHmezpasd.

Bupychele 3aboneBanust uenoBeka, >KUBOTHBIX, pacteHui. CIINJ, COVID-19, coumanpHble W MEIUIIUHCKUC
POOJIEMBI.

Buoungopmamuxa: unmezpayus u anamuz 6orvuux maccusos («bigdatay) cmpyxkmypuvix b6uonocuueckux oanmwix.
Hanomexnonozuu 6 buonoeuu u meouyune. Ilpocpammupyemoie pynkyuu 6erkos. Cnocobwvt 00cmasku 1ekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Kosbiios, 1. 1. UBaHOBCKUI.

Ta6muier 1 cxembl: «buocunTes Oenkay, «I'eHeTHYeckuit Koy, «Bupyce», «bakrepuodarmy.

IIpakTnueckas padora «Co31aHue MOIEIA BUPYCA.

Tema 8. 7/Ku3HeHHbIN MUKJ KJICTKHU

Knerounslii nmki, ero mepuonasl u perynsmus. Muatepdaza um muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOIINX B
untepdasze. I[logroroBka kierku K jgeneHuto. [IpecuHrermyeckuii  (MOCTMUTOTUYECKHM), CHUHTETHYECKUNA U
MMOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) IEpHO/Ibl UHTEP(]a3bI.



Martpuunsiii cunre3 JIHK — perukanus. [Ipunuuns perumkanuu JIHK: koMImeMeHTapHOCTD, MOJIYKOHCEPBATHUBHBIM
CUHTE3, aHThUnapauieabHocTh. Mexanusm perukanuu JITHK. Xpomocombl. Ctpoenue xpomocom. TenomMepsl U TeaoMepasa.
XPpOMOCOMHBIN HA0Op KJIETKH — KapUOTHUIN. JMIJIOUIHBINA U TalUIOMAHBIA Ha0Opbl XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Henenue wierku — muTo3. CraguM MHTO3a M MNPOUCXOASIIME B HUX Hpouecchl. Tumbl mMuto3a. Kapuokuues u
HUTOKHHE3. brosiornueckoe 3HaueHUE MUTO3A.

Perynauus MUTOTHUYECKOTO LUMKIA KIeTKHU. [I[porpaMmMmupyemast kiieTouHasi THOesb — aronTo3.

Knerounoe sapo, xpomocombl, (yHKIIMOHAIbHAs TeHOMUKA. Mexanuzmol nponugepayuu, oughpepenyuposxu,
cmapenus u 2ubenu kiemox. «Lugpposas knemrka» — buounghopmamuuecxkue mooenu HyHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanuu

Tabnuiel u cxembl: « KU3HEHHBINA LUK KIETKUY, «Muto3», «CtpoeHue xpomocom», «Pemnukanus JJHK».

O0opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenapatbl: « MUTO3 B KIETKaX KOPEIIKA JTyKay.

JlabopaTopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTropHnasi pa6ora «HaGnrogeHne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa JIykKa (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 9. CTpoenne u QyHKUNHM OPraHM3MOB

buonornueckoe paznoodpazue opraHu3MoB. OJHOKIETOUHbIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOEHUS U >KU3HEACSATENbHOCTH OJHOKJIETOYHBIX OpraHuM3MoOB. bakrepuu, apxeu, OJHOKJIETOYHBIE
rpuOBbl, OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe MPOTUCTHI. KoloHMaNbHBIE OpTaHU3MBI.

B3anmocBs3p yacTeil MHOTOKJIETOYHOTO OpraHn3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHu3M Kak €MHOE 1EI0E.
I'omeocras.

Tkanu pacteHuid. TUnbl pacTUTENBHBIX TKAHEW: 00Opa3oBaTeIbHasl, HOKPOBHAS, TPOBOALIASl, OCHOBHAS, MEXaHUUYECKASI.
Ocob6eHHoCTH cTpoeHUs, DYHKIIUNA U PACIIONOKEHUS TKaHEH B OpraHax pacTeHUM.

TkaHW >KUBOTHBIX M 4YEJIOBEKA. THIIBI >KMBOTHBIX TKAHEW: SIUTENIMANIbHAS, COCIUHUTENbHAS, MBIIICYHAs!, HEPBHAS.
OcobeHHocTr CTpoeHus, PYHKINI 1 pacIioIOKEHUSI TKAHEeH B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble M T€HEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPraHOB >KMBOTHBIX M YEJIOBEKA.
DyYHKIIUU OPTraHOB U CUCTEM OPTaHOB.



Ornopa Tena opranu3moB. Kapkac pactenunii. CkeleTsl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIN U
BHYTpEeHHHH ckeneT. CTpOeHHE U TUIIBI COEAMHEHUS KOCTEH.

JIBUM>KeHHe OpraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOWIHOE, KI'YTHKOBOE, peCHUYHOE. J[BIKeHue
MHOTOKJIETOYHBIX PACTEHHUM: TPONHU3Mbl M HACTUU. JIBHIKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MBIILICYHAS
cuctema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanue opranusmos. llorimomieHune BOJIBI, YIVIEKUCIOrNO ra3a M MHUHEPAJIbHBIX BELIECTB pacTeHussMu. l[lurtaHue
KUBOTHBIX. BHYTpHUIOJIOCTHOE W BHYTPHUKIETOYHOE NHIIeBapeHue. lIuTaHne TMO3BOHOYHBIX KUBOTHBIX. OTaensl
MALLEBAPUTENBHOTO TpakTa. [InimeBapurenpHble Kene3pl. [ lumesapurenbHas cucTemMa 4eoBeKa.

Hpixanue opranu3moB. Jlpixanue pacteHui. [IpixaHue >kUBOTHBIX. Juddys3us ra3zoB yepe3 MOBEPXHOCTh KIETKH.
Koxnoe npixanue. [lpixarenpHasi moBepxHocTh. JKabepHoe W JE€rouyHoe JpixaHue. [[pIXxaHue MO3BOHOYHBIX >KMBOTHBIX U
YEJIO0BEKA. JBOJIOIMOHHOE YCIIOKHEHHME CTPOCHMS JIETKUX IMO3BOHOYHBIX XKMBOTHBIX. JIpIXaTelbHAsI CHUCTEMA YEJIOBEKA.
MexaHu3M BEHTWISIUMU JETKUX Y NTUI] U MJICKONUTAIOMUX. Perynsanus apixanus. J{prxaTeabHble 00bEMBI.

TpancnopT BEHmIECTB y OPraHM3MOB. TpAaHCHIOPTHBIE CHUCTEMBI PACTEHHM. TpPaHCIOPT BEIIECTB Y KUBOTHBIX.
KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHAsI cucTEMa MMO3BOHOYHBIX KUBOTHBIX M 4denoBeka. Ceplue, KpOBEHOCHBIE
cocyabl U KpoBb. Kpyru kpoBooOpaiieHus. JBOMIOIMOHHBIE YCIOKHEHHUS CTPOCHUSI KPOBEHOCHON CHUCTEMBI IMO3BOHOUYHBIX
KUBOTHBIX. PaboTa cepiia u e€ perysiusi.

Brinenenne y oprannsmMoB. Beinenenune y pacteHuid. Beinenenne y KMBOTHBIX. COKpaTHUTENbHbIE BaKyOoJId. OpraHsl
BhIjIesieHNsI. DUIIbTpalns, CEKpEeIus 1 00paTHOE BCACHIBAHME KaK MEXaHU3MBbI paOOThl OpraHOB BhIIeTIeHUS. CBA3b MOJOCTU
TeJa ¢ KPOBEHOCHOM M BBIJEINUTEIBHON cHCTEMaMHU. BblfielieHne y TO3BOHOYHBIX KUBOTHBIX U yesoBeka. [louku. Ctpoenue
u pyHKIroHupoBanue Hedpona. OOpazoBaHKE MOYH Y YEIIOBEKA.

3ammra y OpraHu3MOB. 3aluTa y OJAHOKIETOYHBIX OpraHu3mMoB. Crnopsl OAKTEpUN U LUCTHI IPOCTEHIINX. 3allUTa Y
MHOTOKJIETOYHBIX pacTeHuil. Kytukyna. CpencTBa macCUBHON M XUMUYECKOM 3aUThl. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX TIPOM3BOJHBIE. 3aluTa opraHu3Ma ot Oone3neid. IMmyHHas
cucteMa 4esnoBeka. KieTouHblil U TyMOpaibHBI UMMYHUTET. Bposk1EHHBIN 1 TPUOOPETEHHBIN CIEIMPUISCKUNA UMMYHUTET.
Teopus kioHanbHO-cenekTUBHOTO MMMyHHTeTa (I1. DOpnux, ®. M. bepuer, C. ToneraBa). BocnamuTenbHble OTBETHI
OpraHu3MoB. Poib BpOKAEHHOTO HMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00J1€BaHUM.



PazgpaxxuMoCcTh W peryisiuus y OpraHu3sMoB. Pa3gpakuMocTh y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHUCHI.
PaznpaxxumocTe 1 perynsauus y pacTeHni. PocToBble BENeCTBa U UX 3HAYCHUE.

HepBHast cucrema u pedrexTopHash peryisuusi y KUBOTHbIX. HepBHas cuctema u €€ OTHENbl. DBOJIIOLHUOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI Yy >KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediexc u
pednexropHas ayra. bezycioBHble U yCIOBHBIE pe(IIEKCHI.

['ymopanbHast peryisiuss U 3HAOKPUHHAs CHCTEMa JKMBOTHBIX M 4YesoBeKa. JKene3bl SHOOKPUHHOM CUCTEMBI U HX
ropMoHsl. JleiicTBue ropMOHOB. B3auMOCBsI3b HEPBHOM M HIOKPUHHOI cucTeM. [ unotaiamo-runodusapHasi CucTeMa.

JlemoHCcTpanun

IToptper: W. I1. I1aBnos.

Tabmuubl u cxembl: «OHOKIETOUYHBIE BOAOPOCIN», «MHOroKIeTOuHbIe Bomopociny, «bakrepumn», «IIpocreiimmey,
«OpraHbl IIBETKOBBIX pacTeHHI», «CUCTEMBI OPraHOB IMO3BOHOYHBIX >KHUBOTHBIX», «BHyTpEeHHEE CTpOEHHME HACEKOMBIX),
«Txanu pactenuit», «KopHeBbie cuctembly, «CtpoeHue ctedis», « CTpOeHHE JTUCTOBOM IMIACTUHKNY, « TKaHU KMBOTHBIXY,
«Ckener denoBekay, «llumeBapurensHas cucrema», «KpoBeHocHass cucremay, «/lpixarensHas cucrema», «HepBhHas
cucrema», «Koxa», «Mpimeunas cucremay, «BoiaenurenbHas cuctemMa, « JHIOKPUHHAS cucteMay, « CTpOCHHE MBIIIIBDY,
«MmmyHurter», «KuiieyHononoctHsie», «CxeMa NUTaHUsl pacTeHU», «KpOoBEHOCHbBIE CUCTEMBI TO3BOHOUYHBIX KMBOTHBIX),
«Ctpoenue ruapb», «CrpoeHue miaHapuun», «BHyTpeHHee cTpoeHue AO0XKIAEBOro 4vepBs», «HepBHas cucrema poioy,
«HepBHas cucrema narymku», «HepBHas cucrema npecmsbikarommxcs», «HepBHas cucrema nrtuny, «HepBHas cucrema
MJIeKonuTamuxy, «HepBHas cucrema yenoBekay, «Pediekcy.

ObopynoBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaTbl OJHOKJIETOYHBIX OPraHM3MOB, MHKpOIpEnaparbl TKaHEH,
PAKOBHHBI MOJITIOCKOB, KOJUJIEKIIMM HACEKOMBIX, WIJIOKOXHX, XHUBBIE JK3EMIUIAPhl KOMHATHBIX pPAacTeHH, repbapuu
pacTeHUM pas3HbIX OTIENOB, BJIAXHBIE Mpenaparbl >KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIUU OECTO3BOHOYHBIX
KUBOTHBIX, CKEJIET YeJIoBeKa, O0OpyAOBaHHE sl AEMOHCTpPAllMM TMOYBEHHOTO M BO3AYIIHOIO MHUTaHUS PacTEHUH,
pacilerieHus: Kpaxmaia u 0eIKkoB MmoJl AeicTBrueM (pepMeHTOB, 000pyAOBaHUE AJI JEMOHCTPALMU OMBITOB 10 U3MEPEHHIO
KA3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX JBUKEHUM, MOAEIN TOJIOBHOTO MO3ra Pa3JIMYHBIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHrne TKaHE paCTCHUI».

JlabopaTopHas padora «/3ydeHrue TKaHEe KUBOTHBIX).



JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMHokeHUe M pa3BUTHE OPraHU3MOB

®opmBbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKIJIIOUas BEreTaTHBHOE) U MoJoBoe. Bubl Oecrosioro pa3sMHOKEHUS:
MOYKOBaHUE, CIIOPYJISLUS, (PparMeHTaIus, KIOHUPOBaHHUE.

[TonoBoe pazmHoxenue. [lomoBbie kieTkH, Wi rametsl. Meno3. Cragun meiio3a. 1loBeneHne XxpoMocoM B MeHoO3e€.
Kpoccunrosep. buonornueckuid cCMbICT MeEHO03a W TIOJIOBOrO Imponecca. Melo3 W ero MecTo B KU3HEHHOM IMKIIE
OpPTaHU3MOB.

[IpenzaponasiieBoe paszputue. ['ameroreHe3 y >kuBOTHBIX. [losoBbie >kene3bpl. OOpa3oBaHHE M Pa3BUTHE IMOJOBBIX
KieTok. CriepMarorenes U oorese3. CTpoeHHE MOJOBBIX KIIETOK.

OmoI0TBOpEeHHEe M AMOPHUOHATIBHOE pPa3BUTHE >KUBOTHBIX. CIOCOOBI OIUJIOIOTBOPEHHUS: HAPYKHOE, BHYTPEHHEE.
[TapTenorenes.

NHauBHyallbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa O Pa3BUTHUH Opranu3mMoB. Mopgozenes —
00Ha U3 21asHbIX npobaem smbpuonocuu. Konyenyus mopgocenoe u moodenu mopghoceneza. Cramunm >MOpUOTEeHE3a
’KUBOTHBIX (Ha mpumMepe Jarymkn). Jpooaenue. Tunsl npodnenus. [Jemepmunuposantoe u HedepmMunuposarntoe opooenue.
bnacmyna, munvt 61acmyn. OcoOEHHOCTH POOJIEHUS MIICKOMUTAIONIMX. 3apOAbIIIEBbIE JIUCTKU (TacTpyJsius). 3aKiaaka
OpraHoOB U TKaHEW W3 3apOJBIIICBBIX JUCTKOB. B3auMHOe BIMsSHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (IMOpHOHAIbHAS
WHIYKIUA). 3aKiaajKa IJiaHa CTPOEHHUS JKUBOTHOTO KakK pe3ysbTaT UEPApXUUYECKUX B3aUMOJECUCTBUI TeHOB. BnusHue Ha
AMOPHOHATIEHOE PA3BUTHUE PA3ITUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3Butue >xuBoTHBIX. [locTaomOpuonanbhbli mepuoxa. Ilpsimoe u Hempsmoe paszButue. PasButue c
MeTaMopdo30M y 0€CIIO3BOHOYHBIX U MTO3BOHOYHBIX )KMBOTHBIX. BUOIOrHYecKoe 3HaUYeHUE MPSMOTO U HETIPSIMOTO Pa3BUTHS,
WX pAacOpoCTpaHEHHWE B Mpupoje. Tumel pocta KUBOTHBIX. DAKTOPHI PETYJAIMA POCTa KUBOTHBIX U 4YenoBeka. Craauu
MMOCTAMOPUOHAIBLHOTO PAa3BUTHUSl Y KUBOTHBIX U dYesoBeka. I[lepuoansl oHTOreHe3a uenoBeka. CTapeHHE M CMEpPTh Kak
OMOJIOTUYECKUE MPOTIECCHI.

Pasmuoxxenne u passutue pacrenuit. ['ametodut u cnopodur. Meiio3 B ku3HEeHHOM IHKIE pacTeHuil. OOpa3oBaHue
criop B mpoiecce menosa. ['amerorene3 y pacreHuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX OPraHu3MoB. J[BOHHOE
OIJIOZIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.



MexaHu3MBbl PETYISLIAA OHTOT€HE3a Y PACTEHUM U JKUBOTHBIX.

JlemoHCcTpanumn

[Toprpetsi: C. I'. Hapammn, X. HInemas.

Tabmuubr u  cxembl: «BeretaTuBHOe pa3MHOXeHHE», «Tumbl Oecnosioro pa3MHOXKEHUs», «Pa3MHOXeHHe
XJIaMUIOMOHaAbD, «Pa3MHOKEeHHE 3BrIeHb», «Pa3MHOXkeHHe ruapsy, «Meio3», «XpomocombDy, «l'aMeTOreHesy,
«CTtpoeHue SMUEKIETKN U criepMaTo3onia», «OCHOBHBIE CTaiMM OHTOTreHe3a», «IIpsMoe u HenpsiMoe pa3Butue», «Pazpurtue
MancKoro xyka», «Passutue capanum», «Pa3zButme marymkw», «/[BOMHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PACTCHUI,
«CtpoeHne ceMsiH OJHOJOJBHBIX U JABYJOJBHBIX PACTEHHI», «OKU3HEHHBIN LUK MOPCKOM KamyCTbD», «KM3HEHHBIA LUK
Mxa», « KU3HEHHBIN LIUKI TATOPOTHUKAY, «’KU3HEHHBII IIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIIpENnapaTsl SUIEKIETOK U CIepMaTo30MI0B, Mojenb «lIukin pa3Butus
JISATYIIKAY.

JlabopaTopHas padora «/3ydueHrne CTpOEHUS MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTHuyeckasi padora «BbISIBICHHE TPU3HAKOB CXOACTBA 3aPOIBIIIEH MTO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHr€e OPraHOB pa3MHOXKEHHUSI BBICIIIMX PACTCHUIN.

Tema 11. 'eHeTHKa — HAyKAa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPTraHU3MOB

Hcropusi cTaHOBIEHUSI U pa3BUTUSL T€HETHKM Kak Hayku. Pabotsl I'. Mengens, I'. ne ®puza, T. Moprana. Ponb
OTEYECTBEHHBIX YUEHBIX B pa3Butuu renetuku. Padorel H. K. Konwsuosa, H. 1. BaBunosa, A. H. benosepckoro, I'. ]I.
Kapneuenko, 0. A. ®unmunuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TE€HETUYECKUE TMOHSITUS U CUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIBHBIE TEHbI, AlbTEPHATUBHbBIC
MPU3HAKK, JOMUHAHTHBIA W PEIECCHUBHBIA MPU3HAK, TOMO3UTOTa, TE€TEPO3UTOTa, YUCTas JIMHHS, THOPUIBI, TEHOTHII,
(dhenotun. OCHOBHBIE METOAbI TEHETUKU: THOPUAOJIOTHUECKUM, IUTOTOTUUECKUN, MOJIEKYISIPHO-TEHETUYECKU.

JdeMoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pu3z, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I". JI.
Kapneuenko, 0. A. ®dummnuenko, H. B. Tumodeen-Peconckmuii.

Tabnuiel 1 cxembl: «MeTo/ bl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlaGopaTopHasi padora «Ipo3oduia kak 00bEKT TEHETUYECKUX UCCIICIOBAHUI.



Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBoiii 3akoH MeHzens — 3aKOH €IMHOOOpa3usi TMOPUIOB MEPBOTO MOKOJCHHUS.
IIpaBuno nomuHMpoBaHuA. Bropoi 3axkoH MeHzaenss — 3aKOH pACIICIUIEHUS MNPU3HAKOB. LlUTONMIOTMYECKHE OCHOBBI
MOHOTHOPUJIHOTO CKpenIuBanus. [ umore3a 4ucToTh ramer.

AHanmuzupyouiee ckpemuypanue. [IpoMexxyTouHbIi XapakTep HacleqoBaHus. PaciienieHue Npu3HaKkoB Py HEMOJIHOM
JOMUHHPOBAaHUH.

HuruOpuaHoe ckpemuBaHue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBHUCHUMOIO HACJEAOBAHMS IPU3HAKOB.
[{uTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUS.

CuerieHHoe HacienoBaHue mnpu3HakoB. Pa6orel T. Moprana. CuenjeHHOe HacleJOBaHHE TI'€HOB, HapyILICHHUE
CLEIJICHUs MEXAY reHaMu. XpOMOCOMHasl TEOpHUsL HACIIEICTBEHHOCTH.

I'eneTnka nosia. XpOMOCOMHBIN MEXaHU3M OIPEIEIICHUS MO0JIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIN U
reTEPOraMeTHBIN MOJI. [ 'eHeTHYeCKast CTpyKTypa MOJOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

I'eHotnn kak nenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE JEMCTBHE T'e€HA. MHOMXECTBEHHBIN aJlJICIU3M.
BzauMmopeiicTBue HeamwienbHbIX TeHOB. KoMIuiemMmeHTapHOCTh. DnucTtas. [loaumepusi.

['eHeTHYeCKUl KOHTPOJIb PAa3BUTHS PACTEHUM, XUBOTHBIX M YEJOBEKAa, a TakXke (PU3MOJOTHYECKUX IPOLECCOB,
MOBEJEHUS U KOTHUTUBHBIX (PYHKIUH. ['eHeTHUecKre MEeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO35UH —
napasuT» U «XO035MH — MHUKpOOHOM». ['eHeTHuecKue acneKTbl KOHTPOJISI M M3MEHEHUs HACJIEICTBEHHOM HMH(OpManuu B
ITIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuiet u cxembl: «llepBbiit U BTOpoil 3akoHBl Mennens», «Tpetuit 3akoH MeHuens», «AHAIM3UPYIOIIEE
cKkpeuiuBanuey», «Henonnoe noMuHupoBanuey, «ClemieHHOe HaclleqOBaHuE IPU3HAKOB Y p030puibl», «['eHeTHKa 1oJiay,
«Kapuotun genoeka», «Kapuotun apozoduiby, «Kapuotun ntuils», «MHOKECTBEHHBIN ayienn3My», «B3anmonenicTBre
TEHOBY.



O6opynoBanue: MOJENb JUIsl TEMOHCTPAIIMKM 3aKOHOB €IMHOOOpa3us TMOpUI0OB MEPBOrO MOKOJCHHUS U PaclleTuICHUs
MPU3HAKOB, MOJENb ISl JEMOHCTpPAllMM 3aKOHA HE3aBUCHUMOIO HACJIEAOBAHUS NPU3HAKOB, MOJECIb JJs JAEMOHCTPALUU
CIIETUICHHOTO HACJICIOBaHUS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpemnapart: «Jpo3odumay.

