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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHO obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX YUEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3AHHBIX C MpodopueHTanuen
o0yJaromuxcss W CTUMYJHPOBAHHEM HHTEpEca K KOHKPETHOM OO0JacTH HAy4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONIpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacripeiesieHue 10 KjaccaM, peKOMEHAYET MOCIe10BaTeIbHOCTh U3yUeHHs yUeOHOro MaTepuana
C Y4Y€TOM MEXNPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOTro Iporecca,
BO3PACTHBIX 0COOEHHOCTeH oOywaromuxcs. B mporpamme mo OMONIOTHH peain30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYy’XKarolled NpupoJgHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesyiabTataM oOO0y4deHHs W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4E€OHO-TIO3HABATEIHHOM
NEeSITeIbHOCTH O0YYaroluXcsi 10 OCBOCHHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeJHero o01ero oopazoBaHusl.

VYueOunblii npeamer «buonorusi» Ha ypoBHe cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Omonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH Ha pacIIMpeHUe W YriTyOieHne 3HaHUH
oOyyaromuxcs O JKMBOM TpUpPOJE, OCHOBAX MOJEKYJISPHOW W KJIETOYHOW OHOJIOTrHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K IOCIEAYIOUIEMY MOJIYYEeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpelHEero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro Coaep KaHus
COCTaBJISIeT CHUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJNYYEHHBIX MPU H3YYEHHH OOydarolIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/iejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 xnaccax 3TH 3HaHUA MOTYYarOT pa3BUTHE. Tak, pacIIMPEeHbl U YTIyOJIeHbI
OMOJIOTUYECKHE 3HAHWS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BozMokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOLUOHHBIN MOAXOABI K U3ydeHUto Ouosornu. CoriaacHO UM, HM3Yy4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIUIS )KUBBIX CUCTEM PA3HOI'O YPOBHsI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYecKOro pazHooOpaszus
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
IMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, aKTyaTu3UpPYIOTCS 3HAHUS OOyYarolmuMxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI HKOJIOTHU H
ydeHue o buocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTMKEHMSIX, COBPEMEHHBIX HCCIIEOBAaHMSIX B OMOJIOTMH, NPUKIATHBIX acleKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOAAep)KaHUS WHTEpeca OOyJaroImuXxcs K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OHOJIOTUHN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpWEH CTAaHOBICHUS U PAa3BUTHS TOW WM MHOMN
oOnacTu OMOJNOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHUE Ba)KHEHIIMX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOia€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra ¥ NpuoOpeTeHne YMEHUIN UCIIONIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOT0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHus.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aayu:

OCBOCHHE  OOYYAIOIIMMHUCS  CHUCTEMbI  OMOJIOTHYECKMX 3HAHWK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIMSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIaX,
COCTaBISIIOIMX COBPEMEHHYI0 €CTECTBEHHO-HAayUHYH) KapTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOIYJALHUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCi C  METOJAaMHM  TO3HAHUA  JKUBOM  MPHUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHYECKOMN
OMoNOTMH,  TMAaJCOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  NPOBEICHUS
OMOJIOTUYECKUX HCCIeIOBAaHUNA B Jlaboparopuu M B IpHpone (HaOIoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHHE OOYYaIOIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TTOIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHABIMBAaTh CBSI3b MEXKAY pPa3BUTHEM OWOJOTMM W  COIMAIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBPHOCTH 110 OTHOUIEHHUIO K OKpPYXaloleld MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npodHIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEJCHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITUS B 001acTu
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIHUTAHHUE Y OOYYArOIIMXCSl IEHHOCTHOTO OTHOIICHMs K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl IOBEACHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MTPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKNX 3HAHUN M YMEHUH B TIOBCETHEBHOM KU3HU;

CO3/IaHME YCJOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUUMHCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHON TPAaeKTOPUHU, CHOCOOCTBYIOUIEH MocienyromeMy IpodecCHOHATbHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJWBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANPaBICHHOCTH Ha MPOIOIDKEHHE
OHMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMH OHOJIOTMM Ha YriyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE J1aO0OpaTOPHBIX U TMpakTHUeckux pabor. Takke yuyacThe oOydalOmMXcs B
BBITOJIHEHNH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboT, TeMaThkKa KOTOPBIX
OTIpeNeNIeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMmeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BUTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTaJdbHbIE, MPUKIAIAHBIE U
IIOUCKOBBIE HAYYHbIE UCCIIEIOBaHUsI B OMOJIOTHH.

3HavyeHne Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonormeil. 3HaueHHWe OHONIOTMHM B MPAKTHYECKON
JESATEIIBHOCTH  YEJIOBEKa: MEAMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHHU C IPYTMMH HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €TUHCTBO
XUMHYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YHOPSJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOpPraHM3alUsA, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MOMYJIALIMOHHO-BHIOBOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
ounocoepnsiii. IIponeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3yyaromue kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3ALNH.

N3yuenune xuBBIX cucteM. MeToapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwe,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. lloHsaTME O 3aBUCMMOM W HE3aBHUCHUMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHe BEIOOPKH U €€ H0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpUUMHbBI MCKaXKE€HUS PE3yJIbTaTOB AKCIIEPHUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKK JKU3HWY, «bHONOrMYeckne CUCTEMBD»,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOM MPUPOIbD, « CTpOEHHE )KMBOTHOU
KIeTKN», «TkKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHUu3May,
«buoreonenosy, «buocdepar, «MeToabl U3yUeHHUS KUBOH IPHUPOJIBD».

Oo6opynoBanue: 1abopaTropHoe 000pyIOBaHUE TSl POBEACHUS HAOIOACHUN, N3MEPEHHUIA,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IIPU M3YYEHUHU KUBBIX
CUCTEM.

Tema 3. bruosnorust KjieTku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHMe: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl PacTUTEIbHBIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMHM KIETKH, TEIUIOPEryJIALUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOi Moiyiekyisbl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHas CTPYKTypbl. JleHarypanus. CBoiicTBa OENIKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuu 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibsl U monucaxapujpl. OOmui
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIMU
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxnennoseie xkucnotsl. JIHK u PHK. Crpoenune nyknenHoBbIx kucioT. HykmneoTuusl.
[Mpuniun kommnementapHoctu. [Ipasuno Yapradda. Crpykxrypa JAHK — nBoiinas cnupaib.
Mecrtonaxoxaenue u 6nonorndeckue ¢pynkimu JHK. Buast PHK. @ynkuun PHK B knetke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
¢byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekynl. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMmoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXew.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[Mutonnazma. I{uto3onms. Llutockener. JBwkenue nuromnazMbel. OpraHoufsl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKUIUU. B3anuMocCBsS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TIpaHYJISpPHOTO peTuKyiyma. Mexanusm nanpasnenus 6enkoe ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUM  MHUTOXOHApUH W mactul. llepBuuHble, BTOpUYHBIE U CJIOXHBIE IUIACTU[BI
(OTOCHHTE3UPYIOMIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOMJIACTBI  BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIMHM HEMEMOpPAaHHBIX OpPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
MuKpoghunamenmsi. MBpIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepubliii GenkoBbId MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHMTENbHAs  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHE KHBOTHOMN
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTtopHnasi padora «VccienoBanue Ija3Moiin3a U ACIJIa3MOJIM3a B PAaCTUTEIbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BeleCTB U NpPeBpalleHHe JHEPIUU B KJIETKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT® B 0OMEHHBIX IpolEcCax.
@DepMeHTaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabonu3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiictBa u MexaHusM geiictBus. Kodepmentsl. OTnuuus ¢(EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbL
peaxkyuonroz2o yenmpa. Ponp xmopomiactoB B mpouecce porocuHTe3a. CBeToBasi U TEMHOBAs
dazpl. @omoovixanue, C3., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTNIEHUE TIIIOKO3HI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JbIXaHue. Poib MUTOXOHApUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciaurenabHoe (GochopuiimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHHe: CBETOBONH MUKPOCKOII, 000pyJ0BaHUE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «lI3ydeHue KaTaaTUTHUYECKONH aKTUBHOCTH (EpMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocunTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MPpolieccoB B kieTke. KiieTounslil romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuit. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz donvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kietku k naenenuto. IlpecuHrernueckuit
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkannn — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPALUIENBHOCTh. MexaHU3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOJAIIME B HUX Ipouecchl. TuImbl
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perynsmus MuToTHueckoro mnukia kieTkd. [Iporpammupyemas kierouHas ruOenp —
arornTo3s.



Knerounoe siapo, XxpoMocomsl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHUTO3 B KJIETKax KOpEILIKa
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenne n pyHKIIUN OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOJINIAs, OCHOBHAasA, MexaHnueckas. OCOOCHHOCTH CTpOeHMsI, PYHKIHUNA U PACTIOTIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHATbHA,
COCIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUSA, (PYHKIHMA U pPaCHONIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBmwxeHue opraHu3MoB. JI[BM)KEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX paboTa.

[Tutanue opranu3zmoB. [lormomienre BOJbI, YTIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixanue. JlpIxaTenbHas MOBEpPXHOCTh. JKabepHoe U JErodHOe
JIbIXxaHue. JlpIxaHhe MO3BOHOYHBIX >XHMBOTHBIX M YeJIOBEKAa. OBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHHMs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbpHas cucTeMa 4YeloBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX Y NITUI U MIIEKONUTaIOUX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

Tpancnopr BelEeCTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbupie Bakyoiau. Opranbsl BbieneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
or Oone3neidl. MMmyHHas cuctema denoBeka. KIleTOUHBII W TyMOpallbHBII HWMMYHHTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEIICKCHI.

['ymopasibHast peryssiiiusi U SHIAOKPUHHAS CHUCTEMa KUBOTHBIX W 4YernoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembry, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHuU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpienurensHas cuctema», «DHIOKpPUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHeie», «Cxema muTaHus pacTeHui», «KpoBEeHOCHbIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMINXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPBl KOMHATHBIX PAacTEeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IIpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue s JEMOHCTpPAIMU TMOYBEHHOTO ¥  BO3AYIIHOTO TIMTAaHHUS PACTCHUH,
pacuieryieHus Kpaxmana M OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpyJOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. IloyoBble — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munol
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKOMUTAIOMUX. 3apOoJIbIIIeBbIE JUCTKU (TacTpyJIsLus).
3aknajKka OpPraHoOB W TKaHEW W3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHM.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJsliud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECTONIOro Pa3sMHOXKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXEHHUE HBIUVIEHb», «Pa3MHOXXEHHUE THIAPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SWLEKICTKA U CIIEPMATO30UIa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BuTHE», «PazBuTHe Maiickoro
Kyka», «PazBurue capanum», «Pa3Butue narymkn», «/{BOMHOE OIIOJOTBOPEHHE Y IBETKOBBIX
pacteHui», «CTpOe€HHUE CEMSIH OJHOIOJbHBIX M ABYIOJBHBIX pacTeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTeD», «JKu3HEHHBI 1UKI Mxa», <«OKHW3HEHHBI LMKJI NAnOpOTHUKAY,
«KW3HEHHEBIN UK COCHED).



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlaGopaTopHnas pa6ora «/po3o¢puina kak 00bEKT FeHETUUECKUX HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HApYLICHHUE CLEIUIEHNUS MEX1y TeHaMU. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENHEHUS Iosla. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35MH — MapasuT» U «XO3AUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemiieHHOE HAaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajIeaIn3M», « B3anmoencTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue TeHoTHIIa M Ccpeabl nmpu (opMupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpas3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IMUTOIUIA3MATHYECKUE MYTalluu.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «Moau@uUKanMOHHAS HW3MEHUYHUBOCTHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l eHernuyeckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeH4nBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHOW KPUBOW».

IIpakTuyeckas padora «MyTtamuu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIPEapaTax)y.

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMMa HCCIIEIOBaHMUS Te€HOMa YeJIOBeKa.
MeTobl U3Y4YeHHSI TCHETUKH YETIOBEKAa: TeHEANIOTHUECKU, ONM3HEIIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ momorbto [TIP-
anaymza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a001€BaHUs YETIOBEKAY.

IpakTuyeckas padora «CocTaBi€HUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. VchnbiTaHue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TEHOTHITY C TIOMOIIBIO OIEHKH ()eHOTHIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTIOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYECHUS UCXOJHOTO MaTepHalia JiJisl CEJICKIIHH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelrBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Win ayTopuauHr. ['etepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruiogusi MEXKBHIOBBIX THOPUIOB. JlOCTHMIXKEHWS CENeKIIMU pacTeHUH |
JKUBOTHBIX. «3€1EHAsI peGoNIOYUsLY.

