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MHNOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo yueOHOMY npeamery "buonorus" (manee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero obpazoBanus pa3paborana Ha ocHoBe DenepanbHOrO 3akoHa oT 29.12.2012 Ne 273-03
«006 obpazoBanuu B Poccuiickoii @enepanuny», PI'OC COO, Konnenuuu npenogaBanus yueOHOTO
npenMera «bHonorus» 1 OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYueoOnsiii npeamet «buonorus» yriayonénnoro ypoBHs u3yudenus (10—11 kmaccer) siBisercs
OJHUM M3 KOMIIOHEHTOB MpeaMeTHOH obmactu «EcTecTBeHHO-Hay4yHbIE TpeaMeThl». COoriacHo
nonoxeausiM @I'OC COO npodunbHbIe yueOHBIE TPEIMETHI, U3y4aeMble Ha YTIyO0JIEHHOM ypOBHE,
SBISIFOTCS criocoOooM nuddepeHmanuy 00ydeHuss Ha YpOBHE CPEIHEro oOmero oOpa3oBaHUs H
MIPU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEAHHM OOILIUM, CPEAHUM
npoeCCHOHATbHBIM U BBICIIMM O0Opa3zoBaHueM. B TO ke Bpems KaXIbIH W3 ITUX Y4EOHBIX
NPEIMETOB JIOJDKEH OBITh OpPUEHTUPOBAH Ha MPHOPUTETHOE peIIeHHuEe 00pa3oBaTeIbHbIX,
BOCHHUTATENIbHBIX M PAa3BUBAIOLIMX 3aJ]a4, CBS3aHHBIX C MpodopueHTanueil oOydaromuxcs H
CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOW 00JacTh HAyYHOTO 3HAHMSI, CBSA3AHHOTO C OMOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEMN, IICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mpeamery "buonorus" ma€r mpencraBieHHE O IETH M 3a1adax
u3ydyeHus yuyeOHoro mpeamera «buonorus» Ha yriyOnEHHOM YpOBHE, OMpefenseT o0s3aTerabHoe
(MHBapUaHTHOE) TMPEAMETHOE COJEepXKaHUE, €ro CTPYKTypUpOBaHHE IO pa3ieliaM U TeMaw,
pacnpeziesieHue 1o KiaccaM, peKOMEHAYET MOCIIeI0BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuania ¢
y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKA Y4eOHOTO MpOIIecca, BO3PACTHBIX
0c0OeHHOCTeH oOyJaromuxcs. B mporpamme mo 6M0I0TUHN peann30BaH MPUHIUI IPEEMCTBEHHOCTH
C WH3y4yeHHMeM OHOJIOTMM Ha YpPOBHE OCHOBHOrO oOmero oOpa3oBaHus, Onarogaps demy
MPOCMATPHUBAETCS HANPABICHHOCTh Ha TOCJIEIYyIOIee pa3BUTHE OWOJOTMYECKHX 3HAHHM,
OpPHEHTHUPOBAHHBIX Ha (DOPMUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOIOTUYECKOTO
MBIIJICHHS], TPEJICTABICHUI O 3I0pOBOM 00pa3e JKU3HH, Ha BOCIIUTaHHE OEPEKHOr0 OTHOIICHHUS K
OKpy>Karoliel npupofHoil cpene. B mporpamMme mo OMONOrMM Takke MOKa3aHbl BO3MOXKHOCTHU
yuebHoro mnpenmera «buornorus» B peanuzauuu TpeboBanuit GI'OC COO k mnmaHUpyeMbIM
JUYHOCTHBIM, METAlpeAMETHBIM M MPEIMETHBIM pe3yjibTaTaM oOydeHUs W B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOW JEATEIBHOCTH OOYYalOUUXCS IO  OCBOEHHUIO
coJiepKaHusl OMOJIOTMYECKOTr0 00pa30oBaHUs Ha YPOBHE CpeHero o01iero o0pa3oBaHusl.

VY4eOubiii npenMer «buonorus» Ha ypoBHE CpedHEro ooOuero odpa3oBaHMs 3aBeplIacT
Ouosoruuyeckoe oOpa3oBaHHME B IIKOJIE U OPUEHTUPOBAH Ha pacUIMpeHue M YriyOJeHue 3HaHUI
o0yyJaroImuxcs o >KUBOH MPHUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHON OMOJIOTHH, 3MOPUOIOTUH
1 OMOJIOTUH Pa3BUTHS, TEHETHKH, CEJIEKLIUU, OMOTEXHOJIOTHH, YBOJIIOLMOHHOTO YUEHHUS ¥ SKOJIOTHH.

N3ydyenue ydyeOHoro mpenmera «buosorus» Ha yriyOJ€HHOM YPOBHE OPHEHTHPOBAHO Ha
MO/ATOTOBKY OOYyYaroUMxcs K MOCIEAYIOIEMY MOIyYeHHI0 OMOJIOrHYecKoro o0pa3oBaHus B By3ax
U OpraHu3alusX CpexHero mnpodeccuoHanbHOro obpazoBaHus. OCHOBY €ro cojep)KaHus
COCTaBIISIET CHCTEMa OMOJIOTMYECKUX 3HAHHWM, MOJNYYEHHBIX IPU M3YYEHUH OOYyYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHMUECKUX pa3/ielloB OHMOJOTMM Ha YPOBHE OCHOBHOIO OOIIEro
oOpaszoBanus, B 10—11 kimaccax 3Tu 3HaHMS MOJTYy4aroT pa3BuTHE. Tak, pacUIMpeHbl U yriayOJIeHbI
OMoJIOrNYeCKHEe 3HAHUSI O PACTEHUSX, KUBOTHBIX, TpH0Oax, OaKTepHsIX, OpraHu3Me 4eJI0BeKa, OO0IIHUX
3aKOHOMEPHOCTSX >KU3HH, JONOJHHUTEIBHO BKIIIOYEHbI OMOJOTMUYECKHE CBEICHUS MPHUKIATHOTO U
MIOMCKOBOTO XapaKTepa, KOTOpPble MOXHO HCIOJB30BaTh KAaK OPHEHTUPBI IJI MOCIEAYIOLIEro
BbIOOpa mpodeccnu. Bo3MorkHa Takke MHTETpanust OMOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIUMHU
3HAHUSIMH, TOJYYCHHBIMH OOYyYarOIIMMUCS TpPH H3YyYeHUU (GU3UKU, XHUMHUH, reorpapuu u
MaTEeMaTHKH.
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CtpykTypa mnporpaMMmbl 1o yueOHOMYy mpeametry "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII ¥ 3BOJIOIMOHHBIM TOAXOAbI K H3ydeHHIO Ouosoruu. CoriacHo WM, H3Y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE IS JKMBBIX CHUCTEM Pa3HOIO YPOBHS OpraHH3aluH,
HBOJIIOIUHM OPTraHUYECKOTO MUpa Ha 3emJie, COXpaHeHHUsS OMOJIOTHYECKOTO Pa3HOO0Opa3usl IIaHETHI.
Tak, B 10 kimacce mM3y4aroTcs OCHOBBI MOJICKYJSIPHOW M KJIETOYHON OHOJIOTMH, SMOPHUOJIOTHUU U
OMOJIOTMM pPa3BUTHUS, TEHETUKH U CEJeKIUU, OMOTEXHOJOTMH U CHHTETHYECKOH OHOJIOoruw,
aKTYaIM3UPYIOTCS 3HAHUSA OOydarommuxcst MO OOTaHMKE, 300JI0TUH, AHATOMHHU, (HU3HOIIOTHUH
yenoBeka. B 11 kiacce M3y4aroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI DKOJIOTUM U YYEHHE O
ouocdepe.

VYueOupiii mnpeamer «buonorus» mnpu3BaH 00ECIEYUTh OCBOECHUE OOYYaIOIIUMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJICH, MPUHLIMIIOB U MPAaBUII, JIKAIIUX B OCHOBE COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpA, 3HAHUH O CTPOEHHHM, MHOT000pasMM M OCOOCHHOCTSAX
KJIETKA, OpraHu3Ma, TMONyJsSluu, OHOLEeH03a, OKOCHUCTEMbI, O BBIJIAIOIIUXCS HAyYHBIX
JOCTUKEHHSIX, COBPEMEHHBIX HCCIIEIOBAaHUSAX B OUOJNIOrHH, MPUKIATHBIX aCEKTaX OMOJIOTHYECKHIX
3HaHMW. Jlig pa3BUTUS U TOAJEp)KaHUS HHTepeca oOydaroluxcsi K OHOJOTMM Hapsaly co
3HAYUTENIbHBIM O0BEMOM TEOPETHUECKOI0 MarepHuallia B COJEp)KaHWU MpOorpamMmbl 10 OMOJIOTUU
MPEIyCMOTPEHO 3HAKOMCTBO C HMCTOPHEM CTAHOBICHHUS M Pa3BUTHS TOW WIM HMHON oOjactu
OMOJIOTHM, BKJIQJOM OTEUYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEIICHUE BaKHEHIINX
OMOJIOTUYECKHUX U SKOJIOTHIECKHIX TIPOOIIEeM.

Lenp m3ydyenuss yueOHOTrO mnpenmera «buomorus» Ha yriayONEHHOM YpPOBHE — OBIIAJICHHE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHATBHON OpraHU3alliu KUBBIX CUCTEM Pa3HOTO
paHra u mOpUOOpeTEeHHWE YMEHUW UCHOIb30BaTh JTH 3HaHHS B (OPMUPOBAHWU HHTEpeca K
orpenenéHHol 00macTi MPOoPEeCCHOHATBHON JESITELHOCTH, CBS3aHHOW C OWOJOTHEH, WIM K
BBIOOpY yUEOHOTO 3aBe/IeHUS TSI TPOAOIDKEHHS OMOJIOTHYECKOT0 00pa30BaHMsL.

JlocTuxkenne 1enu u3ydeHus yueOHoro mnpeamera «buonorusi» Ha yriyOnEHHOM YpOBHE
o0ecreynBaeTcs peleHueM CIeIyoIuX 3a1au:

OCBOEHHE O0YYaIOUIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHWUN: 00 OCHOBHBIX OMOJOTHYECKHX
TEOpUSAX, KOHLEMIMUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U TpaBUiIaX, COCTaBJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MUPA; O CTPOCHHUH, MHOT000Pa3HH U OCOOCHHOCTSAX
OMOJOrMYecKnX cucteM (KIeTKa, OpraHu3M, MOMyNISlHs, BUA, OUOTeoleHo3, Ouocdepa); o
BBIJIAIOIIUXCSl OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUSIX B OUOJIOTHY;

03HaKOMJIEHHE O0yYaIoUIMXCs ¢ METOJaMH IMO3HAHUS KUBOU MPUPOABI: UCCIEA0BATEIBCKUMU
METOJIaMU OHMOJOTHYECKMX HayK (MONEKYISIpHOM M KIETOYHOW OHOJIOTUH, IMOPHOJIOTUU U
OMOJIOTUM pPa3BUTHUS, TEHETUKH U CEJEeKIMH, OMOTEXHOJOTMHM W CHUHTETHYEeCKOW OHOJIOTHH,
MAJIC€OHTOJIOTUH, JKOJIOTUH); METOJAaMH  CaMOCTOSITEIbBHOTO  INPOBEAEHUS  OMOJOTMYECKHX
uccieoBaHuil B jabopatopud W B mpupoae (HaOMIOJIeHHE, HW3MEpPEHHE, OSKCIEPHUMEHT,
MOJEIIUPOBAHUE);

OBJIaJIcHHEe OOYYAIOIUMUCS YMEHHSIMH: CaMOCTOSITENIBHO HAaxXOJUTh, aHAIM3UPOBATh U
MCIOJIb30BaTh OMOJIOTMYECKYI0 HH(OpMAIHIO; TOJIb30BAThCsl OMOJOTMUYECKONW TEPMHUHOJOTHEN U
CUMBOJIMKOH; YCTaHABIMBATh CBA3b MEXY Pa3BUTHEM OMOJIOTHU U COLIMATbHO-3KOHOMHYECKUMHU U
HKOJIOTUYECKUMHU TPOOJIeMaMu YeJIOBEYECTBA; OLEHUBATH IOCIEACTBUS CBOEU NESATEIBLHOCTH IO
OTHOLICHUIO K OKPYXAIOLIEH MNpUpPOTHONW cpeae, COOCTBEHHOMY 3J0POBBIO M  3/10pPOBBIO
OKpY)KAIOIIKUX JIto/iel; OOOCHOBBIBaTH W COONMIOAATH Mepbl NPOGUIAKTUKHA HH(MEKIIMOHHBIX
3a00€BaHN, TpaBWia TOBEJAEHUS B TPHUPOJAE U obOecrmedeHus: Oe30MmacHOCTH COOCTBEHHOM
KU3ZHENESITEIIbHOCTH B UPE3BBIUAWHBIX CHUTYalHUsIX MPUPOAHOTO M TEXHOTEHHOTO XapakTepa,
XapaKTepU30BaTh COBPEMEHHbBIE HAYYHBIE OTKPBITHS B 00JIaCTH OMOJIOTHH;
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pa3BUTHE y OOYyYarOIMXCsS HHTEUIEKTyalbHBIX M TBOPYECKHMX CIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBLIAIOLUIUMHCA OTKPBITUSIMH W COBPEMEHHBIMH HCCIIEJOBAaHUSIMH B OHOJIOTHH,
pelmaeMbpIMi €10 MpOoOJIeMaMH, METOA0JIOTHEH OMOJOrMYECKOro HCCIEIOBAHUS, IPOBEIACHUS
OKCHEPUMEHTAIbHBIX  HCCICIOBAaHUW, peIIeHUs OWOJNOTMYECKUX  3ajad, MOJAEIHPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTAaHHE Yy OOYYaIOLIMXCS LIEHHOCTHOIO OTHOIIEHHUS K >KMBOM IpUpoAe B LEJIOM U K
OTACNbHBIM €€ O0OBeKTaM U SBICHUAM; (POPMUPOBAHUE HKOJOTHUECKOW, TI'eHETUYECKOH
IPaMOTHOCTH, OOIIeH KyJIbTypbl TOBEACHUS B TPUPOAE; HHTETPAIMH ECTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHne 00y4arolMMHUCI KOMIETEHTHOCTH B PallMOHAIBHOM IPUPOAOINOIb30BAHUU
(cobmronenue mpaBuil MOBEJCHUS B IPUPOJE, OXPaHbl BUAOB, IKOCUCTEM, Onochepsl), COXpaHEHUHU
COOCTBEHHOTO 3I0POBbS M 3I0POBBS OKPYXKAIOIUX JItoJeH (coOmromeHuss Mep HpOoQHIaKTHKU
3a0oseBaHul, obOecrieyeHue OE30MaCHOCTH JKU3HEAEATEIIbHOCTH B YPE3BbIYANHBIX CUTYaLMSIX
IPUPOJHOIO M TEXHOTCHHOI'O XapakKTepa) Ha OCHOBE HCIIOJIb30BAaHUS OMOJIOTMYECKUX 3HAHUN U
YMEHHUH B IOBCEAHEBHOW KU3HH;

CO3JIaHME YCIOBUH JUIi OCO3HAHHOTO BBIOOpa OOYYArOMIMMHUCS — WHAWBUIYAITBHOU
o0pa3oBaTeNbHOW  TPAaeKTOPUM, CHOCOOCTBYIOLIEH — mocieayrolmeMy  NnpodecCHOHAIBHOMY
CaMOOIIPE/ICJIEHUIO0, B COOTBETCTBUU C MHMBHIya IbHBIMH HHTEpECAMU U MOTPEOHOCTAMU pPEeruoHa.

MECTO YYEBHOTI'O IPEJIMETA «buosorus. Yriy0JieHHbIl ypOBEeHb» B
YUYEBHOM IIVIAHE
O61uee YUCJIO YacOB, OTBCACHHBIX HaA HU3Y4YCHHC OuoJorud Ha er'Iy6J'ICHHOM YPOBHE

cpeanero obmero oopazoBanusi, cocraniser 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Heneno), B
11 knacce — 102 gaca (3 gaca B HEJEIO).

COJEP)KAHUE OBYYEHUS YYEBHOI'O ITPEAMETA «buosorusi. Yriay0jaeHHbIi
YPOBEHb»

10 KJIACC

ConeprxaHue porpaMMbl, BBIZICJIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY rOCYIaPCTBEHHON
utoroBoii arrectaumu (['MA).

Tema 1. Bnosorus kak Hayka

CoBpemeHnHass Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3BUTHS OHMOIOTHH.
buonornueckne Hayku W u3ydaemble UMHU TpoOsiembl. DyHIaMEHTalbHbIE, TNPUKIAIHBIE WU
MMOMCKOBBIE HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHnue Ouonornu B (POPMUPOBAHUM COBPEMEHHOU €CTECTBEHHO-HAYYHOH KapTUHBI MHUpA.
IIpodeccuu, cBszanHble ¢ Owosnorueil. 3HaueHue OUONOTMH B TPAKTHYECKOH AEATEIHbHOCTH
YeJ0BEeKa: MEJIUIIMHE, CETbCKOM X035 CTBE, TPOMBIILICHHOCTH, OXPaHE MPUPOIBI.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V. 'apseii, I'.
Mengens, B. U. Bepuanckuii, U. I1. I1aBnos, U. . Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl 1 cxembl: «CBSi3b OMOJOTHHM C JAPYrUMHU HaykaMuy», «Cucrema OMOJIOTHYECKUX

HaYK».
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Tema 2. ’KuBble cucTeMbI M UX U3yYeHHUE

JXuBble cucremMbl Kak MpeaMer u3ydeHus Ouonoruu. CBONCTBA KUBBIX CHUCTEM: €IHHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTD U LIEIOCTHOCTD, CIIOKHOCTb U YIIOPSIIOYEHHOCTh CTPYKTYPHI,
OTKpPBITOCTh, CaMOOPraHU3allMsl, CAMOBOCIIPOM3BENCHUE, Pa3IpPaKUMOCTb, U3MEHUHUBOCTb, POCT U
pa3BUTHE.

YpPOBHM OpraHuM3alMM KMBBIX CHCTEM: MOJCKYJSPHBIA, KIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIH, TONMYIISIIIMOHHO-BUI0BON, SKOCUCTEMHBIN (OMOTeOIEHOTHUECKHUIT), OHOCHEPHBI.
[Tpornecchl, mpoucxoasIIue B KUBBIX cucTeMax. OCHOBHBIC MPU3HAKU KUBOTO. JKU3Hb Kak (opma
cyliecTBoBaHMs Marepuu. Hayku, u3yyaroniyie )KuBble CHCTEMBI HA Pa3HBIX YPOBHAX OPraHU3ALMH.

W3yuenune >xuBbIX cucTeM. Meronasl Ouonoruueckoil Hayku. HalOmronenue, m3mepenue,
SKCIIEPUMEHT, CUCTEMaTH3alusl, MeTaaHanu3. [IoHdaTHEe 0 3aBUCHUMON U HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenTa. IloctaHoBka u nposepka runores. Hymesas runoresa. Ilonarue
BbIOOpKH U €€ JO0CTOBEpHOCTb. Pa3bpoc B Ouosormueckux JaHHbIX. OLiEHKa JIOCTOBEPHOCTH
IIOJIyYEHHBIX pe3ynbTaroB. [IpuuMHBI HCKaKeHUS pe3ynbTaToB d3KcnepuMeHTa. IlonsTtue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuue! u cxembl: «OCHOBHBIE ITPU3HAKM JKU3HN», «buonornueckue cucreMsl», «CBoiicTBa
KUBOM Marepum», «YPOBHU OpraHM3alUM >KMBOM HpHUpPOAb», «CTpoeHue XUBOTHOM KIETKH»,
«TkaHu KUBOTHBIX», «CHCTEMBI OpraHOB 4YEJIOBEYECKOTO OpraHusma», «buoreorneHos,
«buocdepay, «MeToabl H3y4eHHUs )KUBOH IPHPOJIBI».

Ob6opynoBanue: nabopaTopHoe 000pynOBaHME AJI NPOBEAEHUS HAONIONEHUM, U3MEpeHuil,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHue pa3inMUHBIX METOJIOB IPU H3YYEHUU JKUBBIX
CUCTEMM.

Tema 3. Brnosnorus Kierku

Knerka — cTpyKTypHO-(QYHKIMOHANIbHAs €IWHHUIA >XUBOro. VICTOpHUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJOKEHUSI COBPEMEHHON KJIETOYHOU TEOPUH.

Metoabl  MOJEKYISPHOM M  KIETOYHOM OWOJOTMHM: MHMKpPOCKOIUS, Xpomarorpadus,
anekTpoope3,  METOJ ~ MeueHbIX  aTOMOB,  JuddepeHnHaIbHOe  LEeHTpU(YrupoBaHHUE,
KYJIbTUBUPOBAaHUE KIIETOK. M3yuenue pukcupogannvlx Kiemox. IIEKTPOHHAS MHUKPOCKOIMMS.
Kongokanvnas mukpockonus. Bumanvroe (npudicusnennoe) uzyuenue Kiemox.

JdemoncTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuier 1 cxembl: «CBETOBOM MHUKpPOCKOM», «INEKTPOHHBIA MHKpockom», «Mcropus
Pa3BUTHUS METOJ0B MUKPOCKOITUI».

OOGopynoBaHMe: CBETOBOM MHKPOCKOI, MHKPOIIpENnapaTbl pacTUTENbHbIX, >KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnueckas paGora «lI3yueHue MeTOJOB KIETOYHOW Ouonoruu (xpomaTtorpadus,
anexTpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTAaB KJIETKU. Makpo-, MUKpO- U YJIbTPAMHUKPODJIEMEHTH. Bona u e€ ponsb
KaKk pacTBOPHUTENS, pEareHTa, Yy4YacTHE B CTPYKTYpUPOBAaHUM KIETKH, TEIIOPETYJISLHH.
MuHepanbHbIe BEeLIeCTBa KJIETKH, UX Onosiorndyeckasi posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKH. buonorumdeckue nonumepsl. benku. AMMHOKHMCIOTHBIN
coctaB 6enkoB. CTpyKTypbl OenKkoBOM Monekyinbl. IlepBuuHas cTpykTypa Oenka, HenTuHas CBs3b.
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Bropuunasi, TpernuHas, ueTBepTHYHas CTPYKTyphl. Jlenarypamms. CpoiictBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIuu 6emKoB. [lpuonsi.

VYraeBoasl. MoHOCaxapuabl, qucaxapuibl, OJUTrocaxapuabl U moiaucaxapuasl. OOmuil miaxn
CTpoeHus U (PU3NKO-XUMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue hyHKIMH yTII€BOIOB.

Jlunuae!. ['unpodunsHO-THAPOPOOHEIE CBOWCTBA. Knaccudukanus JIUIIUIOB.
Tpurnuuepunsl, dbocPoaunuabl, BOCku, ctepouabl. buonornueckue ¢yHkiuu aunuaoB. OOmume
CBOWCTBA OHMOJOTMYECKHMX MeMOpaH — TEKyd4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MIOJIYTIPOHUIIAEMOCTb.

HykneunoBbie kucnorsl. JIHK um PHK. Ctpoenune HykjaenHOBBIX KucioT. HykieoTuusl.
[Ipunnun xommiementapHoctu. [IpaBwio Yapradhda. Crpykrypa JHK — nBoitnas crnupais.
Mecronaxoxaenue u ononorndyeckue pynkuuu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsi3u B Mojekyine AT®. buonorunueckue
¢byakumn  AT®. BoccraHoBIEGHHBIE TEPEHOCYHMKH, WX (QYHKIUM B KICTKe. /J[pyeue
nykneozuompugocghamor (HT®). CexenupoBanue JJ1HK. Memoowr cenomuru, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHass Ouojorusi: OMOXMMHUYECKHE M OHO(U3MYECKHE HCCIEJOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYphl OuoMonekyn. Modenuposanue cmpykmypol u QyHKyuti 6UOMOIEKV
u ux xomniekcos. KomnvromepHuiil Ousaiin u opeaHudeckull Cunmes OUOMOIEKY]l U UX HENPUPOOHBLX
AHAN0208.

JdemMoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pauxnun, ®. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneiieHMe  XMMUYECKMX  JJEMEHTOB B HEXHBOW  MPUPOILY,
«PacrnipeneneHre XMMUYECKUX 3JIEMEHTOB B JKUBOM IIPUPOJIEN.

Tabmuer u cxemsl: «llepuoanueckas Tabnuila XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJABI», «BemectBa B cocTaBe OpraHu3mMoB», «CTpOEHHE MOJEKYJbl Oenkay,
«CTpyKTyphl O€NKOBOM MOJIEKyIbl», «CTpoeHHue MOJEeKysl YIieBoAoB», «CTpoeHue MOJeKys
Tunu0By», «HykiienHoBble KUCTOTHIY, «CTpoeHne MosieKyinbl ATO».

Ob6opynoBaHue: XUMUYECKas ocy1a 1 000pyi0BaHHE.

JlaGopaTopnasi pabora «O0HapyxeHre OETKOB C TTOMOIIBIO KAY€CTBEHHBIX PEAKITHII.

JlabopaTopHnas pab6ora «lccienoBaHne HYKJIEMHOBBIX KHCIJIOT, BBIJCIICHHBIX U3 KJIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. CTpoenne n pyHKIMH KIETKH

Tumel KJIETOK: JyKapuoTHdeckas U mpokapuotudeckas. CTpyKTypHO-(DYHKIIMOHAIIbHBIE
00pa3oBaHMs KIETKHU.