IIpakTuyeckas padora «l3ydyeHue pe3yabTaToB MOHOTHOPUTHOTO CKPEIIUBAHUS Y IPO30(DUIIBI».

IIpakTuyeckas padora «/3yueHue pe3yabTaToB AUTMOPUAHOTO CKPEIIUBAHUS Y JPO30(UIBDY).

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeiapl npu popmupoBanuu (eHotuna. M3meHUnMBOCTh Npu3HakoB. KauecTBeHHBbIE U
KOJIMYECTBEHHBIE MTPU3HAKU. BUIbI N3MEHUNBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

MoaudukanonHas HM3MEHYMBOCTh. Ponb cpeasl B dopMupoBaHuud MOAMGUKANMOHHON u3MeHunBocTU. Hopma
peakuuu mnpusHaka. Bapuanuonsbeli psg u BapuanmonHas kpuas (B. Horanncen). CpoiicTBa MoAM(UKAIIMOHHON
W3MEHYMBOCTH.

['eHoTHnIMYecKass M3MEHUYNBOCTh. CBOWMCTBA T€HOTUIIMYECKOW M3MEHYMBOCTU. BHUIBI TEHOTUNMMYECKON MU3MEHYMBOCTH:
KOMOWHATUBHAs, MyTaIl[MOHHASI.

KomOvHaTtiBHAasT M3MEHYMBOCTh. MeW03 M TMOJOBOW TMpOIIECC — OCHOBA KOMOMHATMBHOM W3MEHYHBOCTH. Poib
KOMOWHATUBHOW MU3MEHUYUBOCTU B CO3/IaHUY T€HETUYECKOTO pa3HOOOpa3usl B Mpeesiax OJTHOTO BUA.

MyTanmoHHass U3MEHUYUBOCTh. BUIbI MyTaluii: TEHHbIE, XPOMOCOMHBIE€, TeHOMHBIE. CITIOHTAHHBIE U UHAYLIUPOBAHHBIC
MyTaluu. SaepHele W nMTOIUIa3MaTuyeckne mytanuu. COMaTHYECKHWe U MOJIOBblE MyTauuu. [[puymHBI BO3HUKHOBEHUS
MyTauuii. MyTareHsl U UX BIASIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Mpolecca. 3aKOH IOMOJOTUYECKUX
psnoB B HaciencTBeHHou n3meHunBocty (H.W. BaBuiioB). BHesinepHas ©3MEHUMBOCTD U HACTEACTBEHHOCTbD.

Onueenemura u INULEHOMUKA, PONb INUSEHEMUUECKUX ()aKmopos 68 HACIe008aAHUU U USMEHYUBOCTNU PEeHOMUNUYECKUX
NPU3HAKO8 VY OP2AHUZMOB.

JdeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuibl u cxembl: «Buasl n”3MEHUNBOCTIY, «MoauduKaIMoOHHasT U3MEHUYUBOCTHY, « KOMOMHATUBHAS N3MEHUHUBOCTHY,
«Meiio3y, «OmnonoTBopeHuey, «l 'eHeTndeckue 3a00ieBaHus YeaoBeKay, « Buapl mytamuiig.



OO6opynoBaHue: >XKMBbIE U TrepOapHble 3K3eMIUIAPhl KOMHATHBIX pacTeHUU, pUCYHKH ((doTorpaduu) >KHUBOTHBIX C
Pa3IMYHBIMH BUJIAMH U3MEHUYHBOCTH.

JlabopaTopnass pabora «JVccrnemoBaHune 3akOHOMEpHOCTEH MOAUGUKAIMOHHONW wu3MeHYnBOCTH. IlocTpoenue
BApUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOI».

IIpakTuyeckas padora «MyTtanuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTuka yesi0BeKka

Kapuotun uemoBeka. MexayHapoaHas MporpaMma HMCCIEIOBAHUSA T€HOMa 4YeloBeKa. MeToabl M3YyYeHUsI T€HETUKH
YeJIOBEKAa: TE€HEAJIOrMYecKui, OJM3HENOBbIA, LIUTOTC€HETHYECKUI, MOMYJISIIMOHHO-CTATUCTUYECKUNA, MOJIEKYJISIPHO-
reHeTnueckuii. COBpEMEHHOE ONPEAEIICHUE T'€HOTHUIIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nomoinbto [MI[P-ananuza. Hacnencreennsie 3a001eBanus yeaoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIe3HH YesioBeka. bonesnu ¢
HACJICJICTBEHHOM MPEIPACHOIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKOM T'€HETUKHU B MPEAOTBPALICHUH U JICHCHUU T€HETUYECKUX
3a00JIeBaHUH YesioBeKa. MeIuKO-TeHeTHUEeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIE KJIETKU. [IOHATHE «TEHETUUECKOTO TPy3ay.
DTUYECKUE ACTIEKTHI UCCIEOBAHUM B 00JIACTU PEIAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (hakTOphl MOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3MUYECKOMY U XUMUYECKOMY 3arpsi3HCHUIO
OKpykarouien cpensl. ['eneTndeckast npeapacnoyioKEeHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JlemoHCcTpanumn

Tabnuiel 1 cxembl: «Kapuotun uenoBekay, «MeToabl U3ydeHUs] TEHETUKU 4YeJIOBeKa», «[ eHeTnueckue 3a00sieBaHuUs
YEJIOBEKA.

IIpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cenrekuusi opraHu3MoB

JloMecTukanuss W CeleKUMs. 3apoXICHUE CeleKuuu u aoMectukauumu. Ydenue H. WM. BaBunoBa o IleHtpax
MIPOUCXOKICHUS] U MHOT000pa3usi KyJIbTypHBIX pacTeHU. PoJib ceneKkIuu B co3JaHuU COPTOB PAaCTEHUMN U MOPOJI )KUBOTHBIX.
Copt, nopoja, mramMM. 3aKOH TOMOJOTHYECKUX PSA0B B HaclieACTBeHHOM n3MeHunBocTy H. V. BaBuiioBa, ero 3HaueHue aJis
CEJICKIIMOHHOW paboTHI.



Metoasl ceeKIMOHHONW paboThl. MICKyCCTBEHHBIM OTOOP: MAcCOBBIM M WHJIUBUAYAIbHBIM. DTallbl KOMOWHAIIMOHHOM
cenekiuu. VcmeiTanue mpou3BoauTeNel mo moToMcTBy. OTOOp MO TEHOTHUITY C TIOMOIIBI0 OIEHKH ()eHOTHIA TTOTOMCTBA U
oTOOp IO TEHOTHUITY ¢ moMoIIbio aHaim3a JIHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ CEJICKIIMOHHOW paboThl. PaiuanvOHHBIN UM XUMHUYECKUNA MyTareHes3 Kak
UCTOYHUK MYTallM Yy KyJIbTYpHbIX (opM opraHu3mMoB. lcnosib3oBaHHE TE€HOMHOIO pEJAKTUPOBAHUS U METOOB
pekoMOuHaHTHBIX JIHK 115 monmydeHust iCXOAHOTO MaTepuasa Jijisi CEelIeKIUU.

[Tonyuenne mnonumion0oB. BHyTpuBHIOBas ruOpuan3anus. BIW3KOPOJACTBEHHOE CKPEIIMBAHHUE, WM WHOPHUIUHT.
HepoacTBenHoe ckpemuBaHue, Wi ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcmosib30BaHHME reTepo3uca B CEIEKIUU.
Otpanénnas rubpuauzanus. IIpeogonenne Oecruiognsi MEXKBHIOBBIX THOpUIOB. JlOCTHIKEHMSI CEJIEKIUU PACTCHUH U
KUBOTHBIX. « 3€1E€HASL PEBOIOYUSY.

CoxpaHeHue U U3yYeHUE F'EHETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUM M MX JAUKUX POJAMYEH JJiS CO3JaHUs HOBBIX
COPTOB U TUOPHUIOB CEIIbCKOXO3AUCTBEHHBIX KYJIbTYp. M3yueHue, coxpaHeHue u ynpasieHue 2eHemuyecKUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIO8BIX HCUBOMHBIX 8 YETAX YIYYULeHUS] CYUWeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U
KpOCCO8, 8 MOM YUCIe C NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYYHBIX UCCIe008AHUL, NEPeO0s8biX udel U NepcneKmueHbIX
MexXHON02ULL.

JlemoHcTpauun

[Toptpetsr: H. 1. BaBunos, U. B. Muuypun, I'. /{. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos, H. bopmoyr, 1. K.
benses.

Tabmuubr u cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHHI», «3aKOH TOMOJIOTHMYECKHX
PSZIOB B HACJIEICTBEHHON M3MEHYUBOCTHY, «MeTo bl cenekimmy, «Otnanéunas ruopuausanus», «MyTrareHesy.

JlaGopaTopHas padora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUIN U OPOJ JOMAIIHUX )KUBOTHBIX .

JlabopaTopHas padora «/3ydueHrne METO0B CEJICKIINU PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Ikekypeuss «OCHOBHBIE METOABI M JIOCTUXKEHHUSI CEJEKIHMH PACTEHUl M >KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIIMIO,
IJIEMEHHYIO (epMy, COPTOUCHBITATEIBHBINM yYacTOK, B TEIUIMYHOE XO3SIMCTBO, B JIaOOpPaTOPUIO arpOyHUBEPCUTETA WIIU
Hay4qHOTO IIEHTPA)».



Tema 16. buoTexHoJI0TMA U CHHTETHYECKAs OMOJIOTHS

OOBEKTHI, WCIONB3yeMble B OWOTEXHOJOTHH, — KICTOYHBIC W TKAHEBBIC KYyJIbTYPhl, MHUKPOOPTAHWU3MBI, UX
XapaKTEePUCTHKA. TpaauiiMoHHass OMOTEXHOJOTHS: XJICOOMEeUeHre, MOTyYeHUE KHUCIOMOJIOYHBIX MPOMYKTOB, BUHOJECIHE.
Mukpob6uonoruyeckuii cuHTe3. OOBEKTHI MUKPOOMOJOTMYECKHX TexHoJorui. IlpomsBoncTtBo Oenka, aMUHOKUCIOT U
BUTAMUHOB.

Co3ganue TEXHOJOTUM M HWHCTPYMEHTOB ILIEJICHANPABICHHOTO W3MEHEHHUS U KOHCTPYUPOBAHUS T€HOMOB C IIEJIBEO
MOJTYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIIUX HE BCTPEUAIOIIHUECS B MIPUPOJI€ OMOCUHTETUUECKUE MY TH.

Kinerounass mnxenepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUd M >KMBOTHbIX. KpmobOanku. Comaruueckas
rubpuau3anmss U CcoMaTUYecKuid sMmOpuoreHe3. lcmonb3oBaHue TalIOWAOB B CENEKIUH pacTeHui. [lomyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv308anue MOHOKIOHAIbHLIX U NOJUKIOHAIbHLIX anmumen 8 meouyune. VICKyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SMUEKIETOK M KIOHHUPOBAaHHWE KUBOTHBIX. METOJ TpaHCIUIAaHTAUMHU SJIE€p KIETOK.
Texnonozuu 0300poénenus, Kyibmusupo8anusi U MUKPOKIOHAILHO20 PA3SMHONCEHUS] CEIbCKOXO3AUCMBEHHBIX KYIbMYp.

XpoMOCOMHass M TeHHas HHKeHepus. VICKyCCTBEHHBIM CHHTE3 T'€Ha M KOHCTpyupoBaHue pekomOuHanTHbIX JIHK.
Co3z0anue mpauceeHHvlx opeaHu3mos. JIoCTIKEHNs U TIePCIEKTUBBI XPOMOCOMHOM M TeHHOW MH)XKEHEPUU. DKOJIOTHIECKUE U
TUYECKHE TTPOOIEMbI TEHHOW MHKEHEPUH.

MenuuuHckue OuorexHosnoruu. Iloctrenomuast mudgpoas meaunuua. ITI[P-auarnoctrka. MeTtaGonoMHBIN aHAIN3,
T€HOLICHTPUYECKU aHAJIN3 MPOTEOMa YEJIOBEKa JJIsl OLIEHKU COCTOSHUS €ro 310pOBbs. MCcnoyib30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas Tepanusi paka. 3D-OuouHxeHepus i pa3paboTKu (YyHAAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHUH,
CO37IaHUSl KOMIUICKCHBIX TKaHEW COYETaHWEeM TEXHOJOTUW TpEXMEpHOro OMOMpUHTHHTa M ckaddoiaauHra ajis pemeHus
3a7a4 NEPCOHAIIM3UPOBAHHON MEINIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C Ielbl0 oOecredeHuss KOMOMHUpPOBAHHOM 3amuThl OT Bo3Oyauteneir OPBU,
YCTaHOBJICHHE MOJICKYJISIPHBIX MeXaHu3MOB (pyHkinmonupoBanus PHK-conepxkamiux BUpycoB, BBI3BIBAIOIIUX 0CO00 OMAacHBIC
3a0071€BaHUs YEIOBEKA U )KUBOTHBIX.

JeMmoHcTpanuu

Tabnuiel u cxembl: «Mcmoib30BaHHEe MUKPOOPTAaHW3MOB B MPOMBIIIUIEHHOM IIPOU3BOJICTBEY, «KIleToUHas HHXKEHEPUS,
«I'eHHas UHKEHEPUS».



JlabopaTopnas pabora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTuyeckas padora «llorydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

IKcKypeust «BUOTEXHOJOTUS — Ba)KHEWINAs MPOM3BOAUTENBbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE
IIPOU3BOACTBO).

11 KJTACC

Tema 1. 3apo:xneHue U pa3BuTHE IBOJIONMUOHHBIX NMPEACTABICHUI B OM0JIOTHH

OBomonmonHas teopust Y. Jlapsuna. [Ipeanoceuikn BO3HUKHOBEHUS HapBUHU3MA. JKU3Hb U Hay4YHas IeITEIbHOCTh Y.
JapBuHa.

JBrxkymue cuibl »Bomonuu BuaoB 1o Y. JlapBuHy (BbicOKas HWHTEHCHUBHOCTh Pa3MHOKEHHUS OpPraHW3MOB,
HACJIEICTBEHHAs! U3MEHYUBOCTh, 00pb0a 3a CyLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernueckoit teopun sBomonuu (CTDI). HeilitpanbHas Teopus »3Bomonud. CoBpeMeHHas
ABOJIIOLIMOHHAS OMOJIOTHsA. 3HAYEHHE SBOJTIOLIUOHHON TEOPUH B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JdeMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K. Krosbe, Y. lapsun, C. C. UerBepukos, H.
. llImanseraysen, Jx. Xongein, /. K. benses.

Tabmuier u cxembl: «Cucrema xuBod npuposasl (o K. Jlunuew)», «JlecTHuna xuBbix cyimiecTB (o Jlamapky)y,
«MexaHnu3m (QopMHUpPOBaHUS TPUCHOCOONIEHWI y pacTeHuid U KUBOTHbIX (mo Jlamapky)», «Kapra-cxema mapupyra
nytremectsuss Y. [apsuna», «Haxomku Y. [lapBuna», «®opmbl 00prObI 3a cyiecTtBoBanue», «llopomsl romybei,
«MHoroo6paszue KyIbTypHBIX (OpM KanmycTbl», «[1opoasl qoManHUX KUBOTHBIX», «CxeMa 00pa3oBaHMsI HOBBIX BUIOB (110
Y. [apBuny)», «Cxema COOTHOIICHMS ABWXKYIIUX CHJI SBOMIOLUUN», «OCHOBHBIE TOJIOKEHUS CHUHTETUYECKON TEeopuu
DBOJIIOLIM.

Tema 2. MuUKpP03BOIIOLMSA U €€ pe3yJIbTAThI



[Tonynsauust Kak 3JaeMeHTapHas equHua 3Bodonnd. COBpeMEHHBIE METOJIbI OIEHKU T€HETHUYECKOro pazHooOpa3us u
CTPYKTYpBl Tomyssiiuidi. M3MeHeHne TeHO(OHIA TMOMYNSIIIUU KakK JJIEMEHTApPHOE SBOJIOIMOHHOE SBJIICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6Oepra.

OneMeHTapHble (HaKTOphl (ABUKYIME CHIIBI) SBOJIONMU. MyTtanuoHHbl nponecc. KomOuHaTHBHAsT M3MEHYUBOCTD.
Hpeiid reHoB — ciydaiiHble HEHANpPaBIICHHbIE WU3MEHEHUsl YacTOT ajuiesied B momyisiusx. Dddext ocHoBarens. Ighgexm
boymuLi0uH020 2opnviuuka. CHUMNCEHUe ceHemu4ecKko20 pazHoobpasus.: npudunsl u cireocmeus. llposenenue sghgpexma opeiigha
2eH08 6 Oonbwux u manvlx nonynayusx. Murpanuu. WM3onsiius nonynsuuid: reorpaduyeckas (IPOCTPAHCTBEHHAS),
Oounonoruyeckas (penpoyKTUBHAS).

EcrecTBeHHBIlt 0TOOp — HampaBistomuid (GakTop 3BoMONUH. @DOpPMBI  €CTECTBEHHOTO OTOOpa: JBIKYIIUH,
CTaOWJIM3UPYIOIINN, pa3pbiBaomuii  (Au3pynTuBHBIA). [lomoBoit oTOOpP. BO3HMKHOBEHHE U DBOJIOLMS COIUMAIBLHOTO
MOBEJICHUS KUBOTHBIX.

[Iprcroco0IeHHOCTh OPTaHU3MOB KaK pe3yJabTaT MUKPOABOIONNU. BO3ZHUKHOBEHHE TIPHUCIIOCOOICHUN Y OPTaHU3MOB.
Apomopdo3pl u mamoamantanud. lIpuMepsl MPUCIOCOONICHUN Yy OPTraHW3MOB: MOPQOJIOTHYECKHE, (HU3NOIIOTHUCCKHE,
onoxuMuyeckue, nosegeHIeckrne. OTHOCUTENbHOCTh TPUCTIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpa3zoBanue kak pe3yiabTaT MUKpPOIBoOONUH. M3omsamus — kiroueBoii (hakTop
BU000pa3oBanus. Ilytm u  cmocoObl  BUI00Opa3oBaHus: ajuionaTtpudyeckoe (reorpaduueckoe), CHUMIATPUUYECKOE
(?KOJOTUYECKOE), «MTHOBEHHOE» (TIOJIUIUIOMU3AIs, THOpuan3aus). [ muTeTsHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb 3BommoIMoHHON OHosorvK B pa3paboTKe HAyYHBIX METOAOB COXpaHEHHs OMopazHooOpasusi. MUKpPOIBOIIONHUS U
KODBOJIIOIUS Mapa3uTOB U UX X031€B. MexaHu3Mbl (pOPMUPOBAHMS YCTOMYMBOCTH K aHTUOMOTHKAM M CIOCOOBI OOPHOBI C
HEM.

JdeMoHcTpanuu

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

Tabmuibl u cxembl: «MyTalmoHHAs U3MEHYUBOCTEY, «[lomynsmnuonnas cCTpykrypa Buaay, «Cxema IposBICHUS 3aKOHA
Xapnu—BaitnOepra», «JIBuKyiine CHIbBI JBOJIONUNY, «IKOJOTHMYECKas HW3O0JISAIUS TOMYyJAIUNd CEBAHCKON (dopenuy,
«I"eorpadnueckast U30AIUS JIMCTBEHHHUIIBI CHOUPCKOW M JIMCTBEHHUITHI TaypCcKoiy, «[lomyIairoHHbIE BOJTHBI YUCICHHOCTH



XUILHUKOB U KepPTB», «Cxema AeMCTBUS €CTECTBEHHOr0 0TO0pa», «PopMbl 60pHOBI 3a CylecTBOBaHUEY, «IHyCTpUabHBbIi
MenaHu3m», «KuBble wuckonaemeiey», «IIOKpOBUTENBCTBEHHAsI OKpacka KUBOTHBIX», «lIpemymnpexnaromas oxkpacka
KUBOTHBIX», «Pu3Honornyeckue agantanun», «lIpucnocoO0r1eHHOCTh OpraHu3MOB M €€ OTHOCHTENIBHOCTH», «Kpurepum
Buga», «Bunel-gBoiiHukm», «CTpykrypa Buga B npupoae», «CrnocoObl BuaooOpazoBanus», «l'eorpaduueckoe
BUJ000pazoBaHue TPEX BUIOB JaHBILIENH», « DKOJIOIMUECKOEe BUI000pa30oBaHUe BUJOB CUHULY, «Ilonummonsl pacTeHU,
«KamycTHo-peneunsiii THOpUI».

O6opynoBanue: repOapuu pacTeHUM, KOJUJIEKIIMM HACEKOMBIX, Yydella NTUL M 3BEpell ¢ NpuMepaMu Ppa3IHYHbIX
MPUCHIOCOOJICHHUM, 4ydesla NTUI W 3BEped pas3HbIX BHUJOB, repdapuu pacTeHuid OJNU3KUX BHJIOB, 0Opa30BaBLIMXCS
pa3IMYHBIMU CIIOCOOAMU.

JlabopaTopHasi pabora «BrlsiBIeHIE H3MEHUNBOCTH Y OCOOEH OJTHOTO BUAAY.

JlaGopaTopHuas padora «IIpucrnoco0yieHus OpraHu3MOB U UX OTHOCUTEIbHAS 11€JIeCO00Pa3HOCTDY.

JlaboparopHnasi pa6ora «CpaBHEHHE BUIOB 10 MOP(OJOTUIECKOMY KPUTEPUION.

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

Metoapl n3ydeHus Makpod3Boironuu. [lageoHTosnornyeckue MeToabl M3yudeHus: sBoitouuu. llepexoansie Gopmbl u
(bunoreHeTHYECKUE PSAJIbI OPTaHU3MOB.

buoreorpapuueckue meroabl wu3ydeHus dBoiouud. CpaBHeHue Giopbl M (ayHbl MAaTEpUKOB M OCTPOBOB.
buoreorpadpuueckue obnactu 3emiu. Buabl-sHIEeMUKUA U PETUKTHI.

OMOpPHONIOTHMYECKUE U CPaBHUTEIBHO-MOP()OIOrHuecKre METOJbl HM3Y4YeHMs 3BONIONUH. ['eHeThueckne MexaHU3Mbl
HBOJIIOLIMM OHTOT€HE3a U MOSIBJIICHUS HBOJIIOLMOHHBIX HOBIIECTB. ['OMOJIOTMYHbBIE M aHAJIOTUYHbIE OpraHbl. PynnMeHTapHbIe
OpraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKHE, OMOXMMUYECKHE M MaTeMAaTUYECKHUE METOJbl M3YUYEHHS 3BOJIIOLIUU.
I"'omonoruunsie reHbl. COBpeMEHHbBIE METOIbI TOCTPOEHUS (PUITOTEHETUYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTallUH U SBOJIOLMSI TEHOMOB.