CoxpaHeHHe U U3yYEHHE T'€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM W HUX JUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHBIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWeCMBYIOWUX U CO30aHU HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI,
«3aKOH TOMOJIOTHUYECKHMX PSJIOB B HACJIEACTBEHHONM HM3MEHYUBOCTH», «METOIAbl CEIEKLMN»,
«Otnanéunas rudpuauzanus», «MyTtareHesy.

JlabopaTopnasi pabdora «/3ydeHue cOpTOB KyJbTYypHBIX PACTEHMM M NOPOJ TOMAIIHUX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIy4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCIUIAHTALMU sIIEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T€HHas MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYHMPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
UHXXECHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas meaununa. [TIP-1uarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OvomH)xeHepusi A8 pa3pabOTKM  (QyHAaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Co3manne BEKTOPHBIX BAaKIMH C IO OOecreueHruss KOMOWHUPOBAHHOW 3allUTHI OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIepKallMX BUPYCOB, BBI3BIBAIOIINX 0COOO OMAcHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «broTexHonorus — BaxkHei1as npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas aearenbHocTs Y. JlapBuHa.



JBwxymue cuiasl 3BomonuM  BuAoB 1no Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTh
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHud u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «®Popmbl 060pbObl 3a cymecTBoBaHue», «lloponel romy6eit», «Muoroodpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JIBHXKYLIUMX CHUJI 3BOJIOLUN», «OCHOBHbBIE
HOJIOKEHUS CUHTETUYECKOM TEOPHH IBOJIFOLIII.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BoyolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTApHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH reHeTndyeckoro pasHoBecus [Dx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJMIOUMHU. MyTallMOHHBIA Mpoliecc.
Kom0OunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciayuaiiHble HEHalpaBli€eHHblE W3MEHEHUs
qacToT ajuiesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. Illposenenue s¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IloioBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOieHnit y opranuzmMoB. Apomopdo3ssl u unumoaganrtauu. [Ipumeps nmpucrnocodaeHuit
y OpraHu3MoB: Mopdosnorndeckue, (QHU3NOIOrHYECKHe, OWOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX X035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpauMu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTalMOHHAsS U3MEHUYUBOCTBY, «[lomynsiuonHas CTpyKTypa BUaay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwkyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «IlomyssimuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILIECTBOBaHHE, «MHycTpuanbHblil MEJTaHU3MY, «KuBbie HCKOIIaeMbIe,
«ITokpoBUTENbCTBEHHAs OKpacka >XHBOTHBIX», «lIpemympexaaromas okpacka >KUBOTHBIX),
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «CrnocoOsl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI00Opa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«JKoNoruueckoe BHUI000pa3oBaHue BUAOB cuHUL», «llomummounsl pacrenuit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEepel C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yyyena MTHUIl U 3Beped pa3HbIX BUIOB, repbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1EJIeCO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B M0 MOP(POIOTrHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie Gopmbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpapuueckue Metonsl uszydeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eminu. BUasl-oHIEMUKH U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBJICHMS DBOJIOLMOHHBIX HOBILECTB.
['oMostornyHble ¥ aHAJIOTM4YHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIIIpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYeHHUs  HBOJIIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWiia)  3BOJMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabmuubl U cxembl: «PUIOreHETUYECKUH Psi/T JIOIAAN», «APXEONTEPUKC», «3Bepo3yObIe
amepby, «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguy SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpBHI YelOBEKa M MIMMIIaH3e», «[maBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, «O01IHE 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHune U pa3BUTHE )KU3HU HA 3emule

Hayunple THUMOTE3bl TPOUCXOXKICHHUS >KM3HW Ha 3emuie. AOHWOreHe3 W MaHCIEPMHS.
JloHay4HbIE TPEICTaBICHMSI O 3apOXKACHUU JKU3HM (KpealMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XUMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3za mnepBuuHOro OynboHa Jx. XosjgelHa, reHEeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEMEHHBIE MHUKpPOOHBIE
OMOIIEHKM Kak aHajor mepBbiXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIe
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMSA MMO3BOHOYHBIX. [Ipoucxoknenre aMmpuOuil U penTHIINA.
[Ipoucxoxaenne miekonuTaromux W nTUI. [lpuHIn kimoueBoro apomopdoza. OcBoeHuUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHOo30#M. OOmias XapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBieHue u
paciBeT XapaKTEepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTepa mo u3yueHuio
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cHUMOHOreHe3a», «CucremMa 3>KUBOM HPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdossl pactenuit», «PuHmopuTH», «OAHOKIETOUHBIC
BoZOpoCIn», «MHOrOKJIETOYHbIE BoJopocin», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHu», «Cxema pa3BUTUS IKUBOTHOTO MHpPay,
«ApomMop¢o3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHononoctHsiey, «llmockue dvepBu»,
«YneHuCcToOHOr1ueY, «PBIOBIY, «3E6MHOBOIHEICY, «ITpecMmblikaromuecs», «IITumeny,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeHckoil ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe >KU3HU B TANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuThe »KU3HM B KailHO30HCKON »3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKUX OCTATKOB OPTaHN3MOB.

Bupryaabnas jgaboparopHass padora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3YYECHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JladbopaTtopnasi padora «/3ydyeHre M ONUCAHHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpPraHU3MOBY.

IIpakTuyeckas padora «M3yueHne OCOOCHHOCTEH CTPOCHUS PACTEHUH Ppa3HBIX
OT/ZIETIOB.

IIpakTnyeckas padora «/3yueHne o0coOOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE TIOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIHLHO-MOp(]OIOrHuecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNOoBeAeHYeckre. OTINYMs YeloBeKa OT
JKUBOTHBIX. [IpsIMOXOKJIEHHE M KOMIUIEKC CBSI3aHHBIX C HUM TPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxyume  cunbl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JIBYHOTHE Mpelaku JroAe. YenoBek ymenblid, MepBble U3rOTOBICHUS OpyAuil Tpyna. UenoBek
NPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001Nl MpeoK HeaHIePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
Kak BUJ JIIOJICA XOJIOJIHOTO KiauMara. YeaoBeK pa3yMHbIA COBPEMEHHOIO THIMA, JEHUCOBCKHUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a mnpezenaMmu Adpuku. [laneoreHeTrka 1 maaeoreHoOMHKa.

OBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISALUSAX YEIOBEKa.
MyTtannonsslit iporiecc U noaumop¢usm. [lomymsioHHbIe BOIHBI, Ipeil) reHoB, MUTpaLus U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HErPOHIHAS (PKBaTOpHANbHASI), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpYyXaroIiei cpeapl. BiausHue reorpadudeckoil cpenbl u japeiida TeHOB HA MOP(HONOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciuIinHapaple  MeToIbl B (pU3uWdecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOMYJISALUU.
buocouuaneHble  WcclenoBaHUS ~— MPUPOAbI  uyenoBeka.  MccimenoBaHue — KO3BOIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMmoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «/[BHXKylIMEe CHUJIBI AHTPOINOreHe3a», «DBOJIOIUOHHOE JPEBO YEIOBEKay,
«ABcTpanonurek», «HenoBek yMensbli», «HenoBek NpAMOXoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heanpepranbiupl», «KpomanboH1bl», «llpenku uvenoBekay, «OTambl 3BOJIOLUU YEIOBEKAY,
«Pacepl yenoBekay.

O6opynoBaHue: MyJISHKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUaIbHON KYJIbTYpPbl IIPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esOBEKa M uepena LIMMIAaH3€, MOJENb KHCTH YEJOBEKa U
KHCTH IIMMIIaH3€, MOJIETIU TOPCa MIPEAKOB YeJIOBEKa.

JlabopaTopnasi paGora «l3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yuyeHune 3K0JOrMYECKUX afanTalui YETOBEKaY.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxaeHue U pa3Buthe dKonoruu B Tpyaax A. ['ymOompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
3KOJIOTUU C JPYTUMU HAyKaMH.

Mertonb! skonoruu. [loneBble HaOMOAEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIbHBIN U TJIO0AILHBIH.

3HAauEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€HM uyenoBeuyecTBa C MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYyJIbTYPBl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuuel 1 cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAIOIIEH Cpeab».

JlabopaTopnasi padora «/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa OOMTaAHUA

Okonoruyecknue (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIelcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konorudeckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[ToHMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonorumdeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPIKaHHUIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonornuyeckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHHi: JepeBbs, KyCTapHUKHM, KyCTapHUUYKHM, MHOIOJIETHHUE TpaBbl, OJHOJETHHUE TPAaBBL.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJEHCTBUHN Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYpPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TemIOKpOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
JKUBOTHBIEY, «Du3nonorndyeckue anantaiu XUBOTHBIX», «Cpeapl OOUTaHMS OPraHU3MOBY,
«buonornyeckre puTMBD, «KnuzneHHsie GOpMBI pacTeHHD», « Ki3HEeHHBIE (POPMBI JKHBOTHBIX),
«IJKocHucTeMa IHUPOKOIUCTBEHHOIO Jieca», «DKOCUCTEMa XBOWHOIO Jiecay, «llenu nutanusy»,
«XumungectBoy, «llapasutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanmuzm.

OOGopynoBanue: repbapuu pPACTEHHM W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKIUU TEeIUIONIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena MNTHUIl W 3Bepel, repOapuu pacTeHHMH, OTHOCSIIMXCS K TUrpodpuTam,
Kcepopuram, me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIIMH KHUBOTHBIX,
oOWTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 0ONAJAr0IINX
yepTaMu TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pa6oTa «BrisiBIeHHE MPUCTIOCOOICHII OPraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopnasi pa6ora «BrbIsBICHHE TNPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPbI».

JladopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTePUCTUKH momyisiuu. [lomynsmnus kak 6uoioruyeckas cUcTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(dbopMUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJisiiuii. OCHOBHBIC TTOKA3aTENH MOMYJISIIH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

OKoJloruyeckasl CTpykTypa nomyssinuu. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamupka
MOMYJISAUKN U €€ peryysinusa. buoTnueckuii moTeHuran nonyiasiuud. MoaenrupoBaHue TUHAMUKA
nonyisauuu. Kpusble poctra uyucnenHoctu nonyisuuu. Kpussie BbbxkuBanus. Perymsius



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
OKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU monysiuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisinun», «Bo3pactHble nupamuasl nomyisiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKIMOHAIbHBIE OJIOKH
OpraHU3MOB B 3KOCUCTEME: MHPOAYLIEHTBI, KOHCYMEHTbI, peaylLeHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue 00ku 3kocucteM. [1ouBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN 3KOcucTeMBl. broMacca n npoayKiusa. OKOJIOTHYECKUE TTUPaMUbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIECCHUHM U HUX
OpUYMHBI.  AHTpOIIOTE€HHbIE BO3JEMCTBUSA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcUCmeMbl 03€p U peK. DKOCUCmeMbl Mopel U OKeaHO8.
DKrocucmemvl myHop, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuus wmexny
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropojckoil ¢aynel. buomormueckoe ©  XO3SHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEWCTBUNA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo aghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U BEIIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, IIOMYJSILMM U OKOCHCTEM B  YCIOBHUAX
€CTECTBCHHBIX U aHTPOIIOTCHHBIX BO3IECHCTBUN.

Mexanuzmol  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl 3IKOJI02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAN)»,
«JKoJorhYecKasi MUpaMmuIa Yucen, « IKOJIOruYecKas nupaMua OMoMacco», « IKOJIOrHuecKas
nupampaa sHeprum», «OO0pazoBanue Oonora», «l[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca mociie moxapa», «IKocucTema o03epa», «ArporeHos», «KpyroBopor BemecTB W HOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCUCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKeKypeust «IDKCKypcHsi B TUIIMYHBIN OuoreoneHos (B 1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmemnanerapHas 00o0j0oYka 3eMiH, TI€ CYIISCTBYET WJIM CYIIESCTBOBAJA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeiecTBo Ouocheps! 1 €ro GyHKINH.