Crpoenune npokapuotudeckoi kiaetku. Kiierounas crenka 6akrepuii u apxeil. OcoOeHHOCTH
CTpOeHHS TeTepoTpo(dHOI U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo U poJib MPOKApUOT B
OuoIIeHO3aX.

Crpoenne u GyHKIMOHUPOBAHUE DYKAPUOTHUECKOW KieTku. [lmazmarnueckas meMmOpaHa
(mna3manemma). CTpykTypa Mija3MaTHdeckol MeMOpaHbl. TpaHCIOpPT BeUIECTB  4epe3
IUIa3MaTH4ecKyro MemOpaHy: mnaccuBHBIA (auddy3us, obneruénHas nup@ys3us), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIN aKTUBHBIN TpaHcmopt). [lomymponuiiaeMoctr MemOpanbl. PabGoTa
HaTPUH-KAJTMEBOTO HAcoca. DHIOIMTO3: MUHONIKTO3, (paroruto3. Dk3omuTo3. KineTtouHnas creHka.
Crpykrypa 1 QyHKIUU KIETOYHON CTEHKH pacTeHH, rprboB.

Huronna3zma. Ilutozonb. IluTockener. JIBuxkenue wnuromiaasmbl. OpraHowabl KIETKU.
OpHoMeMOpaHHBIE OpPTaHOUABl KIETKH: 3Hjoruasmarudeckas cetb (OIIC), ammapat ['ombmxw,



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucblo.

JU30COMBI, UX CTpoeHHe W (YHKIHMH. B3auMOCBsA3b OZHOMEMOpPAHHBIX OPraHOUAOB KJIETKH.
CrtpoeHne TpaHyISIPHOTO peTHKylIyMmMa. Mexanusm nanpaeienus 6enkos 6 OIIC. Cunres
pactBopuMbIX  OenmkoB.  CuHTE3  KIETOYHbIX  MeMOpaH. [mamkuii  (arpaHyIisipHbIN)
sHOMIA3MaTHUeCKUi petukynyMm. CekperopHast (yHkius ammapata [ombmxu. Moougukayus
benxos 6 annapame I'onvoacu. Copmuposxa 6enkoé 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutenbHbIX KieTok. Kinertounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~OpPraHOMIBl KJIETKH: MHUTOXOHIPHHU, TIJIacTUAbL. [IpoucxodcoeHue
mumoxonopuui u niacmuo. Cumbuocenes (K.C. Mepexckosckuu, JI. Mapeynuc). Crpoenue u
GyHKIIMM  MHUTOXOHApPUH U minacTuia. llepBuyHble, BTOPUYHBIE U  CIIOXKHbBIE IUIACTHJIBI
(OTOCHHTE3UPYIOLIUX FYKAPUOT. XIIOPOILIACTHI, XPOMOILUIACTHI, JTIEMKOILIIACTHI BBICIIUX PACTCHUIA.

HememOpannsie opranounsl kietku CrtpoeHue M (yHKIMHM HEMEMOPAaHHBIX OpPraHOUIOB
KIeTKu. PubGocomel.  [lpomescymounvie  punamenmol.  MukpodunamMeHTsl.  AKmuHogble
Muxkpoguramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
Muxkporpybouku. Kierounsiii uentp. CTpoeHHe | [BIKEHHE IKI'YTHKOB U PECHHYEK.
MuxkpoTtpyOouku 1muToruiasMel. LleHTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophwie 6enxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapHOIIa3Ma, SAPBIIIKH, WX CTPOEHHE U (YHKIUH.
S nepuslii 6enkoBbIil MaTpukc. [IpocTpancTBeHHOE PaCHOI0KEHUE XPOMOCOM B HHTEP(A3HOM sJIpe.
dyxpomamun u eemepoxpomamun. benku XxpomatuHa — TUCTOHBL. Junamuxa s0ephoti 060104Ky &
mumo3se. Hoepuvlit mpancnopm.

Knerounsie BkimtoueHusi. CpaBHUTENbHAS. XapaKTEPUCTUKA KIIETOK 3YKApHOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

[optpetsi: K.C. MepexkoBckuit, JI. Maprymuc.

Tabnuist u cxembl: «CTpoeHHE SYKAPUOTUUECKOU KIETKN», «CTpOeHHE )KUBOTHOU KIETKH,
«CTpoeHue pacTUTENbHOM  KiIeTKn», «CTpoeHHne MHUTOXOHIApUM», «Sapo», «CrpoeHue
MPOKAPHOTHUYECKON KIETKH.

ObopynoBaHue: CBETOBOH MHUKPOCKOII, MUKPOIIPETIapaThl PACTUTENBHBIX, )KUBOTHBIX KJIETOK,
MHUKpPOIIpenapaThl 0aKTepHaIbHBIX KIETOK.

JlaGopatopHas padora «/3yueHue cTpoeHUs KJIETOK Pa3IUUYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopunasi padora «/ccinenoBaHue miaazMoiiv3a U JEIUIa3MOJIHM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnueckas padora «M3ydeHne IBHKEHHUS HUTOILUIA3MbI B PACTUTENIBHBIX KIIETKAX)».

Tema 6. OGMeH BelecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AcCCHMWIISIIAS. U UCCUMIJISIIIUSL — JIBE CTOPOHBI MeTa0oim3ma. THmbl OOMEHa BEIIECTB:
aBTOTpOGHBINA U reTepoTpodHbIf. YyacTue Kuciopojsa B 0OMEHHBIX Mpoleccax. JHepreTuyeckoe
obecrieyeHue kieTku: mnpespamienue AT® B oOMeHHbIX mpoueccax. DepMEeHTaTUBHBIA XapakTep
peaknuii KJIeTouyHoro meradonuzma. depMeHTHI, UX CTPOCHHE, CBOMCTBA MU MEXaHW3M JICUCTBUSI.
Kodepmentsl. Otimmunst (pepMEHTOB OT HEOPraHWYECKHX KaTajJH3aToOpOB. Belku-akTHBaTOpbI W
OeIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PePMEHTATUBHBIX PEAKIMNA OT Pa3TUYHBIX (PaKTOPOB.

[lepBUYHBIN CUHTE3 OpraHUYECKUX BemlecTB B KieTke. DoTocuHTe3. AHoKcuceHHuld U
oxkcuzenHvlll  pomocunmes y obaxkmeputi. Ceemocobupaiowjue nueMeHmMvl U NUSMEHMbL
peaxkyuonHoz2o yeumpa. Ponb xyoporutactoB B mpouecce ¢ortocuHTe3a. CBeTroBas M TEMHOBas
¢dazpl. @omoovixanue, Cz., Cs- u CAM-munsr gpomocunmesa. IlpogykTuBHOCTH (POTOCHHTE3A.
Bnusiaue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.
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XemocuHTe3. PazHooOpasne OopraHu3MOB-XEMOCHHTETHKOB: HUTPUDUIUPYIOIIHE OaKTepHH,
xKenez00aKkTepru, cepoOaKTeprH, BOJIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.

Amnaspobnble opranu3mbl. Buabl Opokenus. IIpoaykTbl OpoKeHHsS W MX HCIIOJIb30BaHUE
YEeIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHM3MBI KaK OOBEKTHl OHOTEXHOJIOTHMH W BO30YIUTEIH
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. OTalbl JHEpreTHyeckoro obmena. I[loaroroBUTenbHBIN ATar.
['mukonu3 — 6ECKUCIOPOAHOE PACIICTNICHHE TIIFOKO3bI.

buonoruueckoe okucleHUE, WIN KIETOYHOE JbIxaHue. Ponb MHTOXOHApPUI B Ipoleccax
Oouonoruueckoro okucineHus. luxnnueckue peakuuu. OxucnurenabHoe QochopunupoBanue.
Ouepeus membpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoii AT@-cunmasuol.
[IpeumymiectBa a’poOHOro myTu oOMEHa BeLIeCTB IMepe] aHa’dpoOHbIM. ddekTuBHOCTH
HHEPreTUIECKOro oOMeHa.

JdemoHcTpauuu

[optpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer u cxembl: «®DoTocuHTE3», «DHEpreTHYecKuii oOMeH», «bmocuHTEe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyIOBaHUE [Jisl MPHUTOTOBICHHUS MOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPETIAPaToB.

JlaGopaTopHas padora «/3ydyeHue KaTaJIUTHYECKOHW aKTUBHOCTH (PEpMEHTOB (Ha mpuMepe
aMmIIa3bl WIK KaTaaasbl)y.

JlabopaTopuas pa6ora «/3yueHue GpepMEHTATUBHOTO PACHICINICHUS MTEPOKCHUIA BOJOPOAA
B PAaCTUTEIHHBIX M JKUBOTHBIX KIIETKAX).

JladopaTopnasi pabora «CpaBHeHHUE MPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaencrBenHass nHGOPMANKs U peajn3anus eé B KJIeTKe

Peaknum marpuyHOTO CcHHTE3a. [IpHHIMIT KOMIUIEMEHTAPHOCTH B PEAKIHUSAX MaTPUIHOTO
cuHTe3a. Peanuzanus HacnenctBeHHo wuHGopmanuu. [‘eHeTMYecKud KoJ, €ro CBOMCTBA.
Tpauckpuniuss — matpuunblii cuHte3 PHK. [IpuHIMOBI TpaHCKPUMNIMHM: KOMILJIEMEHTAPHOCTb,
aHTUNAPAJUIEIbHOCTb, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxkapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnauuss u e€ sranbl. Yuactue TpancnopTHeix PHK B OmocunTtese Oenka. VYcnoBus
ouocunTe3a 6enka. Koaupoanre aMuHOKUCIOT. Poss pubocom B OnocuHTe3e Oenka.

Cogpemennvie npeocmasnenuss 0 cmpoenuu ceros. OpraHuzanus T€HOMa y MPOKapUoOT U
9yKapuoT. Perynsiuus akTUBHOCTH reHOB y npokapuot. ['unoresa onepona (®. Kakoo, XK. Mano).
MonekynapHule mexanusmsl dIKcnpeccuu 2eHog y aykapuom. Ponb xpomamuna 6 pezynayuu pabomei
2enos. Perymnsuns oOMeHHBIX IPoIieccoB B KieTke. KieTounslil romeocTas.

Bupycbl — HekneTouHble (OPMBI KU3HH U OONMUTaTHBIE Tapa3uThl. CTpOEHUE MPOCTHIX H
CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusnennoiil yuxn [JHK-codepacawux supycos,
PHK-cooeporcawux supycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasa, unmezpasd.

Bupychsle 3a60eBanus uyenoBeka, >kuBOTHbIX, pactenuid. CITNJ], COVID-19, conuanbabie
U METUIIMHCKHUE TPOOIEMBI.

Buoungpopmamura: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxmyphoix
ouonocuueckux oanuvix. Hanomexunonoeuu ¢ ouonocuu u meouyune. Ilpoepammupyemvle ¢pynkyuu
benxos. Cnocobvt 00cmasKu 1eKkapcms.

JdemoHcTpanuu
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[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.

Tabmumer u cxembl:  «buocwHTe3  Oenkay, «l'eHetmyeckuii  koma», «Bupycem,
«bakrepuodparm».

IIpakTnueckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7/ Ku3zHeHHBIH HUKJ KJIETKH

Knerounsnii 1nuki, ero mepuonbl W perymsanusa. Hurepdaza u murto3. OcobeHHOCTH
MPOLIECCOB, MpoTekarmmx B uHTepdasze. [loaroroBka KIETKH K JAeleHHO. [IpecuHTeTHUECKUi
(HOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IIPEMUTOTHYECKHUI) IEpUOJIbI
nHTEep(DAa3HI.

Marpuunsiii  cunre3 JHK —  permkanums.  Ilpunnunsr  perummkamuun — JIHK:
KOMIUIEMEHTAPHOCTh,  TOJYKOHCEPBAaTUBHBIA  CHUHTE3,  aHTUIAPAJUIENIBHOCTb.  MexaHu3Mm
peruukauuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Teromepsl U Teaomepasza. XpOMOCOMHBIM
HaOOp KJIETKHM — KapuOTHN. JMIUIOMAHBIA W TamjoMIHBIM HAaOOphl XPOMOCOM. ['OMosIOrHuHBIE
XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Jlenenue kneTku — Muto3. CTaguu MUTO3a U IPOUCXOAIIME B HUX IIpoLecchl. TUIbl MUTO3a.
Kapuokunes n nuroknnes. buosorndyeckoe 3Ha4yeHIE MUTO3a.

Perynsmus mutoTndeckoro nukia kietku. [Iporpammupyemas kiieTouHasi TuOeNb — aromnTos.

Knerounoe smpo, xpomocombl, (yHKIIMOHAJIbHas TeHOMHKA. Mexanusmsl npoaugepayuu,
ouppepenyuposxu, cmapenus u euderu kiemok. «Lfugposas xnemka» — ououngopmamuyeckue
MoOoenu QYHKYUOHUPOBAHUSA KILEMKU.

JdeMoncTpanmun

Tabmumel u cxembl: «KH3HEHHBIA LMK KIETKW», «MHTO3», «CTpOEHHE XPOMOCOMY,
«Pennukanus [JHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKporpenaparbl: «MuUTO3 B KIETKax KOpEIIKa
JIyKay.

JlabopaTopnasi padora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopunasi pabdora «HaGmoneHne MHTO3a B KJIETKaX KOHYMKa KOpelika Jyka (Ha
TOTOBBIX MUKpPOIIpErapaTax ).

Tema 9. Ctpoenne u pyHKIMH OPraHu3MoOB

buonornueckoe  pazHooOpazue  OpPraHU3MOB. OnHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS U JKU3HENEATENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeH, OJHOKJIETOYHbIE TPHOBI, OJHOKJIETOYHBIE BOJIOPOCIH, JIpyrue mpoTHcThl. KonoHuambHbIE
OpraHU3MBI.

B3anMocCBsA3p 4yacTell MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OPraHOB.
Opranusm kak eauHoe nenoe. ['omeocras.

Tkanu pactenuii. TUIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTeNbHAsI, TOKPOBHAS, TPOBOIAINIAS,
OCHOBHasA, MexaHnueckasi. OCOOEHHOCTH CTPOEHHUS, GYHKLUMH U PaclooKEeHHs TKaHel B opraHax
pacTeHui.

TkaHu )KMBOTHBIX M yeloBeKa. THIMBI )KUBOTHBIX TKaHEN: AMHUTETUAIbHAsA, COCTUHUTENbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKIMI M pacroloXeHuss TKaHeH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE M IeHEpaTUBHBIE OpraHbl pacTeHUM. OpraHbl U CHCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMN OPraHOB U CHCTEM OpPTaHOB.

Omnopa Tena oprann3MoB. Kapkac pacrenuii. CkeneTsl OJHOKIETOYHBIX ¥ MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTPOEHHE U TUIIBI COEIUHEHUS KOCTEH.
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JIBi>keHHe  OpraHu3MoB. J[BUJKEHME  OJHOKJIETOYHBIX  OpraHu3MoB:  amMEOOMIHOE,
KTI'YTUKOBOE, PECHUYHOE. JIBUKEHUE MHOIOKJIIETOYHBIX PACTEHHUI: TPOIIU3MBI U HACTUU. J[BHKEHUE
MHOTOKJICTOYHBIX KHBOTHBIX U YeJIOBEKA: MbIlIeuHast cucreMa. Pednexc. CkeneTHbIe MBIIIIIBI U UX
paborta.

IIutanue opranmsmos. [lormomenue BOABI, YIVIEKMCIOINO Ia3a M MHUHEPAJIbHBIX BEILIECTB
pacrenusamu. Ilurtanue >KMBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPHUKJIETOYHOE IHIIEBAPEHUE.
[IuTaHue MO3BOHOUYHBIX >KUBOTHBIX. OTAENbl NUIIEBAPUTENBHOrO Tpakra. [luimeBapurenbHbie
xkenesbl. [InimeBapurenpHas cucTeMa 4enoBeKa.

Jlpixanue opraHu3moB. Jlpixanuwe pacrenuid. Jlpixanue x)uBOTHBIX. Juddy3us razos uepes
OBEpXHOCTh KieTKUu. KoxkHoe apixanue. JlpixarenbHas noBepxHocTb. JKaOepHoe u nérouHoe
JbIxaHue. J[pIXaHue M03BOHOYHBIX KMUBOTHBIX U YEJIOBEKA. JBOJIIOLIMOHHOE YCIOXKHEHUE CTPOCHUS
JErKUX TII03BOHOYHBIX >KMBOTHBIX. JlpIXaTeilbHas cucTreMa dejloBeKa. MeXaHu3M BEHTWIALUHU
NErKUX y NTUL U MIIEKONUTAOMMX. Perynsanus npixanus. JlpixareabHble 00bEMBI.

Tpancnopt BemecTs y oOpranu3MoB. TpaHCIIOPTHBIE CUCTEMBI pACTEHUM. TpaHCIIOPT BELECTB
y *KUBOTHBIX. KpoBeHOCHAas cucteMa u e€ opranbl. KpoBeHOCHAs cCTeMa IO3BOHOYHBIX )KMBOTHBIX
u yenoBeka. Cepale, KPOBEHOCHBIE COCYIBI U KpOoBb. Kpyru kpoBooOpamieHus. DBOTIOIHMOHHBIC
YCIOXKHEHHUsI CTPOEHHUS KPOBEHOCHOW CHCTEMBbl IO3BOHOYHBIX XMBOTHBIX. PaboTa cepama u eé
peryssnus.

Beinenenne y opraHu3smoB. Belnenenue y pacteHuid. BblneneHue 'y KMBOTHBIX.
Coxparutensablie Bakyosnu. Opransl BeigeneHus. OUIbTpalus, ceKpenrs 1 00paTHOe BCaChIBaHUE
KaK MeXaHU3Mbl paboTbl OpraHoB BbliedeHUsA. CBs3b IOJOCTH Tejla C KPOBEHOCHOM U
BBIICJIUTEIIBHON CcUCTEMaMM. BplneneHne y NO3BOHOYHBIX JKMBOTHBIX M 4ejoBeka. llouku.
Crpoenne u pyHKmonupoBanue Heppona. OOpa3oBaHHE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOUHBIX OpraHu3MoB. Criopbl OaKTepHil U LUCTHI
IIPOCTEHIINX. 3alUuTa Yy MHOTOKIETO4YHBIX pacreHuid. Kytukyna. Cpeacrsa maccHMBHOM U
XHUMHUYECKON 3aIIUThl. ODUTOHIIUIHI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI 1 X IPOM3BOIHBIE. 3alUTa OpraHU3Ma OT
6one3neil. UMMyHHast cuctema yenoBeka. KieTouHslil U rymopalibHbIil UMMYHHUTET. Bpoxa€HHbII
U 1puoOpeTéHHbIN crenupuieckuii UMMYHUTET. Teopus KIOHAJIbHO-CEIeKTHBHOTO MMMYHHUTETA
(II. Opmux, ®. M. bepuer, C. ToneraBa). BocnaiuTenbHble OTBEThl OpraHu3mMoB. Poib
BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxuMocTe M peryimsinus y OpPraHu3MoB. PasgpakmMocTe y  OJHOKIJIETOYHBIX
opranu3moB. Takcuchl. PazapakuMocTh M peryisuus y pacTeHuil. PocToBele BemecTBa M UX
3HAUYEHHUE.

HepBhas cuctema u pediekropHas peryisiuus y >kMBOTHBIX. HepBHast cucrema u €€ oTaensl.
DBOJIOIMOHHOE YCIOKHEHUE CTPOCHMSI HEPBHOM CUCTEMBI y JKUBOTHBIX. OT/I€NbI TOJIOBHOT'O MO3Tra
MI03BOHOYHBIX JKUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHble U yCIOBHBIE pe(IIEKCHI.

I'yMopanbHass perynauus W OSHIOKPUHHAs CHCTEMa JKMBOTHBIX M 4enoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M HX TOPMOHBI. JlelicTBME TOpMOHOB. B3anMMOCBS3b HEpPBHOM H
SHIOKPUHHOM cucteM. [ mmoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIC BOJOPOCTHY», «MHOTOKIETOUYHBIE BOJOPOCIHY,
«baktepuny, «IIpocretimuey», «Opranbl IBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHM pacTeHuil», «KOpHEBbIE CHCTEMBDY,
«Ctpoenue crebdins», «CTpoeHHE JIUCTOBOM MIaCTUHKNY, «TKaHU )KUBOTHBIX», «CKeJeT 4eIoBeKay,
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«[InmeBapurenpHas cucrema», «KpoBeHOCHas cucreMay, «JlpIxatenpHas cucremay, «HepsBHas
cucreMa», «Koxa», «MpblmeuHas cucrema», «BplaenurenpHas cucTeMa», «OHAOKPUHHAs
cucreMa», «CtpoeHue MbIILb», «MMmyHuTeT», «KumeuHnononaoctHele», «CxeMa NUTaHUS
pacTteHuii», «KpoBEHOCHbIE CHCTEMBI ITI03BOHOYHBIX UBOTHBIX», «CTpoeHHe ruapb», «CTpoeHue
I1aHapun», «BHyTpeHHee cTpoeHHe noXaAeBoro uepBsi», «HepBHas cuctema pbuio», «HepBHas
cucTeMa JIrymkn», «HepBHas cucrema npecmsikaromuxcs», «HepsHas cucrema nruny, «HepBHas
crcTeMa MJICKONUTAIOMmuUX», «HepBHas cuctema yenoBekay, «Pediexcey.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpPENapaThl OJHOKIETOYHBIX OPTraHU3MOB,
MUKpOIIpEenaparsl TKaHEW, PaKOBHHBI MOJUIIOCKOB, KOJUIEKIIUHM HACEKOMBIX, UITIOKOXKUX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX PAacTeHUM, repOapuu pacTeHUM pPa3HbIX OTEJNIOB, BIa)KHbIE IpenapaThl
KUBOTHBIX, CKEJIETbl MO3BOHOYHBIX, KOJJICKIMH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEIOBEKa,
000pyI0BaHUE ISl IEMOHCTPALIMU TIOYBEHHOTO W BO3AYIIHOTO MUTAHHS PACTEHUH, pacIleriCHHs
KpaxMana U OeJIKOB 1o JeicTBueM (epMeHTOB, 000pyaOBaHUE JUIsl JEMOHCTPALMK OIBITOB 10
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKHX, MEXaHU3Ma JbIXaTEIbHBIX JBWKECHUH, MOJENIN
TOJIOBHOTI'O MO3I'a Pa3IMYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHeil pacTeHUI.

JlabopaTopHas padora «/3ydyeHue TKaHEel )KUBOTHBIX».

JlabopaTopnasi padora «/3ydeHne opranoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHHe 1 pa3BUTHE OPTAaHNU3MOB

@DopMBI Pa3MHOKEHUSI OPTaHU3MOB: Oecronoe (BKJIOYas BETCTATUBHOE) U TOJIOBOC. Bubl
0€ecroJI0ro pa3sMHOXKEHUS: IOYKOBAaHUE, CIOPYIALHNA, pparMeHTalHsl, KIOHUPOBaHUE.

[TonoBoe pazmuoxenue. [lonoBsie KieTkH, win rametsl. Meiio3. Ctaguu meiosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bruosornaeckuii CMbICI Me03a U IIOJIOBOTO Iiporecca. Menos
U €r0 MECTO B )KMU3HEHHOM IIUKJIE OPTaHU3MOB.

IIpenzapoapiieBoe pazButue. ['amerorenes y x«uBoTHbIX. [losoBsle sxene3sl. OOpa3zoBaHue U
pa3BUTHE NOJIOBBIX KJIEeTOK. Criepmarorenes u ooreHe3. CTpoeHUE MOJIOBBIX KIETOK.

OnnofgoTBOpeHHEe M SMOpPUOHATIBHOE pa3BUTHE >KUBOTHBIX. CrocoObl OIIOOTBOPEHUS:
Hapy)KHO€, BHyTpeHHee. [lapTreHorenes.

WuauBuyanbHOEe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrHs — HayKa O Pa3BUTUHU
opranusMoB. Mopgozcenes — oona us 2nagnvix npobnrem smopuonozuu. Konyenyus mopgozernos u
mooenu mopghozenesa. Ctaguu >MOpUOTreHe3a KUBOTHBIX (Ha mpumepe jsarymku). [IpobGrenue.
Tunsl npoOnenus. /Jemepmunuposannoe u HedepmuHuposanHoe Opobnenue. bracmyna, munol
onacmyn. OCOOEHHOCTU JpOOJCHHUS MIICKONMMUTAIOUIMX. 3apObIIIEBbIE JIMCTKU (TacTpPyJISALM).
3aknagka OpraHoB M TKaHEH W3 3apOoJbIIIEBBIX JINCTKOB. B3anMHOe BiMsHHE 4acTed
pa3BuBaroIIerocs 3apojsiia (3MOpHOHaIbHAs MHAYKLKA). 3aKiIagKa MJIaHa CTPOEHUS! KUBOTHOIO
KaK pe3yJbTaT MEpapXMUECKUX B3aUMOJEHCTBUI IeHOB. BiusHue Ha >MOpHOHAIBHOE pa3BUTHE
pa3nUYHbIX (PAKTOPOB OKPY>KAOLIECH Cpe/Ibl.