OO6mme 3akoOHOMEpHOCTH (TpaBuiia) BOOIUH. [Ipunyun cmensvt hynkyuti. HeoOpaTUMOCTh BONIONUN. A AN TUBHAS
paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIFOLIMH.

JdeMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkenb.



TaOmunpsl 1 cxembl: «PUIOT€HETUYECKUI P Jomaan», «ApXeonTepuKcy, «3Bepo3yonle dmepby, «Crerouedais,
«Punnopute», «CemMeHHBIE MANOPOTHUKMY», «buoreorpaduueckue 30HbI 3emun», «peiid KOHTUHEHTOB», «PemukThD»,
«HauvanpHbple cTaauy 3MOPHOHATBHOTO PA3BUTHSA MO3BOHOYHBIX JKUBOTHBIX», «I'OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHb»,
«PynumenTs», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI YENOBEKAa M IIMMIAH3€», «[JlaBHbIE HaAmpaBJICHUS SBOJIIOLMN,
«O0111e 3aKOHOMEPHOCTH 3BOITIOLIUI.

O0opynoBaHue: KOJUIEKIIMM, TrepOapuy, MYJISKM HCKONAEMbIX OCTAaTKOB OPraHU3MOB, MYJSDKM TOMOJIOTMYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIINNA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE *KU3HU Ha 3emJie

HayuHble rumore3bl MpOUCXOXACHUS KM3HM Ha 3emie. AOuoreHe3 W maHcrnepMmusi. [loHaydHble MpenCcTaBICHUS O
3apOKJACHUM KU3HMU (KpealuoHu3M). ['MmoTe3a mOoCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ ompoBepkeHue omnbitamu .
Penu, JI. Cnnannannanm, JI. [Tactepa. [IponcxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHoOBHBIE 3Tanbl HeopraHudeckoil sBomtonuu. [lmanerapHas (reojiormyeckasl) BOMIONUSA. XHUMHYECKas 3BOJIOLIUS.
AOHOTreHHBI CUHTE3 OPTaHMYECKUX BellecTB U3 Heopranmdeckux. OnbiT C. Mumiepa u I'. FOpu. O6pazoBaHue noaimMepoB
u3 moHomepoB. KoarepBatHas runore3a A. M. Onapuna, runore3a nepBuyHoro OymboHa J[x. XoinjeitHa, reHeTHUUYECKas
runore3a . Ménnepa. PuGosumer (T. Yekx) u rumoresa «mvupa PHK» V. T'unbepra. d@opmupoBanue memOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.

Uctopusa 3emmn m metonbl €€ m3ydeHMs. lIckomaeMble OpPraHMYECKHE OCTAaTKU. ['€OXpPOHOJIOTHS M €€ METOJBI.
OTtHOcuTeNnbHAS U A0COMIOTHAS T€OXPOHONIOTH. ['e0XpOoHOIOrnUecKast IKaja: 30Hbl, 3Pbl, IEPUObI, FTOXH.

HauanbHble 3Tanbl opraHndeckoi sBoitouud. [losiBIEHHE M 3BOJIOLUS MEPBBIX KJIETOK. DBOJIOLUS METa0O0JIU3Ma.
Bo3nukHOoBeHue nepBbix 3kocucteM. CoBpeMEHHbIE MUKpPOOHBIE OMOIUIEHKM KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproTsl 1 3yKapHUOTHI.

[Ipoucxoxnenue H3ykapuoT (cMMOMOreHe3). OBOJIOUMOHHOE MPOUCXOXKJeHHe BupycoB. Ilpoucxoxaenue
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHME OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl IBOJIOIUHN BhICIIUX pacTeHuil. OCHOBHBIE apoMopdo3bl pacTeHuid. BuIXon pacTeHwii Ha cCymry.
[TosiBneHnE CIOPOBBIX PACTEHUN U 3aBOeBaHUE UMHU cymiu. CemeHHble pacTeHus. [I[poncxoxneHne IBETKOBBIX PACTEHUI.



OcCHOBHBIE 3Talbl IBOJIIOIUH KUBOTHOTO MUpa. OCHOBHBIE apoMop(03bl )KUBOTHBIX. Benjackas dayna. KemOpuiickuii
B3PBIB — TOSIBJICHHE COBPEMEHHBIX THUIOB. llepBble XOpAOBBbIE KUBOTHBIC. JKHU3HB B BOJE. DBOJIONMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentunuii. [Ipoucxoxaenne miuexkonuTaronmx U nrtull. [IpuHiun kimodeBoro apomopdosa.
OcBoeHune 6ecrio3BOHOYHBIMU U TO3BOHOYHBIMH >KUBOTHBIMU CYIIIU.

Pa3BuTue xu3HM Ha 3emiie MO 3paM M MEpUOJIaM: apXeu, MpoTepo30il, Maneo30il, Me3030M, KaitHO30i. OOmIas
XapakTepUCTHKAa KIMMara W TEOJIOTMYEeCKUX mnpoueccoB. [losgBiaeHMe ©W  pacuBET XapaKTEPHbIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUS — 3KOJOTHYECKUE KPHU3UCHI Opouuioro. [IpuumHBI U CAEACTBUS MACCOBBIX BBIMHUPAHUIA.
CoBpeMeHHBII 3KOJOTHYECKUI KpU3Hc, ero ocooeHHocTH. [Ipobnema coxpanenust OnopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuctemMa opranudeckoro mupa. [IpuHiumnel knaccudukanuu opraHu3MoB. OCHOBHBIE CHCTEMATUYECKUE
rPYNIbI OPraHU3MOB.

JlemoHCcTpanumn

[Toptpersr: @. Penu, JI. Cnannanuanu, JI. Ilacrep, . . Meunukos, A. 1. Onapun, JIx. Xonnein, ['. Mémnep, C.
Munep, I'. FOpu.

Tabmuubr u cxemsl: «Cxema onbita @. Penuy», «Cxema ombita JI. TlacTepa mo mM3ydeHUIO caMO3apOKICHUS KU3HNY,
«Cxewma onbita C. Munnepa, I'. FOpu», «9Tanbsl HeopraHM4ecKkou 3BoIIOIUN», «I eoxpoHonornueckas mkanay, «HavanbHbie
ATanbl OPraHUYECKOW HBONMIOLUNY», «CxeMa 00pa3oBaHUs 3YKapUOT MyTéM cuMOUoreHesa», «Cucrema >KUBOW MPUPOIBDY,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuity, «PuHnoduTh», «OXHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
BoJIOpociny, «Mxuy», «llanoporHukn», «l'onoceMeHHble pacTeHus», «OpraHbl [IBETKOBBIX pacTeHUi», «CxeMa pa3BUTHUSA
KUBOTHOTO MuUpa», «Apomopdo3bl KUBOTHBIXY», «lIpocreitmme», «Kumeunomnonoctusiey», «llnockue depBumy,
«Unenucronorue», «PpiOb», «3eMHOBOHBIEY, «[Ipecmbikatomuecs», «IItunp, «Miekonuraromue», «Pa3BUTHE KU3HU B
apXeucKou spey, «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B MAICO30MCKON 3pe», «Pa3BuTre )KU3HU B
M€3030MCKOM 3pe», «Pa3BuTHe *KNU3HU B KAaTHO30MCKOI1 3pe», «CoBpeMEeHHask CUCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTEHUN Pa3IUYHBIX OTJIEJIOB, KOJUICKIIMM HACEKOMBIX, BJIAYKHBIE Mpenaparhl KUBOTHBIX,
PaKOBHHBI MOJUTIOCKOB, KOJUICKIIMM WIJIOKOXKHMX, CKEJIEThI MO3BOHOYHBIX JKMBOTHBIX, Uydesa NTHUL U 3BEPEH, KOJUICKIIMHU
OKAMEHEJIOCTEM, OJIE3HBIX UCKOMAEMBIX, MYJISIKHA OPraHUYE€CKUX OCTATKOB OPTraHU3MOB.



BuprtyaabHas 1abopaTtopHas padora «MonenupoBanue onbiToB Mumiepa—tOpu no u3yueHuo abMOreHHOro CUHTe3a
OpPraHUYECKUX COEAMHEHUN B IEPBUYHOMN aTMOC(epe.

JlaboparopHasi pabora «/3yyeHue 1 OnucaHue UCKOMAEMbBIX OCTATKOB JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «3yueHne ocoOeHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHne ocoOeHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl u 3anaun aHTPONOJIOTHH. METOIBI aHTPONIOJIOTHH.

CranoBieHue MPEACTABICHAN O MTPOUCXOKICHUH YelIOBEeKa. Penurno3ueie Bo33peHns. COBpEMEHHbBIE HAYYHBIE TEOPHUHU.

CX0ZICTBO 4enoBeKa ¢ KUBOTHBIMH. CHUCTEMATUYECKOE MOJIOKEHHE ueiaoBeka. CBUAETENBCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMH:  CPaBHHUTEIbHO-MOP(OJIOrHUecKre, dSMOpUONOrHYeckrue, (HU3HO0I0ro-OMOXUMHUUECKHE, TOBEJCHUECKHUE.
OTnnuus yenoBeka OT KUBOTHBIX. [[pAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U
BTOPOW CUTHAJILHOW CHCTEMBI.

JBrxymue cuibl ((pakTopbl) aHTpONOreHe3a: OHOJOorhyYeckue, couuagbHble. COOTHOLIEHHE OHOJOTMYECKHX H
COLIMAJIbHBIX (JAaKTOPOB B AaHTPOIIOT€HE3E.

OcHOBHBIC CTaIUU aHTPOTIOTeHe3a. PaHHKME demoBekooOpa3Hbie 00€3bsSHBI (IIPOKOHCYIBI) U paHHUE MOHTHUJIBI — OOIIHIE
MPEAKU YeJIOBEKOOOPa3HbIX 00€3bsiH W JIOJEH. ABCTpPaJIONUTEKH — JBYHOTHE MpeAKW drofeil. YenoBek ymelnbli, nepBbie
M3rOTOBJICHUS OpyIuid Tpyna. YenoBek NpsAMOXOASAIIMA M TEpBbIM BbIXOA Jitoaed 3a mnpenensl Adpuku. Yemosek
reienb0eprekuii — o0l MpeoK HEeaHIePTAIbCKOTO YeJIOBEKa M 4YeJOBEeKa pasyMHOro. YeroBeK HeaHAEPTaTIbCKUM Kak
BUJI JIFOJIEW XOJIOAHOIO KiIMMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THUIIA, JEHUCOBCKUU YEJIOBEK, OCBOEHUE KOHTHHEHTOB
3a penenamu Adpuku. [laneorenervka u najaeoreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO uesoBeka. EcrecTBeHHBIM OTOOp B MOMYJSAUMAX 4eloBeka. MyTallMOHHBIN Mpolecc U
nonmumop¢usm. [lonynsiuuoHHbIe BOMHBI, Ipeiid reHoB, Murpamus u «d3(Pp@PexT ocHoBaTes» B MOMYJSIIUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. llonstue o pace. bonbiume pacel: eBporneoujHas (eBpa3uiicKas), aBCTpPajIO-HErPOUIHAsS
(’xBaTOpHUaJIbHAS ), MOHTOJIOMAHAs (a3MaTCKO-aMepUKaHCKas). Bpemsi u myTu paccelieHus: yejoBeka Mo ruiaHeTe. EAMHCTBO



yenoBeyeckux pac. Hayunas HecocrosTenbHOCTh pacu3Mma. IIpucnocoOJeHHOCTh YenoBEKa K pa3HbIM  YCIOBUSM
OKpy>Karole cpenbl. Bnusinue reorpadudeckoii cpebl U Aperida reHoB Ha MOP(HOJIOTHIO U (PU3HOTOTHIO YETIOBEKa.

MexXIucuuIuIMHapHble METOJbI B (PU3MYECKOl (OMOTOTHYECKON) aHTPOIOJOTHHU. DBOJIOIUOHHAS AHTPOIOJIOTUA U
[AJICOAHTPOIIOJIOTUSL YEJIOBEYECKUX MONYJIAIH. bHocomualbHbIe HCCIIENOBaHUSA MNPUPOABI 4YenoBeka. McecinenoBaHue
KOABOJIIOLIMU OMOJIOTMYECKOI0 U COLMAIIBHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

IToptpetsr: Y. lapsun, JI. Jluku, 5. 4. Pornacknii, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTo bl aHTpONoJoTUMN, «['0JTOBHON MO3T yenoBekay, «UenoBekooOpa3Hbie 00€3bsHbDY, «CKeIeT
YeJIOBEKA M CKEJIET IIHUMIaH3e», «PyIMMEHTBI U aTaBU3MbD», «JIBHXKYIIHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLMOHHOE JIPEBO
4eJIoBeKa», «ABCTpasionuTek», «YemoBek  ymenblii», «UenoBek — NpAMOXonAmui», <« l€HHMCOBCKMH  YEIOBEK»
«Heangepranpup», «KpoManboHIB, «lIpeakn yenoBekay, « OTansl 3BOJIIOLIUN YEIOBEKA», «Packl 4enoBeKay.

O0opynoBanue: MyJSKA OKAMEHEJIOCTEH, NPEIMETOB MaTepUalbHON KyJIbTYpPhl MPEIKOB YEIOBEKA, PENpPOIYyKIIHH
(botorpadum) kapTuH ¢ MUGPOITOTHYESCKUMHU U OMOIEHCKUMU CIOKETaMU MPOUCXOXKICHUS YesioBeKa, (poTorpaduu HaXo 0K
HCKOIIa€MBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJEIb Yepella YeJIOBEKa U yepena IUMITaH3€e, MOJIEIb KUCTH YEJI0BEKa
Y KMCTH LIMMIIaH3€, MOJEIIM TOpCa IIPEAKOB YEJI0BEKa.

JlaboparopHasi pabora «/3yueHue ocOOEHHOCTEN CTPOEHUS CKEJIETa YETOBEKA, CBSI3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckast padora «/3yueHne 3KOJIOrMYECKUX aIaNTalui YETOBEKA.

Tema 6. JKk0JI0rMs — HAYKAa 0 B3AaHMOOTHOLICHUSIX OPTaHNU3MOB H HA/IOPraHU3MEHHBIX CHCTEM C OKPY KaIoulen
cpenou

3apokIeHne u pa3BuTHe dKojoruu B Tpynax A. I'ymbonsara, K. @. Pynbe, H. A. CeBepuosa, J. I'ekkens, A. Tencnu,
B. H. CykauéBa. Pa3neinsl u 3anaun 3kos1oruu. CBsi3b 9KOJIOTUHU C APYTUMHU HAYKAMH.

Meronsl skonoruu. [loneBbie HaOmOAEHUS. ODKCHEPUMEHTHI B OKOJOTHMU: TMPUPOJAHBIE U JTAOOpPATOpPHBIE.
MonenvupoBaHue B 9KOJIOTHH. MOHUTOPUHT OKPYXKAIOMIEH CPEbl: TOKATBHBIN, PETUOHATBHBIA U TI00ATHHBIN.

3HAUYEHHE IKOJOTUYECKUX 3HAHUU I YEIOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE KAaK OCHOBA CBS3EM UEIOBEUECTBA C
npuponoi. PopMUPOBAHUE DKOJIOTUUECKON KYJIBTYPhI U 3KOJIOTMYECKOU IPaMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu



[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. CeBepuio, O. ['ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuiel v cxembl: «Pa3nenst akonoruny, « MeToibl FKoI0rumn», «CxeMa MOHUTOPUHTA OKPY>KAIOIIEeH Cpeibl».

JlaboparopHasi padora «/3yuyeHue MET0/10B IKOJIOTUUECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DkoJsioruueckue pakTopbl U 3aKOHOMEPHOCTH UX JehcTBud. Kiaccudukanus skosoruyeckux (pakTopoB: aOMOTUUECKHE,
OnoTuyeckue, aHTpororeHHnie. OOIIMe 3aKOHOMEPHOCTH JEHCTBUS dKoJormdeckux QakropoB. IIpaBuno munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTH. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abunotnueckue Qakropbl. CBET Kak 3KOJOrM4eckuil Qakrop. JlelicTBHME pa3HBIX y4aCTKOB COJIHEYHOTO CIIEKTpa Ha
OpraHu3Mbl. OJKOJIOTMYECKHE TpPyNIbl PAaCTEHHH M >KMBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHrHaiabHas poJib CBETa.
DoTONEPUOINU3M.

Temneparypa kak »sKonorudyeckuid ¢akrop. JleiicTBue temmneparypsl Ha OpraHusmbl. [loiiKuimoTepMHbIE H
TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojornyeckuil ¢akrop. IlpucnocoOiieHus pacTeHHid K MOIAEpKAaHUI0 BOJHOIO OajaHca.
Knaccudukanus pacreHuit 1o OTHOIIEHHUIO K BoJie. [IpucnocobieHus >KMBOTHBIX K U3MEHEHUIO BOJHOIO PEeXUMa.

Cpenbl  oOWTaHHS  OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAas, T[OYBEHHas, TIJIyOMHHas IOJIOYBEHHAas,
BHYTpHOpraHu3MeHHasd. PU3NKO-XUMUYECKHE OCOOEHHOCTH cpeja oOuTaHusi opraHu3mMoB. [IpucrnocoOneHus: Opranu3sMoB K
’KU3HU B PA3HbBIX CpEIax.

buonoruueckue putmbl. BHemnnme u BHyTpeHHHE pUTMbI. CyTOUHBIE W TOAMYHBIE PUTMBIL. [IpHcnocoOIeHHOCTH
OpPraHU3MOB K CE30HHBIM U3MEHEHUSM yCIIOBUU KU3HH.

XKuznennsie Gopmbl opranusmoB. [lonsitue o kuzHeHHOU ¢dopme. JKuzHeHHbIE (GOPMBI paCTEHUU: JEPEBBS,
KyCTapHUKH, KYCTapHMYKH, MHOTOJETHHE TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBbIE (OPMBI >KMBOTHBIX: THUAPOOHOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa KU3HHU.

buotnueckue ¢akropsl. Bumbl OMOTHYECKUX B3aUMOJCUCTBUI: KOHKYPEHIIUS, XUITHUIECTBO, CUMONO03 U €T0 (hOPMBI.
[lapasuTu3Mm, Koomepaius, MYTyaJlu3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxjeOHu4yecTBo). Herpoduueckue
B3auMO/IeUCTBUS (Tonmmueckue, popruueckue, padpudeckue). 3HaueHUEe OMOTUYECKUX B3aUMOJEHCTBUM /IJis CYIIECTBOBAHUS
OpraHu3MOB B cpefie oOuTanus. [IpuHIUMI KOHKYPEHTHOTO UCKIIOYEHUSI.



JdeMoHCcTpanuu

Tabmumpl 1 cxembl: «OKonorudeckue ¢GakTopbl», «CBETOBOM CHEKTP», «IKOJOTMYECKHE TPYIIbI XKUBOTHBIX IIO
OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE >KUBOTHBIEY», «XOJOAHOKPOBHBIE >KHBOTHBIE», «DHU3MOJOTMYECKUE aJanTallH
AKUBOTHBIX», «Cpenbl 00UTaHMsI OpraHu3MoBy, «buonorudyeckue put™Mbly, «KusHeHHbIE GOpMBI pacTeHU», « Ku3HEeHHbIE
(GOpMBI KUBOTHBIX», «JKOCHCTEMa HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOMHOTO Jeca», «llemu nuTaHusy,
«XumnanuectBoy, «I[lapazutuzm», «Konkypenims», «Cumonosy», «KommeHncammzm.

O6opynoBanue: repOapuu pacTeHUd W >KUBOTHBIX, MPUCIOCOOJIEHHBIX K BIUSHUIO PA3IUYHBIX 3KOJOTMUYECKHX
(akTopoB, repbapuu CBETOMIOOMBBIX, TEHEIIOOMBBHIX U TEHEBBIHOCIWBBIX PACTEHUM, CBETOJIOOWBBIC, TEHEIIOOUBLIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE pacTeHMs, repOapuu M KOJUIEKIHWU TEIUIOIOOUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX
pacTeHMi, yyyena NTULl U 3Bepel, repdapuu pacTeHui, OTHOCSIIUXCS K rurpoputam, kcepoduram, Me3oputaM, KOMHATHbIE
pacTeHusi AaHHBIX TPYMM, KOJUIEKUMH MXWUBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpelax, repdapuu M KOJUIEKIIMU pacTeHUl H
KUBOTHBIX, 00JIaJAIOIINX YEPTAMH MIPUCIIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHHUSIM YCIIOBUM KM3HU, repOapuu U KOJUIEKLIMH
pacTEeHUN U >KMUBOTHBIX PA3IUYHBIX KU3HEHHBIX (DOPM, KOJUIEKLUHU >KUBOTHBIX, YUACTBYIOUIUMX B PA3JIMYHBIX OMOTHUYECKHX
B3aUMOJECHUCTBUSIX.

JlabopaTropHasi pab6ota «BrisiBlieHHe TPUCTIOCOOICHHUI OPTaHU3MOB K BIIMSIHUIO CBETA.

JlabopaTropHasi pab6oTa «BplsiBlieHHE TPUCTIOCOOIEHUI OPraHU3MOB K BIMSHHUIO TEMIIEPATYPHI».

JlaGopaTopHasi padboTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUMN M3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Ixos10rvsi BUA0OB M NOMYJISAUI

DKOJIOTHYECKHE XapaKTepUCTUKU nomyssiiuu. [lomymsiius kak Ouosorndyeckas cucrema. Posib HEOTHOPOAHOCTH CpeIbl,
¢buzndeckux O0apbepoB U OCOOCHHOCTEHW OHMOJOTMU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI TOIYJISIIHI.
OcHOBHBIE TIOKA3aTeNn MOMYJIALMH: YUCIEHHOCTh, MJIOTHOCTh, BO3PACTHAS M MOJIOBAs CTPYKTYpa, POKIAAEMOCTb, MPUPOCT,
TEMII POCTa, CMEPTHOCTb, MUTPALIHSI.

DKoJiornyeckas CTpykrypa nomyssinuu. OLeHKa YMCIEHHOCTH MONyJsAuMM. /[MHaMuka nomyisiquu U €€ perysisaiusl.
buotndeckuii nmoTeHUHan Nonmyysiuu. MoaennupoBaHUe AMHAMUKU NOMyJsanuu. KpuBbie pocTa YMCIEHHOCTH MOITYJISILIHM.
KpuBble BbDKHMBaHUSA. Perymisius 4MCI€HHOCTH MOMYJALMI: posib (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIMX OT IJIOTHOCTH.
DkoJyiornueckue crpareruu BuaoB (- u K-crparerun).