3aKOHOMEPHOCTHU CcyliecTBOBaHUs Onochepsl. OcoOeHHOCTH Onochepsl Kak ri1o0anbHOM
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOoreoXMMHYECKHEe UKIBI (YIiiepo/a, a3ota). PUTMuuHOCTS siBIeHU# B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIMS JKUBBIX CHCTEM, OLEHKAa HUX PECypCHOro TMOTeHLUala U
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

IToptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopot
yriaepoaa B mpupoae», «Kpyrosopot kuciopoaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHbIM wmup. OxpanHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiemble npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
MapKu.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpanuu

Tabmuipt u  cxeMbl: «3arpsizHeHue aTtMmocdepbl», «3arps3HeHUe TUAPOCPepbD,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekT», «Ocobo oxpaHsieMble NPUPOAHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAaMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuuue momueéayuu K OOy4deHHIO OWOIIOTHH, yeleHanpaeieHHoe paszeumue BHYTPEHHUX
yOEXKIEHUHM JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TpaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIlO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3MLIMU JIMYHOCTH, ATPUOTU3MA U
YBOXEHHsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApLIEMy NOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOr0  OTHOIIEHUS K  KYyJbTypHOMY  HAcCIE€OUI0O U TpaJulusM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHS y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAli, IO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUM, COOTBETCTBYIOLUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  0oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTHUTYIMOHHBIX NpaB M OO0SM3aHHOCTEH, YBa)XKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHITOJTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXXUTEIHHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKJAECHUH CIIOPHBIX BOIIPOCOB OMOJIIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOH SI3bIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IMPUPOJBL,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX IIEGHHOCTEH POCCUICKOTO HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3nuyHbIM chepam mpodeccHoHaNbHOM AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP Oyaymiel mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUHM BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MPo0sIeM U IyTel ux peleHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI MOBEACHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEpILEHCTBOBAHUE A3bIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPeJICTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewarh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BbIXOJ1a U3 II100AIBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJSIX MOBBIMICHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAJIBHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po6JeM B peabHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW AEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHIUBHIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMM MO OHOJOTMHM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHbie pe3ysibTaThl OCBOSHHS y4eOHOro mpeamera «BbHONOTrHs) BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS  OOYYAIOIIUXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYYHbIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (akKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHe); YHUBEpPCAIbHBIC
yueOHbIe NIeiicTBUs (TIO3HABATENbHBIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECICUNBAIOIIHNE
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMITETEHITUM OOYyYaIOITUXCS,
CIIOCOOHOCTh o0yJaromuxcs WCIIOJIb30BATh OCBOCHHBIC MEXKTUCITUTUTHHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHKE.

B pesynpraTe wu3ydeHuss OWOJIIOTMM Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHHs Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCABHBIC yUeOHBIC JIEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHBbIC [EHCTBUS, PETYJISTUBHBIC YHHBEPCAIbHBIC
y4eOHBIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpenMeTHbIe pe3yJIbTaThl OCBOSHHS MPOTPaMMBbl CpeIHEro oO0Iero oOpa3oBaHUs
JIOJKHBI OTPaXKATh:

OBgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a3oBble JOruUecKue AeiCcTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATH IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU MOHITHIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TNapaMeTpbl W KPUTEPUH WX JIOCTHKCHHUS,
COOTHOCHUTH PE3yJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUAIbHBIX
1 HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITEITbHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPadOTy B YCIOBHUSX pealbHOr0, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHUH )KHU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE e CTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUNoTe3y €€ pelleHus, HaXOAWTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHMH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpencsiATh PO € Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEIOBEKA.
MNPEIMETHBIE PE3YJBTATHBI

[TpenmeTHble pe3ysibTaThl OCBOEHUS cOjepKaHHMs yueOHoro mpenmera «buonorus» Ha
yriy0JIEHHOM YPOBHE OPUEHTHPOBAHEI Ha o0ecrieueHrne MporIbHOTO 00yIeHUs 00yYarOIIIXCs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYECKUe sl OMOJIOTUM HAay4HbIC 3HAHWSA, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUIO 3HAHWM, BHUJbI
NEeSTEIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHMH M MX HPHUMEHEHHIO B PA3JIMYHbIX Y4EeOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyauusx. [IpeamerHbie pe3ysbTaTsl IPEICTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelieHny mpodieM paloHaIbHOTO IPUPOIOTIOIL30BaHMS, O BKJIAJe POCCUMCKUX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OHOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTHYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
caMOperyJisiliMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonoruueckne Teopuu (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi ¥ MPOUCXONKACHUS KYJbTYPHBIX PAacTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIeNJIeHHs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PAJOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpUHIMITBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHWE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
HCCJIETOBAaHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuid, rpubOB, pacTeHH,
’KMBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UHIMBUIYAIbHOTO DPAa3BUTHUSA OpraHu3Ma (OHTOr€HEe3a), B3aWMOJICHCTBHS TEHOB, IeTepo3Hca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX PYHKUUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JJIS JIOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTHUYECKUX TPYIIIT;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHMBaThb JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUI B 001acTH
OWosornu W MenWIUHBI (KJIOHWPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEeHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBA, MUIIEBOM
NPOMBIIIICHHOCTH, YTIYOJNATh TIO3HaBaTEeNbHBIA HMHTEPEC, HANpPaBJICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B IO3HAHWU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJOTHYECKUX MpOOJIeM 4YeloBeYecTBa, a TAKXkKe B PEIIEHUH BOMPOCOB
paIMOHATFHOTO TPUPOJIONIONB30BaHUs, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
mpupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMaHHUE CYNTHOCTH OCHOBOMOJAraloMuX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HampaBJICHUSX
sBomonnu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma O. JIubOuxa,
9KOJIOTUYECKOW MUPaMUIBI SHEPTHH ), TUTIOTE3bI (TunoTte3a «mupa PHK» V. I'mnbepra);

YMEHHE BIIAJIETh OCHOBHBIMH METOJaMU HAyYHOTO TIO3HAHWS, WCIONh3yEeMbIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIMX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpPaHEHMsT MHOTooOpa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU HpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U IpAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIO0BaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOKIACHUM IKU3HHU, YEJIOBEKAa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOP OyayIei mpodeccuoHanbHON AeATEIbHOCTH B
oOmactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUSAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bu6nmoreka IIOK
1 brosorii Kax Hayka 1 0 0 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 2
HIBBIC CHCTEMBL I IX HIYHCHHE 0 0 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
X 1 1
3 HIMITICCIA OPTATHBAIILT KACTIH 0 0 https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 brosoris et 2 0 05 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
2
> CTpOCHHE I GYHKIUH IIeTKH 8 0 https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U NpeBpalleHHe YHEPTUU B 9 0 1 bubnnorexa [JOK
KJIETKE https://m.edsoo.ru/7f41¢292
7 HacnencrBennast nungopmanus u 9 0 05 bubmuoteka [IOK
peanu3aiius e€ B KJIETKe ' https://m.edso0.ru/7f41c292
bu6mmoteka IIOK
XK i 1
8 VISHEHHBII HHITCTETIE 6 0 https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
9 17 0 1.5
CTpoeHI/Ie . (I)yHKHHH OPrattusmMon https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
10 Pa3mMHOX€EHHME U pa3BUTHE OPraHU3MOB 8 0 1.5 https://m.edso0.ru/7f41c292
11 ['eneTrka — HayKa O HACIEICTBEHHOCTH U 2 0 0.5 bub6muorexa [IOK
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HU3MCHYUBOCTU OPraHN3MOB

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

12 3ax 10 1 bu6nmmoreka [IOK
AKOHOMEPHOCTH HAGNCACTREHHOCTH https://m.edsoo.ru/7f41¢c292
bu6nmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https.//m.eds0o.ru/7f41c292
bubnunoreka LIOK
14 T'enernka uenoseka 3 05 https://m.edsoo.ru/7f41¢c292
bubmuoreka [IOK
15 4 1
(CeneKims opraHusMoB https://m.edsoo.ru/7f41¢c292
16 BuorexHonorus u cuHTeTUYecKass OMOI0r s 4 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
17 P 1
C3CPBHOC BpeMA 0 https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 102 13

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
1 [IpoucxoxxaeHue u pa3BUTUE )KU3HU HA 15 0 15 bubmuorexa [IOK
Bemiie ' https://m.edsoo.ru/7f41cc74
5 3apoxACHUE U PA3BUTHE IBOIIOIIMOHHBIX 4 0 0 bubmmoreka [JOK
HPE/ICTABICHUN B OHOJIOTUH https://m.edsoo.ru/7f41cc74
. bubnuorexa [IOK
3 Mukpo3Botous U €€ pe3ybTaThl 14 0 2 https://m.edsoo.ru/7f41cc74
4 MakposBoronus U €€ pe3yybTaThl 6 0 0 bubmrorexa LIOK
P t pesy https://m.edsoo.ru/7f41cc74
5 [IpoucxoxacHme YeIoBeKa — aHTPOIIOTCHE3 10 0 1 brbmmorexa LIOK
p A P https://m.edsoo.ru/7f41cc74
6| opmmmon s msopmmmennn ororon | 3 0 05 Pudmorea LK
P fajopra ' https://m.edsoo.ru/7f41lcc74
C OKpY’KaroIei cpenoi
bu6nmorexa LIOK
7 9 0 1.5
OpraiHsmbl it cpena oduTars https://m.edsoo.ru/7f41cc74
. bubnuoreka [JOK
8 JXONOrHs BUJI0B H MOy ALK o 0 05 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 12 0 05 bubmuoreka [{OK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
10 b — 6 0 0
Hochepa — r00anbHas SKOCHCTeMa https://m.edsoo.ru/7f4lcc74
11 YenoBek U OKpyKarolas cpeia 6 0 0 bub6muorexa [IOK
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https://m.edsoo.ru/7f41cc74

12

OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems

I[TPOTPAMME

102

7.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

CoBpemeHHast OMOJIOTHS — KOMILIEKCHAsI
Hayka. Kparkast ucropust pa3BUTHS OHOJIOTHH.
buonorudeckne HayKu ¥ U3y4aeMble MU
npoOaembl. DyHIaMEeHTAIbHBIC, IPUKIIATHBIC
Y TIONCKOBBIC HAYYHBIE HCCIICIOBAHUS B
ouoJjiorun.3HayeHre OHOJIOTHH B
(GhOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTUHBI Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMoJtorueii. 3HaueHue OMOJIOTHH
B IIPAKTUYECKOM JCITEIbHOCTH YEJIOBCKA!
MeOULINHE, CEILCKOM XO03SICTBE,
IIPOMBIIIJICHHOCTH, OXpaHe MPUPO/IBL.

JKuBble cucTeMBI KaK IPeIMET U3yUEHUs
6uosnorun. CBOMCTBA HKUBBIX CUCTEM:
€UHCTBO XMMHYECKOI0 COCTaBa,
JUCKPETHOCTD U LEIOCTHOCTD, CIIOKHOCTh U
YIOPAIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTb,
caMOOpraHu3alus, CaMOBOCIIPOU3BEICHUE,
pa3IpakuMOCThb, U3MEHYUBOCTD, POCT U
pa3BuUTHE.

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

https://m.edso0.ru/7f41c292

YpOoBHU OpraHU3alMH KUBBIX CUCTEM:
MOJIEKYJIIPHBIN, KIIETOYHbIN, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM,
9KOCUCTEMHBIHN (OMOTre0eHOTHYECKHIT),
ounochepnsiid. [Iporeccsl, mpoucxoasiue B
JKUBBIX cucTemMax. OCHOBHbBIE TPU3HAKHU
KUBOTO. JKH3HB Kak (hopMa CyIECTBOBAHHS
Matepuu. Hayku, n3yJaromniie >kuBbie

https://m.edso0.ru/7f41c292
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CHUCTCMbI HAa PA3HBIX YPOBHAX OpraHu3alvu.

Knetka — cTpykTypHO-(DyHKIIHOHAIbHAS
eAMHUILIA KUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pa6ots! P. I'yka, A. JleBenryka. Kiterounas
teopus (T. [lIBann, M. llnetigex, P.
BupxoB). OCHOBHBIE MTOTOKEHUS
COBPEMEHHOM KJIETOYHOU TEOPHH.

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
OMOJIOTUU: MUKPOCKOIIHUS, XpoMaTorpadus,
aneKkTpodopes, METOL MEUEHBIX aTOMOB,
muddepeHmaIbHoe HeHTPUyTrupoBaHue,
KyJIbTUBUPOBaHUE KJIETOK. M3yueHue
(UKCHPOBAHHBIX KJIETOK. DJIEKTPOHHAS
MuKpockonus. KondokanbHas MUKpOCKOIIHS.
BuransHoe (pr>XKU3HEHHOE) U3yYCHHE
kierok.IIpaktuueckas pabora «M3yuenue
METOJI0B KJIETOYHON OMOJIOTHH
(xpomarorpadusi, sekTpodopes,
muddepeHIManbHOE HEHTPUPYTHpOBaHUE,
ITLIP)»

XHUMHUYECKUH COCTAB KIETKH. Makpo-, MUKPO-
U YIBTpaMUKpodJieMeHThl. Bona u e€ ponb
KaK pacTBOPUTEIIS, peareHTa, y4acTue B
CTPYKTYPUPOBAHHUHU KIIETKU, TETIOPETYIISIIH.