Poct u pa3zsurtue xuBoTHbIX. [locTamMOpronansHbIil nepuos. [Ipsimoe u HenpsMoe pa3BHUTHE.
Pa3Bute ¢ Meramopo3oM y O€ClO3BOHOYHBIX M TIO3BOHOYHBIX >KMBOTHBIX. bHojormueckoe
3HaYEHUE NPSIMOIO0 M HENPSMOro pPa3BUTHUSA, UX paclpocTpaHeHHEe B Mpuponae. Tumel pocrta
KHUBOTHBIX. DAaKTOpPBI PEryIslMUd pOCTa >KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHOHAIBLHOTO
pa3BUTHA y >KMBOTHBIX M uesoBeka. llepuonbl oHTOreHesa uenoBeka. CTapeHHE M CMEpPTh Kak
OMOJIOrMYECKHE MPOLIECCHI.

Pasmuoxenue u pazutue pacreHuil. 'amerodur u cnopodur. Meilo3 B )KU3HEHHOM IIHKIIE
pactenuii. OOpa3oBaHue crop B mpoliecce Meiio3a. ['amerorenes y pacteHuil. Omno10TBOpeHNE U
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pa3BUTHE PACTUTENBHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHE Y IBETKOBBIX PACTCHUMU.
OO0pasoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBl PETYISIUN OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnuipsl u cxembl: «BeretatuBHOe pa3MHOXKEHHE», «THIBI OECIONOro pa3MHOXKEHUS,
«Pa3MHOXkEHHE XJIIaMUIOMOHAbI», «Pa3zMHOKEHUE 3BIIICHBIY, «Pa3zMHOKEHUE THAPB), «Menosy,
«Xpomocombl», «I'amerorenes», «CTpoeHHe SHLEKIETKH U criepMaro3ouaa», «OCHOBHBIE CTaIUU
OHTOreHe3ay», «lIpsAmoe u HenpsiMoe pa3BUTHE, «Pa3BUTHE MalICKOro KyKa», «Pa3Burue capaHum»,
«Pa3ButHe JIArymkn», «/{BoWHOE OIUIOJOTBOPEHHUE Yy LBETKOBBIX pacTeHui», «CTpOEHHE CEMSH
OJIHOJOJIBHBIX U JIBYAOJBHBIX PACTCHUI», «KU3HEHHBIM UK MOPCKOM KamycTbl», «’KU3HEHHBIN
LUK MXay, « KHU3HEHHBIN UKII MAOPOTHUKAY, < KU3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIpENapaThl SHIEKIECTOK U CIEPMAaTO30H0B,
Mozeinb «L UKl pa3BUTHSA JISTYIIKN.

JlabopaTtopnass paGora «V3yueHue CTpPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax».

IIpakTHyeckass padora «BpIsBICHHME MPU3HAKOB CXOJCTBA 3apOJbIIIEH IO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIITUX PACTCHUN».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIeICTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

HcTopust craHOBIEHUS U pa3BUTUS TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponps oTedecTBeHHBIX y4€HBIX B pa3BuTuu reHetuku. Padorer H. K. Konbmosa, H. U.
Basunosa, A. H. Bemoszepckoro, I'. JI. Kapneuenko, 0. A. ®umumyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHMYECKHE MOHATUS U CHUMBOJIBI. |'OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHbIE
T€Hbl, aJbTEPHATUBHbIE MPU3HAKH, JOMUHAHTHBII M pELUECCUBHBIA MPU3HAK, TOMO3UIOTa,
reTepo3uroTa, 4McTas JHUHUSA, THOpUAbI, TeHOTHN, (peHoTHUn. OCHOBHBIE METO/Abl TE€HETUKHU:
rUOPUA0IOTHUECKUN, TUTOJIOTMUECKHM, MOJIEKYIISIPHO-T€HETHYECKHH.

JdemoncTpanuu

IToptpersr: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basuios, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

TaOmuis! u cxeMbl: «MeTobl TeHETUKMY, «CXEMBbl CKpEIMBaHUS.

JlaGopaTopHnas padora «/{po3oduina kak 00BEKT FTeHETUUECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiit 3akoH MeHnenss — 3akoH enuHooO0pa3usi THOPHUIOB
neporo nokosnenusd. [IpaBuno nomuHupoBanusa. Bropoi 3akoH MeHnens — 3aK0H pacuienyieHus
IpU3HAKOB. [{UTOMOrNYecKne OCHOBBI MOHOTMOPHUHOTO CKPEIIMBaHUs. [ MIOTe3a YUCTOTHI raMeT.

AHnanusupyrouiee ckpemuBanue. [IpoMexyTouHbIil xapakTep HaciaenoBaHud. PaciuerieHue
IIPU3HAKOB IIPH HETIOJHOM JIOMUHHUPOBAHUHU.

JurubpunHoe ckpeuuBanue. Tpetuil 3akoH MeHienst — 3aK0OH He3aBUCUMOTO HaCJIeJOBAHUS
npU3HAKOB. LlUuToNOornueckne OCHOBBI TUTHOPUIAHOTO CKpPEIIUBaHUS.

CueruieHHoe HacienoBaHue npusHakoB. PaGotel T. Moprana. CueruieHHOe HacieloBaHHe
T€HOB, HAPYIICHHUE CLETUICHUS MEXIY TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHU3M OIPEAENICHHs MO0Ja. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi M TIeTepOraMeTHbIM IoJ. ['eHeTHudeckas CTPYKTypa IIOJIOBBIX
xpoMocoM. HaciienoBanue pu3HaKoB, CLEIUIEHHBIX C II0JIOM.
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l'enotun kak uenmoctHas cucrteMa. I[lneldoTponus — MHOXKECTBEHHOE JCHCTBUE TEHA.
MHoO)KeCTBEHHbI ~ ajutenu3M. B3anmoneicTBhe HeauleNbHbIX TE€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tonmumepust.

I'eHeTMYeCKUIT KOHTPOJIb pa3BUTHS PACTEHUM, JKUBOTHBIX UM YEJIOBEKa, a TaKkKe
(GU3MOJOTMYECKUX MPOLIECCOB, MOBEAECHUS U KOTHUTUBHBIX (QyHKIMH. ['eHeTHuyeckne MexaHU3Mbl
CUMOHMOreHe3a, MEXaHU3Mbl B3aUMOJIEMCTBUS «XO3SIMH — MApa3sUT» U «XO35IMH — MHUKPOOHOMY.
I'eneTnueckue acmeKThl KOHTPOJS M W3MEHEHHs HACJICACTBEHHOW WH(POPMALUU B TOKOJICHHIX
KJIETOK U OPraHU3MOB.

JdemoHcTpaumuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuupr 1 cxemsl: «llepBblii U BTOpoW 3akoHbl Menaensa», «Tpetuil 3akoH Mennensa»,
«AHanu3upymolee ckpemuBanue», «HenomHoe nomuHupoBaHue», «CLEIIEHHOE HACIEI0BaHUE
IIPU3HAKOB y apo3oduisl», «I'eHetnka nonay, «Kapuotun denoBekayn, «Kapuotun apo3oduis,
«Kapnotun nrunen», «MHOKECTBEHHBIN alienu3m», «B3anMonelicTeue reHoBY.

O6opynoBanue: Mojedb JUIsl JEMOHCTpAllMM 3aKOHOB €IMHO00pa3zusi rMOpHA0B MEPBOIO
IIOKOJICHUS W PAacCIUCIUICHUs INPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCUMOTO
HaCJIEOBaHMs IIPU3HAKOB, MOJENb i JEMOHCTPALMM CLEIJICHHOIO HACIENOBAaHUS INPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: «/po3odpunar.

IIpakTnueckas padora «3yyeHue pe3ylbTaTOB MOHOTHOPUIHOTO CKPEILUMBAHUSA Y
TPO30(PUITBI».

IIpakTnueckass padora «l3yueHue pe3ynbTaTOB AUTHOPUIHOIO CKpPEIIMBAHUS Y
JPO30(UITBI».

Tema 13. 3akoHOMEePHOCTH U3MEHYMBOCTH

B3anmopneiictBue reHotMna W cpensl npu  GopmupoBaHuH (GeHOTHNA. M3MEHYMBOCTH
npu3HakoB.  KadecTBeHHbIE M KOJMYECTBEHHBIE  INpPU3HAKM. Buzabsl  M3MEH4YMBOCTH:
HEHACJIEACTBEHHAs U HACJICACTBECHHAS.

MonudukanonHas u3MeHUUBOCTh. Ponb cpenpl B (dopmupoBaHuM MOAU(DUKAIIMOHHON
n3MeHunuBoctd. Hopma peakuuu mnpusHaka. BapuanumonsHslii psin v BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

I'enoTunuueckass wW3MEeHYUBOCTb. (CBOMCTBA TI'€HOTMIIMYECKON W3MEHUMBOCTH. Bupel
TFeHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHasi W3MEeHYMBOCTh. Mei03 W TOJOBOM MpolleCC — OCHOBA KOMOMHATHBHOU
M3MEHYMBOCTU. Pojb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHMM T'€HETHMUYECKOI'0 pa3HOOOpasus B
Ipezenax OQHOro BUAA.

MytanmonHass W3MEHYMBOCTb. Buabsl MyTanuil: TE€HHBIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrioHTaHHBIE M MHIYLUMPOBaHHbIE MYyTallUU. SIAepHble M LUTOIIA3MAaTHYECKUE MYTalUH.
ComaTtnueckue M TOJOBbIE MyTanMu. [IpuyvHBI BO3HMKHOBEHMs MyTauuil. MyrareHsl W HX
BIUSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOI'O Ipolecca. 3aKOH TOMOJIOTHYECKHX
psnoB B HacinenctBeHHoW wusMeHunBoctd (H.M. BaBunos). BHesnepHas u3MeHUYMBOCTD H
HAaCJEACTBEHHOCTD.

Onueenemuxa u >NUCEHOMUKA, POJb  INULEHEMUYECKUX (YaKkmopos 8 HACIe008aHUU U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOSE ) OP2AHUSMOB.

JdemMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.
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Tabmupr u  cxembl: «Bunel uaMeHunBocTHy», «MoaudukanuoHHas HU3MEHUYHUBOCTHY,
«KoMOuHaTHBHAST U3MEHUUBOCTHY, «Meiio3y, «OmronoTBopeHuey, «l eHeTudeckue 3a0ojeBaHUSL
yenoBeKay, «Buael myranuii».

O6opynoBaHue: KHBbIE € TepOApHBIC JK3EMIUISIPHl KOMHATHBIX PACTCHHH, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C Pa3JIMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTtopnasi  pabdora  «lcciemoBaHwe — 3aKOHOMEPHOCTEH  MOJIU(DUKAITMOHHOM
W3MEHUYHUBOCTH. [locTpoeHME BapHAIlMOHHOIO psAJia U BApUALMOHHOW KPUBOM».

IIpakTunyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTuKa 4es0BeKka

Kapuotun denmoBeka. MexayHaponHas IporpaMMa HCCIEAOBAHMS TE€HOMAa YEJIOBEKA.
MeToapl M3Y4YeHHS TCHETUKH YeJIOBEKA: T'CHEAJOTUYECCKHUH, OJIM3HEIOBBIM, ITUTOTCHETHYCCKUA,
MONYJISLIMOHHO-CTATUCTUYECKUN,  MOJEKYJISIpHO-TeHeTH4YeCKuid. COBpPEMEHHOE  OIpeesICHHE
TE€HOTHIIA: [TOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIMPOBAHUE, B TOM 4ucie ¢ nomombto [I1IP-
aHanuza. HacnencrBennsle 3a0oneBanusi 4enoBeka. ['eHHbIE U XpOMOCOMHBIE OOJIE3HHM YETIOBEKa.
bonesnn ¢ HaciaeACTBEHHON MPEAPACIIONOKEHHOCThIO. 3HAYCHUE MEIUIMHCKOM TEHETHKU B
MPEAOTBPALIEHUA U JICYCHUU TEHETUYECKHX 3a00JIeBaHUN uenoBeka. MeanKo-reHeTHYeCKoe
KOHCYnbTHUpOBaHHE. CTBOJNOBbIE KIIETKU. [IOHATHE «reHEeTHYecKOoro rpys3a». DTHYECKHUE aCIEKThI
HCCIIEIOBaHHM B 00JIACTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (HakTOPHl IMOBBIMICHHOW YYBCTBUTEIBHOCTH YEJOBEKAa K (U3HUYECKOMY U
XMMHYECKOMY 3arpsA3HECHUIO OKpYKaromen cpenbl. ['eHeTnueckas npeapacnoyioKEHHOCTh YEIOBEKA
K MaTOJIOTUSIM.

JdeMoHcTpamun

Tabmuubl u cxemsl: «Kapuotum uyenoBeka», «MeToabl W3y4deHUs] TEHETUKH YEJIOBEKaY,
«"enernyeckue 3a00J€BaHUS YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTuKanusi W CeNeKIUs. 3apoKJIeHUEe CeNeKIMu U jaoMectukanuu. Yuenue H. U.
BasuioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpasus KyJlbTypHBIX pacTeHui. Ponb cenekuuu B
CO3JJaHUU COPTOB PACTEHHI M MOPOJ KUBOTHBIX. COpT, MOpoJa, MTaMM. 3aKOH TOMOJIOTHYECKUX
psAIOB B HacieacTBeHHOM u3meHunBocTH H. WM. BaBuioBa, ero 3HaueHHE AJis CEJIEKIMOHHOU
paboTHI.

MeTtoapl ceneKunoHHOW paboThl. MICKycCTBEHHBIM OTOOp: MacCOBBIM M MHAWBUYATbHBIN.
Ortanbl KOMOMHAIIMOHHOW cenekiuu. McmbiTanue mpousBoguTeneil mo moromMcTtBy. OTtbop mo
TEHOTHUITY C MOMOIIBI0 OIEHKU (DEHOTHIIA MOTOMCTBA U OTOOp MO TEHOTHUITY C MOMOIIBI0 aHaTH3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJeKIIMOHHOM paboTel. PaguanuoHHBId U
XUMHUYECKUI MyTareHe3 Kak MCTOYHHUK MyTaluid y KyJIbTypHBIX (OpM  OpraHu3MOB.
Hcnonb30BaHWe TEHOMHOTO PEIaKTHPOBAHUS U MeTo/0B pekomOuHaHTHRIX JIHK mis momyuenus
HWCXOJHOTO MaTepuaa Jis CeJICKIIHUH.

[Tonydenue  MOJIMILIOU]IOB. BrayTpuBumoBas  rulGpuamsanus. bim3kopoacTBeHHOE
CKpellrMBaHue, Wi HHOpuANHT. HepoacTBEeHHOE CKpelrBaHue, UM ayTOpUAMHT. ['eTepo3nc u ero
npuunHbl. Mcnons3oBanue rereposuca B cenekuuu. OtmanéHHas rubpuamsanus. [Ipeomonenue
OecTuIousi MEXBUIOBBIX THOPUIIOB. JlOCTHXKEHUS CENEKIIMM PACTEHUW W JKUBOTHBIX. «3enéHas
DpesonoyuUs».

CoxpaHeHre M HM3y4YE€HHE TE€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUM M HMX JUKHUX
ponuyeit uisi CO37aHKsl HOBBIX COPTOB U THOPHIIOB CENbCKOXO3SHCTBEHHBIX KYIBbTYp. M3yueHue,
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coxpamenue u ynpaeieHue 2eHemudecKUMu pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YEAX YIVUULEHUs CYWECMBYIOWUX U CO30AHUSA HOBLIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yucne ¢ NpUMEHEHUeM COBPEMEHHBIX MemoO008 HAYUHbIX UCCIe0068aHUL, Nepedosvblx uoeu U
NepCneKmuEHbIX MeXHONO2U.

JdemoHcTpauuu

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, I1. I1. JIykbsinenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuuer u cxembl: «LIeHTPBI MPOUCXOXKICHUS U MHOT000pasusi KyJbTYPHBIX PacTECHHI,
«3aKOH TOMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOM HW3MEHYMBOCTH», «METOIbl CEJIEKIUNY,
«Otnanénnas rubpuanszanusy», «Myrareses».

JlabopaTopHnasi paGora «/I3yueHue cOpPTOB KyJbTYPHBIX PAaCTEHHH M IOPOA JIOMAaIIHUX
KUBOTHBIX).

JlaGoparopHas padora «/3yueHne MeTOA0B CEIEKIIUN PACTCHUIN.

IpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikcekypenst «OCHOBHbIE METOJbI M JOCTHMIXKEHHS CENEKLUU PAcTeHWH U SKUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTaHIUIO, IUIEMEHHYIO ()epMy, COPTOMCIBITATENBHBIM YYacTOK, B TEIUIMYHOE
XO3SICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTUSI U CHHTETHYECKast OMOJIOTHSA

OOBeKTHI, HUCHONb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBIE W TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTaHW3Mbl, MX XapakTepUCTUKAa. TpaJuluOHHAs OMOTEXHOJOTUA: XJieOOoIleUeHue,
[IOJly4YeHHE KHUCIOMOJIOYHBIX IPOJYKTOB, BHHOAENHE. MukpoOuosornueckuii cunre3. OOBEKTHI
MHUKPOOHOIOrHYeCKUX TexHonoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozaHue  TEXHOJOIMM M HMHCTPYMEHTOB  LIEJICHANIPaBICHHOIO  M3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C 1I€JIbIO MIOJIyUYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPKAINX HE
BCTpEYaoIIUecs B PUpoJe OMOCUHTETUYECKUE Ty TH.

Knerounas uHxeHepuss. MeTonbl KyiabTypbl KIETOK M TKAHEW DPACTEHUH M JKUBOTHBIX.
Kpuobanku. ComaTtnueckas rudpuauzanuss M comMaTHueckuil smOpuoreHes. Mcmonb3oBaHue
ralionJI0OB B CEJIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKIOHANbHLIX U NOJIUKIOHANbHBLIX anmumen 6 Meouyure. VICKycCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKkIus SHIEKIETOK M KIOHUPOBAaHUE KMBOTHBIX. METOJ TpaHCIUIAHTALUH SIAEP KIETOK.
Texunonocuu  0300poGreHUs,  KYIbMUBUPOBAHUA U MUKPOKIOHANLHO20 — DA3SMHONCEHUS.
CeNbCKOXO03AUCTNGEHHBIX KYIbMYP.

XpoMOCOMHasi U TIeHHas WHKeHepHs. VICKyCCTBEHHBIM CHHTE3 IeHa M KOHCTPYMPOBAaHHE
pexomOuHanTHeIX JIHK. Coszdanue mpanceennvix opeanusmos. JIOCTUXKEHMS W TEPCIEKTUBBI
XPOMOCOMHOMW U T€HHOHN MH)KEHEPHUU. DKOJIOTHUYECKHE U AITHUECKHUE TPOOJIEMbl FTeHHOW MHKEHEPUH.

Menunuackue OmorexHonoruu. lloctrenomuas nudposas menunmua. [TP-auarsHocruka.
MeTaboa0MHBIH aHaNN3, T€HOLEHTPUYECKUN aHAIM3 MPOTEOMa YeJIOBeKa Ul OLEHKH COCTOSHUS
ero 370poBbs. Vcnonabp3oBaHWE CTBOJIOBBIX KiIeToK. TapreTHas Tepamnus paka. 3D-Onmommxenepus
U pa3paboTKU (yHIAMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/1aHus KOMILUIEKCHBIX
TKaHEeW COoYeTaHHWEM TEXHOJIOTUH TPEXMEPHOro OMONMPHUHTHHra M ckadoyIuHTra ISl perieHus
3a]1a4 IEPCOHAIN3UPOBAHHON MEIULIUHBL.

Co3ngaHue BEKTOPHBIX BaKIMH C IeJbI0 oOecredeHruss KOMOWHHPOBAHHOM 3alIUThI OT
Bo3Oynuteneir OPBU, ycraHoBieHHEe MOJIEKYJISPHBIX MeXaHU3MOB (yHkunoHupoBanuss PHK-
CoOJIep KallliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHUS YETIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu
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Tabmuis! u cxemsl: «/cnonb3oBaHEe MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM MTPOU3BOJICTBEY,
«Knerounas nuHxxeHepus», «I eHHast UHKEHEPUS».

JlaGopaTopnasi pa6ora «/3ydueHne 00beKTOB OHOTEXHOIOTHI.

IpakTuyeckasi padora «[lonyyeHue MOJIOYHOKHUCIIBIX TIPOTYKTOBY.

Jdkcekypeusi «bruoTexHoJIOrus — BakHEWIIas MPOM3BOAMTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIOMUOHHBIX MPeACTABJEHUA B 0M0JI0THHI

OpomtonmonHas Teopus Y. JlapBuna. [Ipennocslnky BOZHUKHOBEHUs AapBUHU3MA. JKU3Hb 1
Hay4Has aedaresabHocTh Y. /lapBuHa.

JIBroKy1Me cuiibl 3Bostonuy BUI0B 1o Y. JlapBuHY (BBICOKAass HHTEHCUBHOCTb Pa3MHOKEHUS
OpPraHU3MOB, HACJEJICTBEHHas M3MEHUYMBOCTb, OOpb0a 3a CyILECTBOBAHUE, ECTECTBEHHBIM U
HCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTndeckoit Teopun sBoironuu (CTD). HeirpanpHas Teopusi SBOJIOLNH.
CoBpeMeHHass 3BOJIOLMOHHAsA OWOJOrHs. 3HAUYEHUE HBOJIOLUOHHONW TEOpUH B (POPMHUPOBAHUU
€CTECTBECHHO-HAYYHON KapTHHBI MUDA.

JdemMoHcTpanuu

[Toprpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbse, Y.
Hapsun, C. C. Yersepuxos, 1. U. llImansraysen, [Ix. Xongeiin, J. K. benses.

Tabmuuel u cxemsl: «Cucrema xuoi npuponsl (nmo K. Jlunuero)», «JlecTHHLa XKHUBBIX
cymectB (o Jlamapky)», «Mexanusm (popMUpOBaHUS MPUCIIOCOOICHUH Y PACTEHUH U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «Haxoaku Y. dapBunay,
«Dopmbl 00prOBI 3a cymiecTBoBaHUE», «Iloponsl ronydeit», «MHOroodpasue KyJabTYpHBIX (OpM
KamycTel», «llopoasl AoMamHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHJOB (mo Y.
HapBuny)», «Cxema COOTHOIICHUS [JBIKYIIMX CHJ 53BOJONHNY», «OCHOBHBIE TOJOXKECHHS
CUHTETUYECKOM TEOpUU IBOJIIOLIUNY.

Tema 2. Mukpossoaonust 4 €€ pe3yJibTaThl

[lonmynsanuss kak DdJeMeHTapHas eauHuLa HBoaounu. COBPEMEHHBIE METOJBI OLIEHKH
TEeHETUYECKOT0 pazHoOo0pas3usi U CTPYKTYpbl nonyisuui. V3MeHeHne reHoQoHa MONmyssSuu Kak
3JIEMEHTAapHOE 53BOJIOLMOHHOE SBJIEHHE. 3aKOH TeHeThyeckoro paBHoBecus JIx. Xapau, B.
BaiinGepra.

OneMeHTapHble (HaKTOphl  (IBMDKYIIME CHJIBI) 3BOJIOUMH. MYTAalMOHHBIM Mpolecc.
KomMbOunatuBHast usmMeH4UBOCTh. [[peiid reHoB — ciydaiiHble HEHANpaBICHHbIE U3MEHEHUS YacTOT
ajtenedt B momyssiuax. D¢PheKkT ocHoBatens. Iggexm Oymwinounozo eopaviwika. CHudicenue
2EHEeMUYeCcKo20 pasHooOpasus: npuduHvl u cieocmeus. Ilposasnenue sghghexma Opetigha 2enos &
oonvwux u  manvix nonynayuax. Murpamun.  M3onsuus  momynsiiuii:  reorpaduueckas
(mpocTpaHcTBeHHas ), Orosoruueckast (penpoyKTUBHA).

EctectBennsblit 0T00p — Hanpasistonuii hakrop 3Boaonnu. @opMbl €CTECTBEHHOTO 0TOOpa:
JBIDKYIIUH, — cTaOmnM3upyroummidi,  paspeiBatomuii  (au3pyntuBHbIA).  IlomoBoit  oTOop.
BO3HUKHOBEHNE U 3BOJIIOLUS COLIMATIBLHOTO MTOBEACHUS JKUBOTHBIX.

[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3ylbTaT MHUKPOIBOMIONUHU. Bo3HUKHOBEHHE
npucnocoOaeHnit y opranuzMoB. ApoMopdo3sl u nanoagantanuu. [Ipumeps! npucnocoOaeHu y
OpraHu3MoB:  Mop¢osoruuyeckue,  (U3MOIOTHYECKUEe,  OMOXMMUYECKHE,  IOBEIECHYECKHUE.
OTHOCHUTENBHOCTD MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepun u crTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOIBOIIOIMH.
WM3onsmus — wmrodeBod  aktop BupooOpazoBanus. I[lytm u  crmocoObl  BHI000pa30BaHUS:
ajionarpudeckoe  (reorpaduyeckoe),  CHUMIIATPUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE»
(monuruionan3anus, rudpuau3anus). JIuTeIpsHOCTb SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl HopMUPOBaHUS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponp  sBomOIMOHHON  Ouonoruu B pa3pabOTKe HAYYHBIX METOJOB  COXPaHEHHUS
Onopa3zHooOpaszusi. MHKpPOIBOIIONUS ¥ KOJIBOJIONHUS IMAPa3UTOB M HUX XO03sieB. MeXxaHU3MbI
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpaumuu

[ToptpeTtsr: C. C. UerBepukos, 3. Maiip.