[Tonarue 00 3KojoOrMyecko Huie Buaa. MecrooOutanue. MHoromepHass Mojenb 3Kosorudeckor Humu Jx..
XartunHcOHa. Pa3Mepsl skosiornuecko HuM. [loTeHnmanpHas u peaau3oBaHHAs HUILIM.

Buj xak cuctema nomnynsuuid. Apeanbl BU0B. BUabl U UX KU3HEHHBIE CTPATETHU. JKOJIOTUUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U MUTPALIUI )KUBOTHBIX. BUOJIOTHUECKUE MHBA3UM YY>KEPOIHBIX BUIOB.

JdeMoHCcTpanuu

[Toptper: dx. M. XaTuynHCOH.

Tabnuipl U CXeMbl: «IKOJOTUUECKUE XAPAKTEPUCTUKHU MOmysiuun», «lIpocTpaHCTBEHHAsl CTPYKTypa MOIMYJISIIUI,
«Bo3pacTHble mUpaMuIbl MOMYIAMUN», «CKOPOCTh 3aCEIICHUsI MOBEPXHOCTH 3E€MIIM PA3JIMYHBIMU OpraHu3sMamm», «Mopaemnb
skonornyeckor Humm Jx. Y. XatunHconay.

O6opynoBaHue: repOapuy pacTEHUM, KOJIJICKITUU KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnoco0sieHus: CEMsIH paCTCHUHN K paCCEIICHUIOY.

Tema 9. IkoJ0russ cO00IECTB. IKOJOTHIYECKHE CUCTEMBI.

CoobmiecTBa opranu3MoB. broiieHos u ero cTpykrypa. CBs3u MEX1y OpraHu3MaMH B OMOIICHO3E.

DOxocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). DyHKIMOHAIBHBIE OJIOKM OpPraHW3MOB B JKOCHCTEME:
MPOAYILICHTBI, KOHCYMEHTBI, PEAYyNCeHTHI. Tpoduueckue ypoBHH. Tpodwuueckue Ienmu U ceTh. AOHOTHYECKHe OJIOKH
skocucteM. [1ouBbI 1 Wbl B 3k0cucTEMaX. KpyroBopoT BEIECTB M TOTOK SHEPTUHU B SKOCUCTEME.

OCHOBHBIE MMOKA3aTeJIM YKOCUCTEMBI. bruoMacca 1 mpoyKius. DKOJIOTHYECKUE MUPAMUIbI UUCEI, OMOMACCHI U DHEPTUH.

Jlunamuka skocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HarpaBlieHHbIE 3aKOHOMEPHBIC CMEHBI
coolmiecTB — cykieccud. IlepBUYHBIE W BTOPHYHBIC CYKIECCMM M WX TNPUYMHBL. AHTPOIIOTEHHBIE BO3JCHCTBUSA Ha
cykneccuu. KinnmmakcHoe cooOmiecTBo. buopasHooOpasue W MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH
COOOIIIECTB.

[IpupoanHbie IKOCUCTEMBI. DKocucmemvl 03€p U peK. IKocucmemvl Mopel U OKeaHos. IKocucmemvl MyHOp, J1ecos,
cmeneti, NyCMblHb.

AHTpOIOTEHHBIE 3KOCHCTEMBI. ATpo3KocucTeMa. ArponeHo3. Paszmuuus Mexay aHTPONOT€HHBIMH M MPUPOIHBIMU
AKOCHUCTEMaMH.



VYpOoskocucreMbl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucteM. I'opoackas ¢uopa u ¢ayna. CuHaHTponuzauus
ropoJcKoil GpayHbl. bronoruueckoe u X03HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B SKOCUCTeMaX. Posib kackaonozo s¢gppexma
U BUO0B-20UPUKAMOPOS (KNH0UeBbIX 6U008) 8 YHKYUOHUposanuu 3Kocucmem. llepeHOC PHEPrUM W BEUIECTB MEXKIY
CMEXHBIMM DKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, IONYJSILUA M DJKOCHCTEM B YCIOBHMSX €CTECTBEHHBIX H
AHTPOIIOTCHHBIX BO3JICUCTBUM.

Mexanuzmbl 6030euicmeuss 3a2pA3HEeHUli PA3HbIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCMEMHOM — YPOBHAX, OCHOBbl IKOIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6o30eticmsusi. Meroaonorus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCUCTEM.

JdemoHcTpanuu

[Toptpert: A. JIx. Tencnn.

Tabmuupbr 1 cxeMbl: «CTpyKTypa OHOLIEHO3a», «DKOCHUCTEMA IMIMPOKOIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOIO
necay, «DOyHKIIMOHAIbHBIE TPYMIbl OPraHU3MOB B AKOcUcTeMe», «KpyroBopor BemecTB B 3kocucteMey, «llenm nuranus
(mactOuIIHasA, JeTPUTHAs)», « IKOJOTHUECKasi MUPAMUJIA YUCEID», « DKOJOTHYecKas mupaMuaa OMoMacch», « IKOJIOTHYeCcKas
nupamuja sHeprum», «OO6pasoBanue Oozortay, «llepBuunas cykueccusi», «BoccTaHoBieHHe seca MoOcie MOXKapay,
«2JKocucreMa o3epay, «ArpoueHos3», « KpyroBopor BelecTB U MOTOK SHEPTUU B arpoueHo3e», «[Ipumepsl ypooskocuctem.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HAaCEKOMbIX, 4yyena MTULl M 3Bepel, repOapuu KyJbTYpHBIX WU
JUKOPACTYLIUX PACTEHUI, aKBapUYM KaK MOJIEIb IKOCUCTEMBI.

IIpakTuyeckas padora «l3ydyenue u onvucanue ypO03IKOCUCTEMBDY.

JlabopaTopnas padora «/3yueHne pazHooOpa3ust METKUX MOYBEHHBIX YJICHUCTOHOTUX B PA3HBIX SKOCHCTEMAX.

IKCKYypeHst «DKCKypCHs B TUIIMYHBINA OMOreoneHo3 (B AyopaBy, Oepe3HsIK, eIbHUK, Ha CyXOAOIbHbIN WM TOMMEHHBIN
JyT, 03€p0, OOJIOTO)».

IKCKypcHs «IKCKYPCHS B arpo3KOCUCTEMY (Ha TOJI€ WIIH B TEIUTMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA



buocpepa — oOmennanerapHas o0Oojouyka 3eMiid, T/€ CYHIECTBYeT WJIM CYIIECTBOBajla KU3Hb. Pa3Butue
npeacTaBieHnit o ouochepe B Tpynax . 3tocca. Yuenue B. U. Bepranckoro o 6mochepe. O6mactu 6uocdeps! u e€ cocras.
JKuBoe BemecTBo 6Mocdepsl U ero (yHKIIHH.

3aKOHOMEpPHOCTH CylIecTBOBaHUsA Ouocdepsl. OcoOeHHOCTH Ouochephl Kak rnodanbHONU SKOCUCTEMBI. JInHaMuueckoe
paBHOBecue B onochepe. KpyroBopoTsl BelecTB U OMOT€OXMMHUYECKUE IUKIBI (yriaeposa, a3ota). PATMUYHOCTD sIBICHUMN B
ouocdepe.

3oHanbHOCTh OMoOchepbl. Ilonstue o Omome. OCHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOWHBIE JIECA, CMEIIAHHBIE H
IIMPOKOJIMCTBEHHBIC JieCa, CTEMH, CAaBaHHbI, IMMYCTBHIHU, TPOMHYECKHUE J€Ca, BBICOKOTOPhA. KinMmar, pacTUTENbHBIA U
KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANAa U OMOCHEpHBIX (PYHKITUH.

JlemoHCcTpanumn

[Toptpetsr: B. 1. Bepranckuii, J. 3rocc.

Tabmuupr n cxemsl: «l'eochepsr 3emin», «KpyroBopoT azora B mpupoae», «KpyroBopor yriepojia B NpUPOIE»,
«KpyroBopot kucnopoza B mpupoze», «KpyroBopot Bojisl B ipupoae», «OCHOBHBIE OUOMBI cyminy, «KinumaTudeckue mnosica
3emnu», «Tynapa», «Taiira», «Cmemanubeii Jjec», «lllupokonucTBeHHbI nec», «Crenb», «CaBanHHa», «IlycThIHSY,
«Tponmueckuii necy.

O6opynoBaHue: repOapuu pacTEHUNM pa3HbIX OMOMOB, KOJIIEKIIMH >KUBOTHBIX.

Tema 11. YestoBek M OKpyka0MIasi cpeaa

DKOJIOTUUECKHEe KPU3UCHI M MX NpUuMHbL. Bo3jaeiicTBue uenoBeka Ha Ouocdepy. 3arps3HEHHE BO3IYIIHOW CPEIIbI.
Oxpana Bo3ayxa. 3arpsi3HeHHE BOJHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienne nouBbl. OXpaHa MOYBEHHBIX
pecypcoB. MI3meHenue knumara.

AHTpPOINOTEHHOE BO3JICHCTBUE HA PACTUTEIbHBIA M KUBOTHBIH MHUp. OXpaHa PACTUTEIBLHOTO M >XMBOTHOTO MUDA.
OcHOBHBIC NPHUHIMIBI OXpaHbl Tpupoabl. KpacHele kaurH. Oco6o oxpansemblie npuponnbie Tepputopun (OOIIT).
Boranuyeckue caibl U 300J10TUUECKUE TTAPKH.



OCHOBHBIE TPHUHIUITBI YCTOWYUBOTO Pa3BUTHS HYEIOBEUECTBA W TPUPOABI. PaloHaabHOE MPHPOAOINOIL30BaHUE U
COXpaHEHUEe OWMOJOTHYeCKOro paszHooOpasmst 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTHUYECKUX KpPHU3UCOB.
OcoOeHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIEC MOCIIEICTBUS.

Pa3BuTHe METO0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX MPOIecCOB. Cucmemmbie UCCIe008aHUs Nepexood K
pecypcocbepezaioueli U KOHKYPEeHmMoCnocoonou suepeemuke. buonocuueckoe paznoobpasue u 6uopecypcol. Hayuonanvhvie
ungopmayuonHvle cucmemsl, obecnewusaowue OOCMyn K UHGOPMAyuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCEM.

OcHosbl 2KOpeaburumayuyu IKocucmem U cnocovoos 6opvOvl ¢ buonogpexcoeHusmMuU. PekoncmpyKyus MOpCKUX U HA3eMHbIX
9KOCUCTEM.

JdemoHcTpanumn
TaOmumpsl U cxeMbl: «3arps3HeHue atMochepb», «3arpsi3HeHue ruapocepby, «3arpsa3HeHne MouBbly, «llapHUKOBBIA
apdpexT», «Ocodo oxpaHsieMble TPUPOIHBIE TEPPUTOPUNY», «MOAEIH YIIPABISIEMOTO MUPAY.

O6opynoBanue: (ororpaduu oxpaHseMmbIXx pacTeHUM U KUBOTHbIX KpacHoil kHurm Poccuiickoii @eneparuu, Kpachoit
KHUTHY PETUOHA.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOT'MX HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMSI OOYYaIOIIMMKCS MPOrPaMM CPETHEro OOIero
o0Opa3oBaHUsl: IMYHOCTHBIC, METANIPEIMETHBIC U TIPEIMETHHIC.

B cTpykType JNMUHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOTPaAMMBbI MO OHOJOTHUU BBIJICICHBI CIEAYIOIINE COCTABIISIIOIIUE:
OCO3HAaHHUE O0YUYAOIIUMUCS POCCUUCKON rpakaaHCKOW MIEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIPENEICHHIO, Haauyue momusayuy K 00y4eHuto OUOJIOTHH, yeleHanpasienHoe pa3eumuye BHYTPEHHUX YOEKIeHUI
JUYHOCTH HA OCHOBE KIIFOUEBBIX I[EHHOCTEW U MCTOPUUYECKUX TPAIULIUNA Pa3BUTHs OUOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocoboHocms  OOYYAIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH JIEATENBHOCTH IIEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKAaMH,
MPUCYIIUMU CUCTEME OHOJOTMYECKOr0 OOpa3OBAHMS, HAIUYUe NPABOCO3HAHUA DKOJIOTUYECKON KYJIbTYpbl, cnocoOHOCMmU
cmaeums 1EIIA U CTPOUTD KU3HECHHBIC TUIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJIOTUN JOCTUTAIOTCS B €IUHCTBE YYEOHOW M BOCIUTATEIHLHOM
JNEATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU COLHMOKYJIBTYPHBIMH, HCTOPUYECKHUMHU U JIYXOBHO-
HPaBCTBEHHBIMHU 1IEHHOCTSIMHU, TIPUHATHIMU B OOIIECTBE MpPABWJIAMH M HOPMaMHU MOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOMO3HAHUS, CAMOBOCIIMTAHUSI U CAMOPA3BUTHUSA, PA3BUTUS BHYTPEHHEW MO3UIMU JTUYHOCTH, MATPUOTU3MA U YBAXKEHHUS K
3aKOHY W TMPaBOIMOPSIKY, YETOBEKY TpyJa W CTaplIeMy IOKOJEHUIO, B3aMMHOIO YBaKEHUs, OCPEKHOr0 OTHOILICHUS K
KYJIbTYPHOMY HACJIEOUI0 U TPAAMLMAM MHOIOHALMOHAIBHOIO Hapoja Poccuiickon denepannu, OpuUpOIE U OKPYKAKOLIEH
cpeze.

JIngyHOCTHBIE pE3yNbTaThl OCBOCHHUS Y4eOHOTO npeaMeTa «bruonorusy AOMKHBI OTPpakaTh TOTOBHOCTh M CIIOCOOHOCTh
oOyJarommxcsi PyKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEM TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TMO3UTUBHBIX BHYTPEHHHUX YOEXKJECHHM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSAM POCCUHCKOTO
oOIiecTBa, paclupeHrue XU3HEHHOTO ONbITa W OMbITA JCATEIHHOCTA B MPOIECCE peaju3allii OCHOBHBIX HaIPaBJICHUIM
BOCIIUTATEILHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:



1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh TPAKIAHCKON IMO3UIUMU OOYYAIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHUICKOTO
00IIeCTBa;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 005I3aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSATENBHOCTA TPU CO3JAHUU YYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX H
MO3HABATENbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTB ONPEAEIATh COOCTBEHHYIO MO3ULIMIO M0 OTHOLIEHUIO K SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATS €€;

YMEHHME YYUTHIBATH B CBOUX JCHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOJEHCTBUS JIOJEH C pa3HBIMU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM,

TOTOBHOCTh K COTPYJAHHYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHUS] Y4YEOHBIX, IIO3HABATECIBbHBIX W
MCCJIEI0BATENbCKUX 3a/a4, YBAXUTEIBHOIO OTHOIICHHS K MHEHHMIO OMNIIOHEHTOB IMPU OOCYX JAEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW WIECHTUYHOCTH, MATPUOTU3MA, YBAXKEHHS K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTHU nepesa PoanHOoM, ropaocTy 3a CBOM Kpail, cBO0 PonnHy, CBOM SI3BIK M KYJIBTYPY, NPOUIJIOE U HACTOSIIEE
MHOTOHAllMOHaJIbHOTrO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEIUIO U TNaMITHUKAM MPUPOAbI, JOCTHKEHUsIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ] POCCHMCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJOTWHU, MOHMMAHUS 3HAYCHUS
OMOJIOTHY B MMO3HAHUM 3aKOHOB MPHUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOI'O 00IIECTBA;

uaeiHas yoexxI€HHOCTb, TOTOBHOCTD K CITY>KEHHIO U 3amuTte OTedyecTBa, OTBETCTBEHHOCTD 3a €ro Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, A TUYECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OLIEHUMBATh CUTYAlLlMIO U MIPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMTENSAM, CO3JaHHIO CEMbH Ha OCHOBE OCO3HAHHOIO IPUHATHUS LIEHHOCTEH
CEMEIHOM )KU3HU B COOTBETCTBUHU C TPAAULMSIMU HapooB Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHMYECKOTO TBOPYECTBA, CIOPTA, TPY/A,
OOIIIECTBEHHBIX OTHOIICHMIA;

ITOHUMaHUE SYMOLIMOHAJIBHOTO BO3ICHCTBHS JKUBOW ITPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTbh K CAMOBBIPA)XEHHUIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMIICHUE MPOSIBIATH KAU€CTBAa TBOPUYECKOM IMUHOCTH;

5) puszuyeckoro Bocnutanus, GOpMUPOBAHMS KYJIbTYPHI 310POBbSI H SMOLHMOHAJIBHOIO 0JIATONIOJLYYMS:

MMOHMMAaHUE U peaau3alus 3J0pOBOro U O€30MacHOro 00pa3a >XKU3HU (310POBOE MUTAHUE, COOIIOICHUE TUTUEHUYECKUX
MpaBui U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHM WU OTAbIXa, peryispHas (u3nUecKas aKTHUBHOCTH), OEpeXHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U MICUXHUECKOMY 3/10pPOBBIO;

NOHMMAHHWE LIEHHOCTH NPaBUJl WHIUBUAYAJIbHOIO M KOJUJICKTUBHOTO O€30MacHOrO IMOBEACHUS B CUTYyalMsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JHOJEH;

OCO3HaHMWE MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIOTpeOIEHUs aIKOT 01, HAPKOTUKOB, KypEHHUs);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTepPCTBa, TPYAOJI00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATEIBbHOCTH TEXHOJOTMYECKOW M  COLMAIBbHOM HaNpaBJI€HHOCTH, CIIOCOOHOCTD
MHULUAPOBATh, INIAHUPOBATH U CAMOCTOATEIBLHO BBIMOJIHATH TAKYIO J€ATEIbHOCTD;

MHTEpEC K pa3nuyHbIM cepam npodecCruoHaTbHOU IEATeTbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BHIOOp OynmyIiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TUIaHbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIICHHUE K MPUPOJI€ KAK UCTOUYHHUKY XKU3HHU Ha 3emile, OCHOBE €€ CyIIECTBOBAHNUS,



HOBBIIIEHUE YPOBHSI HSKOJIOIMUYECKON KYJbTYpbl: NPUOOPETEHHE ONbITa IUIAHUPOBAHUS IOCTYIKOB M OLIEHKH HX
BO3MOKHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHME riI00aJbHOT0 XapaKTepa SKOJIOTMYECKUX NPOOJIEM U ITyTeW X PEIICHHUS;

CIIOCOOHOCTBh HCIOJIb30BaTh NMPUOOpETAEMbIE MPU HM3YYEHMHM OWOJIOTMH 3HAHUS U YMEHHUS NpU pELICHUU NpoOieMm,
CBSI3aHHBIX C pallMOHAJIBHBIM IPHUPOAONOJIB30BaHUEM (COONIOIEHNE MpaBWJl MOBEIACHUS B IPHUPOJE, HAIpPaBICHHBIX Ha
COXpPAaHEHUE PABHOBECHUS B AKOCUCTEMAX, OXPaHy BHJIOB, 3KOCUCTEM, OMOCPEpBI);

AKTUBHOE HENPUATHE JCUCTBHM, NPUHOCAIIUX BPEH OKPYXKAIOIIEH INPUPOAHOW Cpene, YMEHHE INPOrHO3UPOBATh
HEOIaronpusITHbIE SKOJIOTHYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX ACHUCTBUN U NPEIOTBPAILATH UX;

HaJIMYue Pa3BUTOIO HKOJIOTMYECKOIO MBIIUICHUS, DKOJIOTMYECKOW KYJBTYPBI, OIbITA NEATEIBHOCTH 3KOJIOTMYECKOU
HAIIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCA MMHU B IIO3HABATEIBbHONM, KOMMYHUKAaTUBHOW M COLMAJIBHON IIPAKTHKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN ACSITEIBHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHPOBAHHOCTh MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU U OOIIECTBEHHOM
MPAKTHUKU, OCHOBAHHOI'O Ha IUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBOW U YUTATEIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJAEHCTBUA MEXKIY JIOAbMU U IIO3HAHUSA
MHpA;

MOHUMaHUE Chelu(pUKH OUOJOTMU KaK HAyKd, OCO3HaHHUS €€ poiau B (OPMHUPOBAHUM PALMOHAIBHOTO HAYYHOTO
MBIIICHHS], CO3JaHUH LIEIOCTHOTO MPEICTABICHUS 00 OKpY’KaIOIEeM MUPE KaK O €IMHCTBE IPUPO/IbI, YEIOBEKa U 00IECTBa,
B [IO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIIeHUH MPOOJIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTMM JAJIi COBPEMEHHOW NMBWIM3ALMU: OOECHEYEHHs HOBOI'O YPOBHSI Pa3BUTHUS
MEJUIMHBI, CO3JaHIE NEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMBI pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTEeH BBIXOJA M3 TIO0OANBHBIX AKOJOTHYECKUX MPOOJIeM U OOecIeyeHus: Mepexoaa K yCTOWYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCTIOIB30BAHHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMYECKMX 3HAHWUN B LENSAX MOBBIIICHHUS OOUIEH KyIbTYypbl, €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTH 00ydYaromuxcs, GopMupyeMoi pu n3y4yeHuu
OnoJorny;



[OHMMaHUE CYIIIHOCTH METOJOB IO3HAHMs, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
MOJIy4aeMble 3HAHUS JUIs aHAIM3a U OOBSICHEHHUS SIBJICHUI OKPYXKAIOIEr0 MUPa U MPOUCXOIAIIUX B HEM U3BMEHEHUI, YMEHHE
7enaTh 000CHOBaHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUINXCS JaHHBIX C IEJBIO MOyUYEHHUs TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTBh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTHUYECKUE 3HAHUSA JJIsl pELIEHHs IPOOJIEM B pealbHbIX KU3HEHHBIX
CUTYyalUsX;

OCO3HAHUE ILCHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBJIATh IIPOCKTHYIO M HCCIIEI0BATEIbCKYIO
NEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY OOPAa30BaHMIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX
3HAaHUU 110 OMOJIOTUHU B COOTBETCTBHUHU C KU3HEHHBIMU OTPEOHOCTSIMMU.