0.5

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

https://m.edso0.ru/7f41c292

https://m.edso0.ru/7f41c292

MuHepansHbIe BEIECTBA KIETKH, UX
Ouosiornyeckasi pojb. Poiib KaTHOHOB U
AHUOHOB B KJIETKE.

Oprannueckue BENIecTBa KJIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHUCIOTHBINA COCTaB OEJIKOB.
CtpykTypsl 6e1K0BO# MoJiekybl. [lepBuunas
CTpYKTypa Oenka, MEenTHIHAS CBS3b.
Bropuunasi, TpeTudHas, Y4eTBEPTHUIHAS

0.5

https://m.edsoo.ru/7f41¢c292

https://m.edsoo.ru/7f41c292
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cTpykTyphl. [lenarypanus. JlaboparopHas
pabora «OOHapy)eHHEe OCIIKOB C TTOMOIIBIO
KA4ECTBEHHBIX PEAKLIUN»

10

CaoticTBa 6enkoB. Knaccudukaius 6eIKoB.
buosornyeckue Gyakuuu 6enko. [TpuoHsI.

Opranndeckue BEIecTBa KICTKH. YTICBOIbI.
MoHocaxapu/ibl, AMcCaxapuisbl,
OJIMTOCaXapHubl U Monucaxapuabl. OOmui
TUTaH CTPOSHUS U PUNKO-XUMUYECKUE
CBOIiCTBa yrieBoa0B. buonorunueckue
(YHKIIMH YIJIEBO/IOB.

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

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

11

12

Opranudeckue BemecTBa KIeTKU. JINupl.
IMuapodunsHO-THAPOPOOHBIE CBOMCTRA.
Kiaccudukanus munumoB. Tpurimuepu s,
dbochonmunuapl, BOCKHA, CTEPOUIBI.
buonornueckue ¢pyHkiuu munuaos. Oomue
CBOMCTBA OMOJIOTHYECKUX MEMOpaH —
TEKy4eCTbh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOy TIPOHHUIIAEMOCTb.

Hyxnennossie kucnotsl. JIHK n PHK.
CrTpoeHne HyKJIEMHOBBIX KHACIOT.
Hyxneoruast. [Tpunnun
KomIieMeHTapHoctu. [Ipasuiio Yapragda.
Crpykrypa JJHK —nBoiinas cnupasis.
MecTtoHaxoxaeHne 1 OMOIOrHYecKHe
¢bynkunu JJHK. Buget PHK. ®yaknuu PHK B
kierke.JlabopaTtopHas pabota
«MccnenoBanre HyKJIEUHOBBIX KUCIOT,
BBIJIEJIEHHBIX U3 KJIETOK PA3JIMYHBIX
OpPraHU3MOBY

0.5

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

https://m.edso0.ru/7f41c292

13

Ctpoenue momnekynsl ATO.
Makpoapruueckue cBsizu B Mosiekyie ATO.
buonoruueckue ¢pynkiuun ATO.

https://m.edsoo.ru/7f41c292
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BoccraHOBIIEHHBIE IEPEHOCYUKH, UX
¢GyHkuuu B knerke. pyrue
Hykieosunrpugpocharsr (HTD).

14

15

CexsennpoBanue [JHK. Metoasl reHOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

CtpykTypHas Onoyiorus: OMOXUMHUYECKHE U
Onodu3nUecKre ucciaeI0BaHus COCTaBa U

MPOCTPAHCTBEHHOM CTPYKTYPhl OMOMOJIEKYI.

MopenupoBaHue CTPYKTYpBI M (pyHKITHIA
OMOMOJIEKYJ U UX KOMILJICKCOB.
KommnbroTepHslil 113aiiH M OpraHu4ecKui
CHHTE3 OMOMOJIEKYJI U X HEIPUPOIAHBIX
aHAJIOTOB.

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

https://m.edso0.ru/7f41c292

16

17

Tunb! KIETOK: 3yKapuoTH4ecKas 1
npokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHAIbHbIE 00pa30BaHMSI KJIETKH.
CrpoeHue NpoKapuOTUYECKON KIETKH.
Kiierounas crenka Oakrepuil u apxeu.
Oco0eHHOCTH CTPOEHUS reTepoTpodHON U
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK.
MecTo U posib IPOKAPHOT B OMOIIEHO3aX.

Ctpoenue u QyHKIIMOHUPOBAaHUE
sykapuoTuueckoil kinetku. [Inasmaruueckas
MeMOpaHna (ra3manemma). CTpykTypa
I1a3MaTH4eckoil MemOpansl. TpancnopT

BEIIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy:

naccuBHbIN (1uddy3us, odbnerdy€Hnas
mubdy3ns), akTUBHBIN (TIEPBUYHBIN U
BTOPUYHBIA aKTUBHBIN TPAHCHIOPT).
[Torynponumiaemocts MeMOpaHsl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOIUTO3:
MMAHOIUTO3, (haroIMTO3. DK30IUTO3.
Knerounas crenka. CTpykTypa v GyHKIHUU
KJIETOYHOM CTEHKU pacTeHUM, rpuooB.

0.5

https://m.edsoo.ru/7f41¢c292

https://m.edso0.ru/7f41c292



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

18

19

[IpakTuueckas pabora «3ydeHne cBONCTB
KJIETOYHOM MeMOpaHbI»

IToBepXHOCTHBIN anmapaT KJIETKH.
Huronnasma. Lluto3omns. Llutockener.
JIBuxkenue uuromiazMbl. OpraHoubl KJIETKH.

OnxnomemOpannbie opraHouab! kietku: JI1C,
annapar ['osbJKH, TN30COMBI, UX CTPOCHUE U
bynkun. B3auMocBs3b 01HOMEMOpaHHBIX
opraHouioB kieTku. CTpoeHne rpaHyJIipHOrO
peTukyiyma. MexaHu3M HalpaBieHUs OEJIKOB
B OIIC. CuHTE3 pacTBOPUMBIX OEIIKOB.
CuHTe3 KJIeTOUHbIX MeMOpaH. [ mankuii
(arpanyJIApHBII) SHIOTUIA3MATHYECKUAN
petuxynym. CekperopHas GyHKIUS anmnapara
lonbxn. Mogudukanus 6e7IKOB B anmapaTte
["onbaxu. CopTupoBKa OENIKOB B amnmapare
I'onmbxu. TpaHCIOPT BEIIECTB B KIIETKE.
Bakyonu pactutenbHbIX KieToK. KieTounblit
cok. Typrop.IlpakTuueckas pabora
«3yyenune nBUKEHUS HUTOIIA3MBbI B
PACTUTENBHBIX KIETKAX»

0.5

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

https://m.edso0.ru/7f41c292

20

[TosnyaBTOHOMHBIE OpraHOU/IbI KIIETKHU:
MUTOXOHJIpHUH, I1acTusl. [Iponcxoxnenne
muToxoHipuit 1 miactua. Cumouorenes (K.C.
MepexxkoBckui, JI. Maprynuc). Ctpoenue u
(GYHKIIUM MUTOXOHAPUHN U TIACTHUL.
[TepBruHbIE, BTOPUYHBIE U CIIOKHBIE
1acTUbl (POTOCHHTEZUPYIOIIUX SYKAPHOT.
X70poImIacTsl, XpOMOIUIACTBI, JTEUKOIIIIACTHI
BBICIIINX pacTeHui.JlabopaTopHas pabora
«HMccnenoBanne m1a3Moaun3a u Aeniaa3Molin3a
B PACTUTEIbHBIX KIETKaX»

0.5

https://m.edso0.ru/7f41c292

21

HemeMOpaHHbIe OpraHOUIBI KIIETKH
Crpoenue u GyHKIIMM HEMEMOpaHHBIX

https://m.edsoo.ru/7f41c292
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OpPTraHOUIOB KJIETKH. PUOOCOMEL.
[TpomexyTouHble (PUIaMEHTHI.
MukpoduiiaMeHTbl. AKTHHOBBIC
MUKpPO(MIaMeHThI. MbIlIIeUHbIe KIETKH.
AKTHHOBBIC KOMITOHECHTHI HEMBITIICUHBIX
KJIETOK. MUKpoTpyOouku. KieTouHblit 1ieHTp.
CrpoeHnue u ABMKEHHUE KTYTHKOB U
pecaruek. MUKpOTpyOOUKH LUTOIIIA3MBI.
HenTpuons. benku, accounnpoBaHHbIE C
MUKpO(HIaMEHTaMH U MUKPOTPYOOUKaMHU.
MotopHble OenKn

22

23

Snpo. O6onouka siapa, XpOMaTHH,
KapHuoIlIa3Ma, SIAPBIIIKH, UX CTPOECHUE U
byHkun. SnepHblil OEIKOBbII MaTpUKC.
ITpocTpaHCTBEHHOE PACIIOI0KEHUE XPOMOCOM
B UHTEP(A3HOM siipe. DyXpOMaTHH U
reTepoxXpoMaTuH. benku xpomaruHa —
TUCTOHBI. [liHaMuKa siiepHOi 000I09KH B
MHUTO3€E. S IepHBIN TPAHCIIOPT.

Knerounsle Bkitouenus. CpaBHUTEIbHAS
XapaKTePUCTHKA KJIETOK SyKapHOT.
JlaGopatopHas pabota «3yuenue ctpoeHus
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

0.5

https://m.edsoo0.ru/7f41c292

https://m.edso0.ru/7f41c292
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AccuMUISIIIMS U JUCCUMMJIISALIUS — JIBE
CTOPOHBI MeTaboau3Ma. THunbsl oOMeHa
BEIIECTB: aBTOTPO(DHBIN U reTepOTPOPHBIN.
VYyacTtre kuciaopoaa B 0OMEHHbIX Ipolieccax.
DHepreTuyeckoe 00ecrneyeHne KIEeTKU:
npespatieHrne AT® B 0OMEHHBIX Tpolieccax.
DepMEHTaTUBHBIN XapaKTep peaknui
KJIETOYHOro MeTabonu3Mma. JlabopatopHas
paborta «M3yueHnne KaTaTuTHIECKON
aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMUJIa3bl WM KaTajlasbl)»

https://m.edsoo.ru/7f41c292
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DepMEHTBI, UX CTPOCHUE, CBOMCTBA U
MexaHu3M nerictBus. Kobepmentsl. OTanyus
(EpPMEHTOB OT HEOPTAHUYECKUX
karanu3aTopos. JlaboparopHas pabota
«M3y4yeHne pepMEeHTaTUBHOTO PACIICTUICHUS
MIEPOKCHUA BOJIOPO/Ia B PACTUTENIbHBIX U
JKUBOTHBIX KJIETKAX»

0.5
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Benku-akTuBaTOphl U OCIKH- UHTHOUTOPBHI.
3aBUCUMOCTb CKOPOCTH (pepMEHTATUBHBIX
pEaKIyii OT pa3InYHbIX (aKTOPOB.

https://m.edso0.ru/7f41c292
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ABTOTpO(DHBIN THIT 00MEHA BEIIECTB

https://m.edsoo.ru/7f41¢c292
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®doTocuHTe3. AHOKCUTCHHBIM U OKCUTEHHBII
dorocunTe3 y 6aktepuii. CBeTocoOuparomume
MUTMEHTHI ¥ TUTMEHTHI PEaKIIMOHHOTO
neHTpa. Ponb XiopomiactoB B mpoiiecce
¢dorocunTe3a. CBeToBasi U TEMHOBasI (a3bl.
®doronpixanue, C3-, C4- u CAM-Tumnsl

¢dorocuntesa. [IpogykTuBHOCTH (POTOCHHTESA.

BnusHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh
¢dorocuHTe3a. 3HaueHue (POTOCUHTESA.

https://m.edsoo.ru/7f41c292
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30

XemocunTes. PazHooOpasue opraHu3MoB-
XEMOCHHTETHKOB: HUTPUDUIHPYIOIINE
OakTepuH, xKeae300aKTepuH, CepodaKTepHH,
BOJIOPOJIHBIE OaKTepUu. 3HAUCHUE
xeMmocHHTe3a. JlJabopatopHas pabora
«CpaBHeHue nporeccoB GOTOCUHTE3A U
XEMOCHHTE3a»

Anas’poOHbIe Opranu3Mbl. Buabsl 6poxxenust.
[TpomyKThI OPOKEHHSI U X MCITIOJIb30BAaHHE
4eJI0BEKOM. AHa3pOOHBIE MUKPOOPTaHU3MBI
KaK 00bEeKThl OMOTEXHOJIOTUU U BO30YIUTENN
6one3neit. JlaboparopHas padora
«CpaBHEHHE MPOIIECCOB OPOKECHHS 1

0.5
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JAbIXaHU»

31

32

AdpoOHBIC OPTraHU3MBI. JTaIlbI
SHEPIreTHYECKOro oOMeHa.
IloaroroBurenbHbIl 3TAll. I TMKOIN3 —
OECKUCIIOPOTHOE PACHICTUICHHUE TITIOKO3BI.

buonoruueckoe okucieHue, UM KIETOYHOE
Jbixanue. Poiabp MUTOXOHIpUE B poLeccax
Ounonoruueckoro okucienus. Lluknnueckue
peakiuu. OKUCTUTENBHOE
docdopunupoBanue. JHeprus MEMOPaHHOTO
rpaauenTa npotoHoB. Cunte3 AT®: padora
npotoHHON AT®-cunTassbl. [IpenmyniecTsa
a’po0OHOT0 MyTH OOMEHa BEIECTB Mepe]]
aHa’poOHbBIM. D (HEKTUBHOCTh
HHEPTeTHYECKOro 0OOMeHa.

https://m.edso0.ru/7f41c292

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

33

Peakuuu marpuunoro cunresa. [Ipunuun
KOMIUIEMEHTAPHOCTH B PEAKLIUSAX MATPUIHOTO
cuHTe3a. Peann3anus HacaeICTBEHHOM
uHpopmanuu. ['eHeTHUECKUi KOJ1, €ro
CBOMCTBA.

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

34

Tpanckpunuus — Matpuunblid cunte3 PHK.
[IprHIATIBI TPAHCKPUIILUK:
KOMILIEMEHTAPHOCTh, AHTUIIAPAJUIEIIBHOCTD,
acumMMeTpuyHOCcTh. Co3peBaHre MaTPUYHBIX
PHK B sykapnoTnyeckoii KJIeTke.
Hexonnpyromue PHK.

https://m.edso0.ru/7f41c292
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TpanciAnys u e€ sTamnsl. Yyactue
tpancnopTHbIX PHK B GnocunTese Oenka.
YcnoBus GuocuHTe3a Oelka.

https://m.edsoo.ru/7f41c292
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KoaupoBanue aMuHOKHCIIOT. Posts pubocom B
ouocuHTe3e Oelika.

CoBpeMeHHbIE NPECTABIEHUS O CTPOEHUHU
reHoB. Opranuzaiys reHoMa y mpoKapuor u

https://m.edso0.ru/7f41c292
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9YKapHOT. Perymsinus akTHBHOCTH T€HOB Yy
npokapuort. ['mnoresa onepona (D. XKakoo,
K. Mano). MounekymnsipHble MEXaHU3MbI
9KCIIPECCUH FE€HOB Y 3yKapHoT. Poib
XpOMAaTHHA B PETYJISIMH PaOOThHI TEHOB.

38

39

40

41

42

43

MonekyJisipHbIE MEXaHU3MbI SKCITPECCUH
TE€HOB Y 3YKapuoT

Bupychbl — HeKJIeTOYHbIC (OPMBI KHU3HU
oOsiuratHele apa3uTbl. CTpOCHUE MPOCTHIX U
CITOKHBIX BUPYCOB, PETPOBHPYCOB,
Oakrepuodaros. XKXuznennsnii nukn JJHK-
coaepskaiux Bupycos, PHK-conepikarinx
BUPYCOB, OakTeprodaroB. O0paTHast
TPaHCKPHIILKS, peBepTa3a, HHTErpasa.
[paktuueckas padora «Co3nanue MoIeIn
BUPYCa»

BupycHbie 3a0051eBaHus YellOBEKa,
*)uBOTHBIX, pactenuid. CITN /I, COVID-19,
COILIMATIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

buonH(bopMaTHKa: HHTETPAIHS U aHAJIN3
OonbIix MaccuBOB («bigdata») cTpyKTypHBIX
OMOJIOTHYECKUX JTaHHBIX. HaHOTEXHOJIOTHH B
ouosoruu u MenunuHe. [IporpaMmupyembie
¢bynkumnn 0enkoB. CocoObl JOCTaBKU
JIEKapCTB.

KiteTouHbIi LUK, €ro NePUObl U PETYIIALHS.
HnTepdasza u Muto3. OcobeHHOCTH
MPOIIECCOB, MPOTEKAIIINX B HHTEpdase.
IToaroTroBka KJIETKH K IEICHUIO.
[IpecunteTnyeckuit (MOCTMUTOTUIECKHIA),
CUHTETUYECKUI U TOCTCUHTETUYECKHI
(MpeMUTOTUYECKUI ) TTepHO bl HHTEP(DA3HI.

Marpuunsiii cunre3 JIHK — pennukarus.

0.5
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[TpuHnune! perumkanuu JJHK:
KOMIUIEMEHTAapPHOCTD, MIOIYKOHCEPBAaTUBHBIN
CUHTE3, aHTUIIAPAJUIEIBHOCTE. Mexanusm
perukanuu JTHK.

XpoMocoMbl. CTpoeHHE XPOMOCOM.
Tenomepsl u Tenomepaza. XpoMOCOMHBIN
HA0Op KJIETKHU — KapuoTUM. Jurionanslii u
TaruIONIHBIN HA0OPhI XPOMOCOM.
["omonornynsie xpomocomsl. [losoBbie
xpomocoMsl.JIabopaTtopHas paboTa
«/3yueHnue XpoMOCOM Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5
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Jlenenue knetku — Mmuto3. CTaauyu MUTO3a U
MIPOUCXOSAIINE B HUX MPOIIECCHI. THIIBI
MuTo3a. KaprokuHes u muTokuHes.
bronornueckoe 3HaUCHUE MUTO3A.

Tumnb! kietok. KapuoknHes v IMTOKUHES.
JlabGopaTtopHnast pabora «Habmronenue muto3a
B KJIETKaX KOHYMKA KOpeIlKa Jyka (Ha
TFOTOBBIX MUKpOIIpenapaTax)»

0.5
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Perynsanus MUTOTHYECKOTO LIUKJIIA KIIETKHU.
[Iporpammupyemas kiieTouHasi TuOenb —
aroInTo3.

buonoruueckoe pazHooOpa3ue OpraHu3MoB.
OIHOKIIETOYHEIC, KOJIOHHAILHEIE,
MHOT'OKJIETOYHBIE OpraHu3Mbl. B3anumMocBs3b
4acTel MHOTOKJIETOYHOI'O Oprannsma. TkaHu,
OpraHbl U CUCTEMbI OpraHoB. Opranusm Kak
enuHoe 11enoe. ['omeocTas.

https://m.edsoo.ru/7f41c292
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Tkanu pacteHnid. TUIBI paCTUTEIBHBIX
TKaHell: oOpa3zoBarenbHasi, TOKPOBHAS,
MPOBOJSINIAs, OCHOBHAS, MEXaHUYECKasl.
OcoOenHocTH CTpoeHUs, PyHKIMIA U

0.5
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pacIonoKeHus TKaHEN B OpraHax
pactenuii.JlabopatopHas padora «3yueHue
TKaHEN pacTeHUID)

50

TkaHU )KUBOTHBIX U YeJoBeKa. THUIbI
YKUBOTHBIX TKaHEW: SMUTeNnanbHasl,
COCIMHUTEIIbHAS, MBIIIICYHAS, HEPBHAS.
OcobeHHOCTH CTPOCHMS, PYHKITUN 1
PaCTONIOKEHUS TKAaHEH B OpraHax )KUBOTHBIX
1 JenoBeka. JJaboparopnas pabota
«3yyeHue TKkaHel KUBOTHBIX»

0.5
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52

53

Opranbl. BeretaTuBHbIC U TEHEPATUBHBIC
oprasbl pacTeHuil. Opranbl ¥ CUCTEMBI
OpraHOB KUBOTHBIX U 4esioBeka. DyHKIMN
OpraHoB U cucTeM opraHoB. JlabopaTopHas
paborta «M3yueHnne opraHoB IIBETKOBOTO
pacTeHus»

Omnopa tena opranu3moB. Kapkac pactenuil.
CkesneTbl OAHOKIJIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyKHBIN U BHYTpEHHUI
ckener. CTpoeHHUE U TUITHI COSTUHEHUS
KOCTEH.

JBrm>keHre opranu3mMoB. J{BHKeHNE
OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KT'YTUKOBOE, peCHUYHOE. J[BIKEHNE
MHOTOKJIETOYHBIX PACTEHHUI: TPOIIU3MBI U
HacTHH. [[BUKEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YEJIOBEKA: MBIILIEYHAsI CUCTEMA.
Pednekc. CkeneTHpie MBIl U UX paboTa.

0.5
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[Tutanue opranusmos. [lormonienrue Boabl,
YIJIEKHACIIOTO ra3a U MUHEPAJIbHBIX BEILIECTB
pactenusiMu. [Iutanue >KMBOTHBIX.
BHyTpHuIonoctHoe 1 BHyTpUKIETOYHOE
MUIIEBapEHUE.

https://m.edso0.ru/7f41c292
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ITnTanne mo3BOHOYHBIX JKUBOTHBIX. OTI[GJIBI
IIUIIEBAPUTENBHOIO TPAKTA.
[IvieBapuTeIbHBIE JKEIIE3bl.
[TnmeBapuTenbHas CUCTEMA YEIOBEKA.

Jprxanue opranu3moB. JIpIXxaHHe pacTeHUM.
Jpixanue xuBoTHBIX. [{uddy3us ra3os yepes
MOBEPXHOCTH KIeTKU. KojkHOE JIbIXaHue.
JlpixaTenpHas moBepxHOCTh. JKabepHoe u
NEro4HoOE JIbIXaHue.

JlprxaHue 1mo3BOHOYHBIX KUBOTHBIX U
YeJI0OBEKa. JBOJIOMOHHOE YCI0KHEHUE
CTPOEHUS JIETKUX MMO3BOHOYHBIX )KUBOTHBIX.
JlpIxarenbpHas cucTeMa yejioBeka. MexaHuszm
BEHTWIALIMM JIETKUX Y NITUL U
MJICKONUTAIOMIMUX. Perysamnus qpixanusi.
JlprxaTenbHbIC 00BEMBI.

TpaHcIOpT BEIECTB y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTECHUM.
TpaHcopT BELWIECTB y )KUBOTHBIX.

KpoBeHocHas cuctema u €€ OpraHsl.

https://m.edso0.ru/7f41c292
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KpoBeHocHas cucremMa mo3BOHOYHBIX
JKUBOTHBIX U uenoBeka. Cepile,
KPOBEHOCHBIE COCYbI U KpoBb. Kpyru
KpOBOOOpaIeH!sl. DBOJIIOLUOHHbBIE
YCII0O)KHEHUS CTPOEHUSI KPOBEHOCHOU
CHCTEMBI I03BOHOYHEIX KUBOTHBIX. PadoTa
cepaua v e€ peryJisius.

Beinenenue y opranusMoB. Beiienenue y
pacreHuii. Belnenenue y ;KUBOTHBIX.
CoxkpaTutenbHble Bakyosd. Oprassl
BbIIeNIeHNs]. DUnbTpanus, CeKpenus u
00paTHOE BCachIBaHHE KaK MEXaHU3MBI
paboThl opraHoB BbiAeneHus. CBs3b MOJIOCTH

https://m.edsoo.ru/7f41c292
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T€JIa ¢ KPOBEHOCHOM U BBIIEIUTEIbHOM
cucreMami. Beienenue y mo3BOHOYHBIX
JKUBOTHBIX U denoBeka. [louku. CtpoeHue u
dbyHkunonupoBanue Hedpona. OOpazoBaHue
MOYH y YEJIOBEKA.

61
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63

3amura y opraHu3MoB. 3aniuTa y
OJIHOKJIETOYHBIX OpraHu3MoB. CIOpsI
OaxkTepuii U LUCTHI IPOCTEUIINX. 3aLUTa Yy
MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa 1MacCUBHOM U XUMUYECKOM 3aIUTHI.
OUTOHIUBL. 3aMIUTa Y MHOTOKJIETOYHBIX
JKUBOTHBIX. [IOKpOBBI ¥ UX TTPOU3BOAHBIE.
3amuTa opranu3ma ot 0oJie3HEH.