Tabmuuer u cxembl: «MyTallMOHHAs W3MEHYMBOCTHY, «llOMynsSIMOHHAs CTPYKTypa BHIA»,
«Cxema mposiBieHusi 3akoHa  Xapau—BaifOepra», — «/IBwKymme  CHIBI  3BOJIOLUMNY,
«OKoJIoTUYeCKas M30JSALMS TMONyJsuil ceBaHckoil dopenu», «['eorpaduueckas H30OIALIUL
JUCTBEHHUIIBI CUOUPCKOM M JHCTBEHHUIIBI JaypcKony», «llomynsinoHHbIE BOJIHBI YUCIEHHOCTH
XUITHUKOB M JKepTB», «(CXema JeWCTBUS €CTECTBEHHOro oTOopa», «Popmbl OOpnOBI 32
CYILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3MY, «OKussie HCKOIIaeMBIE»,
«[lokpoBUTENBCTBEHHAs! OKpacka KHUBOTHBIX», «lIpemymnpexnaromas okpacka IKUBOTHBIX,
«Dusnonoruueckue agantanuny», «lIpucrnocoOlIeHHOCTh OPraHu3MOB M €€ OTHOCUTEIbHOCTDHY,
«Kpurepun Buma», «Bugsl-gBoitHuku», «CTpykTypa Buga B npupoae», «CrnocoObl
BunooOpasoBanusi»,  «leorpapmueckoe  BUAOOOpa3oBaHME  TPEX  BHIOB  JIAHMABIIICHY,
«DKOoJIOTUYECKOEe BUI000pa3oBaHue BUAOB cuHUI, «llomumiouasl pactenuit», «KamycTHo-
peneyHblid THOPUIY.

ObopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydesla NTUIl U 3BEpe C
NpUMEpPaMH Pa3IMYHBIX TPHUCIIOCOOJICHUM, Yydena NTHIl W 3BEepel pasHbIX BUIOB, TepOapuu
pacTeHuii OIM3KUX BUIOB, 00Pa30BaBIINXCS PAa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BpIsiBIIeHHE H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTtopnasi pabora «[IpucnocoOieHuss OpraHU3MOB © WX  OTHOCHUTEJIbHAs
11eTIECO00PA3HOCTH Y.

JlaGopaTopHas padora «CpaBHEeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpoasosonust 4 €€ pe3yJbTaThl

Metoabl U3ydeHHs MakpodBOJIONUH. [laneoHToNornYeckne METOAbl U3yYeHHs SBOJIOLNH.
[epexonnpie GopMbI U GUITOTEHETHYECKHE PSIIBI OPTaHU3MOB.

buoreorpadudeckue Merobl n3yueHus 3Boronuu. CpaBHeHHE GUIopbl U (hayHbI MAaTEPUKOB
1 ocTpoBOB. buoreorpapuueckue obnactu 3emMan. BUgbl-3HIEMUKT U PETUKTHI.

OMOpHOJIOTHYECKHE H CPABHHUTEIBHO-MOpP(OIOTHYecKre METOABl HM3yYSHHs SBOJIIOLNH.
['eHeTHUecKkne MEXaHW3MBI HBOJIOIUHM OHTOTEHE3a W TIOSBJICHHUS HBOJIOIMOHHBIX HOBIIECTB.
I'oMosorHyHbBIe U aHAJOTHMYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl M aTaBU3Mbl. MOJEKYJIspHO-
reHEeTHYeCKue, OMOXMMUYECKHE U MAaTeMaTHYEeCKUE METOJIbl U3yUeHHs IBOOLUH. ['oMOJI0OrHYHbIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (DMITOTEHETHUECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TEHOMOB.

OO6mue 3akoHOMEepHOCTH (TipaBuia) IBONMOIMH. [Ipunyun cmenvl @yuxkyuti. HeodpatumocThb
HBOJIIOIUH. AanTUBHAs paguaiys. HepaBHOMEPHOCTb TEMITOB 3BOIOLHH.

JdemMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuuel U cxembl: «DUIOrEHETHUECKUH Ps JIOMAAN», «APXEONTEPUKC», «3Bepo3yOnie
amepsl», «Creronedansl», «Punnopure», «CeMeHHble NaOpOTHUKWY», «buoreorpaduyeckue
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30HBI 3emim», «/peid xonTuHEeHTOB», «PenukTh», «HauanpHble cTaguu 3MOPHOHAIBHOTO
pa3BUTHS NO3BOHOYHBIX XUBOTHBIX», «I'OMOJIOTHYHBIE M AHAJIOTMUYHBIE OpraHbl», «PyauMEHTHI»,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpbl 4YeNOBEKa M IIMMIIAH3€», «lJ1aBHBIE HamnpaBICHUS
sBOJIOIUIY, «OO01IMe 3aKOHOMEPHOCTH HBOJIOIIHN.

OO6opynoBaHue: KOJJIEKIUM, TIepOapuy, MYJISDKM HCKONAEMbIX OCTaTKOB OPIaHU3MOB,
MYJISDKH TOMOJIOTHYHBIX, AHAJOTMYHBIX, PYJUMEHTApHBIX OpPraHOB M aTaBU3MOB, KOJUIEKLIHAU
HACEKOMBIX.

Tema 4. IIponcxoxnenue u pa3BuTHE JKM3HH HA 3emJe

Hayunble rumnore3bl NPOUCXOKICHUS >KU3HM Ha 3emie. AOHOreHe3 U IMaHCHepMusl.
JloHay4HbIe MpPEACTaBIECHUS O 3apOXKACHUU >KU3HM (KpeauuoHM3M). ['mmoreza IOCTOSHHOIO
camMo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE 3Tanbl HeOpraHuueckoi sBostouuu. IlnaHerapHas (reosiorndeckas) 3BOJIIOLUS.
Xumuueckasi 3BOJIOLUA. AGUOTCHHBIM CUHTE3 OPraHUYeCKUX BEUIECTB M3 HEOPraHn4eckux. OmbIT
C. Munnepa u I'. FOpu. O6pazoBanue nonumepoB u3 MmoHomepoB. KoarepBarnas rumnoreza A. .
Omnapuna, runore3a nepBuyHoro Oynpona JIx. XonneitHa, renernueckas runoresa I'. Mémnepa.
Pu6osumer (T. Yex) m rummoresa «vupa PHK» V. T'mnbepra. dopmupoBanue mMeMOpaH H
BO3HUKHOBEHHE IIPOTOKJIETKH.

Uctopuss 3emsin u Meroabl €€ wu3ydeHus. LVIckormaeMble OpraHUYecKUE OCTATKH.
l'eoxpoHonmoruss u e€  wmeroabl. OrTHocuTenpHasi U aOCOJIIOTHAas  T€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas mKaja: 30Hbl, 3pbl, IEPUOJIBL, FTIOXU.

HavanpHble 3Tanbl opraHuyeckod sBosonuu. [losBieHHEe M SBOMIOLMSA NEPBBIX KIETOK.
Oomonusi MeTabonu3zMa. Bo3HHKHOBeHHE TeEpBBIX JKocucTeM. COBpeMEHHBIE MHUKPOOHBIC
OMOTUIEHKH KaK aHaJIOT MepBhIX Ha 3emiie coobmiecTB. CTpomMaTonuTsl. [IpOKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). OBOJIOLUOHHOE IPOUCXOXKJICHHE BHUPYCOB.
IIponcxoxaeHne  MHOTOKJIETOYHBIX ~ OpPraHM3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  TIpyII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl 3BOJIOLUHU BBICIINX pacTeHHi. OCHOBHbIE apoMop(do3bl pacTeHud. Brixon
pacteHuii Ha cymy. IlosBieHHMe cIOPOBBIX pacTeHMM M 3aBoeBaHME MMM cymHd. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHU.

OcHOBHBIE 3Tambl HBOJIIOLMU KUBOTHOTO MHpa. OcHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX THUIOB. [lepBbie XOpaoBbIe
KHUBOTHBIE. JKU3Hb B Boje. DBOMIOLMS MO3BOHOYHBIX. [IpomcxoxaeHne ampuOuil U penTuiImi.
[Tpoucxoxaenne wmiekonurtaromux u nrul. [IpuHnun ximouyeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButue xu3uu Ha 3emiie MO 3paM M NEPHOJaM: apxei, MPOTepO30i, Mare030i, Me3030H,
KaiiHo30i. OO0I1as XapakTepuUCTHKa KJIMMaTa U reojorHueckux npouecco. [losBienue u pacuser
XapaKTepHBIX OPraHU3MOB. YTlieoOpa3oBaHHE: €ro YCJIOBUS W BIUSHHE Ha Ta30BbIl COCTaB
aTMocC(epBHI.

MaccoBble BbIMHpPaHUSI — 3KOJOTHYECKHE KPHU3UCHl mpouuioro. [IpuuuHBI M cieacTBUs
MaccoOBBIX BbIMUpaHUil. COBpEeMEHHBIH SKOJIOTHYECKHH KpH3HC, ero ocobeHHoctu. [IpobGnema
cOXpaHeHMs OMopa3HooOpasus Ha 3emie.

CoBpemeHHas cucrteMa oOpraHuyeckoro mupa. [IpuHIMIBI KiIacCH(pUKAUU OpPraHU3MOB.
OcHOBHBIE CHCTEMaTUYECKHE TPYIIIbI OPraHU3MOB.

JdemoHcTpanuu
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[Toptpetsr: ®. Pean, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. U. Onapun, J[x.
Xonaeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuubt u cxembl: «Cxema onbita @. Penn», «Cxema ombita JI. TlacTtepa mo uzyuenuro
camo3apokJeHust kxu3Hu», «Cxema ombita C. Mumiepa, I. HOpu», «Otanbl HeopraHudeckoin
3BONMIOLMNY, «l'eoxpoHosornueckas Ikaia», «HadaibHble 3Tanbl OPraHUMYECKOM HBOJIFOLUNY,
«CxemMa 0o0pa3oBaHus 3YKapuoT MyTEM cuMmOuoreHnesa», «Cucrema x)uBOM npupoab», «CTpoeHue
BUpyca», «Apomopdo3bl  pacteHmit», «PuHnoPuTH», «OTHOKIETOYHBIE  BOAOPOCIN»,
«MHoOrokaeTouHble Bogopociny, «Mxu», «llanopotHuku», «I'onoceMeHHble pacTeHUsN», «Opranbl
LBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOTO MHPa», «ApPOMOP(O3bl KUBOTHBIXY,
«IIpocrerimmey, «KumeunononoctHeie», «llmockue uyepBu», «UineHucToHOTHEY, «PBIOBIY,
«3eMmHOBOHBIEY, «lIpecMmbikaromuecs», «lItunpy, «Miekonuraromue», «Pa3Buthe XU3HU B
apXeucKkou spe», «Pa3BUTHE )KU3HU B IPOTEPO3OKCKON 3pe», «Pa3BUTHE KU3HU B NAIECO30MCKON
ape», «Pa3BuTue KU3HU B ME3030HMCKON 3pe», «Pa3BuUTHE >KU3HM B KaWHO30MCKOH Hpey,
«CoBpeMEHHasl CUCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repObapun pacTeHUM Pa3TMYHBIX OT/IEIOB, KOJUIEKIIMM HACEKOMBIX, BIAKHBIC
IpenapaThl KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIUU HIJIOKO’KHUX, CKEJIETHl MMO3BOHOYHBIX
YKUBOTHBIX, Yyyena MTHI] U 3BepeH, KOJUIEKIMM OKAaMEHEJIOCTEH, MOJE3HbIX UCKOMAeMbIX, MYJISIKI
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopnHas padora «MogenupoBanue omnbiToB Mumnepa—tOpu 1o
M3YyYEHHUIO a0MOTEeHHOTO CHHTE3a OPraHWYECKUX COSIMHEHHI B IEPBUYHOMN aTMOCchepe.

JlabopaTtopHasi padora «/3yuyeHue u ONHCaHUE MCKONAEMBIX OCTAaTKOB JAPEBHUX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS PACTEHUN PAa3HBIX OTAEIOB.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEN CTPOEHNUS TO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AaHTPOIOTeHe3

Pa3nens! u 3agaun aHTponoaoruu. Merobl aHTPOIIOIOTHH.

CraHOBJIEHHE TPEACTAaBIEHUN O MPOUCXOXKACHUU YeJIOBeKa. PenuruosHble BO33pEHMS.
CoBpeMeHHbIE HaAYyYHbIE TEOPUH.

CxozcTBO UenoBeka ¢ KUBOTHBIMU. CUCTEMAaTHYECKOE MTOJIOKEHHE YesloBeKa. CBUIETENBCTBA
CXOJ/ICTBA 4YEJIOBEKA C IKMBOTHBIMHU: CPAaBHUTEIbHO-MOP(OIOTHYECKUE, IMOPHOIOTUYECKHE,
¢u3nonoro-6MoXUMHUECKUe, oBeaeHueckue. OTnnyms yesoBeka oT )KMBOTHBIX. [IpsmMoxoxkeHue
U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPOM CHUTHAJIBHOMN
CHUCTEMBI.

JIBrkyire cuiibl ((hakTophl) aHTPOINOTeHe3a: OMoIoruyeckue, conuaibibie. COOTHOIIEHUE
OMOJIOTUUECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE cTaAuM aHTpornoreHe3a. PaHHue dernoBekooOpaszHble 00€3bsiHBI (POKOHCYIIBI) U
paHHUE TOHTUABI — OOIIME MPEAKH YeIOBEKOOOpPa3HbIX 00€3bsiH U JIoJeH. ABCTPAJIONUTEKU —
JIBYHOTHE Npeaku yroaed. YUenmoBek ymenblil, MEpBble W3rOTOBIEHMs opynuil Tpyna. Yemosek
MPSIMOXOJALINI M TEpBbIM BBIXON JroAei 3a mpeaensl Adpuku. YUenoBek reinenbOepreckuii —
00U TPeIoK HEeaHJEPTAIBCKOTO YEJIOBEKa M 4YeJIOBEKa pa3yMHOro. YeloBeKk HeaHIePTaTbCKUN
KaK BHJ JIOAECH XOJOAHOro KiMMara. YenoBeK pa3yMHBIH COBPEMEHHOIO THUIIA, JEHHCOBCKUMN
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenetnka u najaeoreHOMHUKA.

DBONIONUS COBPEMEHHOTO 4YesloBeKa. EcTecTBeHHBIM OTOOp B MOMYIALMAX 4YeJIOBEKa.
MyTtanunoHHbli npouecc U nonuMoppusM. [lomynsiuoHHble BOJHBI, Apeiid TeHOB, MUTpALUs U
«3¢deKT OCHOBATEINS» B MOMYIALUAX COBPEMEHHOI'O YeJIOBEKA.
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UYenoseueckne pacel. [lonstue o pace. bonpimme pacel: eBporeougHas (eBpa3uiickasi),
aBCTpaJIO-HErpouHas (IKBaTOpUaIbHAasi), MOHTOJIOMIHAsS (a3MaTCKO-aMepuKaHcKas). Bpems u mytu
paccerneHusl 4eloBeKa M0 IulaHere. ENMHCTBO yenoBeueckux pac. HaydHas HECOCTOATEIBHOCTH
pacuzma. IlpucnocoOiIeHHOCTh YeloBEeKa K pa3HbIM YCIOBHUSAM OKpYKarolled cpensl. Briusaue
reorpaduueckoi cpepl 1 apeiida reHoB Ha MOP(OIIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexXIUCUUIUIMHApHbIE  MeTOAbl B (u3nueckod  (OMOJIIOTMYECKOH)  aHTPOMOJIOIUH.
OBOJIOIMOHHAs AHTPOIIOJIOTHSL M TTAJIEOAHTPOIIOJIOT S YEJIOBEUECKUX MOMYIsAuil. buoconuanbHbie
HCCIIeIOBaHMs IPUPOJIbl uenoBeka. MceciaenoBanue KO3BOMOLNUN OMOJIOTHYECKOTO U COLIMAJIBHOTO B
YEIJIOBEKE.

JdemoHcTpauuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubt u  cxembl: «MeToapl  aHTpomnoiorum», «['OJOBHOM  MO3r  4YEIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBl», «CKeleT 4YenoBeKa W CKeJeT IIMMIaH3e», «PyIuMeHThl u
aTaBU3MbD», «JBWDKyIIME€ CHJIBI  aHTPOIIOTEHE3a», «OBOJIIOLMOHHOE JApPEBO  YEJIOBEKay,
«ABcTpasionuTek», «4HemoBek yMmenbli», «HemoBeK NpAMOXOIANMN», «JICHUCOBCKHMI 4YEIOBEK)
«Heanpepranbip», «KpomanboHub, «lIpenku yenoBekay, «ITarbl 3BOIOIUM YeI0BEKay, «Pachl
YEJIOBEKaY.

OO6opynoBaHue: MyJSKM OKaMEHeNOoCTel, MpeiIMeTOB MaTepUallbHOM KYJIbTYpbl MPEIKOB
4eNoBeKa, penpoaykiuu (dpororpadun) KapTHH ¢ MEPOJIOTUICCKUMH M OUOJICHCKIMH CHOKETaMU
IIPOUCXOXACHUS YelIoBeKa, (oTorpapuu HaXOJO0K MCKONAEMBbIX OCTATKOB YEJIOBEKa, CKEJIET
4eJI0BEKa, MOJEIb Yepela 4eloBeKa M Yepena IIUMIAaH3€, MOJEIb KHUCTU YelIOBEKa U KHCTU
LIMMIIaH3€, MOZEIN TOPCA MPEIKOB YEJIOBEKA.

JlabopaTopHas padora «/3ydeHue 0ocoOEHHOCTEM CTPOCHHUS CKeJieTa YeI0OBeKa, CBA3aHHBIX
C MIPSMOXOXKIECHUEM.

IIpakTnyeckas padora «/3ydyeHune 3K0JOrNYECKUX aJalTallUN YEI0BEKa».

Tema 6. IKkoJI0rHsl — HAYKA 0 B3aHMOOTHOLICHUAX OPraHU3MOB H HAJOPraHU3MEHHbIX
CHCTEM C OKpYKarlei cpenoi

3apoxaeHue u pa3Butue skojoruu B Tpyaax A. 'ymGonbara, K. ®@. Pynse, H. A. Cesepiiona,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun skonoruu. CBs3b 3KOJOTUH C IPYTUMU
HayKaMH.

Metoapl 3konoruu. [loneBble HaOMIOAEHUS. ODKCIEPUMEHTHI B HKOJIOTUU: NPUPOJHBIE U
nabopatopHble. MoaenupoBaHue B 3KOJIOTMH. MOHUTOPUHI OKpYXarolled cpeiabl: JOKaJlbHBIM,
PErMOHANbHBIN U TTI00aTbHBIN.

3HaueHUE DKOJOTMYECKMX 3HAHUM [UIsl 4YEJIOBEKA. OKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBsi3ed yesoBedecTBa ¢ HNpupooi. DPOpMHpPOBAHHME HKOJOTUYECKOM KYNbTYpPHl U
9KOJIOTUYECKON I'PAMOTHOCTH HACEJICHMUS.

JdemoncTpanuu

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencau, B. H.
Cykaués.

Tabmumpl n cxemsl: «Pa3gensl skonmorum», «Metoasl skonorun», «CxemMa MOHUTOpPUHTA
OKpY>KaIoIlel CpeapD».

JlabopaTopnasi padora «/3ydeHre METOI0B IKOJIOTUYECKUX UCCIIEI0BAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

DKkojorudeckre GakTopbl ¥ 3aKOHOMEPHOCTH UX JedcTBuUs. Kinaccudukanus 3K010rHuecKux
(bakTopoB: aOMOTHUYECKHE, OMOTHYECKHE, aHTpomoreHHole. OOIIMe 3aKOHOMEPHOCTH JeHCTBUS



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucblo.

skojornueckux ¢aktopoB. [IpaBmno muaumyma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpHOMOHTHBIC 1 CTCHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢axtopsl. CBeT Kak sKonorndeckuii (axrop. [leiicTBue pa3HBIX YYacTKOB
COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. OJKOJOTMYECKHE TPYINIbl PACTEHUHW M KUBOTHBIX I10
OTHOLLIEHUIO K cBeTy. CurnaibHas pois cBera. doronepuoansm.

Temnepatypa kak »sKosoruueckuii (axrtop. JlelicTBue TemmepaTtypbl Ha OpPTraHHU3MBL.
[ToiKuI0TEpPMHBIE U TOMOHOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxsaocTh kak dkonormueckuid Qaxrtop. IlpucrmocoOneHus pacTeHUH K MOAEPKAHUIO
BoAHOrO Gananca. Kinaccudukamus pacreHuii mo oTHoUmeHHo K Boje. [IpucnocodaeHus KUBOTHBIX
K U3MEHEHHUIO BOJHOIO peXHUMa.

Cpenbl oOuTaHMsI OpPraHUW3MOB: BOJHAs, HA3eMHO-BO3AYLIHAs, I1OYBEHHAas,, IJIyOMHHas
MOJIOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DU3UKO-XMMHYECKHE OCOOCHHOCTH cpel OOUTaHUs
opranu3moB. [Ipucnoco0iaeHnst OpraHu3MoB K KH3HU B Pa3HbIX Cpe/ax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMbl. CyTOUHBIE M TOAUYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHu3MOB K CE30HHBIM M3MEHEHUSM YCIIOBHIA KHU3HH.

XKuznennsie (opmer opranusmoB. llonstre o sxu3HeHHOW Qopme. JKu3HeHHBIE (OPMBI
pacTeHuii: JaepeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHUE TPAaBBIL.
’Kuznennsle HOPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI, a3pOOHUOHTHI. OCOOEHHOCTH CTPOCHUS
1 00pasa KU3HHU.

buotnueckue dakropbl. Buasl OMOTHUECKUX B3aMMOICHCTBHIA: KOHKYPEHIINS, XUITHUYECTBO,
cumbuos u ero ¢opmel. [lapazutusm, koomneparus, MyTyalTu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3ammopeiicTBus (Tommueckue, Gopuyeckue, hadpHUecKue).
3HayeHne OMOTHYECKHX B3aMMOJCHCTBHIMA JJISi CYIIECTBOBAHUS OPraHM3MOB B Cpele OOWTaHMS.
[IpyHIMI KOHKYPEHTHOTO UCKIFOUEHHUS.

JdeMoncTpanmun

Tabmuupel 1 cxembl: «DKoJOrHMueckue (GaxTopb», «CBETOBOHM CHEKTp», «IKOJOrMYecKue
IpyNnbl KUBOTHBIX MO OTHOLIEHHIO K CBETY», «TemIoKpoBHbIE >KMBOTHBIE», «XOJOJIHOKPOBHbBIE
KUBOTHBIEY», «DU3NOJIOTMYECKUE aJanTalui XUBOTHBIX», «Cpenbl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue putMmel», «KusHeHHble (GOpMbl pacTeHHil», «Ku3HEeHHbIE (HOPMBI KUBOTHBIXY,
«OJKOCHCTEMA HIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOro seca», «llemum nurtanusy,
«XuHauuectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzm.

ObopynoBanue: repOapuud pacTEHUW ¢ KUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHHUIO
pa3NUYHBIX ~ JKOJIOTMYECKMX  (DaKTOpOB, TrepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETOJIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHust, repbapuy U KOJUIEKIIUM TETUIOIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMYUBBIX PACTEHUH,
yyyesna NTHIl W 3Bepei, repOdapuu pacTeHHi, OTHOCSIIMXCS K TUrpoguraMm, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIUH KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX
cpenax, repbapuM M KOJJIEKIMM pAcTeHUH M  JKUBOTHBIX, OOJaNaloONMX  4YepTaMu
MPHUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUM JKM3HH, TepOapuy U KOJUIEKIIMH PacTeHUI
Y KUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIUH KMBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHas padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETA.

JlabopaTtopHasi pabora «BpIsBICHHE TIPUCTIOCOOICHUN OPraHU3MOB K  BIIUSHUIO
TEMIIEPATYPhI».

JlaGopaTtopHass padora «AHaTOMHUYECKME OCOOCHHOCTHM PACTEHHH W3 pa3HBIX MeCT
OOUTaHUSY.
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Tema 8. JkoJiorusi BUA0B U MOMYJISI LU

DKOJIOTUYECKHE XapaKTePUCTHKU MONyasaiuu. [lomymsimus kak OWoNOTHYecKas CHCTEeMA.
Ponb HeomHOpOAHOCTH cpenbl, (U3MYeCKHX OaphbepoB M OCOOCHHOCTEH OWOJOTHH BUIOB B
(hOpMUPOBaHUH MPOCTPAHCTBEHHON CTPYKTYphI MOmyisiuid. OCHOBHBIE TOKA3aTENIN TOMYIISIIIHN:
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBAasl CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALUSI.

DKkoyioruueckasi CTpykTypa mnomyisiuu. OIlLleHKa YUCIECHHOCTH monyisuud. JuHamuka
MOMYJISAUMA U €€ perynsuus. buoTndyecknii mOTEHUHAT NOMYJsUUU. MOJENMpoBaHUE NHUHAMUKHU
nonymsauuu. KpuBbsle pocra uMciieHHOcTH nonmyisiuuu. KpuBble BbDKMBaHUA. Perynsuus
YHUCIIEHHOCTU TMONYJSIUi: pojib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUMX OT IUIOTHOCTH.
DkoJioruueckue crpareruu BunoB (I- u K-ctparerun).

[lonatue 00 »5SKoJOrMYECKOW HUIIe BHAa. MecrooOuTaHnue. MHOroOMepHas MOJENb
skosiornyecko Humm [Ix.M. XatumHcona. Pazmepsl skonorndeckod Huid. [loTeHuunanbHas u
peann30BaHHAS] HUILIU.