METAIIPEAMETHBIE PE3YJIBTATDI

MetanpeameTHble pe3ysibTaThl OCBOCHUS Y4eOHOro npeamera «buonaorusy BKIIOUAIOT: 3HaYUMBbIE 17151 POPMUPOBAHUS
MHPOBO33pPEHUS  OOYYAIOIMUXCS MEXKIUCIUIUIMHAPHBIE (MEXMpEeIMETHbIE) OOIIeHAyYHble TIOHSTHS, OTpaXKalolue
[[EJIOCTHOCTh HAYYHOW KapTUHBI MUpA U CTIEU(PHUKY METO/I0B TTO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEprus, IBJICHHE, MPOIIECC, CUCTEMA, HAYIHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIIEAOBaHNE,
HAOJIIOICHWEe, M3MEpEHHe, OHKCIEpUMEHT U JApYrue); yHHUBEpCalbHble YyueOHble JeicTBUs  (TI03HABATEIIBHBIE,
KOMMYHUKATHUBHBIE, PETYJSITHBHBIE), oOecrieunBaromme (HopMupoBaHue (DyHKIIMOHAIBHONW TPaMOTHOCTH M COLMAIBHOM
KOMIIETEHIIMM ~ OOy4YalolUXCs;  CIIOCOOHOCTh  OOYyYarolUIMXCs ~ MCIHOJB30BaTh  OCBOEHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCATbHbIC yueOHbIE ICWCTBUS B TO3HABATEIBHON M COIIMAIBHOM MPAKTHKE.

B pe3ynbrare nu3yueHus OMOJIOTUM HAa YPOBHE CpeIHEro oOIero oopaszoBanusi y ooyyaromerocs OyayT cqpopMUpPOBaHBI
MO3HABATENbHbIE YHUBEpPCAJIbHbIE yueOHbIe JCMCTBHUS, KOMMYHUKAaTUBHbIE YHHBEpCajbHble Yy4yeOHbIE JEWCTBUS,
PETyJIATUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS, COBMECTHAS 1€ATEIbHOCTb.

MeTtanpeameTHbIe pe3yabTaThl OCBOSHUS MPOTPaMMBbI CPETHETO OOIIeT0 00pa30BaHusl JOKHBI OTPAXKATh:

OBi1ajeHHe YHUBEPCAJbHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMH:



1) 6a3oBblIe JIOTHYECKHE A CTBHSL:

CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJIU3UPOBATH MIPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh IPU OCBOEGHWM 3HAHUM MPUEMBI JIOTUYECKOTO MBINUICHHs (aHaiM3a, CHUHTE3a, CpPaBHEHMS,
kjnaccudukanuu, 0000IIeHUs), PACKPBIBATH CMBICH OHOJOTUYECKUX MOHATUN (BBIACHATh HX XapaKTEpHbIE TPU3HAKHU,
yYCTaHABJIMBATh CBSA3U C IPYTUMHU MOHSATUSIMH);

ONpENENATh LENU JAESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHKEHHS, COOTHOCUTH pE3YyJIbTAThI
JESATENBHOCTH C MTOCTaBICHHBIMU LIEIISIMU;

HCIIOJB30BaTh OMOJIOTUYECKUE TOHATHUS JIJIs1 00bsICHEHUSI (PAaKTOB U SIBIICHUM KMUBOM TPUPO/IBI;

CTPOUTH JIOTUYECKHE pacCykAcHUS (MHAYKTHUBHBIC, JCIYKTUBHBIC, IO AaHAJIOTUU), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, OPMYIUPOBATH BHIBOBI U 3aKITIOUCHHUS;

MPUMEHATHh CXEMHO-MOJEJIbHBIE CPEJCTBA MJIsl MPEICTABICHUS CYIIECTBEHHBIX CBSI3€ M OTHOILICHUHA B H3y4aeMbIX
OMOJIOTHYECKUX OOBEKTaX, a TaKke MNPOTUBOPEUUN PA3HOrO0 poOJAa, BBISIBJICHHBIX B Pa3IMUHBIX HHOOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUS NPOOJeMbl ¢ YYETOM aHajinu3a HMMEIOIUXCS MaTepUalibHbIX W HeMaTepuajbHBIX
pecypcoB;

BHOCUTH KOPPEKTUBHI B JAESATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLIEHUBATH PUCKU MOCIEICTBHMA
NeSTENbHOCTH;

KOOPJIMHUPOBATH U BBHITIOJIHATH PaOOTy B YCIOBUSX pPEaJbHOTO, BUPTYAJIHLHOTO M KOMOMHHUPOBAHHOTO B3aUMO/ICCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIQJIETh HABBIKAMHU YYEOHO-UCCIENOBATENLCKOW M TMPOEKTHON JEeATEIbHOCTH, HABbIKAMHU pa3pelieHHs] MpoOseMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOMCKY METOJOB PEIICHUs MPaKTUYECKUX 3a]ay, MPUMEHEHHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

MCIIOJIH30BATh PA3JIMYHBIE BUJIBI ICSITEIIBHOCTH M0 TIOJYYCHHIO HOBOTO 3HAHUS, €T0 MHTEPIPETAINH, TPEOoOPa30BaAHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYAIUsAX, B TOM YHCJIE MPU CO3aHUN YUEOHBIX U COIUATIbHBIX TPOCKTOB;

(dhopMUpOBaTh HAYYHBIN TUIT MBIIIJICHUS, BJIaJIETh HAYYHON TEPMUHOIOTHEH, KITFOUEBBIMU MMOHSITUSIMUA U METOJIaMU;



CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTENbHOM IEATENbHOCTH U dKU3HEHHBIX CUTYalUsX;

BBISIBJIATh TPUYUHHO-CJIEICTBEHHBIE CBA3M M aKTYaJIU3WpPOBATh 3aJady, BBIIIBUTAaTh TMIOTE3Yy €€ pElICHUs, HAXOAUTh
apryMEeHTHI [ I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBaTh MOJYYECHHbIE B XOJE pPEIICHUs 3aladdl pe3ysbTaTbl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYUIECTBJIATH LEJICHANPABICHHBIN TOUCK IEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS B MPOPECCUOHANBHYIO CPENY;

YMETh IEPEHOCUTDH 3HAHUS B ITO3HABATENIbHYIO U TPAKTUYECKYIO 00JIACTH KUZHEAEITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, IMpeajaratb OpPUTMHAJIbHBIE TOAXOAbI M PpEUIeHMs, CTaBUTh MpoOJeMbl M 3ajaud,
JIOITYCKAIOIIUE AIbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HUH(popManuu (TEeKcTe Y4YeOHOro mnocoOus, HAay4YHO-TIOMYJIIPHON
JaUTepaType, OMOJOrMUECKUX CJIOBapsiX U CIPaBOYHUKAX, KOMIBIOTEPHbIX 0azax AaHHbBIX, B VHTepHeTe), aHanM3UpOBaTh
MHGOpMaLIMI0O  pa3jMYHbIX BUIAOB U (OpPM MpPEACTaBICHHsS, KpPUTUYECKHM OLEHUBaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTH;

dhopMyIHpoBaTh 3aMpOChl U MPUMEHATH Pa3IMUHbIC METOABI MPHU TMOUCKE U OTOOpe OUoJIOorHuYeckoil MH(oOpMaIuu,
HEOOXOIMMOM JIJIs1 BBITIOTHEHUS YICOHBIX 3a/1a4;

NpUOOpeTaTh OMNBIT MCHOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHM, COBEPIIEHCTBOBATH KYJIbTYPY
AKTHBHOTO MCIIOJIb30BAaHUSI PA3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpPATh ONTHUMaNIbHYIO (OpMY MpeacTaBieHuss OUonorudyeckoil mHpopmanuu (cxemsl, rpaduki,
IuarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAyUYHbIM S3bIK B KadecTBE CpEJCTBA NpHU padboTe ¢ OHOJOTHYECKOM HH(pOpManueil: MpUMEHSATb
XUMHUYECKUE, (PU3NUECKUe U MaTeMaTU4YeCKHe 3HaKU U CUMBOJIbI, (hOpMyIibl, aO0OpeBHaTypy, HOMEHKIIATypy, UCIIOIb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAIHOCTH;

BJIQJIETh HABbIKAMU PACIIO3HABAHMS U 3aIUTHI MH(OpMAIUKU, HH(OPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.



OBiaieHue YHMBEPCAJIbLHBIMM KOMMYHMKATHBHBIMHM ACHCTBUAMU:

1) ob1enne:

OCYIIECTBISITh KOMMYHHKAIIMU BO BCEeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE WJIM AUCKYCCHU IO CYIIECTBY
oOcyxnaemMoil TeMmbl (YMEHME 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYKJIEHHUS OTHOCUTENBHO BBIIIOJHEHUS IpeaaracMoi
3aJ1a4yM, yYUThIBATh UHTEPECHI U COITIACOBAHHOCTh MO3ULIMN JPYTUX YYACTHUKOB JUAJIOTA WM TUCKYCCHUM);

pacrno3HaBaThb HEBEpOAJbHbIE CpEJACTBA OOUICHMs, IMOHUMAaThb 3HAYEHHME COLUAIBHBIX 3HAKOB, HPEIIOCHUIOK
BO3HMKHOBEHUS KOH(PJIMKTHBIX CUTYalIHi, YMETh CMAT4aTh KOH(QIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3IMYHBIMU CIIOCOOAMM OOIIECHHS] W B3aUMOJEWUCTBHS, IMOHUMATh HAMEPEHUsS APYTUX JIIOAEH, MPOSABISTH
YBa)KUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH opMe (pOopMYIUPOBATH CBOU BO3PAKEHMUS,

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOXO TOUKY 3PEHMS C UCIIOJIB30BAHUEM SI3bIKOBBIX CPECTB.

2) cOBMeCTHAs eSITeJbHOCTh:

MOHUMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM W HMHIMBHIYalbHOW pabOTHl MPU PELIEHUU OMOJIOTHYECKOM
po0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHU I TPYIIIOBBIX (OPM B3aUMOJICUCTBUS IPHU PELICHUN YUEOHOU 3a/1a4u;

BbIOMpATh TEMATUKY M METOJAbl COBMECTHBIX AEHCTBUN € YYETOM OOLIMX MHTEPECOB M BO3MOXHOCTEH Ka)J0ro 4jieHa
KOJUIEKTHUBA;

MPUHUMATh LEIH COBMECTHOM AESTENbHOCTH, OPraHW30BbIBaTH U KOOPAUMHUPOBATH JIEUCTBHS MO €€ JOCTHIKEHHUIO:
COCTABJISITh IUIAH JEUCTBU, paclpefessiTb pOiad C y4ETOM MHEHUH YYaCTHUKOB, OOCYXZaTh pPE3yJbTaTbl COBMECTHOM
paboTHI;

OLICHMBATh KAayeCTBO CBOEro BKJIaJa M KaXKIOTO0 yYaCTHHKAa KOMaHAbl B OOUIMM pe3ynbTaT MO pa3pabOoTaHHBIM
KPUTEPUSIM;

MpeasiaraTh HOBbIE TPOEKTHI, OLEHUBATH UJIEU C TO3UIIMU HOBU3HBI, OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B PA3NIMYHBIX CHUTYalUsSX, MPOSIBISATH TBOPYECTBO M
BOOOpaXKeHHUE, OBITh HHUITHATHUBHBIM.

OByaieHHe YHMBEPCAJBHBIMH PeryIsiTABHBIMM ACCTBUSIMU

1) camoopranu3anmusi:

MCIIOJIb30BaTh OMOJOTMYECKHUE 3HAHUS JJIs BBIBICHUS POOJIEM U UX PEUICHUS B KU3HEHHBIX U YUEOHbBIX CUTYalUsIX;



BBIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM 11€JIEBbIE M CMBICJIOBBIE YCTAHOBKU B CBOMX JIEHCTBUSX U MOCTYIKAX IO
OTHOUIIEHHIO K )KUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSTEIILHO OCYIIECTBIIATh MMO3HABATEIBHYIO IEATEILHOCTh, BBISBIATH MPOOJEMBI, CTAaBUTh W (OPMYITHUPOBATH
cOoOCTBEHHBIE 3a/1a4u B 00pa30BaATENbHOMN NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOSTENIbHO COCTABJISTH IJIaH PEIIeHUs NpoOJieMbl C YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM
U IPEANIOYTECHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX PEANOYTCHHUI;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO MIMPOKOW HJPYIUIIUM B Pa3HbIX O00JIACTSIX 3HAHUW, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCThH, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LETISIM;

BJIaJICTh HABBIKAMU MTO3HABATEILHON pedIEeKCUU KaK OCO3HAHUS COBEPIIIAEMbIX JICHUCTBUIA U MBICIUTEIIBHBIX MTPOIIECCOB,
UX Pe3yJIbTaTOB U OCHOBAHUM, UCTIOJIb30BATh MPUEMBI pedIICKCUU ISl OLICHKH CUTYaIluHu, BHIOOpA BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATH PEILICHHUS 110 UX CHHKEHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPU aHAIIM3€ PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE Ce0sl U APYTUX:

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHAJIM3E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA ONINOKY;

pPa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBeKa.

IHNPEAMETHBIE PE3YJIBTATHI



[IpenMeTHBle pe3yabTaThl OCBOEHMSI COJEp)KaHUs YydeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YypOBHE
OpPUEHTHPOBAHBI HA oOecreueHue nNpoPuiIbHOro 00ydeHus: ooydaromuxcsi Ononorud. OHU BKITIOYAIOT: CHIEHU(PUIECKUE TS
OMOJIOTHH HayYHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUI IO OCBOCHHIO, HHTEPIPETAIIMU U IPE0OPa30BaHUIO 3HAHUA, BUIBI
JESTEIbHOCTU IO MOJyYEHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX, a TAKKE B PEalbHbBIX KU3HEHHBIX
cutyanusx. [IpeameTHsie pe3ysbTaThl IPEACTABICHBI 10 TO1aM U3YUYEHUS.

[IpenmMeTHBIE pe3yapTaThl OCBOECHUS yueOHOro npenmMera «buonorus» B 10 knacce n0mKHbI OTpaxaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUH B CUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MUpa, B MO3HAHWU 3aKOHOB MPHUPOJAbI U PEIICHHH MPOOJIEM palMOHAIBHOTO MPUPOIOIOJIB30BAHUS, O
BKJIJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIa/ICHUE CHUCTEMOW OMOJIOrMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarollue OMOJIOTMYECKUE TEPMHMHBI U
MOHATUSL (’KU3Hb, KJIETKA, OPraHu3M, METa00JIU3M, TOMEOCTa3, CAMOPETYJISLUs, CAMOBOCIIPOU3BEAECHUE, HACIIEICTBEHHOCTD,
U3MEHYHMBOCTb, POCT U pa3BUTHE), Onosiorndeckue teopuu (kinerounas teopus T. llIBanna, M. Illneiinena, P. Bupxosa,
XpPOMOCOMHAasi Teopusi HacieacTBeHHoctu 1. Moprana), yduenus (H. WM. BaBumoBa — o0 ueHTpax MHOroooOpasus Hu
MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUM), 3aKOHBI (€AUHOO0Opa3Hs MOTOMKOB NEPBOTO MOKOJICHHUS, PACILEIVICHHS], YUCTOTHI
raMer, HE3aBUCUMOIo HacienoBaHuss I'. Mennens, roMoJOrMY4ecKUX pPsAJOB B HACIEACTBEHHOM H3MeHunBoctu H. M.
BasunoBa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIaZICHUE OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHHUSA, HCIOJb3YEMbIX B OHMOJOTMYECKHUX HCCIEHOBAHUSAX MKUBBIX
00BEKTOB (OomMcCaHue, U3MEpPEHUEe, HaOJI0ICHUE, SKCIICPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKW: BUPYCOB, KIETOK IPOKAPUOT M DYKApPHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HUCJIEe OakTepuil, TpUOOB, pacTEHUI, KUBOTHBIX U YEJIOBEKAa, CTPOCHUSI OPraHOB U
CUCTEM OPTraHOB PACTEHM, )KUBOTHBIX, YEJIOBEKA, MPOLIECCOB KUZHEEATEIbHOCTH, MPOTEKAIOLIUX B OPraHM3Max pacTEeHUH,
KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKHX MPOIIECCOB: OOMEHa BEHIeCTB (MeTabOIM3M), MPEBPAILEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U TeTepOTPO(HOTr0 THUIOB NHUTAHUA, (POTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, Meil03a, raMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHSI, Pa3MHOXKEHUS, WHAMBHUIYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;



yYMEHHUE YCTAaHABIMBATH B3aMMOCBS3U MEX]Y OpPraHOMJAMHU KJIETKU U UX (PYHKIUSMHU, CTPOCHUEM KIIETOK pPa3HBIX
TKaHEeH M uX (PYHKIUSAMH, MKy OPTaHaAMH M CHCTEMaMHU OPTaHOB y PACTEHUH, )KHBOTHBIX M YEJIOBEKA M MX (DYHKIIHSIMH,
MEXy CHCTEMaMH OPTaHOB U WX (QYHKIHUSIMH, MEXKITY dTallaMyd 0OMEHa BEIIECTB, dTAllaMU KJIETOYHOTO ITUKJIA U KU3HCHHBIX
[IUKJIOB OPraHu3MOB, ATanaMu SMOPUOHAIBLHOTO Pa3BUTHS, T€HOTUIIOM U (EHOTHUNOM, (EHOTHIOM M (haKTOpaMu Cpeibl
OOHUTaHUS;

YMEHUE BBISBISATH OTJIMYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YUCJIE PACTEHUMN, ')KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJOTHYECKYI0 TEPMHHOJOTHIO W CHMBOJHUKY IS
JI0KA3aTelIbCTBA POJICTBA OPTAHU3MOB Pa3HBIX CUCTEMATHICCKUX TPYIIIT,

yMEHHUE pellaTh OWOJIOTMYECKHE 3a7aud, BBIABIATh TNPUYUHHO-CICJCTBEHHBIE CBS3M MEXKIY HCCIEIyEeMbIMU
OMOJIOTUYECKUMH TPOIIECCAMU U SIBICHUSIMU, J€JIaTh BHIBOJIBI M TPOTHO3bI HA OCHOBAHUH TMOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATh JAOOPATOPHBIE W MNPAKTUYECKUE padoOThl, COOMIOAAaTh NpaBWwiIa HpH paboTe ¢ YYEOHBIM H
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTATh THIOTE3BI, IPOBEPATHh UX IKCICPUMEHTAILHBIMU CPEICTBaMH, (HOPMYITUPYS IEIh HCCIICIOBAHMUS,
aHAJIM3UPOBATh MOJYUYCHHBIE PE3YyJIbTAThI U JIETIaTh BHIBOJIBI;

YMEHHE y4acTBOBATh B yUeOHO-HCCIICIOBATEIIBCKON paboTe Mo OMOJIOTHH, SKOJIOTHH U MEAUITUHE, TIPOBOAMMON Ha 0ase
IITKOJTHbHBIX HAYYHBIX OOIIECTB, U MMyOJIWYHO MPEACTABIIAThH MOJTYICHHBIC PE3YJIBTaThl HA YYEHUYECKUX KOH(DEPEHIINSIX;

YyMEHUE OIICHUBATh JTHUYECKHE AaCHEeKThl COBPEMEHHBIX WCCICIOBAaHUNA B 00JIaCTH OHOJIOTMM W MEIUITUHBI
(KJIOHMpOBaHWE, HWCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpPABICHHOE W3MEHEHHE TEeHOMa U CO3/JaHHe TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITH OCO3HAHHBIM BBIOOp Oyaymied npodecCHoHANbHONW JAESITEIbHOCTH B 00JIacTh OWMOJIOTHH,
MEUITNHBI, ONOTEXHOJIOTUH, BETEPUHAPUH, CETBLCKOTO X031 CTBA, MUIIEBON TPOMBIIINICHHOCTH, YIITYOJISITh TIO3HABATEIBHBIH
WHTEpPEC, HaIpaBJICHHBIA Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOMICH Tpodeccur W TPOAOIKECHHUE OHOJIOTHYECKOTO
o0pa3oBaHMsI B OPTaHU3AIUAX CPEIHETO MPOGECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTHBIC pE3yNbTaTHl OCBOCHUS yueOHOTO TpeamMeTa «buonorus» B 11 Kiacce nOMKHBI OTPAKATh:

c(hOpMHPOBAHHOCTH 3HAHUH O MECTE U POJIM OWOJIOTHH B CHCTEME €CTECTBCHHBIX HayK, B (DOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJILI M PEIICHUH SKOJOTHUECKHUX MPOOJIeM YeoBeUecTBa, a



TaKkK€ B PEIICHUWU BOMPOCOB PALMOHAIBHOTO MPHUPOAOINOIL30BaHUS, U B (HOPMUPOBAHUM IEHHOCTHOTO OTHOILIEHUS K
MIPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIIAJE POCCUNUCKHX U 3apyOeKHBIX YIEHBIX-OMOIOTOB B Pa3BUTHE OHOJIOTHH,

YMEHHE BIAJETh CHUCTEMOl OHMOJIOTMYECKMX 3HAHUM, KOTOpas BKIIOYACT OMNPEACIICHUS W TMOHUMaHUE CYIIHOCTH
OCHOBOIIOJIATAIOIMIUX OUOJIOTMYECKMX TEPMUHOB M TMOHATHHA (BUJA, 3KocHcTeMma, Ouocdepa), OHOJOTHYECKHE TEOpUHU
(aBomoniionHas teopusi Y. JlapBuHa, cuHTeTHYeckass Teopus sBojtonnu), yuyenus (A. H. CeeproBa — o myTax u
HarnpaBlieHusX 3Bosoniun, B.M. Bepnanackoro — o Guocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B.
Baiin6epra, 3apozasimeBoro cxoactsa K. M. bapa), npasuna (Muaumyma FO. JInbuxa, 5K0I0ruuecKoil mupaMuabl YJHEPTUH ),
runotesbl (runore3a «mupa PHK» V. I'unbeprta);

yMEHHUE BIAJETh OCHOBHBIMU METOJAMH HAy4YHOI'O TMO3HAHUS, UCIOJIb3yeMbIMU B OHOJOTUYECKHX HCCIEAOBAHUSX
KUBBIX OOBEKTOB M DKOCHCTEM (OMHCAHUE, U3MEPEHHE, HAOIIOJEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBJICHHS U OILICHKHU
AHTPOTOTCHHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIICNISITh CYIIECTBEHHBIE MPU3HAKU: BUAOB, OMOTEOIIEHO30B, PKOCUCTEM M OHOC(Ephl, CTAOUIU3UPYIOIIETO,
JBIDKYIIETO U Pa3phIBAIOIIET0 €CTECTBEHHOI0 0TOOpA, ajUIONAaTPUUECKOTO U CUMIATPUUECKOTO BUI000PA30BaHMs, BIUSHUS
JBYDKYIIUX CHJI DBOJIIOIIMM HA T€HO(OH] MOIMYJISIUHU, MPUCITOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOMTaHUs, YepeIOBaAHUS
HaIpaBJICHUI 3BOJIIOLUN, KPYTOBOPOTA BEIIECTB U MMOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aMMOCBSA3UM MEXKIy TNpolleCCaMU ABOJIONMUH, JBUXKYIIUMH CHUJIaMU aHTPOIOTEHE3a,
KOMIIOHEHTAMHU Pa3JIMUHbIX IKOCUCTEM U MPUCTOCOOJIECHUSIMHU K HUM OPTraHU3MOB;