NMmyHHas cuctema yenoBeka. Kierounslii u
TyMOpaJIbHbI IMMYHHTET. BpoxnEHHBIN 1
pUOOPETEHHBIN CIeTUPUICCKUN
UMMyHUTET. Teopus KIIOHAIBHO-
cenektuBHoro ummyHnurera (I1. Dpaux, ©.M.
bepner, C. Tonerasa). BocnanurensHbie
OTBETHI OPraHnu3MoB. PoJib BpoKAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX
3a00J1eBaHUH.

PaznipaxxuMocTs U peryisauus y OpraHu3mMoB.
PaznipaxxuMocTh y OJTHOKIIETOUHBIX
opranu3moB. Takcucsl. Paznpaxumocts U
perynsiuus y pactenuii. PoctoBbie BelecTBa u
uXx 3HaueHue. HepBHas cucrema u
pedekTopHas perymisaius y >)KUBOTHBIX.
Hepsnas cucrema u €€ otaensl.
OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHUS
HEPBHOUM CUCTEMBI Y )KMBOTHBIX. OT/AEIbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX.
Pedrnekc u pednexropnas gyra. besycnoBHbie
Y YCIIOBHBIE PE(IICKCHI.

https://m.edso0.ru/7f41c292
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I'ymopanbHas peryssiius u 3HA0KpUHHAS
CHUCTEMAa KUBOTHBIX U 4esioBeKa. JKenessl
SHIOKPUHHOM CUCTEMBI U UX TOPMOHBI.
JelictBue ropMoHOB. B3auMOCBs3b HEPBHOM
Y SHJIOKPUHHOM cucteM. [ unoranamo-
runoduzapHas cuctema.

@DopMbI pa3MHOXKEHHS OPIraHU3MOB: Oecronoe
(BKJIrOYAsi BETETaTUBHOE) U 10JI0BOE. Buabl
0ecI10J10ro pa3sMHOXKEHUS: IOYKOBaHUE,
CHopyJsinus, pparMeHTanus, KIOHUPOBAHHUE.

https://m.edsoo.ru/7f41c292
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ITomoBoe pazmHoxenue. [1o10BbIE KIIETKH,
WJIM TaMETBHI.

Meiios. Ctaguu Metios3a. IloBenenne
XpoMOCOM B Meiio3e. Kpoccunrosep.
buonoruueckuii cMpICa Mei03a U TIOJIOBOTO
npouecca. Meio3 1 ero MecTo B )KU3HEHHOM
IIUKJIE OPTaHU3MOB.

[TpenzapoaplmieBoe pa3BuTHe. I 'ameToreHes y
*UBOTHBIX. [TonoBbIe xene3pl. OOpa3zoBaHue
" pa3BUTHE ITOJOBBIX KJIECTOK. CHCpMaTOFCHC?:
u ooreHe3. CTpoeHue MOJOBBIX KIETOK.
Omog0TBOpEeHHE U IMOPHUOHATILHOE Pa3BUTHE
AKHUBOTHBIX. CITIOCOOBI OIUIOIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.
JlaGopatopHas pabota «3yueHue ctpoeHus
ITOJIOBBIX KJIETOK Ha I'OTOBBIX
MHUKpOIpenapaTax»

WnauBuyanbHOE pa3BUTHE OPraHU3MOB
(oHTOTEHE3). DMOPHOIOTHS — HAyKa O
pa3BUTHU OpraHu3MoB. MopdoreHnes — ofaHa
U3 [JIaBHBIX MPOOJIEM SMOPUOJIOTHUH.
Konnenuus MopporeHoB u Mmojienu
Moporenesa.
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Craguu >MOproreHe3a )KUBOTHBIX (Ha
npumepe JArymkn). J{poodnaenue. Tums
npobiieHus. JlerepMHHHPOBAHHOE U
HEeJIEPMUHUPOBAHHOE JIpodieHue. biactyna,
TUMBI 01actysr. OcCoOeHHOCTH APOOICHUS
MJICKOITMTAIOIINX. 3apO/IbIIIEBBIC JINCTKU
(racTpyJssiust). 3aKiagKa OpraHOB U TKaHE!
U3 3apOJIBIIIEBHIX JINCTKOB. B3anMHoe
BJIMSTHHAE YacTel Pa3BUBAIOILETIOCS 3apO/IbIa
(oMOpHOHaNbHAS UHIYKIHS). 3aKiIaKa MaHa
CTPOCHUS )KHBOTHOTO KaK Pe3yJbTaT
UEPAPXUYCCKUX B3aMMOJICHCTBHIA TCHOB.
BiusiHre Ha SMOpHOHAIBHOE Pa3BUTHE
pa3InYHbBIX (PAKTOPOB OKPYIKAIOIICH CPEIbl.

Poct u pazBuTue JKUBOTHBIX.
[TocTamOpuonanbHblil epuoa. [psimoe u
Henpsmoe pazsutue. Pa3surtue ¢
MeTaMop(o30M y OECIIO3BOHOUYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bronorudeckoe
3HaYeHHE TPSMOTO U HETIPSIMOTO Pa3BUTHS,
UX pacIpocTpaHeHue B npupoe. Tumsl pocra
KUBOTHBIX. DaKTOPHI PETyISALNN POCTa
KUBOTHBIX U yenoBeka. Ctanuu
OCTAMOPHOHATIFHOTO Pa3BUTHUS Y )KUBOTHBIX
U yesoBeka. [leprosbl OHTOreHesa yeaoBeKa.
Crapenue 1 cMepTh Kak OMOJIOrHYecKre
nporeccel.JlaboparopHas paboTta
«BrIsBICHIE TIPU3HAKOB CXOJCTBA
3apoJIbIIel TO3BOHOUHBIX JKUBOTHBIX»

PasMHOXeHUE U pa3BUTHE PACTCHUM.
["amerodut u ciopodput. Meiio3 B
KU3HEHHOM LIMKJIe pacTeHuil. OOpazoBaHue
CIIOp B Ipo1ecce Meiosa. ['amerorenes y
pacteHnii. OTuIOA0TBOPEHUE U PA3BUTHE

0.5
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pacTUTENBHBIX OpraHu3MoB. /[BoliHOE
OIUIOJOTBOPEHHUE Y IIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.
MexaHu3Mbl perysiquu OHTOIeHE3a y
pactenuii u KUBOTHBIX. JlabopaTtopHas
pabota «CTpoeHue OpraHOB Pa3MHOKEHUS
BBICIIMX PACTCHUN»

73

Hcropust ctaHOBIICHHS U pa3BUTHUS TEHETUKU
kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponp 0Te4eCTBEHHBIX YUEHBIX B
pasButuu renetuku. Pa6otsl H.K. Kombiiosa,
H.U. BaBunosa, A.H. benosepckoro, I'.JI.
Kapneuenko, I0.A. ®ununuenko, H.B.
Tumodeesa-PecoBckoro.

https://m.edsoo0.ru/7f41c292

74

OCHOBHBIE T€HETUYECKHUE TOHATHS U
CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
AJUICJIBHBIC T'CHBI, AJIbTCPHATHBHBIC IIPU3HAKH,
JIOMMHAHTHBIN U PELIECCUBHBIN NMPU3HAK,
TOMO3HUTOTa TETEPO3UTOTA, YHCTAS JIMHHS,
rubpuabl, renotur, penorun. OCHOBHbBIE
METOAbI TCHCTUKU: FI/I6pI/I}10J'IOFI/I'-I€CKI/II\/JI,
[IUTOJIOTUYECKHI, MOJIEKYJISIPHO-
reHetudeckuid. JlabopaTopnas pabora
«JIpo3ouna xak 00bEKT TeHETUYECKUX
HUCCIIEJOBaHUN»

0.5

https://m.edso0.ru/7f41c292

75

76

Mounorubdpuanoe ckpeuuBanue. [lepBbiit
3aKOH MeHJiens — 3aKOH eJMHO00pa3Hsl
rudpua0B nepBoro nokoneHus. [Ipasumno
JoMUHUpOBaHus. Bropoii 3akoH Menaens —
3aKOH paclleIUIeHUs TPU3HAKOB.
[IpakTuueckas padora "M3yyenue
Pe3yNbTaTOB MOHOTHUOPHUIHOTO CKPELIUBAHUS
y Ipo30¢uisr"

[{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO

0.5

https://m.edso0.ru/7f41c292

https://m.edso0.ru/7f41c292
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CKpCIIMBaHM. I'umoTe3a 4YMCTOTHI TaMeET.

77

78

79

AHaIu3upyIoLIee CKPELUIUBAaHUE.
[IpoMeKyTOUHBIN XapakTep

HacsieoBaHus. Paciienuienne npusHakoB Ipu
HEMOJHOM JTOMHUHHUPOBAHHH.

JurnbpumHoe ckpemmuBanue. TpeTuii 3aKkoH
MeHiens — 3aKOH HE3aBUCUMOTO
HacJieJoBaHusl pu3HaKoB. [IpakTuueckas
pabora «M3yueHue pe3ysbTaToB
JUTHOPHUIHOTO CKPEIIUBAHUS Y JPO30(DUITBI)

[{uTonornyeckue OCHOBBI JUTUOPUTHOTO
CKpEILMBAaHUS

0.5

https://m.edso0.ru/7f41c292

https://m.edso0.ru/7f41c292

https://m.edsoo.ru/7f41¢c292

80

81

CueruieHHOe HACJIeI0BaHHE MPU3HAKOB.
Pa6oter T. Moprana. CuerieHHOe
HACJICIOBAHUE T€HOB, HAPYIIEHUE CLIETUICHUS
MEK]ly TeHAMH.

XpOoMOCOMHasi TEOPHsI HACIESICTBEHHOCTH.

https://m.edsoo.ru/7f41¢c292

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

82

I'eneTnka nona. XpoMOCOMHBIA MEXaHU3M
oInpezeseHus noja. AyTocoOMBI U TI0JIOBBIE
XpomMocoMmbl. ['oMorameTHbIN U
reTeporaMeTHsIN noi. I'enernyeckas
CTPYKTYpa IOJIOBBIX XPOMOCOM.
HacnenoBanue npu3sHakoB, CLEIJIEHHBIX €
IIOJIOM.

https://m.edso0.ru/7f41c292

83

I'enoTHn Kak 1ea0CTHAS CUCTEMA.
IIneroTponus — MHOKECTBEHHOE JEHCTBUE
reda. MHOXeCTBEHHBIIN aJlJIeIIN3M.
BsauMonelicTBue HealJIeIbHBIX TE€HOB.
KommiemeHntapHocTs. Onucras. [lonumepust.

https://m.edso0.ru/7f41c292

84

I'eHeTHYECKUI KOHTPOJIb PA3BUTHSI PACTEHUH,
JKUBOTHBIX U YEJIOBEKA, a TAKKE
(bU3HONOrMYeCKUX MPOLIECCOB, MOBEACHUS U
KOTHUTHBHBIX (QyHKIMA. [ eHeTn4yeckue

https://m.edso0.ru/7f41c292
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85

MeXaHU3Mbl CAMOMOTEHE3a, MEXaHU3MbI
B3aUMOJICHCTBUS «XO35IMH — Mapa3uT»
U«XO0351H — MUKpOOHOM». I 'eHeTnueckue
aCIEeKThl KOHTPOJIL U U3MEHEHUS
HACJIEICTBEHHON HH(DOPMAINH B TOKOJICHUAX
KJIETOK ¥ OPraHU3MOB.

B3auMoeiicTBre TEHOTHIIA ¥ CPEJIBI TIPU
dbopmupoBanuu penorumna. Mi3MeHIMBOCTH
npu3HakoB. KauecTBeHHbIC
KOJIMYECTBEHHBIC TPU3HAKU. BUbI
W3MEHYMBOCTHU: HCHACIICICTBCHHAS U
HACJIC/ICTBEHHAS.

https://m.edso0.ru/7f41c292

86

MonudukarmonHas U3MEHIHBOCTh. Poitb
cpenbl B GOpMUPOBAHUHN MOIU(PUKAIIMOHHOM
n3MeH4YnBOCTH. Hopma peakuunu npuzHaka

https://m.edso0.ru/7f41c292

87

BapuauuoHHbIi psia U BapHallMOHHAsL KpUBast
(B. Horanncen). CoiictBa
MOU(UKAITIOHHONH H3MEHUYMBOCTH.
JlaGopartopHas pabota «MccnenoBanue
3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON
n3MeHYUBOCTH. [IocTpoeHne BapralimOHHOIO
psAlla ¥ BapuallMOHHOW KpUBOW»

0.5

https://m.edso0.ru/7f41c292

88

['eHoTHIIMUECcKas M3MEHYUBOCTL. CBOMCTBA
TCHOTHIINYCCKON M3MEHUYNBOCTH. BHanI
T€HOTUIINYECKON N3MEHYHUBOCTH:
KOMOWHATHUBHAS,

myTtannoHHas. KomOuHaTuBHas
M3MEHYHUBOCTh. Mel03 U MOJIOBOM MPOoLecc —
OCHOBAa KOMOMHATHBHON U3MEHUUBOCTH. Pob
KOMOWHATUBHOM M3MEHUYNBOCTH B CO3JaHUU
TEHETHUYECKOTO pa3HooOpa3us B mpeenax
OJIHOTO BHJA.