Bung kak cucrema nomynAnud. Apeaibl BUAOB. BUABI M MX KU3HEHHBIC CTPATETHH.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH MOBEACHUSI U MUTPALIMI )KUBOTHBIX. brojlornueckue MHBa3UM 4yKepOaHBIX
BHJIOB.

JdemMoHcTpanuu

[Toptper: Ix. Y. XarunHCoH.

Tabmuipl 1 cxembl: «IKOJOTHYECKHE XapaKTePUCTUKH momyisiiun», «lIpocrpancrBeHHas
CTpyKTypa mnonyiauun», «Bo3pactHele mnupamuabl nonyaauuu», «CKOpPOCTb — 3aceieHus
MOBEPXHOCTU 3€MJIM pa3IMYHBIMU oOpraHusmamuy, «Mogens skonorudeckort Humm Jx. U.
XaT4HuHCOHAY.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJICKIIUHU KUBOTHBIX.

JlaGopaTopnas pa6ora «[IpucmnocoOiaeHus ceMsH paCTeHU K paCCENICHUION.

Tema 9. Jkoj10rus CO001IECTB. IKOJIOTMUYECKUE CUCTEMBI.

CooOmiectBa opranu3MoB. buoneHos u ero crpykrypa. CBs3M MEXIy OpraHu3MaMu B
ouoreHo3se.

Dkocucrtema Kak oTkpsiTas cuctema (A. Jlx. Tencnu). @yHKIIMOHATBHBIE OJOKH OPraHU3MOB
B DKOCUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHu. Tpoduueckue menu
u cetu. AGuornueckue 610ku dkocucteM. [1ouBbl U Wbl B AKOcucTeMax. KpyroBopoT BelecTs u
[OTOK PHEPTUHU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeld 3KocucTeMbl. bruomacca M mpoayKuusi. DKOJOTHYECKHE MUPAMUIbI
yrces, Onomacchl U SHEPTUu.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Dnykmyayuu. HanpapieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cCyKieccuu. [lepBUYHBIE MU BTOPUYHBIE CYKIECCHH U HX
MPUYMHBL.  AHTPOIIOTEHHBIE  BO3JEHCTBUS HA  CyKlneccud. KimmakcHOoe — COOOIIECTBO.
buopaznoobpasue u moJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupomHbie SKOCHUCTEMBI. JKocucmemvl 03Ep U pex. IKocucmemvl Mopeu U OKeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, nNyCmblHb.

AHTpPONIOTEHHBIE ~ 3KOCHCTEMBI.  ArposkocucteMa.  ArponeHo3. Pazmuuus  Mexnay
AQHTPOIIOTCHHBIMH U MIPUPOTHBIMU IKOCUCTEMAMU.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oponckas dmopa u dayna.
CuHaHTponu3anus ropojickoit aynsl. buonornueckoe u Xo3siCTBEHHOE 3HAUYEHUE arpPOIKOCUCTEM
1 ypOO3KOCHCTEM.
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3akoHOMEPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMaX.
Ponv kackaonoeo sgppexma u 6udos-30uguxamopos (Kiouesvix 6ud08) 6 HYHKYUOHUPOBAHUU
skocucmem. llepeHOC PHEPrUM M BELIECTB MEXKAY CMEKHBIMM SKOCHUCTEMaMH. Y CTOHYHMBOCTh
OpPraHU3MOB, MOMYJISILIUI U SKOCUCTEM B YCJIOBUSX €CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3JCHCTBUI.

Mexanuzmvl  6030elicmeus — 3a2pA3HEHUll  pA3HbLIX ~ MUNO08 HA  CYOOP2aAHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl  IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmeus. MeToA0I0rusl MOHUTOPUHIA €CTECTBEHHBIX H
AHTPOIIOTEHHBIX 3KOCUCTEM.

JdemoHcTpaumuu

[Toptpert: A. Ix. Tencnu.

Tabmuubt 1 cxembl: «CTpyKTypa OHMOLIEHO3a», «DKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECAY,
«JKocucTeMa XBOWHOro Jjeca», «@DyHKIMOHAIbHBIE TPYIIBl OpPraHU3MOB B 3IKOCHUCTEMEY,
«KpyroBopor BemectB B aKocucteme», «llemu nuTanus (mactOumiHas, AETPUTHAs)»,
«DKoJIOTUYECKass MUpaMHIa YHCeT», «IKOJIOTHYECKas Mupamuaa OMOMacChl», «JKOIorndeckas
nupamuza 3Heprun», «O0pa3zoBanue 6osora», «llepBuuHas cykueccus», «BoccraHoBieHue yeca
rocJie mnoxkapa», «9KOCUCTeEMa 03epay, «ATpoueHo3», «KpyroBopoT BellecTB U MOTOK YHEPIHH B
arpoueHose», «IIpuMepsl ypOOIKOCUCTEM.

O6opynoBanue: repbapuu pacTeHMid, KOJUICKIIMM HACEKOMBIX, 4Yydela MTHUI[ U 3BEpeid,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBapUYM KaK MOJEIb SKOCUCTEMBI.

IIpakTnueckas padora «/3yueHue u onucaHue ypOo3KOCUCTEMBD.

JlabopaTopuasi pa6ora «/I3ydenue pazHooOpa3usi MEJIKHX I[MOYBEHHBIX UYJICHHCTOHOTUX B
Pa3HBIX HIKOCHCTEMAaX).

JIKCKYypeusi «OKCKypCHsl B THIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHK, Ha
CYXOOJIBHBIA WM MOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKYpCUs B arpO3KOCHCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SIICTBO).

Tema 10. Buocdepa — rnodanpHast IkocucTemMa

buocdepa — obOmermanerapHas oOojiouka 3eMIIHM, TII€ CYIIECTBYET WJIM CYIEeCTBOBaJa
KU3Hb. PazBuTHe mpencraBienuil o 6mocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepnanckoro o
6uocdepe. Obmactu 6uocheps! u e€ cocran. JKuBoe BeriecTBo 6nochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CyIIecTBOBaHUsA Ouocdepsl. OcoOeHHOCTH Ouocdepsl Kak T100aTbHON
sKkocucteMbl. J[uHamuyeckoe paBHoBecue B Ouochepe. KpyroBopoTel  BeulecTB U
OMOreoXuMHUECKHe HUKIIBI (YriiepoJia, a3ota). PUTMHUUHOCTS sBIIeHUH B Ouocdepe.

3oHanbHOCTh OHocdepsl. [lonsTe o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJIpA, XBOHHBIE
jeca, CMEIIaHHble W IIMPOKOJUCTBEHHBIE Jieca, CTEMH, CABaHHBI, ITYCTHIHHM, TPOIUYECKHE Jieca,
BBICOKOTOphs. Kinmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIIUS KUBBIX CUCTEM, OIIEHKA WX PECYPCHOTO MOTEHIaNa U OnochepHbIX
GbyHKIHi.

JdemMoHcTpanuu

[Toptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «leocdhepsr 3emum», «KpyroBopor azora B mpupoae», «Kpyrosopot
yriaepoaa B mpupojne», «KpyroBopor kuciopoaa B npupojne», «KpyroBopor BoAbl B IPUPOIEN,
«OcHoBHBIE OMOMBI cymny, «Knumarnyeckue nosica 3emiun», «Tynapay, «Tairay, «CMmeniaHHbli
necy, «llIupokonucTBeHHbIN Jecy, «CTtenby, «CaBanHay, «IlycTbiHdy, « Tponudeckuii gecy.

ObopynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH >KHBOTHBIX.

Tema 11. YestoBek M OKpyxkaomias cpeaa
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DKOJIOTHYECKUE KPU3KCH U X PUUUHBI. Bo3nelicTBre uenoBeka Ha Ouocdepy. 3arps3HeHune
BO3AyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM cpeabl. OXpaHa BOAHBIX PECYpPCOB.
Pa3pymenune nouBsl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpONOTreHHOE BO3/ICHCTBHUE HA PACTUTEIbHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEIBHOTO U
AKHUBOTHOTO Mupa. OCHOBHbBIE MPUHIUIIBI OXpaHbl Mpupoibl. KpacHsie kuuru. Ocobo oxpaHsembie
npupoaasie Tepputopun (OOIIT). borannveckue cagbl ¥ 300JI0THYECKHE TTAPKHU.

OcCHOBHBIE TPHUHIMIBI YCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA M NPHUPOJbI. ParmonanbHOe
MPUPOJIONIONB30BAaHUE M COXpaHEHHEe OHOJOTHYecKoro pasHooOpasus 3emnu.  OOmme
3aKOHOMEPHOCTH TJI00aNbHBIX SKOJIOTHMUECKUX Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3uca U
€ro BEpOSITHBIC MOCIIEACTBUS.

Pa3BuTHe METOJ0OB MOHUTOPUHIA Pa3BUTHs OMACHBIX TEXHOTE€HHBIX IpoueccoB. Cucmemmnvle
ucciedosanusi nepexooa K pecypcocoepezaioweil. U KOHKYPEHMOCHOCOOHOU — SHepeemuxe.
buonocuueckoe paznoobpasue u ouopecypcvl. HayuonanvHvle uHpOpmayuoHHvie cucmemol,
obecneuusarowue 00Cmyn K UHGOpMayuu no COCMOAHUI0 OMOeIbHbIX 81008 U Kocucmem. OcHOBbl
IKOopeadbunumayuy dKocucmem u cnocob6os 06opvOvLL ¢ Ouonoepedcoenusmu. Pexoncmpyxkyus
MOPCKUX U HA3EMHBIX IKOCUCEM.

JdeMoncTpanmun

Tabnuie! U cxeMbl: «3arpsizHeHue atMmocdepsl», «3arpsizHeHue ruapochepsn», «3arps3HeHne
nouBsl», «[lapHuKoBBI 3ddekr», «Ocodo oxpaHsemble TPUPOAHBIE TeppUTOpUN», «Momenn
YIPABIAEMOT0 MUPay.

Ob6opynoBanue: ¢ororpaduu oxpaHseMbIX pacTeHUi U KUBOTHBIX KpacHoit kuuru Poccuiickoii
®enepanun, KpacHoi KHUTH perroHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

«buosorus. Yriy0JieHHbIH YPOBEHb»
JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpPeOOBAaHUS K pe3ysbTaTaM OCBOCHHS OOYYarOLUIMMHCS
IIpOrpamMM CpeHero o0Iiero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX pe3yJIbTaTOB OCBOECHMS IMPOrpaMMbl IO OHOJOIMM BBIIACICHbI
CJIEIYIOIME COCTABIISIONINE: OCO3HAHUE 00YUAIOIIMMHUCS POCCUNUCKON IPaXKJaHCKOW UIEHTUYHOCTH
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENIbHOCTA ¥ CAMOOIIPENCIICHUIO, HAluYue MOMueayuu K
0o0y4eHHI0 OMOJIOTUH, YereHanpasienHoe passumue BHYTPEHHUX YOKACHUH JTMYHOCTH HA OCHOBE
KJIIOYEBBIX IEHHOCTEH U UCTOPUYECKUX TPAAULIUI pa3BUTUS OMOJIOTUYECKOT0 3HAHUS, 20MOGHOCHb
u cnocobnocms O0yYalOIUXCAd PYKOBOACTBOBAaTbCS B CBOEH JIEATENBHOCTU ILIEHHOCTHO-
CMBICIIOBBIMH yCTAaHOBKAMH, TPUCYIIMMU CHCTEME OHOJIOTHYECKOTO OOpazoBaHMs, Haiuyue
npaoCO3HAHUSA SKOJIOTHYECKON KYJIbTYPBI, CHOCOOHOCMU CMA8umMb LEINH U CTPOUTH KU3HEHHBIC
IIJIaHBbI.

JIMYHOCTHBIE PE3yabTATHI OCBOEHHS MPOrpaMMbl IO OWOJOTUM JOCTUTAIOTCS B €AMHCTBE
y4eOHON W BOCIHUTATEIBHON IESATEIHHOCTH B COOTBETCTBHHM C TPAJAMIMOHHBIMH POCCHHCKHUMHU
COLIMOKYJIbTYPHBIMHM, HCTOPHUYECKMMHU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, HPUHATHIMH B
o0lIecTBe IpaBUJIaMM W HOPMaMHU IOBEIEHUS U CIIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUS M CaMOPAa3BUTHs, Pa3BUTHs BHYTPEHHEH IO3ULUM JMYHOCTH, NMAaTPUOTU3MA U
YBaXEHMSI K 3aKOHY U INPAaBONOPSIKY, UEIOBEKY TpyJla U CTaplieMy IOKOJIEHUIO, B3aUMHOIO
yBaXKeHMsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAJULUSAM MHOTOHAIIMOHAIBHOIO
Hapoza Poccuiickont denepanuu, npupoae U OKpyKarouei cpene.

JInyHOCTHBIE Pe3yJbTaThl OCBOEHMs Yy4eOHOro mpeamera «bBHOJOrHs» IOJKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIUXCS PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBa, PACIIMPEHNUE KUZHEHHOTO
OIbITa U ONBITA JESATEIBHOCTH B IPOLIECCE PEaTU3allii OCHOBHBIX HAIpPaBJIECHUI BOCIHUTATEIBHON
NeSITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMKM  OOydYarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4WJIEHa POCCUIICKOIr0 O0IIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX NIpaB M OOSA3aHHOCTEH, YyBa)K€HHE 3aKOHAa U
IIPaBOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOM JEATENbHOCTH NPU CO3/1aHUM YYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U N03HABaTeIbHbBIX 33/1a4, BHIIOJHEHUH OMOIOTHYECKUX SKCIIEPUMEHTOB,;

CIIOCOOHOCTH OIPEAEATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHHUIO K SIBJICHHUSIM COBPEMEHHOMN
’KU3HU U O0BICHSTE €€;

YMEHHUE YYUTHIBATh B CBOMUX JEHCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aMMO/ICHCTBHS
JOZIeH C pa3HbIMU YOEKJICHUAMH, KYIbTYPHBIMU IIEHHOCTSMU M COLIMATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHS Yy4EOHBIX,
M03HABATENbHBIX U UCCIIEOBATENbCKUX 3a/ay, YBAKUTEIBHOIO OTHOIIEHNU K MHEHHIO ONIIIOHEHTOB
pu 00CYXIE€HUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKON NEATENBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:
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c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPaKTAHCKOW HACHTUYHOCTH, MAaTPUOTH3MA, YBAXKEHUS K
CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH Iiepel PoauHoM, ropnoctu 3a cBor Kpai, cBoro Ponuny,
CBOM f3BIK U KYJIbTYpY, IPOIIJIOE U HACTOSALIEE MHOTOHAI[MOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUIO U MaMIATHUKAM MPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTH OLIEHMBAThH BKJIAJ] POCCUICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTUE OUOJIOTHH,
MOHMMAaHUS 3HAaY€HUs OWOJOTMM B TMO3HAHUM 3aKOHOB TMIPUPOJBI, B JKU3HU 4YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

ujeitHas yoe:xx 1IEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amute OTeyecTBa, OTBETCTBEHHOCTh 32
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/1a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTH OLICHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHATUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPaAULIMSAMU HApoa0B Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIIECHUE K MHpPY, BKIIFOYAs ICTCTHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3JACMCTBUS AKUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE TPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) puznueckoro BocnuTaHusi, GOPMUPOBAHUSA KYJIbTYPbI 310POBbSl 1 3MOLMOHAJIBHOI0
Os1aromosty4ms:

MMOHMMaHUE W pean3alus 37J0pOBOTO M Oe30macHOro obpasza KU3HH (370pOBOE TMUTAHUE,
COOJII0JICHNE TUTHEHUYECKUX TPABWI U HOPM, COaJaHCUPOBAHHBIN PEKUM 3aHSATUH W OTHbBIXA,
perynspHas pu3ndeckas aKTHBHOCTB), OE€peXHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DHM3MUECKOMY U ICUXHUYECKOMY 3/I0POBBIO;

MMOHUMAaHUE [IEHHOCTH MPABWJI UHIANBUYAILHOTO M KOJUIEKTUBHOTO O€30MacHOT0 TOBEACHUS
B CUTYAIUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HAaHWE€ TIOCTEACTBUNA W HENpPUATUS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS aTKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOI00HE;

TOTOBHOCTh K aKTHUBHOHM JESTEIBHOCTA TEXHOJOTMYECKOW M COLMAIIBHOW HaINpaBiIE€HHOCTH,
CIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO AESITeTbHOCTD;

UHTEpPEC K pazluyHbIM cdepaM NpoPecCHOHATbHONW NEesATENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP OymyIiei mpodeccun u peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO HA MPOTSIKEHHH BCEM
KU3HH;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

9KOJIOTMYECKU I1eJIeco00pa3HOe OTHOIIEHHE K MPUPOJEe KaK MCTOYHMKY KM3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;
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MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJIbTYphl: NPUOOPETEHHE OIbITa IJIaHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOXKHBIX IIOCJICCTBUN JUISl OKPYXKAIOLEH CPEbL;

OCO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0IeM U IyTel UX PeLICHHUs;

CIOCOOHOCTH MCIIONIb30BATh MPHOOpPETaEMbIe ITPHU U3YUEHUU OUOJIOTUH 3HAHUS U YMEHHS TIPH
peleHny MpodJieM, CBSA3aHHBIX C PALMOHAIBHBIM IIPHPOJIONOJIB30BAaHUEM (COOIIIOJICHUE MpaBHUII
IIOBE/ICHUS B IIPUPOJE, HAIIPABJIICHHBIX HA COXPAHEHUE PAaBHOBECHS B DKOCUCTEMAX, OXpaHy BUJIOB,
IKocucTeM, orochepsl);

AKTUBHOE HENPUATHE IEHUCTBUM, IPUHOCAIIUX BPEI OKPYKAIOIIEH IPUPOJIHON CPEsie, yMEHUE
IIPOrHO3UPOBATh HEOJArONPUATHBIE SKOJIOTHYECKUE TOCIEACTBHS MPEIIPUHUMAEMbIX ASHCTBUH 1
IIPEIOTBPALLATD HUX;

HaJu4ue pPAa3BUTOIO DSKOJOTHMYECKOrO0 MBIIUICHUSA, OKOJOTMYECKOM KYJIbTYpBI, OIIbITa
JEATEIbHOCTH  DKOJIOTMYECKOW  HAIIPaBICHHOCTH, YMEHUS  pPYKOBOJACTBOBAaTbCSI HMH B
IIO3HABATEJIbHOM, KOMMYHUKATMBHOM M COLMAJIBbHOM IIPAKTHKE, TOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl U OOIIECTBEHHOM IPAaKTUKH, OCHOBAHHOI'O Ha JHANOre KyJbTyp, CIIOCOOCTBYIOILEIO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YUTATENBCKOM KYJIBTYPBI KaK CpPEACTBA B3aUMOJCHUCTBUSA
MEXy JIFOIbMU U IIO3HAHUS MUPA;

[IOHMMaHHe crneuupuKd OHOIOIMU KaK HayKd, OCO3HaHMs €€ poid B (OpPMHUPOBAHUU
palMOHAIBHOIO HAayYHOI'O MBIIUIEHUS, CO3/IaHUM LIEJIOCTHOIO IMPEICTABICHUS 00 OKpY’KaroIleM
MHUpE KaK O €JMHCTBE MPUPO/Ibl, YEIIOBEKA U O0ILIECTBA, B IO3HAHNUU MTPUPOIHBIX 3aKOHOMEPHOCTEN
Y pelIeHUH MPOOJIeM COXPaHEHUS IPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOW LMBMIM3ALMU: O0OecredeHUus
HOBOTO YpPOBHS Pa3BUTHsS MEAULUHBI, CO3/aHUE MEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pelars pecypcHble NMpoOeMbl pa3BUTHS YEIOBEYECTBa, MOMCKA MyTeH BBIXOJA U3 TJI00ANbHBIX
9KOJIOTMUECKUX MpoOsieM M oOecrneueHus: nepexosia K yCTOMYMBOMY Pa3BUTHIO, PallMOHAILHOMY
MCIOJIb30BAHUIO PUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB >KU3HU;

3aWHTEPECOBAHHOCTh B IMOJYyYEHUHM OMOJIOTMYECKUX 3HAHUHM B IENAX IMOBBIMIEHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4dYacTh (yHKIHOHAIHHOU
IrPaMOTHOCTH O0yyatomuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTUH;

[IOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHUsA, HCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH MCIIONIb30BaTh IOJlydyaeMble 3HAHHUS JUIsI aHanu3a M OOBSICHEHUS SBJICHUH
OKpY)KAIOIIET0 MHpa M MPOUCXOIALUIMX B HEM HM3MEHEHUH, yMEHHE JenaTb 00OCHOBAHHBIE
3aKJIIOYEHHST Ha OCHOBE HAy4YHBIX (AKTOB M HMEIOIIUXCS JaHHBIX C I€JIbI0 TOJYyYeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIFHO UCIIOJIb30BATh OMOJIOIMYECKHE 3HAHUS ISl PEeLIeHUs TpodieM
B peaJIbHBIX KU3HEHHBIX CUTYalIMSIX;

OCO3HaHUE ILIEHHOCTH HAy4YHOH JEATEIbHOCTH, T'OTOBHOCTh OCYIIECTBIATH IMPOEKTHYK) H
HCCIIEIOBATENBCKYIO AESITENIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHUI0 M CamMOOOpa3OBaHMIO, K
aKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAaHUW 1O OHOJOTMM B COOTBETCTBUU C IKU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METANIPEJMETHBIE PE3YJIbTATBI
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MeramnpeaMeTHble pe3yibTaThl OCBOGHUs Y4yeOHOro mnpeaMera «bBHOJOrHs» BKIIOYAIOT:
3HaYMMble 11 (OPMHPOBAHUS  MHUPOBO33PEHHUS  OOYHYAIOUIMXCS  MEXIMCUUIUIMHAPHBIC
(MexnpeaMeTHbIC) O0IIeHAYYHBIE TOHATHUS, OTPAKAIOIINE LIETOCTHOCTh HAYYHOW KapTUHBI MHpa U
ceun(uKy METOJIOB IO3HaHUs, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, IHEPrus,
SBJICHHE, IIPOLIECC, CUCTeMa, Hay4HbIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClieIoBaHKe, HaOII0IeHUE, W3MEpEHHE, SKCIEPUMEHT W JpYyrue); yHHUBEPCaJbHBIC Y4eOHBIC

neiictBus  (IO3HABaTENIbHbIE,  KOMMYHUKAaTUBHBIE,  PETYJIATHUBHBIE),  OOECIEUMBAIOIINE
¢dbopMupoBaHue (QYHKIMOHATBHOW T'PAMOTHOCTH U COLHUAIbHONW KOMIIETEHIIMM OOYy4YaroluXCs;
CIOCOOHOCTH oOyuaromuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCUUIITIMHAPHBIE,

MHUpPOBO33pDEHUYECKHE 3HAHWS W YHHBEpCAJbHbIC YdeOHbIE JCHCTBHS B I03HABATEIbHOH U
COLIMAJIBHOM ITPAKTHKE.

B pesynbrate wusyueHus OHONOIMHM Ha YpOBHE cpeaHero oOmero oOpa3oBaHUs Yy
oOyyaromierocst OynyT chopMupoBaHbl IO3HABaTeJIbHbIE YHHMBEpCAlbHbIE YdeOHbIE JeicTBuS,
KOMMYHHUKATHBHBIC YHHBEpCAJIbHBIC YUeOHBIC NEHCTBUS, PErYIATUBHBIC YHUBEPCAIbHBIE YUeOHBIC
NeHCTBUSI, COBMECTHASI 1E€ATEIbHOCTD.