YMEHUE BBISBISATH OTIWYUTEIbHBIC MPHU3HAKK >KUBBIX CHCTEM, IPUCIOCOOJICHHOCTh BHJIOB K cpele oOuTaHwus,
a0MOTUYECKNX U OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aHMMOCBSI3€M OpPraHM3MOB B COOOIIECTBAaX, aHTPOIOTCHHBIX
W3MEHEHMH B YKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHME WCIO0JIb30BaTh COOTBETCTBYIOIIME ApPTyMEHTHI, OWOJIOTMYECKYI0 TEPMHUHOJIOTHIO W CHUMBOJMKY IS
JTI0OKa3aTeIbCTBA POJICTBA OPraHU3MOB PAa3HBIX CHUCTEMATHYECKUX TPYIIN, B3aUMOCBS3UM OPTaHM3MOB M CpPeIbl OOUTaHUA,
€AMHCTBA YEJIIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHUS MHOTO0Opa3usi BUIOB M OKOCHCTEM KaK YCIIOBHUS
COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

YMEHHE pelIaTh OWOJIOTMYECKUE 3aJadyd, BBISBJISTH MPUUYUHHO-CICACTBEHHBIC CBSI3M MEXIY HCCIETyEeMbIMU
OMOJIOTHYECKUMU TTPOIIECCAMU U SIBJICHUSMH, JIeJIaTh BBIBOJIBI U TPOTHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;



YMEHHE BBINOJHATH JIA0OpaTOpHBIE M MpakTU4Yeckue padoThl, cOOMOAaTh NpaBUia MpU paboTe C Y4YEOHBIM U
71a00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh MX IKCHEPUMEHTATbHBIMU CpPEACTBAMU, (GOPMYIUPYS II€NIb MCCIIECIOBAHUS,
aHAJIM3UPOBATh MOIYUYECHHbIE PE3YJbTAThl U JE1ATh BHIBOJIBI,

YMEHHE y4acTBOBATh B yU€OHO-HUCCIIEI0BATENBCKON paboTe MO OMOJIOTHH, SKOJIOTMH U METUIIMHE, IPOBOIUMOMN Ha Oaze
IIKOJIBHBIX HAYYHBIX OOILECTB, U IIyOJINYHO IPEACTABIISITH [I0JIyYEHHbIE PE3YJIbTaThl HA YUEHUYECKUX KOH(PEPEHIINSAX;

YMEHHE OIICHHBATh THUMOTE3bl U TECOPUU O MPOMCXOKICHUHM >XKU3HU, YEJIOBEKa M YEIOBEYECKHX pac, O MpUUYHHAX,
MOCJIEJICTBUSIX U CIIOCO0aX MPENOTBPAILEHU I100albHBIX U3MEHEHHI B Onocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BbIOOp Oyaymied NpodecCHOHAIbHOW NEATENbHOCTH B O0sacTu OuoJoruw,
HKOJIOTUHU, IPUPOOIIOIB30BAHNS, MEIULIMHBI, OMOTEXHOJIOTUH, IICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO X0341CTBA, MUILEBOM
MPOMBINIJICHHOCTH, YIIIyOJIATh TO3HABATENbHBIM WHTEPEC, HAMpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccuu U NpoAOKEHUE OMOJIOrMYECKOro 0Opa30BaHUS B OPraHU3ALMAX CPEIHEro MPO(EeCCHOHATBHOTO M BBICHIETO
oOpa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne i/ P Konrpoasubie | Ipakruueckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 b 2
HONOTHA Kak Hdyka https://m.edsoo0.ru/7f41c292
bubmuoreka [JOK
2 XK 6
VBRI CHOTEMBL M I HiyHeHHo https://m.edsoo.ru/7f41c292
3 buonorus knetku 4 0.5
bu6mmoreka [IOK
4 X 16 2 1
VIMPHPCRS OPTasHSaiint kb https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
5 10 2
CTpoCHHE H pyHKLHH KICTKH https://m.edsoo.ru/7f41c292
006
5 MEH BELIECTB U MPEBPALICHUE SHEPTUH B 16 1 1
KJIETKE
H
7 acnez[CTBeHIfa;I uHpopMaLus U 18 05
peanu3anus e€ B KJIeTKe
8 JKHU3HEeHHBIN UK KIETKA 16 1 1
Crpoenuie U GyHKIUU OPraHU3MOB 18 1.5
10 Pa3MHOXEHME U pa3BUTHE OPraHU3MOB 16 1 1.5
11 ['eHeTHKa — HayKa O HaCJIEICTBEHHOCTH U 4 ) 05
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 20 2
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 7 1



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

14 I'eHeTuka yenoBeka 6 0.5
15 Cenek1usi OpraHu3MOB 6 1 1
16 BrorexHoI0THS 1 CUHTETHYECKAs OMOJIOT U 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11 13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie | IIpakTuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
3apokJIeHUE U pa3BUTHE
1 SBOJIIOLIMOHHBIX MPEACTABICHUHN B 4
OHoIOTHH
MuKpO3BOIIOLUS U €€
2 P 14 2
pe3yabTaTh
3 Maxkpo3Botorus u eé 6
pe3yabTaThl
[IpoucxoxaeHue u pa3BuTUe
4 15 1.5
KU3HU Ha 3emJie
[IpoucxoxaeHue yenoBeka —
5 P 10 1
AHTPOIIOTCHE3
DKOJIOTHS — HayKa O
6 B3aMMOOTHOIIIEHUAX OPTraHU3MOB 3 05
Y HaJOPTaHU3MEHHBIX CUCTEM C '
OKpY>Karollen cpeon
Opranusmsl 1 cpesia OOUTaHUS 1.5
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
9 DKOJIOTHUS COOOIIECTB. 12 05
DKOJIOTHIECKHE CHCTEMBI '
10 buocdepa — rinobanbHas 6

OKOCHCTEMA




11

YenoBek 1 OKpyKarolas cpena

12

PesepBHoe Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acos
Jar
Konr | IIpak a
Ne poabL | THYec
Tema ypoka u3y4 | JJieKTpoHHbIe Hu(poBbIe 00pa3oBaTeIbHbIE PECYPCHI
n/n Bcero | Hble KHe
eHH
pado padort .
ThI bl
BI/IOJIOFI/I?I KaK KOMIIJICKCHas
1 HAVKA 1 KAK YACTE 1 1 bubnuoreka [{OK https://m.edsoo.ru/863e6122
YK https://m.eds00.ru/863e632a
COBPEMEHHOTO O0IIECTBa
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-
5 CoBpeMeHHas CUCTeMAaTHKaA. 1 ucheniia-246743/poniatie-vida-printcipy-sistematiki-246744/re-
buonornueckue HayKkH. 32dcb240-dd92-4865-bee7-96de4ee12880
JKuBbIEe CHCTEMBI U UX
3 . 1 bubmuoreka I{OK https://m.edsoo.ru/863e6564
CBOICTBaA
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-
VDOBHEBAS ODIAHI3ALIS 16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-
4 p P H 1 organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-
KHBBIX CHCTEM 551cfb5dbSab
MeTtoapl Hay4HOTO
5 g e 1 bu6mmoteka I1OK https://m.edso00.ru/863e6122
IMO3HAHUS.
HcTtopust OTKpBITHS U . ) . .. .
https://uchi.ru/otvety/questions/rasskazhite-istoriyu-otkritiya-kletki
6 M3YYEHUS KIICTKH. 1
Kierounas Teopus
7 buonornueckue HayKH. 2 https://uchi.ru/otvety/questions/rasskazhite-istoriyu-otkritiya-kletki



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/poniatie-vida-printcipy-sistematiki-246744/re-32dcb240-dd92-4865-bee7-96de4ee12880
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/poniatie-vida-printcipy-sistematiki-246744/re-32dcb240-dd92-4865-bee7-96de4ee12880
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/poniatie-vida-printcipy-sistematiki-246744/re-32dcb240-dd92-4865-bee7-96de4ee12880
https://m.edsoo.ru/863e6564
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://m.edsoo.ru/863e6122
https://uchi.ru/otvety/questions/rasskazhite-istoriyu-otkritiya-kletki
https://uchi.ru/otvety/questions/rasskazhite-istoriyu-otkritiya-kletki

MeTo/1bl MOJIEKYISPHON U
KJIETOYHOM OMOJIOTHH.
[IpakTuueckas pabora

https://maximumtest.ru/uchebnik/10-klass/biologiya/chastnye-

8 0.5 metody-biologii
«3yueHnue meToa0B
KJIETOYHON OMOJIOrUNA
(xpomarorpadusi)

MeTo/1bl MOJIEKYISPHON U
KJIETOYHOH OMOJIOTUH.
[IpakTuueckas padbota https://maximumtest.ru/uchebnik/10-klass/biologiya/chastnye-

9 «3yueHne MeTo10B metody-biologii
KJIETOYHOU OMOJIOruu
(uenTpudyruposanwue,

[I1IP)»
Jlaboparopuas pabora https://nsportal.ru/shkola/biologiya/library/2020/11/22/1aboratornay

10 "PaccmoTtpenue u cpaBHEHUE a-rabota-no-1-izuchenie-kletok-rasteniy-i-zhivotnyh
KJIETOK pa3HbIX HapcTB"

https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-
11 x . zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-
MMIHCCKIH COCTaB IICTRH Kletke-16040/re-b9edc440-d8fd-4481-8740-7e3ccceb885d
https://resh.edu.ru/subject/lesson/5397/start/283870/

12 BuoreHHsie di1eEMEHTEI

M https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-
WHEpalbHbIE BEILIECTBA ; . ; - -

13 5 zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-
ICICTRH, HX bronoraiecKat kletke-16040/re-b9edc440-d8fd-4481-8740-7e3ccceb885d
pOJIb

14 JlaGopatopHnas pabora https://nsportal.ru/shkola/biologiya/library/2020/11/22/laboratornay

"TTma3MoIn3 1 Oer1a3MOoIn3

a-rabota-plazmoliz-i-deplazmoliz-v-kletkah-kozhitsy



https://maximumtest.ru/uchebnik/10-klass/biologiya/chastnye-metody-biologii
https://maximumtest.ru/uchebnik/10-klass/biologiya/chastnye-metody-biologii
https://maximumtest.ru/uchebnik/10-klass/biologiya/chastnye-metody-biologii
https://maximumtest.ru/uchebnik/10-klass/biologiya/chastnye-metody-biologii
https://nsportal.ru/shkola/biologiya/library/2020/11/22/laboratornaya-rabota-no-1-izuchenie-kletok-rasteniy-i-zhivotnyh
https://nsportal.ru/shkola/biologiya/library/2020/11/22/laboratornaya-rabota-no-1-izuchenie-kletok-rasteniy-i-zhivotnyh
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-b9edc440-d8fd-4481-8740-7e3ccceb885d
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-b9edc440-d8fd-4481-8740-7e3ccceb885d
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-b9edc440-d8fd-4481-8740-7e3ccceb885d
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-b9edc440-d8fd-4481-8740-7e3ccceb885d
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-b9edc440-d8fd-4481-8740-7e3ccceb885d
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-b9edc440-d8fd-4481-8740-7e3ccceb885d
https://nsportal.ru/shkola/biologiya/library/2020/11/22/laboratornaya-rabota-plazmoliz-i-deplazmoliz-v-kletkah-kozhitsy
https://nsportal.ru/shkola/biologiya/library/2020/11/22/laboratornaya-rabota-plazmoliz-i-deplazmoliz-v-kletkah-kozhitsy

B KJIETKaX KOXKHIIbI JTyKa"

Pemenne 3anay Ha
M3MEHEHNE KOHLICHTpalui

https://nsportal.ru/shkola/biologiya/library/2020/11/22/laboratornay

15 a-rabota-plazmoliz-i-deplazmoliz-v-kletkah-kozhitsy
BEILIECTBA, OCMOC U
g dy3uto
Bona-yHusepcanbHblIi

16 pacTtBopuTeib. Posib Bozbl B bubmmoteka LIOK https://m.edsoo.ru/863e674e
JKHUBBIX CUCTEMAX.
Opranuyeckue BelecTBa
KIJICTKA — OCIIKH. bubnmoreka [{OK https://m.edsoo.ru/863e6b72

17 JlaboparopHast pabota 05 https://foxford.ru/wiki/himiya/peptidy-i-
«OO0HapyxeHue OEJIKOB C ' belki?utm_referrer=https%3A%2F%2Fwww.google.com%2F
IIOMOIIIBKO KAYECCTBCHHBIX
peaKuii»
CrpoeHue u ypoBHU

18 OpraHu3anuu OeIKOBBIX bubnnorexa LHOK https://m.edsoo.ru/863e6b72
MOJIEKYJT
CBoMCTBA, KIACCH{UKAIHA K https://foxford.ru/wiki/himiya/peptidy-i-

19 ’ belki?utm_referrer=https%3A%2F%2Fwww.google.com%2F
¢GbyHKIMN OEIKOB

20 Oprannueckue BeIiecTBa https://studarium.ru/article/192
KJICTKH — YIJICBOABI
Po €BOJI0 3

21 /1> YITICBONOB B KH3HH bu6mmoteka I1OK https://m.eds00.ru/863e6870
JKHUBBIX CUCTEM
O

22 PrafuiecKye Betiectna bu6nuoteka LIOK https://m.edso00.ru/863e6870
KIJIETKUA — JIUTTHIBI
H .

23 YIICHHOBBIC KHCIOTH 0.5 bu6muoteka L{OK https://m.edsoo.ru/863e6d5¢

JIHK u PHK.



https://nsportal.ru/shkola/biologiya/library/2020/11/22/laboratornaya-rabota-plazmoliz-i-deplazmoliz-v-kletkah-kozhitsy
https://nsportal.ru/shkola/biologiya/library/2020/11/22/laboratornaya-rabota-plazmoliz-i-deplazmoliz-v-kletkah-kozhitsy
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://foxford.ru/wiki/himiya/peptidy-i-belki?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://foxford.ru/wiki/himiya/peptidy-i-belki?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://m.edsoo.ru/863e6b72
https://foxford.ru/wiki/himiya/peptidy-i-belki?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://foxford.ru/wiki/himiya/peptidy-i-belki?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://studarium.ru/article/192
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

24

Jlaboparopnas pabota
«Uccnenosanue
HYKJICMHOBBIX KHCJIOT,
BBIJICIIEHHBIX U3 KIIETOK
Pa3IMYHBIX OPTraHU3MOBY

bu6nmoteka IIOK https://m.edsoo.ru/863e6d5¢

25

Pemrenue 3agaq Ha
MOJICKYJIIPHYIO OHOJIOTHIO.

26

Pemenne 3anay Ha
MOJIEKYJISIPHYIO OHMOJIOTHIO.

27

Crpoenne u pynkuun ATO.
HApyrue
HyKJIeo3uaTprudochaTel
(HT®D)

https://studarium.ru/article/123

28

CexBenupoBanue JIHK.
MeToapl TECHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

https://studarium.ru/knowledqe/24

29

Meroas! CTpYKTYpHOI
OuoI0ruu

https://studarium.ru/knowledge/24

30

Tumel KIeToK.
[Ipokapuornueckas Kierka

bubnuoreka [{OK https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716¢

31

CrpoeHne 3ykapuoTHYECKOU
kieTku. [IpakTnueckas
pabota «/3yueHue cBOMCTB
KJICTOYHOM MeMOpaHbI»

0.5

https://resh.edu.ru/subject/lesson/5383/start/153371/

32

[ToBepxHOCTHBIN anmapar
KJIETKU

https://resh.edu.ru/subject/lesson/5383/start/153371/

33

OnnomemMOpaHHbBIC

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616/



https://m.edsoo.ru/863e6d5c
https://studarium.ru/article/123
https://studarium.ru/knowledge/24
https://studarium.ru/knowledge/24
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/

OopraHonabl KJICTKH.

[IpakTuyeckas pabora
«3yueHue NBUKEHUS

https://resh.edu.ru/subject/lesson/3847/start/8616/

34
IIUTOIJIa3MBbI B
paCTI/ITeJIBHBIX KIICTKaXxX»
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-
HememOpanHbIe opraHou bl
35 nemembrannye-organelly
KJICTKHU
https://uchi.ru/otvety/questions/stroenie-i-funktsii-yadra
36 Crtpoenue u GyHKIMHU Aapa
37 XpOMOCOMBI, XPOMaTHH, https://uchi.ru/otvety/questions/stroenie-i-funktsii-yadra
XpOMaTI/I)]bI.
CpaBHuTENBbHAS https://uchi.ru/otvety/questions/sravnite-stroenie-kletki-zhivotnih-i-
38 XapaKTePUCTHKA KIETOK 0.5 kletki-rasteniy-viyavite-razlichiya
JYKapHOT.
https://resh.edu.ru/subject/lesson/3847/start/8616/
JlaboparopHnast pabota . . . ) .
https://uchi.ru/otvety/questions/sravnite-stroenie-kletki-zhivotnih-i-
39 «M3yueHune cTpoeHus KIETOK : o L
kletki-rasteniy-viyavite-razlichiya
Pa3IUYHBIX OPraHU3MOBY
baktepuanbHbie 601€3HU. . . . . L o
https://uchi.ru/otvety/questions/sravnite-stroenie-kletki-zhivotnih-i-
AHTUOMOTHKM. - . . .
40 kletki-rasteniy-viyavite-razlichiya
PesucrentHOCTH-TIpOOITIEMA
COBPEMEHHOCTH
AccuMungnusa u
bubmmoteka [{OK https://m.edsoo.ru/863e766¢
IUCCUMMUIIALINS — JIBE -
41 https://resh.edu.ru/subject/lesson/3917/start/46777/

CTOPOHBI META0OIU3MA.
Turmsl oOMeHa BeIeCTB.



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://uchi.ru/otvety/questions/stroenie-i-funktsii-yadra
https://uchi.ru/otvety/questions/stroenie-i-funktsii-yadra
https://uchi.ru/otvety/questions/sravnite-stroenie-kletki-zhivotnih-i-kletki-rasteniy-viyavite-razlichiya
https://uchi.ru/otvety/questions/sravnite-stroenie-kletki-zhivotnih-i-kletki-rasteniy-viyavite-razlichiya
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://uchi.ru/otvety/questions/sravnite-stroenie-kletki-zhivotnih-i-kletki-rasteniy-viyavite-razlichiya
https://uchi.ru/otvety/questions/sravnite-stroenie-kletki-zhivotnih-i-kletki-rasteniy-viyavite-razlichiya
https://uchi.ru/otvety/questions/sravnite-stroenie-kletki-zhivotnih-i-kletki-rasteniy-viyavite-razlichiya
https://uchi.ru/otvety/questions/sravnite-stroenie-kletki-zhivotnih-i-kletki-rasteniy-viyavite-razlichiya
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/lesson/3917/start/46777/

Jlaboparopnas pabota
«M3yueHne KaTauTUYeCKOU

https://infourok.ru/laboratornaya-rabota-kataliticheskaya-aktivnost-

42 aKTUBHOCTH (pepMeHTOB (Ha fermentov-v-zhivih-kletkah-3194578.html
MIpUMEpE aMIIIa3bl WITN
KaTaJsasbl)»
[TonyaBTOHOMHBIE https://uchi.ru/otvety/questions/v-chem-shodstvo-hloroplastov-i-
43 OpraHOM/Ibl KJICTKH: mitohondriy
MHUTOXOHJIPHH, TUIACTHIBI.
Jlaboparopuas pabora ) ) )
https://uchi.ru/otvety/questions/v-chem-shodstvo-hloroplastov-i-
«HMccrenoBanue mia3mMosn3a . .
44 0.5 mitohondriy
U JeTIa3MOJIH3a B
PaCTUTENBHBIX KIETKAX)
DepMEHTATUBHBIN XapaKTep . .
. https://uchi.ru/otvety/questions/160269
45 peaKIuil KJICTOYHOTO
MeTaboM3Ma.
Jlaboparopuas pabora
«3yueHue
46 (bepMeHTaTUBHOTO 05 https://uchi.ru/otvety/questions/160269
pacuieruieHHs IepPOKCHIa '
BOJIOPOJA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»
JIP " n3ydeHune akTUBHOCTH . .
i https://uchi.ru/otvety/questions/160269
47 (bepMeHTOB.
TepmonabunbHOCTR"
48 benku-akTuBaTOpHI U OENKHU- https://uchi.ru/otvety/questions/160269
MHTHOUTOPBI
49 ABTOTpOGHBIH TUII OOMEHa https://uchi.ru/otvety/questions/160269

BEILECTB



https://infourok.ru/laboratornaya-rabota-kataliticheskaya-aktivnost-fermentov-v-zhivih-kletkah-3194578.html
https://infourok.ru/laboratornaya-rabota-kataliticheskaya-aktivnost-fermentov-v-zhivih-kletkah-3194578.html
https://uchi.ru/otvety/questions/v-chem-shodstvo-hloroplastov-i-mitohondriy
https://uchi.ru/otvety/questions/v-chem-shodstvo-hloroplastov-i-mitohondriy
https://uchi.ru/otvety/questions/v-chem-shodstvo-hloroplastov-i-mitohondriy
https://uchi.ru/otvety/questions/v-chem-shodstvo-hloroplastov-i-mitohondriy
https://uchi.ru/otvety/questions/160269
https://uchi.ru/otvety/questions/160269
https://uchi.ru/otvety/questions/160269
https://uchi.ru/otvety/questions/160269
https://uchi.ru/otvety/questions/160269

50

dorocunres

bubnuorexa I{OK https://m.edsoo.ru/863e7¢98

o1

CaeroBas (aza

bubnuorexa I{OK https://m.edsoo.ru/863e7¢98

52

TemuoBas (aza

bu6nmoteka IIOK https://m.edso00.ru/863e7c98

53

YcnoBus nporekaHus,
peryiaupoBaHue
MHTEHCUBHOCTH (DOTOCUHTE3A

https://studarium.ru/article/124

54

3HaueHue GOTOCUHTE3A IS
JKUBBIX OpraHu3MoOB,
IIJIAHETHI U 4YCJIOBCKA

https://studarium.ru/article/124

55

Pemrenue 3agad Ha
¢dorocunTe3

https://studarium.ru/article/124

56

XemocuHTes. JJaboparopHas
pabota «CpaBHeHUe
poreccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

https://resh.edu.ru/subject/lesson/3917/start/46777/

S7

JIaGoparopHas paboTa
"N3yueHue BIUAHUS IJTUHBI
BOJTHBI 1 HHTCHCUBHOCTH
OCBEIICHHS Ha
WHTEHCUBHOCTH
¢dboTtocunTesza"

https://studarium.ru/article/124

58

AHa’poOHbBIE OPraHU3MBbI.
Bunel 6poxenus.
JlabopaTopHas pabota
«CpaBHEHHE ITPOLIECCOB
OpOKEHHSI U JIBIXaHUS»

bubnuoteka [{OK https://m.edsoo.ru/863e7aae

59

AdpoOHbBIE OPTaHU3MBI.
DTanbl SHEPreTHYECKOro

bubnuoteka [{OK https://m.edsoo.ru/863e7aae



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://studarium.ru/article/124
https://studarium.ru/article/124
https://studarium.ru/article/124
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://studarium.ru/article/124
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

obMeHa

DHeprust MeMOPaHHOTO
rpajiieHTa MPOTOHOB.