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

89

MyTanmoHHass U3MEHYMBOCTh. Buibl

0.5

https://m.edso0.ru/7f41c292
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90

MyTalUi: TeHHbIE, XPOMOCOMHbIE, TCHOMHBIE.
CrioHTaHHbIE M UHYLIUPOBAHHBIEC MYTaIUU.
SnepHble U MUTOIIA3MATUYECKHUE MYTAIUU.
ComaTnueckue 1 MoJIOBble MyTallUU.
[IprurHBI BO3HUKHOBEHUS MyTaLIHi.
MyTareHsl ¥ UX BIUSHHE HA OPIraHU3MBI.
[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢ bl (Ha TOTOBBIX MUKpPOITPENapaTax)»

3aKOHOMEPHOCTH MYyTallMOHHOTO IpoIiecca.
3aKOH rOMOJIOTMYECKUX PSAJIOB B
HacjeacTBeHHoM n3MenunBocty (H.U.
BaswiioB). BaesinepHast ©3MEHUMBOCTh U
HaCJIEACTBEHHOCTb. DIUT€HETUKA U
ANUTC€HOMMKA, POJIb AIUT€HETHYECKUX
(bakTOpOB B HacIe10BaHUU U U3MEHYMBOCTH
(EeHOTUIINYECKUX NTPU3HAKOB Y OPraHU3MOB.

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

91

92

I'enernka venoseka. [IpakTuueckas pabora
«CocTtaBneHue 1 aHalIu3 POJAOCIOBHOI

Meroabl U3yueHus FT€eHETUKH YEeI0BeKa:
TreHeaJI0TnYeCKUi, OJIM3HEI[OBBIM,
LHATOT€HETHYECKUH, TOMYJISIIUOHHO-
CTATUCTUYECKUN, MOJICKYJISIPHO-
reHetudyeckuid. COBpeMEeHHOE onpeIeIeHUue
TE€HOTHIA: TIOITHOT€HOMHOE CEKBEHUPOBAHHE,
T€HOTUIIMPOBAHKE, B TOM YHCIIE C TOMOILIBIO
[11{P-ananu3a.

0.5

https://m.edsoo0.ru/7f41c292

https://m.edso0.ru/7f41c292

93

bone3nu ¢ HacneaCcTBEHHOM
MPEaPaCONOKEHHOCThIO. 3HAYCHHE
MEJIUIIMHCKON T€HETUKU B IPENOTBPALIEHUH U
JIEYEHUU T€HETHYECKUX 3a001eBaHUI
yenoBeka. MeanKko- TeHeTHUYECKOe
KOHCYIbTHpOBaHKE. CTBOJIOBBIE KIIETKH.
[ToHsATHE «TE€HETHYECKOTO Ipy3a». DTUUECKUE
aCIEKThI MCCIIeNOBaHMI B 00J1acTH

https://m.edso0.ru/7f41c292
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PEAAKTUPOBAHUA TCHOMA U CTBOJIOBBIX
kieTok. ['eHeTnueckue hakTopbl
MHOBBIIICHHON YYBCTBUTCIIBHOCTHU YCJIOBCKA K
buznYeCKOMY U XUMUYECKOMY 3arps3HEHHIO
OKpyXkaroleit cpenbl. ['enernueckas
MPEIPACIIONOKEHHOCTh YeJIOBEeKa K
IIaTOJIOIvUsM.

94

95

96

JomecTukanus v ceeKIus. 3apoKIeHue
ceJIeKIIMM U noMectukannu. Yuenue H.U.
Bagunoga o LlenTpax npoucxoxxaeHus u
MHOT000pa3us KyJIbTypHBIX pacTeHHil. Pomib
CEJICKLIUU B CO3/IaHUH COPTOB PACTEHUM U
opoJ1 )KMBOTHBIX. COpT, TOpOAa, MITAMM.
3aKOH rOMOJIOTMYECKUX PSAJIOB B
HaciaeaCcTBEeHHOU n3MeHunsoctu H.U.
Baswuiiona, ero 3Hauenue s CEICKIIMOHHON
pabotsi.JlabopaTopHas padora «3yuenue
COPTOB KYJBTYPHBIX PACTEHUM U TTOPO/T
JIOMAIITHUX JKUBOTHBIX

MeToap! ceneKIIMOHHON paboTHl.
HckyccTBeHHBINH 0TOOP: MacCOBBIN U
WHAUBUAYATbHBIN. DTambl KOMOMHAIMOHHON
cenekiuu. McnpiTanne mMpon3BOAUTENEH 1O
NOTOMCTBY. OTOOp MO T€HOTHUITY C TTOMOIIIBIO
OIIEHKH (PEHOTHUIIa TOTOMCTBA M OTOOP 1O
reHOTHUNY ¢ nomolbio ananuza JIHK.
JlaGopaTtopHast pabora «M3yuenne MeTo10B
CEJIEKIIMU PACTCHUIN»

JlocTrKeHHs CeneKIuu pacCTEHU U
JKUBOTHBIX.VICKYyCCTBEHHBI MyTareHe3 Kak
METO/] CENIEKIIMOHHON PabOTHI.
PaanannoHHbI 1 XUMHUYECKU MyTareHe3 Kak
HUCTOYHUK MyTallU{ y KyJIbTYPHBIX (GOpM
opranu3moB [IpakTruueckas pabora

0.5

0.5

https://m.edsoo0.ru/7f41c292
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«lIpuBuBKa pacTeHUID»

97

CoxpaHeHue 1 U3y4eHHE TeHETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTCHUM U UX TUKUX
poanYEe ISl CO3/IaHUSI HOBBIX COPTOB U
TUOPUIOB CEIbCKOXO3IUCTBEHHBIX KYIBTYP.
N3yuenue, coxpaHeHue U yrpaBieHHUE
FeHEeTUYECKUMU pecypcaMu
CEIBCKOXO035MCTBEHHBIX U MPOMBICIIOBBIX
YKUBOTHBIX B LIEJISIX YIIyUIICHUS
CYLLECTBYIOIIUX U CO3/JaHUS HOBBIX I1OPOJ,
JUHUHI U KPOCCOB, B TOM YHCIIE C
MIPUMEHEHHUEM COBPEMEHHBIX METOI0B
HAYYHBIX UCCIICOBAHUMN, IEPEOBBIX UIEH U
MEePCIEKTUBHBIX TEXHOJIOTHM.

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

98

99

brorexHoyI0rus Kak HayKa ¥ OTpacilb
npoun3BocTBa. OOBEKTHI, HCIIOJIb3YEMbIC B
OMOTEXHOJIOIHH, — KIIETOUYHbIE U TKAHEBbIE
KYJIbTYPbl, MUKPOOPIaHU3MBI, UX
XapakTepUCTHKA. TpaauOHHas
OMOTEXHOJIOTHS: XJIeOoNeueHHe, MOTyYeHue
KHMCJIOMOJIOYHBIX ITPOJTyKTOB, BUHOJEIIHE.
Muxkpobuonornyeckuii cuate3. OObEKThI
MUKpPOOHOJIOTUYECKUX TEXHOJIOTHI.
[Tpou3sBocTBO G€NKa, AMUHOKHCIIOT U
ButaMuHoB.IIpakTnueckas pabora «3yuenue
00BEKTOB OMOTEXHOIOT U

OcHOBHBIE HaNpaBIEHUS CHHTETUYECKOU
ouonornn. Knerounas unxeHepusi. MeTo s
KYJIbTYpPBI KJIETOK U TKaHEH pacTeHUH U
#*uBOTHBIX. KpnobOanku. ComaTnueckas
ruOpHUIN3aIHst U COMAaTHYECKHMA
smOpuorenes. Mcnonp30BaHue ramnjiou1oB B
cenekuuu pacteHui. [lomyuenue
MOHOKJIOHAJIBHBIX aHTHUTEN. VMcnonb3oBanue

0.5

https://m.edsoo.ru/7f41c292
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MOHOKJIOHAJIBHBIX W IMOJIMKJIOHAJIbHBIX
AHTUTECII B MCOUIIUHE. HCKYCCTBCHHOG
OIJIOAOTBOPCHHUC.

100

XpOMOCOMHAsI U T€HHAsI UHXKEHEPHSL.
NckyccTBeHHBIN CUHTE3 T'€Ha U
KOHCTpyHUpoBaHue pekoMOnHaHTHBIX [IHK.
Co3aH1e TPaHCTE€HHBIX OPraHU3MOB.
JlocTHKEeHMS U IEPCIIEKTUBBI XPOMOCOMHOM U
T€HHOW MH)XKEHEPUHU. DKOJIOTUUYECKUE U
STHUYECKHE TTPOOJIEMbI T€HHOW WHKCHEPHUH.

https://m.edso0.ru/7f41c292

101

102

Menunmackue OMOTEXHOJIOTHH.
[ToctrenomHuas nudposas meaunuHa. [11[P-
JMarHoctuka. MeTaOoJIOMHBIN aHAIU3,
TeHOLIEHTPUUECKUN aHAJIU3 MPOTeoMa
YeJIOBEKa TSI OIICHKU COCTOSIHUS €T0
310poBbi. Mcronp30BaHue CTBOJIOBBIX
kieTok. TapreTHas Tepanus paka. 3D-
OMOMH)KEHEpHUS IS pa3paboTKH
(dyHTaMEHTAIBHBIX OCHOB MEIUITMHCKUX
TEXHOJIOT Ui, CO3JaHMsI KOMITJIEKCHBIX TKaHEH
COUYCTAaHHEM TEXHOJIOTHUH TPEXMEPHOTO
OuonpuHTHHTa U cKapOIAUHTA IS
pelIeHUs 3a/1a4 MePCOHATU3NPOBAHHON
MEIUIIMHBI.

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HAHUM

https://m.edsoo0.ru/7f41c292

https://m.edsoo.ru/7f41¢c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

135
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcbl

OposmononHas Teopus Y. JlapBuna.
IT .

1 PEOCLUII BOSHIKHOBCIHA NaPBHHHIMA 1 0 0 https://m.edsoo.ru/7f41cc74
Kuznpb 1 Hay4yHas neaTe’abHoCTh Y.
JapBuHa.

2 JABHDKYIUME CHIIBI SBOIIONHH BHIIOB 110 H. 1 0 0 https://m.edsoo.ru/7f41cc74
JlapBuHY. — '
Bops6 i

3 Oppba 33 CymeTBOBaHHe’ CCTCCTBCHHBIM 1 1 0 0 https://m.edsoo.ru/7f41cc74
HCKYCCTBEHHBIN 0TOOD
DopMUPOBAHUE CUHTETUYECKON TEOPUH
sBomonny. HelTpanbHas TeOpus HBONIOLUN.
CoBpeMeHHast SBOIOIIMOHHAS OHOIOTHSL.

4 p IBOITIOMHOY ouono 1 0 0 https://m.edsoo.ru/7f41cc74
3HaueHue 3BOJIOLMOHHON TEOPHH B
(hOopMHUPOBaHUH €CTECTBEHHO-HAYYHOM
KapTHUHBI MUpA.
DTarbl YBOJIOIAO :

5 TAlIBl IBOTOIMORHOTO Tpoliecca 1 0 0 https://m.edsoo.ru/7f41cc74
MHUKPO3BOIIOLHUS U MAKPOIBOITIOLIUS
[Momynsius — >neMeHTapHas €IMHULIA

6 9BOMIOLKH. COBPEMEHHBIC MCTO/IbI OLCHKH 1 0 0 https://m.edsoo.ru/7f41cc74
TeHETUYECKOTO pa3HOO0pa3usi U CTPYKTYPHI
MOMYJISILIHA.
3aK0H TeHETHYECKOTO paBHOBeCHS JIK.
X B. Baii .