MeramnpeqMeTHble pe3ysbTaThl OCBOEHHUS HpPOTrpaMMbl CpeAHEro oobmero oOpa3oBaHUsS
JIOJKHBI OTPaXKaTh:

OgiajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M  aKTYaJIM3HpOBAaTh MpoOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

HCII0JIb30BaTh NPU OCBOECHUHU 3HAHUN NMPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIu3a, CUHTE3a,
CpaBHeHHs, Kiaccupukanuu, OO0O0OIIEeHUs), pPACKPBIBATh CMBICT OWOJOTHYECKUX MOHATUH
(BBLAETIATH UX XapaKTepHbIe IPU3HAKU, YCTAHABIMBATb CBA3U C IPYTUMHU MOHATHIMH);

ONpEAEIATh 1LENN JAEATEIbHOCTH, 3aJaBas IapamMeTppl M KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl IE€ATEIBLHOCTH C IIOCTaBICHHBIMU LIEISIMU;

WCIOJIb30BaTh OWOJIOTMYECKUE TMOHATHS JUIsl OOBSICHEHUS (PAKTOB M SBICHUHM KUBOM
MIPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyKAeHUs (MHIYKTUBHBIE, JIelyKTUBHbIE, [0 aHAJIOTUHU), BBISBIATDH
3aKOHOMEPHOCTH U TPOTHUBOPEUUS B pPACCMaTPUBAEMBIX SBJIECHUSX, (OPMYIHPOBATH BBIBOJBI U
3aKJIIOUEHNUS;

MPUMEHSTh CXEMHO-MOJIENbHBIE CpPEACTBA Il MNpPEJCTaBICHUS CYLIECTBEHHBIX CBS3eH U
OTHOLICHUHA B H3Yy4aeMbIX OHMOJOrMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEYU paszHOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALIMOHHBIX HCTOUHUKAX;

pa3pabatbiBaTh IJIaH PEHICHUs MPOOJIEMbI C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaibHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JAEIATEIBHOCTb, OLIEHMBAThb COOTBETCTBHE pE3YJIbTATOB LENSM,
OLIEHHMBATh PUCKU MOCIIEICTBUIN AEATEIbHOCTH;

KOOPJUHUPOBAaTh U BBINOJNHATH pPabOTy B YCIOBHUSIX pPEAJbHOr0, BUPTYAIBHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HaBbIKaMHU Y4eOHO-MCCIIE0BAaTENbCKOW U TPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspelieHusi MpoOsIeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IIOMCKY METOJ/IOB
pelIeHNs TPAaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;
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WCIIOJIb30BaTh PA3IUYHbIe BUABl JACSITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpOpETaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4YEOHBIX CHUTYalUsX, B TOM YHUCIIE TpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYIUPOBATh COOCTBEHHbIE 3aJaud B 0Opa30BaTENbHON JAEATEIbHOCTH U
KU3HEHHBIX CUTYalUsX;

BBISIBJIATH PHYMHHO-CIICICTBEHHBIE CBS3H M aKTyaJIH3UpPOBATh 33134y, BBIBUTaTh TUIIOTE3Y
e€ pelleHus, HaXOAUTh apTyMEHTHI JJIsl 0OKa3aTeIbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh MapaMeTphl
U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh NOJYUYEHHBIE B XOJ€ PELIEHUS 3aladl Pe3yJbTaThl, KPUTUYECKU OLICHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATh 1I€JICHANPABICHHBIA IMOUCK TEpeHOca CPEIACTB U CIOCOOOB [EHCTBUS B
podecCHOHABHYIO CPeny;

YyMETb  NEPEHOCUTh 3HaHMs B  IIO3HABATEJIbHYI0 M  IPAaKTUYECKyr0  oOjacTu
KHU3HECATEIIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIC HWJIEH, NpEAJIaraTh OPUTHHAIBHBIE TOJAXOAbI W PELICHHS, CTaBUThH
poOJIEMBI M 33]1a9H, IOIYCKAIOIINE albTePHATUBHBIC PEILICHHS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HHPoOpManuu (TeKcTe ydeOHOro mocolus,
HAy4YHO-TIONYJISIPHOM JHUTEpaType, OMOJIOIMYECKUX CJIOBAPSAX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHaNM3UpOBaTh WHQPOPMALMIO PA3IUYHBIX BUAOB U (popm
MIPEICTaBJICHHSI, KPUTUYECKH OLEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

(GbopMyIHMpOBaTh 3ampochl M NPUMEHSTH pa3jIMyHble METOABI MpPU TOHCKE U 0TOOpe
Oouosornueckoil nHpopMaluu, HeoOXOAMMOM JIJIs1 BBITIONHEHUS YIeOHBIX 3a7a4;

MpUOOpPETaTh OMNBIT MCHOJIb30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO (QOpMYy MpPEICTaBICHHUS OHOJIIOTHYECKOM
nHpopmanuu (cxeMsl, rpaduKu, TUarpamMmbl, TAOJUIbI, PUCYHKHU U JIPYTOE€);

WCIIONIb30BaTh HAYYHBIA SI3bIK B Ka4deCTBE CpeACTBAa NpH paboTe C OMOJOTHYECKOU
uHpopManMel: NMPUMEHATh XUMHUYECKHe, (PU3MYeckrue M MaTeMaTU4eCKHe 3HAKh M CHUMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKIATypy, HCHOJb30BaThb U IPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKUE CPEICTBA HAIJISITHOCTH;

BJIaJIETh HaBBIKAMU  pAclO3HABaHMsSI M 3alIUTHl  MHQOpMAIUHM, HUHPOPMAILMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBJajieHNe YHUBEPCATbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) obO1menmue:

OCYILIECTBIISATH KOMMYHHKAIIMHN BO BCeX c(epax jKM3HM, aKTUBHO y4acTBOBATh B TUAJIOTe WU
JMCKYCCHH IO CYIIECTBY 00CY»K1aeMoii TeMbI (YMEHHE 33aJ]aBaTh BOIPOCHI, BHICKA3bIBATH CYXICHUS
OTHOCHTEJIbHO BBIMIOJIHEHHUS TMpeajiaraéMoi 3a/laud, YYUThIBaTh HMHTEPECHl U COTJIACOBAaHHOCTb
MO3UIUHI IPYrUX YYaCTHUKOB AMAJIOTa WM JUCKYCCUN);

pacrno3HaBaTh HeBepOaJIbHbIE CPE/ICTBA OOIIEHUS], TOHUMATh 3HaYeHHE COLIMAJIbHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CHTyallUd, YMEThb CMsrdarb KOH(JIUKTBI U BECTH
IIEPETOBOPBI;
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BJIAJICTh PA3IMYHBIMH cIloco0aMy OOIIEHHST M B3aWMOJCWCTBHS, MOHUMATh HaMEpPEHHS
APYTUX JIIOJCH, MPOSBIATh YBAXXUTEIBHOE OTHOLICHHWE K COOECEIHMKY M B KOPPEKTHOHM (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTh:

MOHUMATh M HCIIOJIB30BAaTh MPEUMYINECTBA KOMaHJHOW M WHAWBUIYaIbHOW DPabOTHI IpH
pemeHrn OMOJOrHMYecKor MpoOIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHUS! TPYIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH Y4eOHOH 3a1auu;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JACHCTBHH C y4€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJJOTO WieHa KOJUIEKTUBA,

MPUHUMATD 1€ COBMECTHOM JESATEIbHOCTH, OPIraHU30BBIBATH U KOOPAUHUPOBATH JACHCTBUS
0 €€ JOCTUXKEHUIO: COCTAaBJIATh IUIAH JEUCTBUHM, pPacHpelneisaTbh polIM ¢ Y4ETOM MHEHUH
YYaCTHUKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAU4eCTBO CBOETO BKJIAJA U KAXKIOTO YYaCTHUKA KOMaH/bI B OOIMIMN pe3yiabTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeularaTh HOBBIE TPOEKTHI, OICHWBATh HJEU C TO3WLIUN HOBU3HBI, OPUTHHAIBHOCTH,
PaKTHYECKON 3HAYHMOCTH;

OCYIIECTBIISITH TIO3UTHBHOE CTPATEIMYECKOE MMOBEJCHNE B PA3IMYHBIX CHTYAIUsIX, IIPOSBISTH
TBOPYECTBO U BOOOpakeHUE, OBITH MHUITUATHBHBIM.

OgiajieHne YHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

1) camoopranu3anus:

UCTIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BHISIBIICHHS IPOOJIEM U MX PEIICHHS B )KU3HEHHBIX
M YYeOHBIX CUTYaIUX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKMX 3HAHHWU IIETICBBIC M CMBICIOBBIC YCTAaHOBKH B CBOHMX
JIEUCTBHAX M IOCTYNKaxX IO OTHOLICHUIO K YXKMBOW IMPHPOJAE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpY’KaroIuX;

CaMOCTOSITENTFHO OCYIIECTBIISITh TI03HABATEIFHYIO JIEATENILHOCTh, BBIABISATH MPOOJIEMEI,
CTaBHUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a7]adll B 00pa30BaTEIHHON NEATEIHHOCTH U KU3HEHHBIX
CHUTYaIHsIX;

CaMOCTOSITENILHO COCTAaBJIATh IUIAH PEHICHUS MPOOJIeMbl C YYETOM HMEIOIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEANOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paciIMpsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO M TIPOSBICHUIO IIMPOKOW JIPYIUIIMHA B Pa3HBIX 00IACTIX
3HaHUi, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHUTh KOPPEKTHUBHI B JEATEIBHOCTH, OIICHUBAThH
COOTBETCTBHE PE3YIHTATOB LEISIM;

BJIaJIeTh HABBIKAMH MO3HABATEIbHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIMTEIbHBIX NPOLIECCOB, X PE3YJIbTATOB M OCHOBAaHUMU, UCIOIB30BATH MPUEMBI peQIIeKCUU IS
OILIEHKU CHTYalllH, BHIOOpA BEPHOTO PEIICHHS,;

YMETh OIIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHHS 10 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHATHE cedsi U APYTHUX:
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IIPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX [IPU aHAIU3€ PE3YIIbTATOB JEATEIBHOCTH;

IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYroro 4YeJI0BEKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3yabTaThl OCBOCHHS cojaepkaHHUs ydeOHoro mnpeamera «buomorus» Ha
yriayOJIEHHOM ypOBHE OPUEHTHPOBAHBI Ha OOECleYeHHE MPOQPMILHOTO O0ydeHHUs O0YyJaroIIuxcs
O6uosiornu. OHU BKIIIOYAIOT: CIICHU(HUECKUE IS OMOJIOTUN HAyYHBIC 3HAHUS, YMEHUS M CIOCOOBI
JNEHCTBUI MO OCBOCHHIO, MHTEPIPETAUU U MPeoOpa3OBaHUI0 3HAHUN, BUABI NEATEIHHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M UX NPUMEHEHHUIO B Pa3UYHbIX Y4YE€OHBIX, a TaKXKe B pealbHBIX
KU3HEHHBIX cuTyauusix. [IpeamMeTHbIe pe3ynbTaThl MPEACTABICHBI M0 TOAaM U3YUCHHUS.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUsI yueOHoro mpeamera «buonorus» B 10 Knacce NOIKHBI
OTpaXkaTh:

c(hOpPMUPOBAHHOCTH 3HAHUI O MECT€ W POJM OMOJIOTUM B CHUCTEME €CTECTBEHHBIX HAYK, B
(hOpMUPOBAaHUH ECTECTBCHHO-HAYYHOW KapTHHBI MHPA, B IO3HAHUU 3aKOHOB MIPUPOJIBI M PEIICHUU
npoOJIeM palOHAIBHOTO MPHPOIOTIONB30BaHMs, O BKJIA/IE POCCHICKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;

BIIQJICHUE CHUCTEeMOW OHMOJOTMYECKMX 3HAHWUN, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
OMOJIOTUYECKHE TEPMUHBI W TIOHATHS (KU3HB, KIIETKA, OpPTraHWU3M, METaboJIM3M, TOMEOCTa3,
CaMOpETryJIALMs, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTb, U3MEHYHMBOCTb, POCT U PA3BUTHE),
ouonornueckue Teopun (kiaerounas teopus T. [lIBanna, M. IlIneiinena, P. Bupxoa, xpoMmocomHas
Teopus HacienctBeHHoctu T. Moprana), yuenust (H. M. BaBunoBa — o neHTpax MHOroo0pasus u
MIPOUCXOKACHUS KYJIbTYPHBIX PAaCTEHUI), 3aKOHBI (€IMHOO0Opa3Hsi TOTOMKOB MIEPBOTO MOKOJICHHUS,
pacllerIeHys], YUCTOTHI TaMET, HE3aBUCUMOTIo HacienoBaHus ['. MeHenst, roMoJ0ru4eckux psiaoB
B HacyenCcTBeHHOM n3mMmenunBoct H. M. BaBunosa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BIIJ/ICHHE OCHOBHBIMH METOJAaMH HAy4HOTO TMO3HAHMsI, HCIOJIb3YeMbIX B OHMOIOTHYECKUX
HCCTIEOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNe, HAOII0ACHIE, SKCTIEPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT M 3YKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcIe OakTepuil, TpUOOB, PAaCTECHMIA,
KUBOTHBIX U YE€JIOBEKAa, CTPOCHHSI OPraHOB M CUCTEM OPraHOB PACTEHUH, >KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB JKU3HEAEATEIbHOCTH, IPOTEKAIOINX B OPraHW3Max PacTeHUH, KUBOTHBIX U YEJIOBEKa,
OMOJIOrMYECKHUX MPOIIECCOB: 0OOMEHa BEIECTB (METa0O0JIu3M), MpEBpallleHUus] SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTpOodHOTO TUIIOB MUTAHUsS, POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, MEH03a,
ramMeToreHnesa, dMOpuoreHe3a, MoCTIMOPHOHATBHOTO Pa3BUTHS, Pa3MHOXKEHUS, WHINBUAYAIBHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOIEHCTBUS T€HOB, IeTEPO31Cca, HCKYCCTBEHHOT'O 0TOO0pa;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXKAY OpPraHOWJIAMHU KIETKH W HX (QYHKIUSIMH,
CTpPOCHHEM KJIETOK Pa3HbIX TKaHeW M MX (QPYHKIHUSIMH, MEXKAY OpraHaMH U CUCTEMaMH OPTraHOB y
pacTeHMIA, )KUBOTHBIX U YEJIOBEKA M MX (DYHKIUAMHU, MEXKIY CUCTEMaMU OPTaHOB U MX (PYHKIIHUSIMH,
MEX1y 3TarnaMu OOMeHa BEIEeCTB, dTalaMH KJIETOYHOIO LIUKJIA U KU3HEHHBIX [IUKIJIOB OPTaHHU3MOB,
JTanamMu SMOPUOHAILHOTO Pa3BUTHS, T€HOTUIIOM U (PEeHOTHNOM, (EHOTUIIOM U (PaKTOpamMH Cpeibl
oOuTaHus;

YMEHUE BBISBIATH OTJIMYMUTENbHBIE MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIE€ PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIINE apryMEHTbI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKA3aTelIbCTBa POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIII;
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yMEHHE pelaTh OMOJOTHYECKHe 3a7aul, BBIBISATh MPUUYUHHO-CIEACTBEHHBIE CBA3H MEXKIY
UCCIIEyeMbIMH OMOJIOTHYECKUMH TPOLECCAMU M SBJICHHUSIMH, J€JaTh BBIBOABI M IMPOTHO3BI Ha
OCHOBAHUU TOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE M NPAKTUYECKHE pPadOThl, COOIIOAATH MpaBWia TNPH
pabote ¢ yueOHBIM | JIA0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIABUIATh THIOTE3bl, MPOBEPATh MX HKCIEPUMEHTAJIbHBIMU CpPEJICTBaMH,
(bopMyIHpys 1eNb UCCIIET0BAHMS, aHATTU3UPOBATH MOJyYSHHbIE PE3YyIbTAThI U I€1aTh BBIBOBI;

YMEHHE YYacTBOBATh B Y4eOHO-MCCIIEOBATEIBCKON paboTe Mo OMOJOrHM, SKOJOTHH M
MEIUIIMHE, MPOBOAMMON Ha 0aze MIKOJBHBIX HAy4YHBIX OOIIECTB, W MYOJIMYHO MPEACTABIATH
MOJIy4YE€HHBIEC PE3yJIbTAaThl HA YYEHUUECKUX KOH(PEPEeHLINAX;

YMEHHUE OLIEHUBATh STUYECKUE acTIeKThl COBPEMEHHBIX MCCIEI0BAHNIN B 001aCTH OMOJIOTUH U
MeIULUHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOIOTBOPEHHUE, HAIIPABICHHOE H3MEHEHUE TeHOMA U
CO3/1aHH€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBHIOOp Oyayiiell mpodecCHOHaIbHOU AESITETbHOCTH B
obiacTi OMOJIOTHH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3AHCTBA, MUIICBOM
MIPOMBIIICHHOCTH, YIIIYOJIATh MMO3HABATENbHBI MHTEPEC, HAPABICHHBIA HA OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH Mpodeccun U MPOJOIKEHHE OMOJIOrHYecKOro OOpa30BaHUS B OpraHU3aLUAX
cpenHero npodecCHOHaIbHOTO U BBICIIEro 00pa3oBaHUsl.

[IpenmerHbie pe3ynbTaThl 0OCBOCHUsI yueOHoro mpeamera «buonorus» B 11 Knacce nOIKHBI
OTpaXkaTb:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE€ W POJH OMOJIOTUU B CHCTEME ECTECTBEHHBIX HAyK, B
(GbOopMUPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TO3HAHUU 3aKOHOB
OPUPOJBl M PEIICHUH SKOJIOTHYECKUX IMPOOJIEM YEIOBEUECTBa, a TAK)KE B PEIICHUH BOIPOCOB
paMoOHATFHOTO MPUPOJIONONB30BaHUSA, U B (DOPMUPOBAHUH [IEHHOCTHOTO OTHOUICHHUS K MPHPO/IE,
oOIIeCTBY, YEJNOBEKY, O BKJIQJ€ POCCHICKUX U 3apyOeKHBIX YUYEHBIX-OMOJOrOB B pa3BHUTHE
Oouosoruu;

YMEHHE BIIAJETh CHUCTEMOH OMOJIOTMYECKHX 3HAHWW, KOTOpas BKIIOYAET OIpENeNeHUs M
MOHWMAaHWE CYITHOCTH OCHOBOIIOJNATAlOIIUX OHOJOTMYECKMX TEPMHUHOB W TIOHATHH (B,
sKocucTeMa, Ouocdepa), Ouojoruueckue Teopun (dBosrorMoHHas Teopuss Y. JlapBuHa,
CHUHTeTHUYecKasi Teopus sBomonuu), yuenus (A. H. CeBepuoBa — o myTSX W HalpaBlIEHUSIX
sBomtoniuu, B.U. Bepuanckoro — o 6uocdepe), 3akonsl (renernyeckoro paBHosecus [[x. Xapau u
B. BaiinGepra, 3apogsimieBoro cxoactBa K. M. boapa), mpaBuna (munumyma 0. JluOuxa,
HKOJIOTMUECKOM MUpaMUIbl SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepta);

YMEHHE BIIQJeTh OCHOBHBIMM METOJIaMH HAy4yHOI'O IO3HAHHUS, MCIIOJIb3YEMbIMH B
OMOJIOTHYECKUX HCCIEIOBAHUAX JKMBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHHWE, W3MEpEHHE,
HaOJIOZICHNE, JKCIIEPUMEHT), CIOCOOaMH BBISBJICHHS W OIICHKH aHTPOIIOI€HHBIX H3MEHEHUH B
IIPUPOJIE;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU: BHUAOB, OHOTrE€OIICHO30B, JKOCHUCTEM H
ouocdepsl, CTaOMIM3UPYIOUIETO, JBUXKYIIETO M  Pa3pbIBAlOIIET0 €CTECTBEHHOro 0TOOpa,
AIIONATPUIECKOTO M CHMITaTPUIECKOTO BUI000pa30BaHus, BIHUSHUS JIBIDKYIIUX CHJI DBOJIOIMA HA
reHO(OH]] MOMYJSALUN, NPUCHOCOOJICHHOCTH OpPraHU3MOB K cpele OOWTaHMs, 4YepeloBaHUs
HampaBJICHUH 3BOIOLNHU, KPYTOBOPOTA BELIECTB U NOTOKA SHEPTHU B IKOCUCTEMAX;

YMEHHE yCTaHABIIMBATh B3aUMOCBS3H MEXIY IPOIECCAMH SBOIIOLNH, JBIKYIIMMU CHUIaAMHU
aHTPOITOTeHe3a, KOMIIOHEHTaMH Pa3IMYHBIX YKOCHCTEM U IPUCTIOCOOICHUSIMHI K HIM OpPTaHU3MOB;
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YMEHHUE BBISBISITh OTIIMYUTENBHBIC TPU3HAKH KHUBBIX CHCTEM, MPUCTIOCOOIICHHOCTh BUIOB K
cpene oOuTaHus, a0MOTUYECKUX UM OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3Ei
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUI B IKOCHCTEMaX CBOSH MECTHOCTH;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJOTUYECKYI0 TEPMHHOJIOTHIO H
CHMBOJIMKY JUIsi JOKa3aTeJbCTBA POJCTBA OPraHU3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTaHUS, SIWHCTBA YEJIOBEYECKHUX pac, HEOOXOIUMOCTH
COXPAaHEHHUS MHOTOOOpa3Ws BHUJIOB U 3KOCHUCTEM KaK YCIOBHUS COCYIISCTBOBAHHS MPUPOILI U
YeJI0BEYECTBA;

YMEHHUE pemarh OMOJIOTHYECKUE 3aaui, BBIABISATh NPUIHHHO-CIICIICTBCHHBIC CBSI3U MEXIY
UCCIIEYEeMbIMH OMOJIOTHYECKUMH TPOIECCAMU ¥ SIBIICHHUSIMH, JIeJaTh BBIBOABI M IMPOTHO3bI Ha
OCHOBaHUU TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBHIMIOJHATH JIA0OpPATOpPHBIE M MPaKTUYECKHEe paboThl, COONIOAATH TpaBHIIA MPH
pabote ¢ yueOHBIM | JIA0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHUE BBIIBUTaTh THUIIOTE3bl, NPOBEPATh HUX OKCIHCPUMECHTAIBHBIMU CpEICTBAMH,
dbopMyIHpys 1IeTb HCCIISA0BaHMUS, aHATU3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JCNIaTh BHIBOIBI,

YMEHHE YyYacTBOBaTh B YUEOHO-HMCCIIEOBATENBCKONH paboTe MO OWOJOTHH, SKOJOTHH U
MEIUIMHE, TPOBOJUMON Ha 0a3e NIKOJIbHBIX HAYYHBIX OOIIECTB, W IYOJUYHO MPEICTABISAThH
MOJTyYCHHBIC PE3YJIbTAThI HA YICHUYECKUX KOH(DEPEHIUIX;

YMEHHE OIICHWBATh THUIOTE3bl M TEOPHH O TMPOUCXOXKIACHUM JKU3HH, 4YEJIOBEKA W
YeIIOBEYECKMX pac, O MPUYHHAX, IOCICICTBUAX M CIIOCO0aX MPEIOTBPANICHUS TII00ATBHBIX
M3MEHEHUH B Onocdepe;

YMEHHUE OCYIICCTBIISITh OCO3HAHHBIN BBIOOp Oymymied mpodecCHOHATLHON NEsATEILHOCTH B
obyacTu OMOJIOTHH, 3KOJOTHH, MPUPOIOIOIB30BAHUS, MEIUIMHBI, OMOTEXHOJIOTHUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SMCTBA, MUIICBONW MPOMBINUICHHOCTH, YTIyOJsITh ITO3HABATEIHHBIN
WHTEpEC, HANpPaBJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLICH NMPOPECCUU U TPOJIOJIKCHUE
OMOJOTMYECKOTO0 OOpa30BaHMsS B OPraHM3AIMIX CpPEJHEro Mpo(ecCHOHATBHOTO U BBICIIETO
oOpazoBaHus.