60 buo6 OK https://m.edso0.ru/863e7aae
Cunre3z AT®: pabora nomotexa I :
npoToHHON AT®-cuHTa3bI
Peax a oro
61 HHH MATPHIHOT Bbu6nuoteka LIOK https://m.edso00.ru/863e796e
CHHTE3a
Pemenne
62 HHICHHE 3aAa Ha bubnuoreka I{OK https://m.edsoo.ru/863e796e
ouocHuHTEe3 OesKa
P
63 CLHICHHE Sajlat Ha bubnuoreka I{OK https://m.edsoo.ru/863e796e
ouocuHTe3 OeIKa
64 KonTponbnas padota no
0o0OMeHY BEIIECTB
65 Tpanckpunuusa — https://resh.edu.ru/subject/lesson/5352/start/295780/
MarpuuHblid cuHTe3 PHK
. https://resh.edu.ru/subject/lesson/5352/start/295780/
66 Tpaucsiiust u e€ 3Tarbl
KoaupoBanne aMUHOKHCIIOT.
AHP https://resh.edu.ru/subject/lesson/5352/start/295780/
67 Posne pubocom B 6GuocuHTE3E
Ocika
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%
68 Opranuzanys reaoma y BE%D0%BC_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%
[IPOKAPHUOT U DYKAPHUOT D0%B5%D0%BA%D0%B0
Pemenue 3agad Ha
69
OrocHHTE3 OEJIKOB
20 Pemenue 3agad Ha

ouocuHTe3 OEIIKOB



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D0%BC_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D0%BC_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D0%BC_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0

MOHCKyanHBIe MEXaHHU3MBbI

https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%
BF%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F %D

& YKCHPECCHI TCHOB ¥ 0%B3%D0%B5%D0%BD%D0%BE%D0%B2
9YKapHOT
Bupycel — BHEKIIETOUHBIE
(hOpMBI KU3HH B OOJIUTaTHBIE
72 napasuthl. [IpakTuyeckas 0.5 bubnuoreka [{OK https://m.edsoo.ru/863e7540
pabota «CoznaHue MoJeNn
BUpYyCa»
73 Mexattism BHEApCHHS bubnuoreka [{OK https://m.edsoo.ru/863e7540
BUpYyCa
BupycHsie 3a601eBaHus
74 YyeJIOBEKa, J)KUBOTHEIX, bubmnorexa 1OK https://m.edso00.ru/863e7540
pacTeHui
75 Hanorexnosornu B https://studarium.ru/working/2/8/55
OHMOJIOTHH U MEIUIIHE
76 CoBpeMeHHbIE TOCTHKEHUS
HaYKH
177 JKU3HEeHHEBIN UK KIETKH
78 Matpuunsiii cunte3 JJHK
79 XpoMoCcOMBI. XpOMAaTHH.
XpoMaTusl
JIaGoparopHas paboTa
80 «M3yuenne XxpoMocoM Ha 0.5
TOTOBBIX MUKpPOIIpemapaTax»
81 Jlenenne KIeTKH — MHUTO3 bubnuoteka [{OK https://m.edsoo.ru/863e7dc4
82 bt rerok. Kapuokiies i 0.5 but6mmoreka [{OK https://m.edsoo.ru/863e7dc4

nutokunes. JlaboparopHas



https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F_%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F_%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F_%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://studarium.ru/working/2/8/55
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

pabora «Habmonenue
MHTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa (Ha TOTOBBIX
MHKpOIIpenapaTax )»

Peryisanus :KM3HEHHOTO

83 bu6numoteka IIOK https://m.edsoo.ru/863e7dc4
IIUKJIA KJIETOK
https://resh.edu.ru/subject/lesson/3927/start/105895/
84 Pemenue 3amay Ha MUTO3
https://resh.edu.ru/subject/lesson/3927/start/105895/
85 Pemenne 3a1ad Ha MUTO3
. https://resh.edu.ru/subject/lesson/3927/start/105895/
86 Muto3 y pacTeHuid
https://resh.edu.ru/subject/lesson/3927/start/105895/
87 Opranusm Kak €IMHOE 11eJ10€
TkaHu pacTeHuUn.
88 JlaboparopHas pa(jora 05
«M3yueHune TKkaHen
pacTeHuin»
89 Txauu XKUBOTHBIX U
JeJI0BEKa.
JIaGoparopHas paboTa
90 «M3yuenue TkaHeu 0.5
JKUBOTHBIX)
Oprasbl. CucTeMbl OpraHoOB.
01 JIaGoparopHas paboTa 05
«3yueHne opraHos
IBETKOBOT'O PAaCTECHUS
92 Omnopa Tena opraHu3mMoB



https://m.edsoo.ru/863e7dc4
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/

93

JIBr>KeHHE OpPraHu3MOB

94 Ilutanue opraHu3MoB
[IuTanune MO3BOHOYHBIX

95 YKUBOTHBIX.
[TumeBapuTenbHas cucTeMa
YeloBeKa

96 JIpIxaHue opraHu3MoB

97 JIpIxaHue MO3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA

98 TpancnopT BenecTB y
OpPTraHU3MOB
KpoBeHnocHas cucrema

99 IMO3BOHOYHBIX KUBOTHBIX U
YelioBeKa

100 Brigenenue y opranu3moB

101 3amuTa y OpraHu3MoB

102 NmmynHas cuctema
YelloBeKa

103 PaznpaxxuMocTh 1 perynsuus
y OpraHu3MOB
I'ymopanbpHas peryssius u

104 SHIOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKa

105 @OopMBI pa3MHOKEHUS bu6muoteka L{OK https://m.edsoo.ru/863e81b6
OpraHu3MOB https://m.edso0.ru/863e831e

106 [TonoBoe pa3MHOXkEHUE

107 Metios



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

108

Melio3 y pacteHuit

109

Pemenue 3aay Ha Melio3

110

Pemrenue 3agau Ha mMeiios

111

I'amerorenes. O0pazoBaHue

" Pa3BUTHC MTOJIOBBIX KJICTOK.

JlabopaTopHas pabota
«M3ydenue ctpoeHHs
MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOITpenaparax»

0.5

bu6nmmoteka IIOK https://m.edsoo.ru/863e81h6

112

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTHEC
OpraHnu3mMoOB — OHTOI'CHC3

bubnuoreka [{OK https://m.edsoo.ru/863e8436

113

3akJazKa OpraHoOB U TKaHEH
M3 3apOJAbIIICBBIX JIUCTKOB

https://resh.edu.ru/subject/lesson/5630/start/132920/

114

PocT u pa3zButue )XMBOTHBIX.
JlaboparopHast pabota
«BpIsIBIEHNE IPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
[MO3BOHOYHBIX KUBOTHBIX»

0.5

https://resh.edu.ru/subject/lesson/5630/start/132920/

115

PasMHOkeHue u pa3Butue
pactenuii. JlaboparopHas
pabora «CTpoeHHEe OPraHoOB
Pa3MHO>KEHHUS BBICILIUX
pacTeHui)

0.5

116

Ucrtopus ctanoBIEHUS 1
pPa3BUTHS TEHETUKU KaK
HayKu

bubnuotexa [{OK https://m.edsoo.ru/863e86f2

117

OCHOBHBIE TIOHATHUA 1
CUMBOJIbI TEHETUKH.

0.5



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://m.edsoo.ru/863e86f2

JIaboparopHast pabota
«/Ipo3oduna kak 00BEKT
TeHETUYECKUX
HUCCIIEIOBAHUI)

118

3aKOHOMEPHOCTH
HacJleZI0BaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpEeLIMBaHHUE.
IIpakTryeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO
CKpeUIMBaHus y Apo30duibr"

0.5

bu6nmmoteka IIOK https://m.edso00.ru/863e8878

119

Llutonoruueckre OCHOBBI
MOHOTHOPHUIHOTO
CKpeUIMBaHUS

https://resh.edu.ru/subject/lesson/5386/start/301065/

120

AHanusupyroliiee
ckpeuuBanue. HemonHoe
JIOMUHUPOBaHUE

https://resh.edu.ru/subject/lesson/5386/start/301065/

121

Pemenue 3amau Ha
MOHOTHOpHUAHOE
CKpELIMBaHNE

https://resh.edu.ru/subject/lesson/5386/start/301065/

122

Pemenue 3amau Ha
MOHOTHOpUIHOE
CKpELIMBaHHE

123

AHanuzupyroiiee
cKpemnBanue. Pemenue
3aja4

124

SIBjIeHHWE HEMOJITHOTO



https://m.edsoo.ru/863e8878
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

JOMUHHUpOBaHus. Pemenue
3ajaq

JluruOpuiHoe CKperBaHme.
[IpakTuyeckas pabora

bub6nmoteka IIOK https://m.edsoo.ru/863e89a4

125 «M3ydenue pe3yabTaToB 0.5 https://resh.edu.ru/subject/lesson/4725/start/107947/
JTUTHOPUTHOTO CKPEIUBAHUS
y Ap030(UITBI»
[TUTONOrIYECKHE OCHOBHI Bbu6nuoteka LIOK https://m.edso00.ru/863e8c60

126 POIII https://resh.edu.ru/subject/lesson/4725/start/107947/
JTUTHOPHUTHOTO CKPEITUBAHUS

1p7 | Pemenmue azama Bu6maotexa L[OK https://m.eds00.ru/863e8¢60
JTUTHOPHUTHOE CKPEIIMBAHKE

128 CuensieHHOE HacleJ0BaHUE POIII https://resh.edu.ru/subject/lesson/4755/start/118828/
MIPU3HAKOB

129 [TonHoe cuemienue. 3aKoH POIII https://resh.edu.ru/subject/lesson/4755/start/118828/
Moprana. Pemenue 3amad.

130 Henonnoe cuemienue. POIII https://resh.edu.ru/subject/lesson/4755/start/118828/
Pemenue 3agau

131 Permene samas PBUI https://resh.edu.ru/subject/lesson/4755/start/118828/

132 XpOoMOCOMHas TEOpHst
HAaCIEeACTBEHHOCTH

133 ['eneruka mona bubmuoreka I{OK https://m.edsoo.ru/863e8c60

134 Pemenue 3agau but6mmoreka [{OK https://m.edsoo.ru/863e8c60

135 Pemenue 3amau bu6nunoteka LIOK https://m.edso0o.ru/863e8c60

136 I'enoTnn Kak 1meocTHas
cucremMa

137 ['eneTn4eckuit KOHTPOIH



https://m.edsoo.ru/863e89a4
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

pa3BUTHUS PaCTCHUM,
JKUBOTHBIX U 4EJIOBEKA

138 I'eneTnyeckue KapThl
Pemrenue 3agaq Ha
139 COCTaBJICHHE TeHETHUCCKUX
KapT
Pemrenue 3agaq Ha
140 COCTaBJICHHE TCHECTUUCCKUX
KapT
141 [IceBnoayrocomHoe POUI https://resh.edu.ru/subject/lesson/4755/start/118828/
HacJIeJOBaHUE.
Pemienue 3anau Ha
142 TICEBI0AYTOCOMHOE
HaCJICJOBaHUE
143 N3MeHUYHBOCTD MPU3HAKOB.
Bunn n3sMeHUNBOCTH
144 ['pynnel kpoBu
145 Peurenue 3amau Ha rpynmsl
KpOBH U pe3yc-hakTop
146 Pemenue 3amau
bubmuoreka [{OK https://m.edsoo.ru/863e8efe
147 Monnguiauuonas POII https://resh.edu.ru/subject/lesson/5387/start/17435/
HW3MEHUYUBOCTh
148 BapuauvoHHsIl psag U bu6muoreka L{OK https://m.edsoo.ru/863e8efe
BapHalMOHHas KpUBasl. https://resh.edu.ru/subject/lesson/5387/start/17435/
JlabGopaTopHas pabota bu6nuoteka LIOK https://m.edsoo.ru/863e8efe
149 «HccnenoBanue POIII https://resh.edu.ru/subject/lesson/5387/start/17435/

3aKOHOMEPHOCTEN



https://resh.edu.ru/subject/lesson/4755/start/118828/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/start/17435/

MOIU(PHUKAITIOHHOM
n3menuuBoctu. [locrpoenue
BapHUAIIIOHHOTO PAJia U
BapHallMOHHOW KPUBOM»

150

I'enoTunuueckas
H3MEHYNBOCTb.
KomMOunatusHas
H3MEHYHNBOCTD

151

CooTHOCUTETbHAS
U3MEHYUBOCTb.

152

MyranuonHnas
M3MEHYHUBOCTbD.
[IpakTuueckas padbora
«Mytauuu y npo3oduisl (Ha
TOTOBBIX
MUKpOTpernaparax)»

0.5

bubmmoteka 1IOK https://m.edsoo.ru/863e8efe

153

Myrtarensl. Myrarenes.
Hamnpasnennbie myranuu

bubnuoreka [{OK https://m.edsoo.ru/863e8efe

154

Buapl mytanuii: reHHbIE,
T€HOMHBIE, XPOMOCOMHBIE.

155

3aKOHOMEPHOCTH
MYTaI[MOHHOTO TpoIiecca.
DONUreHeTruka u
AMHUTEHOMHUKA

156

I'eneTnka yenoBeka.
[IpakTuueckas pabota
«CocTaBlieHUE U aHAIA3
POIOCIOBHOMN

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3653/start/47180/



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

157

MeToabI T€eHETUKU YEJIOBEKA

bubmuoreka I{OK https://m.edsoo.ru/863e8d78

158

MeTtoapl METUITMHCKON
T€HETUKU

PDIII https://resh.edu.ru/subject/lesson/3653/start/47180/

159

3HaueHue MEIUIIMHCKON
TCHETUKH B MPEJOTBPAIICHUN
H JIEUEHUH T€HETUIECKUX
3a00JIeBaHUI YeI0OBEKa

PDOII https://resh.edu.ru/subject/lesson/3653/start/47180/

160

OCHOBHBIC TIOHSTHS
cenekuuu. JlabopatopHas
pabota «/3ydeHre copToB
KYJIbTYPHBIX PAaCTEHUU U
IOPOJI TOMAIITHUX
KHUBOTHBIX»

0.5

bubnnoreka IHOK https://m.edso0o.ru/863e¢9214

161

MeTo/ibl CENEKIIMOHHOMN
pabotsl. JlabopaTopHas
pabota «/3ydeHre METOI0B
CEJIEKIIUU PACTECHUIN»

0.5

bubmnoreka IHOK https://m.edso0o.ru/863e9214

162

JocTrxeHus ceeKuu
pacTeHUH U KUBOTHBIX.
[IpakTuueckas padbora

«IIpuBUBKa pacTeHHI»

PDOII https://resh.edu.ru/subject/lesson/3861/start/295751/

163

CoxpaHeHue, u3y4eHue u
UCTIONIb30BAaHNUE
TCHETHYECKUX PECYPCOB

PDOII https://resh.edu.ru/subject/lesson/3861/start/295751/

164

buotexHonorusa Kak Hayka u
oTpacib MPOU3BOCTBA.
[IpakTuueckas pabora
«M3ydenne 00bEKTOB

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e9336
PO https://resh.edu.ru/subject/lesson/3861/start/295751/



https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://m.edsoo.ru/863e9336
https://resh.edu.ru/subject/lesson/3861/start/295751/

OHUOTEXHOJIOTHID)

165 OcHoBHbIE HanvpaBJIeHH;I 1
CHUHTETHYECKON OMOIOrHH

166 XpoMOCOMHasI U TeHHAas 1
WH)KEHEpUs

167 MemunuHckue 1
OMOTEXHOJIOTHHA
PesepBHbIii ypOK.

168-

170 [ToBTOpeHue, 06001mEeHNE, 1
cUCTEMAaTH3alUs 3HAHUN

BHIEE KOJIMYECTBO UACOB
OBIL 01 CTBO €O 170 13.5

[10 [TPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

Jlara
Kontpo | IlIpaktuuec DJIeKTpOHHbIe NN (ppoBbIE
Nenn/m | Tema ypoka H3Y4YeHU
Bcero JbHBIE KHe a o0pa3oBaTejibHbIE PeCypPChI
padoTel | padoThI
3ap0>lcne1me H pasBUTHUEC IBOJHINOHHBIX HpeIlCTaBJleHI/Iﬁ B 6I/IOJ'IOI‘I/II/I
1 3apoxaeHUE IBOJIIOIUOHHBIX UICH. 1 bubnmnoreka HOK
Cucrema Jlnnnes https://m.edso0.ru/863ea20e
2 Jlamapk — nepBbIi YBOTIOLMOHKUCT bubnnorexa LHOK
P P H ' https://m.edsoo.ru/863ea20e
3 OpomonnonHas teopus Y. lapsuna
JIBroKyIpe CUIIbI 3BOJIIOLMHU BUAOB 110 Y. bubnnoreka IIOK
4 1
JapBuny https://m.edso0.ru/863ea20e
bu6mmoteka [IOK
5 Bopro . 1
Oppba 3 CYMICCTROBARME, €€ BIPT https://m.edso0.ru/863e9ed0
6 EctecTBEHHBIN 0TOOD, €TI0 BUIbI bubnnorexa LIOK
P, a https://m.eds00.ru/863e9ed0
7 DopMHUpOBaHNE CUHTETUYECKOU TEOpUN 1 bubmuoreka [JOK
3BOIIOIUHU https://m.edsoo.ru/863e9da4
3 DTanbl H3BOIIOIMOHHOTO MpoLecca: 1 bubmuotexa [JOK
MHKPOIBOIIOLMSA U MAKPOIBOJIFOLIHS https://m.edsoo.ru/863e9da4
9 [Tomynsimus — seMeHTapHas €IUHAIIA 1
DBOJOLUU
3aK0OH TeHETHYECKOTO paBHOBeCHS JIK. https://studarium.ru/working/2/27
10 Xapnu, B. Baitn6epra. JlaboparopHnas 1 1 [142
pabota «BpIsiBIIeHHE U3MEHYUBOCTH Y
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0co0el 0JHOrO BUAA»

https://studarium.ru/working/2/27

11 I1P «Pemenue 3axaq Ha 3akoH XB» 1142
https://studarium.ru/working/2/27
12 [TP «Pemenue 3ana4 Ha 3aK0H XB» /142
13 DneMeHTapHbIe (PaKTOPHI YBOTIOIUN
14 D¢ dexr ocnoBarens. dpdexr
OYTBLJIOYHOTO TOPJIBIIIKA
Murpauuu. 3051 nomyIisiui:
15 reorpaduueckas, OHoIormIecKas,
PENPOAYKTUBHAS
16 [TonyAs1IOHHBIE BOJIHBI, TPUYHHBI,
MIPUMEPBI
17 EctecTBeHHbI 0TOOP — HANpaBISIONIHIA
(hakTop IBONIOIHH
18 [TonoBoii 0TO6Op, €r0 POk B IBOJIIOIIUU
[IprcnocoOaeHHOCTh OPraHU3MOB KaK
19 €3yJIbTAT MHUKPOIBOJTFOIIHH bubmmorexa [JOK
pesy p ' . https://m.edsoo.ru/863e9fde
OTHOCUTENBHOCTH MPUCITOCOOTICHUH.
JlaboparopHas padota «/3yueHnue
20 a OM(I: (1)0203 I/IpI/I noa, anT}';II ui brbmmorexa [JOK
POMOp 9 AHoan iy https://m.edsoo.ru/863e9fde
PacCTeHHI 1 )KHBOTHBIX)
[Tpumeps! npucnocobIeHu y
21 OpraHu3MoB: MOP(OIOTUYECKHE, bubnmoreka [JOK

¢busnonoruyeckue, OMOXMMHUECKUE,
MIOBEJICHUECKHUE.

https://m.edso0.ru/863e9fde
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Jlaboparopnas padota «IIpucnocoOnenus

22 OpPraHU3MOB U X OTHOCUTEJIbLHAS bubmorexa LOK
P https://m.eds00.ru/863e99c6
11e1eco00pa3HOCTh)
BrsiBiienue npucrnocodaeHuii K
23 a3 IMYHBIM (PaKTOpaM Cpeibl Y pacTeHUN bromorexa LIOK
p PaM CpEAIbL Y P https://m.eds00.ru/863¢99¢c6
(kcepoduThl, ME30(UTHI, THAPODUTHI)
BrsiBiienue npucrnocobaeHuii y
24 YKUBOTHBIX (MONKUIIOTEPMHBIE bubmmorexa LIOK
N P ’ https://m.eds00.ru/863e99c6
FOMOI/IOTGPMHI)IC )KI/IBOTHI)IGO
25 Bu, ero xkpurepuu 1 CTpyKTypa bubmorexa HOK
o pHaTep pyKTypa. https://m.edso0.ru/863e9cle
Jlaboparopuas pabota «CpaBHeHHE
26 BUJIOB 110 MOP(OJIOTHYECKOM bubamorexa LOK
p y https://m.edsoo.ru/863e9cle
KPUTEPHIO»
bubnnoreka IIOK
27
CrpykTypa BHIa https://m.edsoo.ru/863e9cle
bu6mmoteka [IOK
e —— https://m.edsoo.ru/863e9cle
28 https://resh.edu.ru/subject/lesson/
MHKPOIBOJIOLHH 5390/start/295809/
bu6mmoteka [IOK
DKoJoru4ecKoe BUI000pa3oBaHue. https://m.edsoo.ru/863_e Jcle
29 M https://resh.edu.ru/subject/lesson/
CXAHHUIM. 5390/start/295809/
Teorpagieckoe BU1006pasoBanie https://resh.edu.ru/subject/lesson/
30 P HO00P ' 5390/start/295809/