,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

TEMATUYECKOE IINTAHUPOBAHUE YYEBHOTI'O ITPEJIMETA «buoJsorus. Yriry0JieHHbIH YPOBEHb)

10 KJIACC
KoanuecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne n/m Kourpouabusie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
1 1 https://lesson.edu.ru/lesson/db0b4f7e-
buonorus kak nayka 0230-4b34-ae79-75b7d8569892
5 JKUBbIE CHOTEMB! H HX H3yHeHHE 2 https://lesson.edu.ru/lesson/db0b4f7e-
0230-4b34-ae79-75b7d8569892
3 B HONOMIS KIIOTK 2 05 https://lesson.edu.ru/lesson/db0b4f7e-
0230-4b34-ae79-75h7d8569892
4 XyMueckas opraHH3aIs KIeTKY 10 1 https://lesson.edu.ru/lesson/db0b4f7e-
0230-4b34-ae79-75b7d8569892
5 Crpoee 1 & 8 9 https://lesson.edu.ru/lesson/db0b4f7e-
R YHICHHI KICTIH 0230-4b34-2679-75h708569892
6 OOMeH BelecTB U MpeBpallieHne 9 1 https://lesson.edu.ru/lesson/dbOb4f7e-
SHEPIrUU B KJIIETKE 0230-4b34-ae79-75b7d8569892
7 HacnencrBennast nungopmanus u 9 05 https://lesson.edu.ru/lesson/dbOb4f7e-
peanusanus €€ B KIIETKE ' 0230-4b34-ae79-75b7d8569892
8 YK H3HCHHBIIH KT KT 5 1 https://lesson.edu.ru/lesson/db0b4f7e-
0230-4b34-ae79-75h7d8569892
9 CrpoeHHte 1 yHKINH OPraHH3MOB 17 15 https://lesson.edu.ru/lesson/db0b4f7e-
0230-4b34-ae79-75b7d8569892
10 PASMHOPKEHHUE 1 A3BHTHE OpFAHH3MOB 8 15 https://lesson.edu.ru/lesson/db0b4f7e-
0230-4b34-ae79-75h7d8569892
I'eneruka — Hayka o
https://lesson.edu.ru/lesson/db0b4f7e-
11 HACJIEACTBEHHOCTHU U U3MEHYUBOCTHU 2 0.5

OpraHu3MOB

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

https://lesson.edu.ru/lesson/dbOb4f7e-

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 0230-4b34-a679-75h7d8569892

13 3 6 1 https://lesson.edu.ru/lesson/dbOb4f7e-
AIOHOMEPHOCTH HIMEHHHEOCTH 0230-4h34-2¢79-75h7d8569892

14 r 3 05 https://lesson.edu.ru/lesson/dbOb4f7e-
CHETHKa geloBeka ' 0230-4b34-ae79-75b7d8569892

15 C 4 1 https://lesson.edu.ru/lesson/dbOb4f7e-
CHICKLIA OpTaHISMOB 0230-4b34-ae79-75b7d8569892

16 BbuoTexHomorus 1 CHHTETHYECKAsA 4 05 https://lesson.edu.ru/lesson/db0b4f7e-
OHoJIOTHSA ! 0230-4b34-ae79-75b7d8569892

17 p 1 https://lesson.edu.ru/lesson/dbOb4f7e-
C3CPBHOC BpeMi 0230-4b34-ae79-75b7d8569892

BIIEE KOJIMUECTBO YACOB II
OBII] OJ1 CTBO YACOB I10 102 135

[NPOTPAMME
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

11 KJIACC
KoauvecTBo yacoB
HaumeHoBaHue pa3iesioB M TeM dueKkTpoHHbIe (LM POBbLIE)
Ne n/m Kontpoabneie  IlpakTuueckue
MPOrpaMMbl Bcero o0pa3oBaTejbHbIe pecypChl
padoThI padoThI
3apoxIeHue U pa3BUTHE
1 N 4 https://lesson.edu.ru/lesson/dbOb4f7e-
OBOTOMHORHPIX TIPEACTABIICHHH B 0230-4b34-2679-75h708569892
OMOJIOTHH
5 M N 14 5 https://lesson.edu.ru/lesson/dbOb4f7e-
HIEPOOBOIOMI H €€ PESyILTATH 0230-4h34-279-75h7d8569892
3 M N 6 https://lesson.edu.ru/lesson/dbOb4f7e-
ARPOIBOTIONIE H € PESyIbTATH 0230-4h34-a79-75h7d8569892
4 [IpoucxoxaeHre U pa3BUTHE )KU3HU Ha 15 15 https://lesson.edu.ru/lesson/dbOb4f7e-
3emite ' 0230-4b34-ae79-75b7d8569892
5 IIpoucxoxaeHue yemoBeka — 10 1 https://lesson.edu.ru/lesson/dbOb4f7e-
aHTPOIIOI€HES 0230-4b34-ae79-75b7d8569892
DKOJIOTHS — HayKa O
6 B3aMOOTHOIIICHHUSX OPraHU3MOB U 3 05 https://lesson.edu.ru/lesson/db0Ob4f7e-
HaJIOPTraHU3MEHHBIX CUCTEM C ' 0230-4b34-ae79-75b7d8569892
OKpY>Karollen cpeon
7 0 6 9 15 https://lesson.edu.ru/lesson/dbOb4f7e-
PTAtHSMEL 1 Cpenia OOMTanis ' 0230-4b34-a679-75h708569892
8 5 . 9 05 https://lesson.edu.ru/lesson/db0Ob4f7e-
KOJTIOTHI BUAIOB 1 HOHy I ' 0230-4b34-3679-75b 708569892
9 DKOJIOTHS COOOMIECTB. DKOJIOTUUECKHE 12 05 https://lesson.edu.ru/lesson/dbOb4f7e-
CHUCTEMBI ' 0230-4b34-ae79-75b7d8569892
https:/I .edu.ru/l 4f7e-
10 buocdepa — rinobanbHas sKkocucTemMa 6 tps://lesson.edu.ru/lesson/dbOb4t7e

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

11 UYenoBek u OKpyXkaromas cpeaa

12 PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5

https://lesson.edu.ru/lesson/dbOb4f7e-

0230-4b34-ae79-75b7d8569892

https://lesson.edu.ru/lesson/dbOb4f7e-

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

MOYPOYHOE IIJIAHUPOBAHUE YYEBHOI'O TIPEJIMETA «buoJiorus. Yrjy0JeHHbIH YPOBEHb)»

10 KUIIACC
KoanuectBo yacon
Ne JIeKTPOHHBbIE U (pPOoBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
1 v 1 https://lesson.edu.ru/lesson/dbOb4f7e-
POBHEBasi OPraHU3alUs KUBBIX CUCTEM 0230-4b34-2679-757d3569892
5 K . 1 https://lesson.edu.ru/lesson/dbOb4f7e-
VIBPIC CHETEMBL T X CEOHCTRa 0230-4b34-ae79-75h708569892
3 buosorus kak KOMIUIEKCHas HayKa U 1 https://lesson.edu.ru/lesson/dbOb4f7e-
KaK 9acTh COBPEMEHHOT'0 O0IIeCTBa 0230-4b34-ae79-75b7d8569892
4 Hcropust OTKpBITUS U U3YUEHUS KIIETKH. 1 https://lesson.edu.ru/lesson/dbOb4f7e-
Knerounas Teopus 0230-4b34-ae79-75b7d8569892
Meroasl MOJIEKYIIIPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
5 «M3y4yeHre METOI0B KIETOYHOU 1 05 https://lesson.edu.ru/lesson/dbOb4f7e-
6uosioruu (xpomarorpadus, ' 0230-4b34-ae79-75b7d8569892
anexTpodopes, nuddepeHuanpHoe
ueHtpudyruponanue, [1L[P)»
6 X . 1 https://lesson.edu.ru/lesson/db0Ob4f7e-
VIMITRICCII COCTaB ITIETE 0230-4b34-e79-75h708569892
5 MunepaibHbIE BEIIECTBA KIIETKH, UX 1 https://lesson.edu.ru/lesson/db0b4f7e-
Ouosornyueckas pojib 0230-4b34-ae79-75b7d8569892
Oprannueckue BEmecTBa KISTKH —
8 oenku. JlaboparopHas pabota 1 05 https://lesson.edu.ru/lesson/dbOb4f7e-

«O06HapyxeHue OEIKOB C ITOMOIIBIO
Ka4eCTBEHHBIX PEAKIIHI»

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

CoiicTBa, Knaccuukanys u GyHKIUN

https://lesson.edu.ru/lesson/dbOb4f7e-

OCIIKOB 0230-4b34-ae79-75b7d8569892
10 Opranuyeckue BeIlecTBa KIETKH — https://lesson.edu.ru/lesson/db0Ob4f7e-
YIJIEBOJIBI 0230-4b34-ae79-75b7d8569892
1 Oprannueckue BeIecTBa KJISTKH — https://lesson.edu.ru/lesson/dbOb4f7e-
JIATIAIBI 0230-4b34-ae79-75b7d8569892
Hyxnennossie kucnorsl. JJHK n PHK.
12 Jlaboparopnas padota «Vccienopanue 05 https://lesson.edu.ru/lesson/db0b4f7e-
HYKJICHHOBBIX KHCJIOT, BBIICIICHHBIX U3 ' 0230-4b34-ae79-75b7d8569892
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY
13 Crpoenue u pynkmuu ATO. [Ipyrue https://lesson.edu.ru/lesson/dbOb4f7e-
nykieosunrpudocdarsr (HTD) 0230-4b34-ae79-75b7d8569892
CexBenuponanue JIHK. MeToibl
14 https://lesson.edu.ru/lesson/dbOb4f7e-
POHOMHIH, TPaHCKPHITTOMII, 0230-4b34-ae79-75b708569892
MPOTCOMHKH
15 M i 6 https://lesson.edu.ru/lesson/db0b4f7e-
CTOAR! CTPYKTYPHOM buoIorin 0230-4b34-3679-75b 708569892
16 Tunel knetok. [Ipokapuornueckas https://lesson.edu.ru/lesson/dbOb4f7e-
KJIETKA 0230-4b34-ae79-75b7d8569892
C i .
17 HTpoeHHe 3yKapHgTquCI/II<OH et 05 https://lesson.edu.ru/lesson/dbOb4f7e-
PAKTHACCIEar pabota «¥syaeiie | 0230-4b34-ae79-75h708569892
CBOHUCTB KJICTOYHOU MeM6paHI)I))
18 n . https://lesson.edu.ru/lesson/db0Ob4f7e-
OPCPRHOCTHEII AMITApaT ILIETEH 0230-4h34-a79-75h7d8569892
OnHomMeMOpaHHBIE OPTaHOUIBI KIIETKH.
19 [IpakTrueckas padota «3ydenue 05 https://lesson.edu.ru/lesson/dbOb4f7e-

ABMDKCHUA LTUTOILJIa3MBI B
PACTUTCIILHBIX KJIICTKAX»

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

HOHyaBTOHOMHBIe OpraHou bl KJICTKHU:
MUTOXOHAPUH, IIJIACTUABI.

https://lesson.edu.ru/lesson/dbOb4f7e-

20 Jlaboparopuas padota «VccienoBanue 0.5 0230-4b34-3679-75h7d3569892
IJ1a3MOJIN3a U ICTIIIa3MOJIN3a B
PACTUTENBHBIX KIETKAX)

21 HeMeMGpaHHbie opraHom s KIeTKil https://lesson.edu.ru/lesson/db0b4f7e-

0230-4b34-ae79-75b7d8569892

99 Crpoee 1 dyHKm A7pa https://lesson.edu.ru/lesson/db0b4f7e-

0230-4b34-ae79-75b7d8569892
CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK

93 sykapuot. JlaboparopHas pabota 05 https://lesson.edu.ru/lesson/dbOb4f7e-
«M3ydeHne cTpoeHus KJIETOK 0230-4b34-ae79-75b7d8569892
Pa3IMYHBIX OPraHU3MOBY
ACCUMUJISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa

24 BemiecTB. JlabopaTopHas paborta https://lesson.edu.ru/lesson/db0b4f7e-
«M3ydyeHne KaTaTuTHYECKON 0230-4b34-ae79-75b7d8569892
aKTUBHOCTH (pepMEHTOB (Ha pUMepe
aMMJIa3bl WM KaTasasbl)»

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabosin3Ma.

o5 JlaGopatopnas pabora «3yuenue 05 https://lesson.edu.ru/lesson/db0b4f7e-
(hepMEHTAaTUBHOTO paCIICTUICHUS ' 0230-4b34-ae79-75b7d8569892
MIEPOKCHJIA BOJIOPO/A B PACTUTEIBHBIX U
KUBOTHBIX KIIETKaX)

26 benkxu-akTuBaTopsl U OENKH- https://lesson.edu.ru/lesson/dbOb4f7e-
MHTUOUTOPHI 0230-4b34-ae79-75b7d8569892

. https://lesson.edu.ru/lesson/db0b4f7e-

27 ABTOTpOGHBII THUIT 0OMEHa BEIIEeCTB

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

https://lesson.edu.ru/lesson/dbOb4f7e-

28 Porocuires 0230-4b34-a79-75h7d8569892
XemocuHTtes. JJabopaTropHas pabota

29 C b 05 https://lesson.edu.ru/lesson/db0b4f7e-
«CpaBHeHuUe poleccoB (poTocuHTe3a U . 0230-4b34-a679-75h7d8569892
XEMOCUHTE3a»
AHa’poOHbIe opraHu3Mbl. Buibt

30 opoxenus. JlaboparopHas pabora https://lesson.edu.ru/lesson/dbOb4f7e-
«CpaBHEHUE TIPOLIECCOB OPOKEHUS U 0230-4b34-ae79-75b7d8569892
JIBIXAHUS

31 AspoOHbBIE OPraHU3Mbl. JTaIbl https://lesson.edu.ru/lesson/dbOb4f7e-
AHEPTeTUYECKOr0 OOMEeHa 0230-4b34-ae79-75b7d8569892
€] 0

39 HEPTH MeCM P aHIi);(g_paﬂg e https://lesson.edu.ru/lesson/dbOb4f7e-
MPOTOHOB. LHHTES A 15D paboTa 0230-4b34-2679-75h7d8569892
npoToHHON AT®-cuHTa3bI

33 p https://lesson.edu.ru/lesson/db0b4f7e-

CAICHII MATPHHIHOTO CHiTesa 0230-4h34-a79-75h7d8569892

34 TpaHckpunus — MaTpU4YHBIA CUHTE3 https://lesson.edu.ru/lesson/dbOb4f7e-
PHK 0230-4b34-ae79-75b7d8569892

35 T .. https://lesson.edu.ru/lesson/dbOb4f7e-

PAHCIBIRDL 11 66 STatsl 0230-4b34-3¢79-75b708569892

36 Koauposanue amuHokucior. Poib https://lesson.edu.ru/lesson/dbOb4f7e-
pubocom B OmocuHTe3e Oenka 0230-4b34-ae79-75b7d8569892

37 Opranuzanus reHoma y mpokapuor u https://lesson.edu.ru/lesson/dbOb4f7e-
DYKapHUOT 0230-4b34-ae79-75b7d8569892

38 MonekynsapHble MEXaHU3MBbI https://lesson.edu.ru/lesson/db0Ob4f7e-
JKCIPECCHH T€HOB Y 3YKapuOT 0230-4b34-ae79-75b7d8569892

39 Bupycsl — BHeKIIeTOUHBIE (POPMBI 05 https://lesson.edu.ru/lesson/dbOb4f7e-

’KM3HHU U OOJIUTaTHBIE nmapa3uThl.

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

[Ipaktuyeckas padora «Coznanue
MOJICTIH BUPYCa»

BupycHrble 3a0601eBanus yenoBeKa,

https://lesson.edu.ru/lesson/dbOb4f7e-

40 YKUBOTHBIX, PACTEHHI 0230-4b34-ae79-75b7d8569892
41 HanorexHonoruu B OMOJIOrUY U https://lesson.edu.ru/lesson/dbOb4f7e-
MEQUIIMHE 0230-4b34-ae79-75b7d8569892
42 K N https://lesson.edu.ru/lesson/dbOb4f7e-
HSHCHHBIM HHIT KICTIH 0230-4b34-ae79-75b7d8569892
. https://lesson.edu.ru/lesson/dbOb4f7e-
43 Marpunbiii cunres JIHK 0230-4b34-2679-75h708569892
X . JIab S
44 IFIOMOCOMH abopatopias pabota 05 https://lesson.edu.ru/lesson/db0b4f7e-
(VISYACHIHE XPOMOCOM A TOTOBRIX ' 0230-4b34-a€79-75h708569892
MUKpOIIpEnaparax»
45 https://lesson.edu.ru/lesson/dbOb4f7e-
Jlenenne KIeTkH — MUTO3 0230-4b34-ae79-75b7d8569892
Tunel KJIICTOK. KapI/IOKI/IHe3 n
. JIab 3]
" L[II;T%KI/IHCS abopatopHas pabora 05 https://lesson.edu.ru/lesson/db0Ob4f7e-
((HIADITIOACHTE MITTO34 B IUICTIRAX | 0230-4h34-ae79-75h708569892
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpenaparax)»
47 p https://lesson.edu.ru/lesson/db0b4f7e-
GFYJ'ISIIII/HI JKN3HCHHOI'O MUKJIA KJICTOK 0230-4b34-ae79-75b7d8569892
48 0 https://lesson.edu.ru/lesson/dbOb4f7e-
PTAHUSM KaK CHUHOC LEJ0C 0230-4b34-2679-75h708569892
49 Txanu pactenuii. JlaboparopHas pabota 05 https://lesson.edu.ru/lesson/dbOb4f7e-
«M3ydeHne TKaHEN PACTEHUI ' 0230-4b34-ae79-75b7d8569892
TaHi JKHBOTHBIX 1 HETOBEKA. https://lesson.edu.ru/lesson/dbOb4f7e
50 Jlaboparopuas pabora «M3ydenue 0.5 Pe: -

TKaHEH JKUBOTHBIX)

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

Opransl. CucTteMbl OpraHoB.

https://lesson.edu.ru/lesson/dbOb4f7e-

51 Jlaboparopuas padota «3yueHue 0.5 0230-4b34-2679-75h7d3569892
OPraHOB IBETKOBOT'O PACTCHHS
59 0 https://lesson.edu.ru/lesson/dbOb4f7e-
flopa Teila OpraHu3MoB 0230-4b34-ae79-75b7d8569892
53 https://lesson.edu.ru/lesson/dbOb4f7e-
JIBIOKCHHE OPraHi3MOoB 0230-4b34-2679-75h708569892
54 N https://lesson.edu.ru/lesson/dbOb4f7e-
HTAHHe OpratismMon 0230-4b34-ae79-75b7d8569892
55 IIutanue mMo3BOHOYHEIX KUBOTHBIX. https://lesson.edu.ru/lesson/db0b4f7e-
[TumeBapuTenbHas cucTemMa 4ejioBeKa 0230-4b34-ae79-75b7d8569892
56 https://lesson.edu.ru/lesson/dbOb4f7e-
JlbIXaHHe Oprauu3MoB 0230-4b34-2679-75h7d8569892
57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U https://lesson.edu.ru/lesson/db0Ob4f7e-
YeJIOBEKa 0230-4b34-ae79-75b7d8569892
58 T https://lesson.edu.ru/lesson/db0b4f7e-
PaHCIIOPT BEIIECTB Y OPraHU3MOB 0230-4b34-ae79-75b7d8569892
59 KpoBeHocHas cucreMa o3BOHOYHBIX https://lesson.edu.ru/lesson/dbOb4f7e-
’KUBOTHEBIX U YEJIOBEKA 0230-4b34-ae79-75b7d8569892
60 B https://lesson.edu.ru/lesson/dbOb4f7e-
PUICTICHAC y OpTaHUSMOB 0230-4b34-ae79-75b7d8569892
61 3 https://lesson.edu.ru/lesson/db0b4f7e-
AlliTa y OpraHusMos 0230-4b34-2679-75h708569892
62 i https://lesson.edu.ru/lesson/dbOb4f7e-
MMYHHAE CHETEMd Helonera 0230-4b34-ae79-75h708569892
63 Paznpaxumocts u perynsuus y https://lesson.edu.ru/lesson/dbOb4f7e-
OpPraHu3MOB 0230-4b34-ae79-75b7d8569892
64 I'ymopainbHas peryiauus u https://lesson.edu.ru/lesson/dbOb4f7e-

OHAOKPHUHHAA CUCTCMA ) KXUBOTHBIX U

0230-4b34-ae79-75b7d8569892
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ﬂOKyMEHTﬂOAﬂwcaH3ﬂeKTpOHHOﬁHOAHMCbD.

YCJIO0BCKa

https://lesson.edu.ru/lesson/dbOb4f7e-

65 @DopMBI Pa3MHOKEHUST OPTaHU3MOB 0230-4b34-3679-75h7d3569892
66 0 https://lesson.edu.ru/lesson/db0b4f7e-
O7IOBOS pasMIONime 0230-4b34-3e79-75h7d8569892
67 Meii https://lesson.edu.ru/lesson/db0b4f7e-
eHos 0230-4b34-3¢79-75b708569892
I'amerorenes. OO6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJaboparopHas pabota 05 https://lesson.edu.ru/lesson/db0Ob4f7e-
«M3ydeHne cTpoeHus OJIOBBIX KIETOK ' 0230-4b34-ae79-75b7d8569892
Ha TOTOBBIX MUKpPOIIPENapaTax»»

69 WNHnuBuayanbHOE pa3BUTUE OPraHU3MOB https://lesson.edu.ru/lesson/dbOb4f7e-
— OHTOI'€HE3 0230-4b34-ae79-75b7d8569892

70 3akJajKa OpraHoB U TKaHEH u3 https://lesson.edu.ru/lesson/dbOb4f7e-
3apOJIBIIEBBIX JTUCTKOB 0230-4b34-ae79-75b7d8569892
PocT u pa3zBuTHe )XKMBOTHBIX.

71 JlaGopatopHnas pabota «BeisiBieHue 05 https://lesson.edu.ru/lesson/dbOb4f7e-
IIPU3HAKOB CXOZCTBA 3apOABIIIEH ' 0230-4b34-ae79-75b7d8569892
MTO3BOHOYHBIX KHBOTHBIX»

Pa3mHOXkeHUE U pa3BUTHE PACTECHUI.

79 JlaGopatopnas pabora «CtpoeHue 05 https://lesson.edu.ru/lesson/db0b4f7e-
OpraHoB Pa3MHOXKEHHMS BBICIINX ' 0230-4b34-ae79-75b7d8569892
pacTeHuin»

73 Hcropust cTaHOBIIEHMS U pa3BUTUSA https://lesson.edu.ru/lesson/dbOb4f7e-
IFEHETUKH KaK HayKu 0230-4b34-ae79-75b7d8569892
OcHOBHbIE IOHATHS U CUMBOJIBI

https://lesson.edu.ru/lesson/dbOb4f7e-
74 renetuku. JlabopatopHas padora 0.5

«/lpo3oduina kak 0OBEKT reHETUYECKIX

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

HUCCIIEJOBAHUI»
3aKOHOMEPHOCTH HACJIEA0BAHUS

pu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

https://lesson.edu.ru/lesson/dbOb4f7e-

& "N3y4yeHue pe3yapTaToB 05 0230-4b34-ae79-75b7d8569892
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3o¢ s

76 LluTonornyeckre OCHOBEI https://lesson.edu.ru/lesson/db0b4f7e-
MOHOTHOPHIHOTO CKPEIIMBAHUS 0230-4b34-ae79-75b7d8569892

77 AHanu3upyolee CKpeuuBaHue. https://lesson.edu.ru/lesson/dbOb4f7e-
Henonnoe nomunupoBanue 0230-4b34-ae79-75b7d8569892
JuruOpuHoe CKpemrBaHue.

78 [IpaxTuueckas pabora «M3yuenue 05 https://lesson.edu.ru/lesson/dbOb4f7e-
pe3yIbTAaTOB AUTUOPUIHOTO ' 0230-4b34-ae79-75b7d8569892
CKPEIIMBAHUS Y IPO30(DUITBD)

79 [MuTonoruyeckre OCHOBBI https://lesson.edu.ru/lesson/db0b4f7e-
JUTUOPUIHOTO CKPELIUBAHUS 0230-4b34-ae79-75b7d8569892

80 C https://lesson.edu.ru/lesson/db0Ob4f7e-

IETJICHHOE HACIeJOBaHUE TIPU3HAKOB 0230-4b34-2679-7557d3569392

81 XpOMOCOMHAas1 TEOPUs https://lesson.edu.ru/lesson/dbOb4f7e-
HaCJICICTBEHHOCTH 0230-4b34-ae79-75b7d8569892

82 r https://lesson.edu.ru/lesson/dbOb4f7e-

cHeTHig oA 0230-4b34-2679-75h7d8569892

83 I https://lesson.edu.ru/lesson/db0b4f7e-

CHOTHIT Rai fetoctas cuerema 0230-4b34-a679-75b708569892

84 I'eneTnyeckunii KOHTPOJIb PA3BUTHS https://lesson.edu.ru/lesson/dbOb4f7e-
pacTeHuH, KUBOTHBIX U YEJIOBEKA 0230-4b34-ae79-75b7d8569892

85 N3meHunBOCTh IPU3HAKOB. Buabl https://lesson.edu.ru/lesson/dbOb4f7e-
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

U3MCHYUBOCTHU

0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/dbOb4f7e-

86 MonudukanronHas "3MEHYUBOCTh 0230-4b34-3679-75h7d3569892
BapuanunoHHbIN psia U BapUaLlMOHHAS
kpuBas. JlabopaTopHas pabora

87 «MccnenoBanre 3aKOHOMEPHOCTEHN 05 https://lesson.edu.ru/lesson/dbOb4f7e-
MOAUGUKAITMOHHOW H3MEHYMBOCTH. 0230-4b34-ae79-75b7d8569892
[TocTpoeHue BapuallMOHHOTO Psia U
BapHaIllMOHHON KPUBOM»

88 I'eHoTHNIMYECKast U3MEHYHUBOCTb. https://lesson.edu.ru/lesson/dbOb4f7e-
KomOunHaTnBHAS H3MEHYHBOCTD 0230-4b34-ae79-75b7d8569892
MyTarmonHasi "3MEHUYUBOCTb.

89 [IpakTnueckas padora «Myrtauuu y 05 https://lesson.edu.ru/lesson/dbOb4f7e-
Jpo30QuIIBl (HAa TOTOBBIX 0230-4b34-ae79-75b7d8569892
MUKpOIpenaparax)»

90 3aKOHOMEPHOCTU MYTAI[MOHHOTO https://lesson.edu.ru/lesson/dbOb4f7e-
npoiiecca. JNUTeHETHKA U STTUTCHOMMKA 0230-4b34-ae79-75b7d8569892

01 gjgj::izzzzEiii;:ia:;:;;;Kaﬂ 05 https://lesson.edu.ru/lesson/dbOb4f7e-

. 0230-4b34-ae79-75b7d8569892
POIOCIOBHOM
92 MeTO/Tb! MeTHIHHCKOI TeHETHKH https://lesson.edu.ru/lesson/dbOb4f7e-
0230-4b34-ae79-75b7d8569892
3HaYeHHEe MEIUIIMHCKON T€HETHKHU B
93 e — https://lesson.edu.ru/lesson/db0Ob4f7e-
0230-4b34-ae79-75b7d8569892
TeHEeTHYECKUX 3a00JIeBaHUI YeIoBeKa
94 g:gg;:i;E;:;Z?;fji;?;tﬁne 05 https://lesson.edu.ru/lesson/dbOb4f7e-

COPTOB KYJIbTYPHBIX PACTECHHI U MOPOJ]

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

JOMAIIHUX KHUBOTHBIX)»

MeToapl CEeNeKIIMOHHON pabOoTHI.

https://lesson.edu.ru/lesson/dbOb4f7e-

95 JlabGopaTopHas paboTta «HSY?CHHG 1 0.5 0230-4b34-a679-75h7d8569892
METOIOB CEIICKIIUN PACTCHUII»
JIOCTHIKEHMSI CEJIEKIIUU PACTCHUN U

9 I 5 1 https://lesson.edu.ru/lesson/dbOb4f7e-
PHUBOTHBIX. HIpAKTITECKas pabota 0230-4b34-a€79-75h708569892
«[IpuBHBKa pacTeHUI

97 CoxpaHeHnue, U3y4eHUE U 1 https://lesson.edu.ru/lesson/dbOb4f7e-
HCIIOJIb30BAHUE FEHETUYECKUX PECYPCOB 0230-4b34-ae79-75b7d8569892
bruotexHonorus Kak Hayka u OTpaciib

98 I 6 1 05 https://lesson.edu.ru/lesson/dbOb4f7e-
npousBojcTBa. [IpakTuueckas pabora : 0230-4b34-2679-75h7d3569892
«M3yuenne 0ObeKTOB OMOTEXHOIOTHIY

99 OcCHOBHBIE HaINlpaBJICHUS 1 https://lesson.edu.ru/lesson/dbOb4f7e-
CUHTETHYECKON OMOJIOTHN 0230-4b34-ae79-75b7d8569892

100 % 1 https://lesson.edu.ru/lesson/dbOb4f7e-

POMOEOMHEI H TEHHAT HIDREHEPHA 0230-4b34-a€79-75h708569892
101 M 5 1 https://lesson.edu.ru/lesson/dbOb4f7e-
CAHIHHCIHE DHOTEXHOTOTHH 0230-4b34-a€79-75h708569892

102 PesepsHbiii ypok. [IoBropenue, 1 https://lesson.edu.ru/lesson/dbOb4f7e-

000011IeHNEe, CHCTEMATH3AIMS 3SHAHUH 0230-4b34-ae79-75b7d8569892
BIIEE KOJIMYECTBO YACOB I1
OBII] OJ1 CTBO YACOB IIO 102 135

[TPOT'PAMME
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11 KJIACC
KoauvecTBo yacoB
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Kontpoabusbie IlpakTunueckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

1 OBosrouoHHast Teopust Y. 1 https://lesson.edu.ru/lesson/db0Ob4f7e-
JapBuHa 0230-4b34-ae79-75b7d8569892

5 JIBHKyIIME CUJIBI 3BOJIOLIMHU 1 https://lesson.edu.ru/lesson/dbOb4f7e-
BHU210B 110 Y. J[apBuny 0230-4b34-ae79-75b7d8569892
Bopr0a 3a cymiecTBoBaHue,

3 PP ylfl TROBAH 1 https://lesson.edu.ru/lesson/dbOb4f7e-
CCTCCTREHHDI 0230-4b34-2679-75h7d8569892
HCKYCCTBEHHBIN 0TOOP
dopMupoBaHUE

4 . 1 https://lesson.edu.ru/lesson/dbOb4f7e-
CHITETIHCCION TEOPHH 0230-4h34-279-75h7d8569892
IBOJTIOIIAH
DTansl 3BONIOIMOHHOTO

5 ) B 1 https://lesson.edu.ru/lesson/dbOb4f7e-
HpoTiecea: MIKPOSBOIIONHA # 0230-4b34-a79-75b708569892
MaKpO3BOJIOIHUS

6 [TonynAnus — anemMeHTapHas 1 https://lesson.edu.ru/lesson/dbOb4f7e-
eJUHHIIA YBOIIOIUU 0230-4b34-ae79-75b7d8569892
3aKOH TeHETHYECKOTO
paBHoBecus [x. Xapau, B.

7 Baitn6epra. JlaGoparopHas 1 05 https://lesson.edu.ru/lesson/dbOb4f7e-
pabota «BrlsiBieHuE ' 0230-4b34-ae79-75b7d8569892
W3MEHUYUBOCTH Y 0COOei
OJTHOTO BUIa»

8 DOneMeHTapHbIe (PaKTOPHI 1 https://lesson.edu.ru/lesson/dbOb4f7e-
SBOIIOIAHN 0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

9 Dddext ocnoBarens. Ipdext 1 https://lesson.edu.ru/lesson/db0b4f7e-
OYTBUIOYHOTO TOPJIBIIIKA 0230-4b34-ae79-75b7d8569892
Murpauuu. U3onsauuu

10 T sy —— 1 https://lesson.edu.ru/lesson/db0Ob4f7e-

0230-4b34-ae79-75b7d8569892
OuoJsiornueckas
EctectBennsblit oT60p —
11 HATIpABIAOMIH (haKTOp 1 https://lesson.edu.ru/lesson/dbOb4f7e-
0230-4b34-ae79-75b7d8569892
HBOJIIOLINH
12 IosoBoii 0T60p 1 https://lesson.edu.ru/lesson/dbOb4f7e-
0230-4b34-ae79-75b7d8569892
[TpucnocobiaeHHOCTH
OpPraHU3MOB KaK pe3yJIbTar
13 E:;ESZTBZ;I;I:{H; ota 1 05 https://lesson.edu.ru/lesson/dbOb4f7e-
0230-4b34-ae79-75b7d8569892
«3yuenune apomMopdo30B
WJIMO0AAINTAlUN Y PACTEHUN U
KUBOTHBIX)»
[Ipumeps! npucnocobseHunt y
OpPTaHHU3MOB:
Mopdonoruueckue,
¢busnonornuecKue,
14 iig:;g{lii:;f’ 1 05 https://lesson.edu.ru/lesson/db0b4f7e-
0230-4b34-ae79-75b7d8569892
JlaGopatopHnas pabora
«IIpucmocobienus
OpraHnu3MoOB U UX
OTHOCHUTCIIbHAA
11e7IECO00Pa3HOCTH»
15 Bun, ero kpurepuu u 1 0.5 https://lesson.edu.ru/lesson/dbOb4f7e-
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

cTpykTypa. JJaboparopuas
pabora «CpaBHEHHE BUIOB I10

0230-4b34-ae79-75b7d8569892

Mopdonoruaeckomy
KPUTEPUIO»
16 C https://lesson.edu.ru/lesson/dbOb4f7e-
TPyKIypa BuAa 0230-4h34-ae79-75b708569892

17 BumoobpazoBanue kak https://lesson.edu.ru/lesson/db0Ob4f7e-
pe3yabTaT MUKPOIBOJIIOIIUU 0230-4b34-ae79-75b7d8569892

18 CBs13b MUKPOIBOJIIOIINH U https://lesson.edu.ru/lesson/dbOb4f7e-
SIMUIAEMHUOJIOTUHN 0230-4b34-ae79-75b7d8569892
Makpo3Bosronus.

19 n KPOOBOIIOITE https://lesson.edu.ru/lesson/dbOb4f7e-

ICOTTOMOTITHCCITHE METOAR! 0230-4b34-ae79-75b708569892
HU3YUCHUS 5BOJIIOIIMU

20 buoreorpapuyecknue MeToab https://lesson.edu.ru/lesson/dbOb4f7e-
W3YyYEHUS IBOJIIOLUU 0230-4b34-ae79-75b7d8569892
OMOpHOJIOTHYECKUE 1

21 CPaBHUTENIBHO- https://lesson.edu.ru/lesson/dbOb4f7e-
Mop(dororuueckre MeTOo bl 0230-4b34-ae79-75b7d8569892
W3YYEHHUS SBOJIOIIH
MonekynsapHO-TEHETUYECKHUE,

99 OMOXMMHUUYECKHUE U https://lesson.edu.ru/lesson/db0Ob4f7e-
MaTeMaTUYECKUE METOIbI 0230-4b34-ae79-75b7d8569892
W3YYECHHUS SBOJIOIIH

93 OO6mme 3aKOHOMEPHOCTH https://lesson.edu.ru/lesson/dbOb4f7e-
3BOJIIOIUU 0230-4b34-ae79-75b7d8569892
AnanTuBHas paguarus.

https://lesson.edu.ru/lesson/db0Ob4f7e-
24 HepaBHoMepHOCTH TEMIIOB

DBOJIOLUU

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

Hayunble runoressl

https://lesson.edu.ru/lesson/dbOb4f7e-

2 DIPOUEXOAUICHILE AHHH 1 0230-4h34-279-75h7d8569892
3emuiie

26 Jlonay4Hble NpeaCcTaBICHUS O https://lesson.edu.ru/lesson/db0Ob4f7e-
3apOKJICHUU KU3HU 0230-4b34-ae79-75b7d8569892

97 OCHOBHBIE 3TaIbI https://lesson.edu.ru/lesson/db0Ob4f7e-
HEOPraHWYeCKOM 3BOTIOLIUHU 0230-4b34-ae79-75b7d8569892

28 r https://lesson.edu.ru/lesson/dbOb4f7e-

FTTOTESDE SAPOAACHILA ACHSHH 0230-4b34-a€79-75h708569892
Uctopus 3emiin 1 MeTobI €€
. JIab

29 m%’qum;I abopatopHai 05 https://lesson.edu.ru/lesson/dbOb4f7e-
PaboTa «syHEIIe 1 OfHCAie | 0230-4h34-279-75h7d8569892
HNCKOIIa€MbIX OCTAaTKOB
JPEBHUX OPraHU3MOB)

30 HavanwHbie sTamnsl https://lesson.edu.ru/lesson/dbOb4f7e-
OPraHNYeCKOM IBOJIOIUU 0230-4b34-ae79-75b7d8569892

31 5 https://lesson.edu.ru/lesson/dbOb4f7e-

BOJIIOLIUSI 9YKapUOT 0230-4b34-ae79-75b7d8569892
OCHOBHBIE JTAIIbI 3BOJIOIIUHN
PaCTHTEIHLHOTO MHpA.

39 [IpakTnueckas pabora 05 https://lesson.edu.ru/lesson/db0Ob4f7e-
«M3yuenue ocobeHHOCTEH ' 0230-4b34-ae79-75b7d8569892
CTPOCHUS PACTCHUH Pa3HBIX
OTJICIIOB)»

33 OCHOBHBIE 3TaIbl YBOJIIOITUN https://lesson.edu.ru/lesson/db0Ob4f7e-
KUBOTHOTO MUpa 0230-4b34-ae79-75b7d8569892

34 DBOJTIOIHS )KUBOTHBIX. 05 https://lesson.edu.ru/lesson/db0Ob4f7e-

[IpakTrueckas pabota

0230-4b34-ae79-75b7d8569892



https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892

,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

«M3ydenue ocobeHHOCTEH
CTPOCHUSA MO3BOHOYHBIX
KUBOTHBIX»

PasButue xxu3Hu Ha 3eMiie 110

https://lesson.edu.ru/lesson/dbOb4f7e-

35 3paM U Mepuojam 0230-4b34-ae79-75b7d8569892
MaccoBble BBIMUpaHUS —

36 https://lesson.edu.ru/lesson/dbOb4f7e-
DROJOTHHCCICHE KPHIHER! 0230-4b34-a679-75h708569892
MPOIILIOTO

37 CoBpeMeHHBIN IKOTOTHYECKUN https://lesson.edu.ru/lesson/dbOb4f7e-
KpH3HC, €T0 OCOOCHHOCTH 0230-4b34-ae79-75b7d8569892

38 CoBpeMeHHas cucTema https://lesson.edu.ru/lesson/dbOb4f7e-
OpPraHUYeCKOr0 IPOILIOro 0230-4b34-ae79-75b7d8569892

39 OCHOBHBIE CUCTEMATHYECKHUE https://lesson.edu.ru/lesson/dbOb4f7e-
IPYIIIBI OPraHU3MOB 0230-4b34-ae79-75b7d8569892

40 AHTpONOJIOTHS — HayKa O https://lesson.edu.ru/lesson/dbOb4f7e-
YEeJIOBEKE 0230-4b34-ae79-75b7d8569892

41 Passutne npeacrasnenuii o https://lesson.edu.ru/lesson/dbOb4f7e-
MPOUCXO0KJICHUN YEITOBEKA 0230-4b34-ae79-75b7d8569892
Mecto yenoBeka B CUCTEME
OpPraHUYECKOTO MHPA.

JlaGopaTopHas pabota

42 " patop 1; . 05 https://lesson.edu.ru/lesson/dbOb4f7e-
(VISYHCHHE OCODEHHOTTEN | 0230-4h34-ae79-75h708569892
CTPOCHUSI CKEJleTa YellOBeKa,

CBSI3AHHBIX C
MIPSIMOX O3KJICHHEM»

43 JIBUOKyIHE CUTIBI https://lesson.edu.ru/lesson/dbOb4f7e-
AHTPOIOTeHE3a 0230-4b34-ae79-75b7d8569892

44 CooTHoIIeHnEe OHOTOTHIECKIX https://lesson.edu.ru/lesson/dbOb4f7e-
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

U COIMANIbHBIX (DAKTOPOB B
aHTPOIIOTE€HE3e

OCHOBHEBIE cTaauu

0230-4b34-ae79-75b7d8569892

https://lesson.edu.ru/lesson/dbOb4f7e-

45 aHTPONOTeHE3a 0230-4b34-ae79-75b7d8569892

46 ITaneorenernka u https://lesson.edu.ru/lesson/db0b4f7e-
HaJIEOr€HOMHUKa 0230-4b34-ae79-75b7d8569892

47 DBOJIIOLHS COBPEMEHHOTO https://lesson.edu.ru/lesson/dbOb4f7e-
YyeJIoBeKa 0230-4b34-ae79-75b7d8569892
UYenoBeueckue pachl.

48 [IpakTrueckas pabota 05 https://lesson.edu.ru/lesson/dbOb4f7e-
«M3y4eHne dKOJIOTHYECKUX ' 0230-4b34-ae79-75b7d8569892
ajanTaluil 4eJIOBEKa

49 MexIuCIUIIIIMHAPHbIC https://lesson.edu.ru/lesson/dbOb4f7e-
METObI aHTPOIIOJIOTUH 0230-4b34-ae79-75b7d8569892

50 3apoxaCHUE U pa3BUTHE https://lesson.edu.ru/lesson/dbOb4f7e-
3KOJIOTHH 0230-4b34-ae79-75b7d8569892
MeToIbI DKOJIOTHH.

JIaGoparopnas pabdora

51 " paTopHas pabot 05 https://lesson.edu.ru/lesson/db0b4f7e-
(VI3YHCHHE MCTOMOB ' 0230-4b34-ae79-75b7d8569892
HKOJIOTHYECKUX
HUCCIIETOBAHUI)

52 3HadyeHnEe YKOITOTMYECKUX https://lesson.edu.ru/lesson/dbOb4f7e-
3HAaHUHU I YeJIOBEKa 0230-4b34-ae79-75b7d8569892

53 5 b https://lesson.edu.ru/lesson/dbOb4f7e-

KOJIOTHHCCKHE QaKTOPS! 0230-4b34-ae79-75b708569892
Abunotnyeckue pakropbl. CBeT
. https://lesson.edu.ru/lesson/dbOb4f7e-
54 KaK 3KOJIOTHICCKHUH (pakTop. 0.5

Jlaboparopnas pabota

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

«BpIsBIIEHNE IPUCTIOCOOICHUI
OpraHnu3MoOB K BJIMSIHHIO CBETA»

AOGuoTtndeckue HakTopsbl.
Temmneparypa kax
9KOJIOTHUECKUN (HaKTOP.

https://lesson.edu.ru/lesson/dbOb4f7e-

> JlaGopatopras pabora 5 05 0230-4b34-ae79-75h78569892
«BpIsBIIEHNE IPUCTIOCOOICHUIA
OpFaHI/ISMOB K BJIUSIHHUIO
TeMnepaTprI»
AbuoTtnueckue HakTopsl.
BnaxxHocTh Kak
SKOJIOTHUECKUU haxTop.
56 HK 6H HHeCin (1)6KT P 05 https://lesson.edu.ru/lesson/dbOb4f7e-
abopatopras pabota ' 0230-4h34-ae79-75h7d8569892
«AHaTOMHUYECKHE
0COOEHHOCTH pacTeHui u3
paBHLIX MECT O6I/ITaHI/IH»
57 C 6 https://lesson.edu.ru/lesson/dbOb4f7e-
PEIRT ODUTAHI OPratismon 0230-4b34-ae79-75h718569892
58 5 https://lesson.edu.ru/lesson/db0b4f7e-
HOJIOTHACCKHC PHTMBL 0230-4b34-a79-75h7d8569892
59 XKuznennsie GopMel https://lesson.edu.ru/lesson/dbOb4f7e-
OpraHu3MoOB 0230-4b34-ae79-75b7d8569892
60 B b https://lesson.edu.ru/lesson/dbOb4f7e-
HOTHHACCIHIE GaKTOpSI 0230-4b34-a79-75h7d8569892
3HaLICHI/IC 6I/IOTI/I‘-ICCKI/IX
61 B3aUMOJJECUCTBUHN I https://lesson.edu.ru/lesson/db0b4f7e-
CYILIECTBOBAHMS OPraHU3MOB B 0230-4b34-ae79-75b7d8569892
cpene oouTaHus
62 DKOJIOTUYECKUE https://lesson.edu.ru/lesson/db0b4f7e-



https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892

,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

XAaPaAKTCPUCTHUKHU IMOMMYJIIALUA

OCHOBHBIE TTOKa3aTeIIN
MOImyJIAIHUKU: YUCIICHHOCTD,

0230-4b34-ae79-75b7d8569892

https://lesson.edu.ru/lesson/dbOb4f7e-

63 IJIOTHOCTb, BO3pacTHas U 0230-4b34-ae79-75b7d8569892
I10JIOBAsi CTPYKTypa
OcHoBHbIE TIOKa3aTeNN

64 MONYJISALIMK: POKAAEMOCTb, https://lesson.edu.ru/lesson/dbOb4f7e-
MPUPOCT, TEMIT POCTa, 0230-4b34-ae79-75b7d8569892
CMEpPTHOCTb, MUTPALIUU

65 DKoJIorMYecKasi CTpyKTypa https://lesson.edu.ru/lesson/dbOb4f7e-
MONYJISALIUU 0230-4b34-ae79-75b7d8569892

66 JInHaMuyKa NOmyJsuu 1 e€ https://lesson.edu.ru/lesson/dbOb4f7e-
perynsanus 0230-4b34-ae79-75b7d8569892
K

67 PHBbIE pOCTI? HCHEHHOCTH https://lesson.edu.ru/lesson/dbOb4f7e-
HOTYBIIIH. BPHBLIE 0230-4b34-679-75h708569892
BBEDKHBAHUS
DKoJoruveckasi HUIA BU/A.

68 JlaGopatopHnas pabora 05 https://lesson.edu.ru/lesson/db0b4f7e-
«ITpucnocobnenus cemsiH ' 0230-4b34-ae79-75b7d8569892
pacTeHUl K pacceIeHuIo»

69 B . https://lesson.edu.ru/lesson/dbOb4f7e-

1L XaR CHCTEMa HOTyIHIH 0230-4b34-ae79-75b7d8569892

70 3aKOHOMEPHOCTH TTOBEJICHUS U https://lesson.edu.ru/lesson/dbOb4f7e-
MHUTpALUi )KUBOTHBIX 0230-4b34-ae79-75b7d8569892

71 Coo0111ecTBO OPraHU3MOB — https://lesson.edu.ru/lesson/dbOb4f7e-
OuoIIeHO3 0230-4b34-ae79-75b7d8569892

79 DKocHuCcTeMa KaK OTKpbITast https://lesson.edu.ru/lesson/dbOb4f7e-

cucrema

0230-4b34-ae79-75b7d8569892



https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892
https://lesson.edu.ru/lesson/db0b4f7e-0230-4b34-ae79-75b7d8569892

,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

Kpyrosopor BelecTs 1 HOTOK

https://lesson.edu.ru/lesson/dbOb4f7e-

3 SHEPrUU B 3KOCUCTEME 0230-4b34-ae79-75b7d8569892

74 OcCHOBHBIE TOKa3aTEIn https://lesson.edu.ru/lesson/dbOb4f7e-
3KOCUCTEMBI 0230-4b34-ae79-75b7d8569892

75 5 https://lesson.edu.ru/lesson/dbOb4f7e-

KOJIOTHRECKHE IpaMitsl 0230-4b34-3679-75b708569892

76 N3menenus cooOmiecTB — https://lesson.edu.ru/lesson/dbOb4f7e-
CYKIIECCHH 0230-4b34-ae79-75b7d8569892
[TpupoaHbIE SKOCHCTEMBI.

77 5 https://lesson.edu.ru/lesson/dbOb4f7e-

KOCHCTEMBL O3€p 1 peK. 0230-4b34-2679-75h7d8569892
DKocucTEMBI MOpEN U OKEAHOB
[TpupoaHbIE SKOCHCTEMBI.
78 5 https://lesson.edu.ru/lesson/dbOb4f7e-
KOCHCTCEMBL TYHAP, JIECOB, 0230-4b34-2679-75h708569892
CTerel, MyCThIHD
79 A https://lesson.edu.ru/lesson/dbOb4f7e-
HIPOTOTEHHRIE SROCHETENH 0230-4h34-a79-75h7d8569892
YpOoaKoCcHCTEMBI.

80 [IpakTnueckas padbora 05 https://lesson.edu.ru/lesson/dbOb4f7e-
«3yueHne u ONMCcaHue ' 0230-4b34-ae79-75b7d8569892
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH

81 (bopMHpPOBaHNS OCHOBHBIX https://lesson.edu.ru/lesson/dbOb4f7e-
B3aUMOJICICTBUI OPraHU3MOB 0230-4b34-ae79-75b7d8569892
B DKOCHCTEMAaX
MexaHu3Mbl BO3AEHCTBUS

82 3arpsi3HEHUM Pa3HbIX TUIIOB HA https://lesson.edu.ru/lesson/dbOb4f7e-

cyOOpraHu3MEeHHOM,
OpPTaHU3MEHHOM,

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

MONYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

buochepa —

https://lesson.edu.ru/lesson/dbOb4f7e-

83 obmenanerapiaz 06onoka 0230-4b34-ae79-75h78569892
3emiu

84 VYuenne B. U. Bepnaackoro o https://lesson.edu.ru/lesson/db0Ob4f7e-
ouocdepe 0230-4b34-ae79-75b7d8569892

85 3aKOHOMEPHOCTHU https://lesson.edu.ru/lesson/dbOb4f7e-
CYIIECTBOBaHUS OHOCHEPHI 0230-4b34-ae79-75b7d8569892

86 Kpyrosoports! BeniecTs u https://lesson.edu.ru/lesson/dbOb4f7e-
OMOTr€OXUMHYECKHE IIUKIIBI 0230-4b34-ae79-75b7d8569892

87 30HAILHOCTH OMOCHEPHI. https://lesson.edu.ru/lesson/db0Ob4f7e-
OcHOBHBIE OMOMBI CYIIN 0230-4b34-ae79-75b7d8569892

88 Vero 5 https://lesson.edu.ru/lesson/dbOb4f7e-

CTOHHHBOCTE GHOChEpE! 0230-4b34-3e79-75h 708569892

89 DKOJIOTHYECKUE KPUZUCHI U X https://lesson.edu.ru/lesson/dbOb4f7e-
MIPUYUHBI 0230-4b34-ae79-75b7d8569892

90 BosneiicTBue yenoBeka Ha https://lesson.edu.ru/lesson/dbOb4f7e-
6uochepy 0230-4b34-ae79-75b7d8569892
AHTpPOIIOT€HHOE BO3JEHCTBHE

91 . . https://lesson.edu.ru/lesson/db0Ob4f7e-
Ha PACTHTCILHBII 1 KUBOTHEMH 0230-4b34-ae79-75h78569892
MUp

92 0 https://lesson.edu.ru/lesson/db0Ob4f7e-

Xparia HpHpoAR 0230-4b34-3e79-75h 708569892

OCHOBHBIE TIPUHITUIIBI

93 . PHHI https://lesson.edu.ru/lesson/db0Ob4f7e-
YOTOIFIMBOLO pasBititt 0230-4b34-3e79-75h 708569892
YeJI0BEUYECTBA U MPUPOIBI

94 PanmonansHoe https://lesson.edu.ru/lesson/db0b4f7e-
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

MIPUPOJIOTIOIB30BAHHE U
COXpaHEHHE OUOJIOTHYECKOTO
pa3zHooOpa3ust 3eMiaun

0230-4b34-ae79-75b7d8569892

O06001IeHME 10 TEME

https://lesson.edu.ru/lesson/dbOb4f7e-

% «Muncpoopomons 1 ¢ 0230-4h34-279-75h7d8569892
pe3yJIbTaTh»
O00011IeHIE IO TEME

9 M .. https://lesson.edu.ru/lesson/dbOb4f7e-
(VIAKPOIBOTIOHA H €€ 0230-4b34-2679-75h708569892
pGSy'JIBTaTBI»
O00011IeHIE IO TEME

97 N https://lesson.edu.ru/lesson/dbOb4f7e-
«IPOHENOIVICHIE T PASBITHE 0230-4h34-a79-75h7d8569892
JKHN3HHU Ha 3CMHC»
00600

98 HO HICHHE T0 TeMe B https://lesson.edu.ru/lesson/dbOb4f7e-
« DOHEOMACHIHE HENloRera 0230-4h34-279-75h7d8569892
aHTpOHOFeHGS»
O06001IeHME 10 TEME

99 «IKOoJ0THs — HAayKa O https://lesson.edu.ru/lesson/dbOb4f7e-
B3aWMOOTHOIIIEHUAX 0230-4b34-ae79-75b7d8569892
OpF&HHSMOB»
O00011IeHIE IO TEME

100 0 https://lesson.edu.ru/lesson/db0b4f7e-
«IPTaHisMbl 1 Cpeiia 0230-4b34-2679-75h708569892
OoOUTaHUM
O00011IeHIE TIO TEME

101 3 B https://lesson.edu.ru/lesson/dbOb4f7e-
(IKOJIOTIT BUIOB H 0230-4b34-2679-75h708569892
HOHYJBII_[I/II/I»
O00011IeHIE TIO TEME

o https://lesson.edu.ru/lesson/dbOb4f7e-
102 «buocdepa — rnmodanpHas

OKOCHUCTEMA»

0230-4b34-ae79-75b7d8569892
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5




,ﬂ,OKyMEHT noanuncaH 3J'IeKTpOHHOI7I noanuncbio.

JOKYMEHT NOANMUCAH 3JEKTPOHHON NOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
w IMPOBEPEHO B ITIPOTPAMME KPUIITOAPM.
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Mognuce BepHa
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