MexaHusm.
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CBs13b MUKPO3BOJIIOIIUY U

31
SMUACMHUOJIOTUN
32 Makpossontouus. [Taneonronornueckue https://studarium.ru/article/115
METOAbI I/IBY‘-IGHI/ISI 3BOJIFOIINHU
33 buoreorpaduyeckue MeToabl U3ydeHUs https://studarium.ru/article/115
3BOJIKOIINN
DOMOPHOJIOTMYECKUE U CPABHUTEHHO- ) .
https://studarium.ru/article/115
34 MOP(OJIOTHYECKUE METOJIBI U3YICHUS
3BOJJIFOIINN
MOJ’IGKyanHO-FGHCTI/I‘IGCKI/Ie, ) )
https://studarium.ru/article/115
35 OMOXUMHYECKUE U MATEMATHUYECKIE
MCTOAbI U3Y4YCHU 5BOJIFOIUN
https://www.yaklass.ru/p/biologia/11-
klass/osnovy-evoliutcionnogo-ucheniia-
36 Bronornyeckuii mporpece. IIpH3HAKH 6844066/dokazatelstva-napravleniia-puti-i-
porp - Up sposoby-makroevoliutcii-6844079/re-
595d9a5f-6¢53-4328-9859-18ad298489eb
https://www.yaklass.ru/p/biologia/11-
klass/osnovy-evoliutcionnogo-ucheniia-
37 BHoNOrHYecKuii r 6844066/dokazatelstva-napravleniia-puti-i-
0110 cC perpece sposoby-makroevoliutcii-6844079/re-
595d9a5f-6¢53-4328-9859-18ad298489eb
https://www.yaklass.ru/p/biologia/11-
klass/osnovy-evoliutcionnogo-ucheniia-
6844066/dokazatelstva-napravleniia-puti-i-
38 [Tyt noctmxkenus mporpecca. sposoby-makroevoliutcii-6844079/re-
595d9a5f-6¢53-4328-9859-18ad298489eb
https://www.yaklass.ru/p/biologia/11-
klass/etapy-evoliutcii-biosfery-i-cheloveka-
o 6844082/etapy-razvitiia-rastitelnogo-i-
39 ApoMopdo3bI pacTeHHit oy 4

zhivotnogo-mira-6844085/re-eb35b1ba-d00d-
434b-8424-5ce8250e3c66
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https://www.yaklass.ru/p/biologia/11-
klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/etapy-razvitiia-rastitelnogo-i-

40 ApOMOp(l)OSBI JKMBOTHBIX zhivotnogo-mira-6844085/re-eb35b1ba-d00d-
434b-8424-5ce8250e3c66
a1 JIP «BpIaBneHne uanoaganTtanui Ha
MpUMEPE HACEKOMBIX)
42 Jlerenepanus-iyTh mporpecca
43 OO61mre 3aKOHOMEPHOCTH BOJIIOIUH 1
44 AnanTuBHas paauanus. 1
HepaBHOMEpHOCTH TEMIIOB BOJIOIUHN
IIpoucxo:kaeHue U pa3BUTHE KU3HU HA 3emuie
HayHHbie FHTOTe3b! DOUCXOK ICHH https://resh.edu.ru/subject/lesson/
45 v p 1 2210/start/
JKA3HU Ha 3emie
JloHAYUHBIE MPEACTABICHI O https://resh.edu.ru/subject/lesson/
46 YHHBIC TP 1 2210/start/
3apOKICHUM KU3HU
https://resh.edu.ru/subject/lesson/
47 Omprtel Penu u JI. Tlactepa 2210/start/
48 OCHOBHBIE 3Talbl HEOPraHUYECKON 1
3BOIIOIUHU
https://resh.edu.ru/subject/lesson/
49 ['unoressl 3apoXKaeHUS KUZHA 1 2210/start/
https://resh.edu.ru/subject/lesson/
50 [Tancnepmus 2210/main/
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https://resh.edu.ru/subject/lesson/

51 Kpeaunonuszm 2210/main/
https://resh.edu.ru/subject/lesson/
59 Teopus U. Oj‘[apI/IHa. Koanepsarnas 2210/main/
teopusi. CBOMCTBA KOALlEpBAT.
https://resh.edu.ru/subject/lesson/
53 OmnbiTel Musutepa u FOpu 2210/main/
Ucropus 3emin 1 MeTOABI €€ N3YYEHUSI.
54 Jlaboparopnas pabota «M3yueHue u
ONMCaHUE UCKONAEMbIX OCTAaTKOB
JPEBHUX OPraHU3MOB)
55 HavanbHsble 3Tansl OpraHn4eckoin
3BOJIIOLUU
56 DBOITIOLUS YKApUOT
57 OCHOBHBIE 3TaIbl YBOJIIOIUN
pPacTUTENBHOTO MUPA.
[IpakTruyeckas padora «M3yueHue
58 0CcOOEHHOCTEH CTpOeHUS pacTeHUN
Pa3HBIX OTJEIOBY
OCHOBHELE STAIEL SBOIOLIH JKHEOTHOLO https://resh.edu.ru/subject/lesson/
59 B 3885/train/270133/
MHpa
https://resh.edu.ru/subject/lesson/
60 Apxei. 3885/train/270133/
. https://resh.edu.ru/subject/lesson/
61 [Ipotepo3oii.

3885/train/270133/
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62 [Taneo3oii. 3885/train/270133/
https://resh.edu.ru/subject/lesson/
63 Me3030ii. 3885/train/270133/
https://resh.edu.ru/subject/lesson/
64 Kaitno3oii. 3885/train/270133/
OBoJroLMs )KUBOTHBIX. [IpakTueckas
65 pabota «3ydyenune ocoOeHHOCTEN
CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX»
66 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiam
67 PazButue xu3Hu Ha 3emMIie Mo spam 1
nepuoiam
68 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiam
69 MaccoBbie BBIMUPAHHS —
9KOJIOTUYECKHE KPU3UCHI MPOIIOTO
20 CoBpeMEeHHBIH 3KOJIOTUYECKUI KpU3HC,
€ro 0COOEHHOCTH
71 CoBpeMeHHasl cHcTeMa OPraHUIeCKOTO
MPOIILIIOTO
79 OCHOBHBIE CUCTEMaTUYECKUE TPYIIIBI
OpraHU3MOB
73 [IP «Pemenune 3a1a4 Ha TEOXPOHOIOTHIO»
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IBOJIIONHA YeJT0BEKAa

74 AHTpOMOJIOTHsl — HayKa O YeJIOBEKE 1 bubmorexa LOK
p K https://m.edso0.ru/863ead44
Pa3BuTHe npencraBiaeHuii o bubmmoreka [IOK
75 1
MPOUCXO0XKJIECHUU YEI0OBEKA https://m.edsoo.ru/863ead44
76 MecTo yenoBeKa B CUCTEME 1 bubmuorexa [JOK
OpraHU4eCKOro Mupa. https://m.edsoo.ru/863ead44
Jlaboparopnas pabota «H3yueHue
77 0COOEHHOCTEH CTpOEHUS CKelleTa bubnmnoreka HOK
YeJI0BeKa, CBA3AHHBIX C https://m.edsoo.ru/863ead44
MIPSIMOX OKJICHUEM»
78 JIBM>KyIIKe CUIIbl aHTPOTIOTeHEe3a 1
79 CoOoTHOIIIEHHE OUOJIOTMYECKUX U 1
COIMAIBHBIX (PaKTOPOB B aHTPOIIOTCHE3E
https://resh.edu.ru/subject/lesson/
80 OCHOBHBIE CTAIMH aHTPOTIOTEHE3A 1 3906/start/283994/
https://resh.edu.ru/subject/lesson/
81 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 3906/start/283994/
https://resh.edu.ru/subject/lesson/
82 OcCHOBHBIE CTau¥ aHTPOIIOT€HE3A 3906/start/283994/
https://resh.edu.ru/subject/lesson/
83 [TaneoreHeTrKa U MaJeOreHOMHKA 1 3906/start/283994/
84 OBOJIOIUS COBPEMEHHOTO YEJIOBEKA 1
85 YenmoBedeckue packl. 1 bu6mmoreka [JOK
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86 [IpakTuueckas pabora «13ydyenue bubnmoreka [JOK
SKOJIOTHUECKUX aJalTallii YeJI0BEKa https://m.edsoo.ru/863eaea?2
87 Kputuka pacusma u conuan-iapBuHU3Ma bubmmorexa LIOK
P P P https://m.edso0o.ru/863eaea2
88 MexIuCUUIIIMHAPHBIE METO B 1
aHTPOIOJIOTUU
OCHOBBI 3K0J10THH
89 3apoKIeHHE U PA3BUTUE SKOJIOTHUHU 1
MeToabl 3KOIOTHH. DKOJIOTHUECKHI bubnnoreka IIOK
90 1
MOHHUTOPUHT https://m.edsoo.ru/863eafec
01 JlaboparopHas pabora «/3yuenue
METOJIOB 3KOJIOTUICCKUX HCCIICIOBAHIIN
92 3HaueHUE KOJOTUICCKUX 3HAHUU IS 1
YeJIoBeKa
bubnuoreka [IOK
93 Dkonorudeckue HpakTopsl 1
¢ P https://m.edsoo.ru/863eafec
94 Abunornueckue pakropsl. CBeT Kak 1
IKOJIOTUYECKUM (PaKTop.
JlaboparopHas pabota «BrisiBIeHne
95 MPUCTIOCOOTICHUI OPraHU3MOB K brbmmorexa [JOK
P P https://m.edsoo.ru/863eb10e
BITUSTHUIO CBETa»
96 Abunornueckue gaxktopsl. Temneparypa 1 bu6mmoreka [JOK
KaK 9KOJIOTUYECKUH (aKTop. https://m.edsoo.ru/863eb10e
JlabopaTopHas paborta «BrisiBieHue
. bubnuotexa [JOK
97 MIPHUCIIOCOOTICHUI OPTaHU3MOB K

BJIMAHUIO TEMIICPATYPBD»

https://m.edso0.ru/863eb10e
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Aobnortnuaeckue GpakTopsl. BiaxxHocTh Kak bubmmoreka [IOK
98 . 1
AKOJIOTUYECKHUH (paKTop. https://m.eds00.ru/863eb10e
Jlaboparopnas paboTa « AHATOMUYECKUE
99 0COOEHHOCTH PacTeHUH U3 Pa3HBIX MECT
oOuTaHUS
100 Cpenpl 0OuTaHUs OPraHU3MOB 1
101 buonornueckue puTMbl 1
102 XKuznennsie GopMbl OpraHu3MOB 1
103 buotnueckue GpakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI
104 JUISL CYIIECTBOBAHUSI OPIaHU3MOB B CpeJie 1
oOuTaHus
DKOTOMIIECKIE XADAKTEDHCTHKIL https://resh.edu.ru/subject/lesson/
105 partep 1 5463/main/277893/
MO YJISITTAH
OcCHOBHBIE IOKA3aTeNN MOMYJISALNN: https://resh.edu.ru/subject/lesson/
106 YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAs U 1 5463/main/277893/
MOJIOBAst CTPYKTypa
OcCHOBHBIE TOKA3aTeNN MOMYJISALNN: https://resh.edu.ru/subject/lesson/
107 POKIAEMOCTB, IPUPOCT, TEMII POCTA, 1 5463/main/277893/
CMEpPTHOCTb, MUTPAIIUN
https://resh.edu.ru/subject/lesson/
108 DKoJIOTHYECKast CTPYKTYpPa MOMYJISIIHH 1 5463/main/277893/
https://resh.edu.ru/subject/lesson/
109 JlnHaMMKa MOMYJISALUU U €€ PeryJIsaLns 1 5463/main/277893/
110 Kpusble pocTa 4MCIEHHOCTH MOMYJISIIUHN. 1 https://resh.edu.ru/subject/lesson/
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Kpussble BbIKUBaHUS

5463/main/277893/

https://resh.edu.ru/subject/lesson/

111 DKOJIOTHYECKasl HUIIIA BUJIA. 2479/main/
https://resh.edu.ru/subject/lesson/
1T
112 Jlaboparopuast E)a60Ta «[Ipucnocobnenus 2479/main/
CEMSIH PACTCHHH K PACCEIICHUIOY -
https://resh.edu.ru/subject/lesson/
113 Bun xak cucrema nomynsiuii 2479/main/
114 3aKOHOMEPHOCTH TOBEJICHUS ¥ MUTPALIAI
JKUBOTHBIX
115 Co00111€CTBO OpPraHu3MOB — OHOIICHO3
116 DKocHUcTeEMA KaK OTKpPLITas CUCTEMA Bubmorexa ITOK
p https://m.edsoo.ru/863eb46a
117 KpyroBopot BemecTs 1 NOTOK SHEPTHH B bubmuoreka [JOK
3KOCHUCTEME https://m.edsoo.ru/863eb46a
https://resh.edu.ru/subject/lesson/
118 OCHOBHBIE [T0KA3aTEIN DKOCUCTEMBI 2475/main/
https://resh.edu.ru/subject/lesson/
119 DKOJIOTHYECKUE TUPAMU/IBI 2475/main/
https://resh.edu.ru/subject/lesson/
120 N3menenns cooOIecTB — CYKIIECCHHI 2475/main/
TOHDOLHELE SKOCHCTEMAL DKOCHCTEMbL https://resh.edu.ru/subject/lesson/
121 pHpoZ ' 2475/main/

03ep U peK. DKOCUCTEMBI MOpeH 1
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OKCaHOB

HpnponHHe 9KOCHUCTEMBI. IKOCUCTEMBI

https://resh.edu.ru/subject/lesson/

122 N 1 2475/main/
TYHJIP, JIECOB, CTENEH, MyCTHIHB
https://resh.edu.ru/subject/lesson/
123 AHTpPONOT€HHBIE YIKOCUCTEMBI 1 2475/main/
https://resh.edu.ru/subject/lesson/
2475/main/
https://resh.edu.ru/subject/lesson/
124 YpO0IKOCHCTEMBL. 1 2475/main/
[IpakTuueckas pabora «3ydyenue u https://resh.edu.ru/subject/lesson/
125 onucanue ypoboskocucreMmbl». CpaBHEHUE 1 2475/main/
IKOCUCTEM
3aKOHOMEPHOCTH (HOPMUPOBAHUS
126 OCHOBHBIX B3aUMOJCUCTBUI OpraHU3MOB 1
B DKOCUCTEMaxX
MexaHu3Mbl BO3AEHCTBUS 3arPsI3HEHUI
127 Pa3HBIX TUIOB Ha CyOOpTraHM3MEHHOM, 1
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX
128 IIP. Pemenue 3k0I0rH4ecKux 3agaq
Bbuocdepa- riodansHas 3xocucrema
129 buocdepa — olbmierutanerapHas 1 bubmmoreka [JOK
o0oouka 3emiaun https://m.edso0.ru/863ebb5e
b K
130 Yuenue B. W. Bepnaackoro o 6uochepe 1 nommorexa O

https://m.edso0.ru/863ebb5e
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bu6nuoreka [JOK

13l I'panmupt Guoceper https://m.edsoo.ru/863ebb5e
bu6nmmoreka [IOK
132 Bemecrso Grocgeprt https://m.edsoo.ru/863ebb5e
133 DyHKIIUU KUBOTO B Onochepe
134 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
ounocdepsl https://m.edso0.ru/863ebd16
KpyroBoports! BemecTs u
135 615(3)111:60XI/II)MI/I1160KII]:II€ WKJIBI (KPYTOBOPOT brbmmorexa LTOK
1 PYroBop https://m.edsoo.ru/863ebd16
azora)
KpyrosopoTts! BemecTs u
136 GIEZFFGOXI/II)MH%CKIEe WKJIBI (KPYTOBOPOT bubmmorexa LOK
1 PYroBop https://m.edsoo.ru/863ebd16
yriiepoa)
Kpyrosoports! BemecTs u
137 GIEereoprI)MquCKI;Ie UKJIBl (KpyrOBOPOT bubmmorexa LOK
H PYroBop https://m.edsoo.ru/863ebd16
cephl)
30HATBHOCTB GHOCHEpHT. OCHOBHEIS https://resh.edu.ru/subject/lesson/
138 Pl 2475/main/
OMOMBI CyIIN
3oHANBbHOCTB GHOChEpHL. OCHOBHBIC https://resh.edu.ru/subject/lesson/
139 PPl 2475/main/
OMOMBI CyIIN
140 3oHanbHOCTH Ouochepsl. OCHOBHBIE git;);:///rr::is:/.edu.ru/sublectllesson/
OMOMBI CyIIn —_—
Coena i3, HaseMHO-BO3IVIIHAS https://resh.edu.ru/subject/lesson/
141 pel ' Y 5043/train/160377/
cpena Ku3HU
142 Cpena xxu3nu. Bognas cpena https://resh.edu.ru/subject/lesson/
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5943/train/160377/

https://resh.edu.ru/subject/lesson/

143 Cpena xu3Hu. IlouBeHHas cpena 5943/train/160377/
https://resh.edu.ru/subject/lesson/
144 Cpena xu3Hu. OpraHu3MeHHas cpena 5943/train/160377/
145 O00011IeH1E TEMBI
YeJ10BeK U OKpYIKaKOLIAA cpeaa
https://www.resh.edu.ru/subject/Il
146 YcToiiuuBoCcTh Onochepsl 1 esson/5944/start/32094/
https://www.resh.edu.ru/subject/l
147 DKOJOTrM4YECKHE KPU3UCHI U UX TPUUHHBI 1 esson/5944/start/32094/
https://resh.edu.ru/subject/lesson/
148 BoszeiicTBue uenoBeka Ha 6uochepy 1 4956/main/1501
AHTDONONCHHOE BosNeHCTBIC Ha https://resh.edu.ru/subject/lesson/
149 P 10C BOSA 1 4956/main/1501
paCTI/ITeJ'II)HBII/I MI/Ip
AHTDONONCHHOE BosLelcTBIe Ha https://resh.edu.ru/subject/lesson/
150 P . A 3585/conspect/105450/
JKUBOTHBIN MI/Ip
https://resh.edu.ru/subject/lesson/
151 Oxpana npupozsl 1 3585/conspect/105450/
152 OcCHOBHBIE MPUHIUIIBI YCTOHYUBOTO 1 https://resh.edu.ru/subject/lesson/

Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbI

3585/conspect/105450/



https://resh.edu.ru/subject/lesson/5943/train/160377/
https://resh.edu.ru/subject/lesson/5943/train/160377/
https://resh.edu.ru/subject/lesson/5943/train/160377/
https://resh.edu.ru/subject/lesson/5943/train/160377/
https://www.resh.edu.ru/subject/lesson/5944/start/32094/
https://www.resh.edu.ru/subject/lesson/5944/start/32094/
https://www.resh.edu.ru/subject/lesson/5944/start/32094/
https://www.resh.edu.ru/subject/lesson/5944/start/32094/
https://resh.edu.ru/subject/lesson/4956/main/1501
https://resh.edu.ru/subject/lesson/4956/main/1501
https://resh.edu.ru/subject/lesson/4956/main/1501
https://resh.edu.ru/subject/lesson/4956/main/1501
https://resh.edu.ru/subject/lesson/3585/conspect/105450/
https://resh.edu.ru/subject/lesson/3585/conspect/105450/
https://resh.edu.ru/subject/lesson/3585/conspect/105450/
https://resh.edu.ru/subject/lesson/3585/conspect/105450/
https://resh.edu.ru/subject/lesson/3585/conspect/105450/
https://resh.edu.ru/subject/lesson/3585/conspect/105450/

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIB30BAHUE U

https://resh.edu.ru/subject/lesson/

153 coXpaHeHHEe OMOJIOTHYECKOTO 3585/conspect/105450/
pazHooOpa3zus 3emin
https://resh.edu.ru/subject/lesson/
OOIIT
154 (3aMOBCIIHKIL, 3AKASHHKH, 3585/conspect/105450/
MaMSATHUKU IPUPOJIbI)
155 TpanuuroHHbBIE U AIbTEpPHATHBHBIC
HWCTOYHUKU SHEPTUH
[ 0GABHBLE SKOTOMHUCCKIE IDOGIEMEL 1 https://resh.edu.ru/subject/lesson/
156 P 3896/start/17493/
MyTH UX PeHIeHUs (MapHUKOBBINA dPPEKT)
['moGanbpHBIC PKOJOTHYECKHUE MTPOOITESMBI https://resh.edu.ru/subject/lesson/
157 U IIyTU UX pelieHus (pa3pyiieHue 3896/start/17493/
030HOBOT'0 3KpaHa, IOCIIEICTBUSA)
['moGanbpHBIC PKOJOTUYECKHE POOJIEMBI U https://resh.edu.ru/subject/lesson/
158 MyTU UX pelIeHus (KUCIOTHBIE JOXKIH, 3896/start/17493/
OITYCTHIHUBAHUE)
159 Oxonornueckuii cien. I1P «Pacaer ggg;:/{sltraers;ie?%.;llj/sub|ect/Iesson/
9KOJIOTHYECKOTO CCAa
https://resh.edu.ru/subject/lesson/
160 buopaznoobpazue u 6ropecypcsl 3896/start/17493/
161 O600mmenue mo reme «MHUKPOIBOTIOIHUS
U €€ pe3yJIbTaThD)
162 O606mmenue o Teme «MaKpoIBOTIOIHS
U €€ pe3yJbTaThD)
163 O606mmenue o Teme «IIpoucxoxaeHue u
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pa3BUTHE )XKU3HU Ha 3eMiIie)»

O6o06menue no Teme «IIpoucxoxaenue

164 YeIIOBEKa — aHTPOIIOTEHE3)

165 O0600meHue Mo Teme «IKOJIOTHS — HayKa
0 B3aMMOOTHOUIICHHUSX OPTaHU3MOBY

166 O6006menue mo reme «OpraHu3Mbl 1
cpena oOuTaHUs»

167 O0006111eH1E 10 TEME «IKOJIOTHUS BUJIOB U
TIOITYJISILA

168 O606menue o Teme «buochepa —

) rJ100abHask IKOCUCTEMAY)
169-170 | PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME: 170 yacos







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buosnorus. bruonorndeckue cUCTEMBI U POLIECCHI; yIiTyOiaeHHoe 00yueHue, 10
kiacc/ TepemoB A.B., ITetpocoa P.A. O011ecTBO ¢ orpaHuYE€HHON
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

buonorus. buonorndeckre cUCTEMBbI U MPOLIECCHI; YIIIyOeHHOe o0ydeHue, 11
kiacc/ TepemoB A.B., Iletpocoa P.A. O611ecTBO C orpaHUuYE€HHON
oTBeTCTBeHHOCTHIO « 1O MHEMO3MHA»

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