7 apa, aifrbepra. Jlabopatopuaz 1 0 0.5 https://m.edsoo.ru/7f41cc74
pabota «BpIsiBIeHHE U3MEHYUBOCTH Y
0co0eii 0THOTO BUIA»

8 DIEMCHTApHBIC (GaKTOpEI 1 0 0 https://m.edsoo.ru/7f41cc74

3BOTIOINNA. MyTallMOHHBIN MPOIIECC.
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KomOunaTtuBHas u3MeHUUBOCTS. [[petic
T'€HOB — ClTy4JaiiHble HEHAIPaBJICHHbIE
M3MEHEHHS YacTOT aJljiesieii B MOMYJISLHUsIX.

10

D¢ ekt ocnoBarens. IphexT OyTHUIOUHOTO
TOPJIBIIIIKA.

Murpauuu. M3o0aumuu nomyJsasiuii:
reorpaduueckas, OnoIornIecKas

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

11

12

13

14

EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN
¢bakTop 3Bosmonnu. PopMbl €CTECTBEHHOTO
oTOopa: ABWKYIIUH, CTaOMITH3HPYIOIIHA,
pa3phIBAIOINN (IU3PYITHBHBIN ).

[TonoBoii oT60p. Bo3HuKHOBEHUE 1
SBOJIFOLMS COLMATIBHOTO MIOBEICHUS
YKUBOTHBIX.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpOdBOITOIHH. JlaboparopHas
pabora «M3y4yenne apoMop}ho30B u
UIM0AJIANI TN Y PACTEHUH M KMUBOTHBIX)»

[Tpumeps! npucnocodIeHN Y OpraHu3MOB:
MopdosIorHuecKue, PU3NOIOTHIECKUE,
OMOXMMHYECKHE, TOBEIEHYECKUE.
Jlaboparopnast pabora «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCUTEIbHAS
11e7IECO00Pa3HOCTHY

0.5

0.5

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74
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15

Bupn, ero kpurepuu u CTpykTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
0 MOP(OJOTUUECKOMY KPUTEPHIO»

0.5

https://m.edsoo.ru/7f41cc74

16

Crpykrypa Buga

https://m.edsoo.ru/7f41cc74

17

Bunoob6pa3oBanue kak pe3yiabrart
MHUKPOAIBOJIOIMH. 30511151 — KiTtoueBon
¢dakrop Busoo6pazoBanus. [yt u cnoco6sl
BU7000pa3oBanus. InTensHOCTh
HBOJIIOIMOHHBIX MTPOIECCOB.

https://m.edsoo.ru/7f41cc74
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18

CBs13b MUKPO3BOJIIOIWU U SITUICMHUOJIOTH.
MexaHu3MbI POPMHUPOBAHUS
OMOJIOTHYECKOTO pa3HO0Opa3usl.

https://m.edsoo.ru/7f41cc74

19

20

Makpossontouus. [Taneonronornueckue
METO/Ibl U3yUYEHUS IBOJIIOLIUU

buoreorpaduyeckue METOabl U3YUECHUS
9BOJIIOLIMU

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

21

OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
MOP(OIOTHYECKHE METO Bl U3yUCHUS
IBOJTIOLINU

https://m.edsoo.ru/7f41cc74

22

MonekyIapHO-T€HETUUECKHUE,
OMOXMMHYECKHUE U MATEMAaTUYECKUE METObI
M3YUYEHHUS SBOJIOIUU

https://m.edsoo.ru/7f41cc74

23

24

OO111e 3aKOHOMEPHOCTH HBOJIOLHH.
[punnun cmens! pynkuuid. Heobparumoctsb
9BOJIIOLIMH.

AnantuBHas paguanus. HepaBHOMEpHOCTH
TEMIIOB DBOJIIOIUHU

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

25

26

HayuHble runoressl NpOUCX0KICHUS )KU3HU
Ha 3emiie. AGHOTeHe3 U MaHCIepMUusl.

JloHay4HBIE IPEACTABICHUS O 3aPOKICHUU
XKU3HU. ['MnoTe3a noCTOSHHOTO
CaMO3apOK/ICHU )KU3HU U €€ OIIPOBEPIKEHUE
oneitaMd ®. Penu, JI. Cnamnannanu, JI.
ITacrepa. IIpoucxoxaeHue KU3HU U
acTpOOHOJIOTHSI.

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

27

OcHOBHBIE 3TaIlbl HEOPraHNYECKON
sBomtonun. [lnanerapHas (reosoruueckas)
ABOJIIOLIMSL. XUMUYECKas 3BOJIOIHS.
AOGHOTeHHBII CHHTE3 OPraHNYEeCKUX BEIECTB
13 HEOpraHUYECKHUX.

https://m.edsoo.ru/7f41cc74

28

I'unotesnl 3aPOKACHUA )KU3HH. O6p330BaHI/IC

https://m.edsoo.ru/7f41cc74
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II0JINMEpOB 13 MoHOMepoB. KoanepBarnas
runiore3a A.M. Onapuna, runoresa
nepBuyHOro Oynsona J[x. Xonzeiina,
reHernyeckas runores3a I'. Mémnepa.
Pu6o3umsr (T. Yek) u runoteza «mupa PHK»
VY. I'un6epra. opmupoBanre MeMOpaH 1
BO3HUKHOBEHHE NMPOTOKJIETKU

29

30

31

32

33

HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.
JlabGopaTtopHas paborta «3ydueHue u
OIMCaHME UCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHHU3MOB»

HauanpHble Tarsl OpraHnyecKoit
sBostonun. [losBIeHHE U 9BOITIOLINS TIEPBBIX
KJICTOK. DBOJIIOLIUS META00IHU3MA.
Bo3aukaoBeHnEe MEPBBIX OKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OUOIIIIEHKH KaK
aHaJIOT MEPBBIX Ha 3eMile COOOIIECTB.
CrpomaronuTsl. [IpokapuoThl U 3yKapUOTBHI.

OBONIOIMSA DYKapHUOT. DBOJIIOIIMOHHOE
MIPOUCXOXAeHNUE BUPYCOB. [IponcxoxaeHue
MHOTOKJIETOYHBIX OPTaHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIbI 9BOJJIIOLUU PACTUTCIIBHOTO
mupa. [Ipaktrueckas padota «/3yuenue
0COOEHHOCTEH CTPOEHUS PACTEHUH pPa3HBIX
OT/IEJIOB»

OcCHOBHBIE 3TaIlbl BOIIOIUY )KUBOTHOTO
Mupa. OcHOBHBIE apOMOP(HO3bI JKUBOTHBIX

0.5

0.5

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

34

DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
pabota «/3ydeHne ocoOEHHOCTEH CTPOCHHUS
MTO3BOHOYHBIX KHUBOTHBIX)

0.5

https://m.edsoo.ru/7f41cc74

35

PazButue xu3HM Ha 3eMIie Mo Ipam 1

https://m.edsoo.ru/7f41cc74
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nepuojam

36

37

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC
KPU3UCHI ITPOIIJIOTO

CoBpeMEHHBIN KOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

38

39

40

COBpCMeHHaH CUCTCMA OPraHUYCCKOTO
IIpoIIoro

OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIBI
oprau3MoB. [IpuHIHITEI KTaccuUKaAIH
OpPraHMU3MOB.

AHTpONOJIOTHSI — HayKa O YEJIOBEKE.

Paznensl 1 3a1aun aHTpOMONIOruu. MeTo bl
AHTPOIIOJIOTHH.

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

41

42

Pa3BuTue npeacraBieHui 0 TPOUCXOKICHUN
yesnoBeka. CTaHOBJICHUE MIPEJCTABICHUN O
MPOUCXO0KJICHUU YeIOBEKa. Penurno3unie
B0o33peHusi. COBpeMEHHbIE HayYHbIE TEOPUH.

MecTo yenoBeka B CUCTEME OpPTraHUYECKOTO
mupa. JlaboparopHas padora «M3yuenune
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YellOBeKa,
CBA3AaHHBIX C IMPAMOXOXKICHUCM)

0.5

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

43

44

JIBMOKyIIIME CHIIBI aHTPOIIOTEHE3A!
OHMOJIOTHYECKHe, COIIMATIbHBIE.

CooTHOIIEHE OUOJIOTHYECKUX U
COIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

45
46

47

OcHoBHbBIC CTaluu aHTPOIIOT'CHEC3a
Ilaneorenetruka u majeoreHOMUKA

DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA.
EctecTtBeHHbII 0OTOOP B MOMYJISALUAX
YesoBeka. MyTallMOHHBIH MpoLecc u
nouMopdu3m. [TomynsaimoHHbIe BOTHBI,
npeti reHoB, Murparus u «3pQhext

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74
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48

49

OCHOBATEJISD) B MOITYJISALUSAX COBPEMEHHOTO
YJeJIoBeKa.

UYenoseueckue packl. [IpakTudeckas padbora
«/3yueHne 3KOIOrHYECKUX afganTalmil
YeJIOBEKAY

MexauciuIInHapHbIC METOIbI
AQHTPOIIOJIOTUHU

0.5

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

50

3apokIeHUE U Pa3BUTHE IKOJIOTUHU B TPYAaX
A. I'ym6onbara, K.®. Pynbe, H.A.
CesepiioBa, J. I'ekkens, A. Tencnu, B.H.
CyxkauéBa. Pa3nensl 1 3a1a4u S5KOJIOTHH.
CBsI3b DKOJIOTHH C IPYTUMH HAYKAMHU.

https://m.edsoo.ru/7f41cc74

51

Metonst skonorun. JlabopaTtopHas pabora
«M3y4yeHne MeToI0B KOJIOTUICCKUX
HCCIICIOBAHUI»

0.5

https://m.edsoo.ru/7f41cc74

52

3HaueHHEe KOJIOTHYSCKUX 3HAHUN JJIA
YCJIO0BCKa

https://m.edsoo.ru/7f41cc74

53

54

Dkosorudeckue (pakTopsl ¥ 3aKOHOMEPHOCTH
HUX JIECUCTBUSL.

Abuotnueckue akropsl. CBeT Kak
sKosornueckuit ¢pakrop. JlaboparopHas
pabota «BblIsiBiIeHNE PUCTIOCOOICHUI
OpPTaHU3MOB K BITUSTHHIO CBETa)

0.5

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

55

56

AbGuoTtndeckue daktopsl. Temneparypa kak
sKosioruueckuit gaxrop. JlaboparopHas
pabota «BblsiBneHne npucnocodaeHui
OpPraHMU3MOB K BIMSIHUIO TEMIIEPATY P

Abunornueckue GpakTopsl. BnaxxHocTh Kak
sKosnoruueckuit pakrop. JlaboparopHas
pabota «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHUH U3 pa3HBIX MECT OOUTAHUS»

0.5

0.5

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

57

CpCI[LI oOuTaHMs OpraHU3MOB. Du3uko-

https://m.edsoo.ru/7f41cc74
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XUMHYECKHE OCOOCHHOCTH Cpejl OOMTaHHUS
opranu3moB. [IpucnocobnaeHus: opranu3mMoB
K JKU3HU B pa3HbIX cpeax.

58

59

buonornueckue putMmbl. BHemHue u
BHYTpeHHUE pUTMBI. CyTOUHBIE U TOAUYHBIC
putMsl. [Iprcnoco0aeHHOCTh OPraHU3MOB K
CC30HHBIM U3MEHEHUSM YCIOBUM KU3HHU.

JKu3HeHHble HOPMBI OPraHU3MOB.
OcobeHHocTu cTpoeHus 1 00pasa KHU3HH.

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

60

61

62

buotnueckue dhakropsl. Buabl Onorndaecknx
B3aUMOJICHCTBUI: KOHKYpPEHLIUS,
XHUITHAYECTBO, CHMOHO3 U €T0 ()OPMBI.
[Tapa3uTu3sMm, Koomepaius, MyTyaausM,
KOMMEHCaJIN3M (KBapTUPAHTCTBO,
HaxyeOHnuecTBo). Herpoduueckue
B3aUMOJEICTBUS (TonMuecKkue, (oprudeckue,
(habpuueckue).

3HaueHne OMOTHYECKUX B3aUMOJICHCTBUN
JUTSl CYLLIECTBOBAHMSI OPTAaHU3MOB B Cpezie
obutanwus. [IpuHIIUIT KOHKYPEHTHOTO
HUCKITFOUCHMUS.

OKOJIOTHYECKHUE XapaKTEPUCTUKU
nonyssuu. [lomymsaus kak 6uogoruyeckast
cucrema. Posib HEOTHOPOAHOCTH CpEABI,
¢buzmveckux 6apbrepoB U 0COOCHHOCTEM
O61osIoruy BUJIOB B (hOPMUPOBAHUH
IIPOCTPAHCTBEHHOU CTPYKTYPbI HOITYJISLUN.

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

63

OcHOBHBbIE MOKA3aTeNN NOMYJISIIUN:
YHCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U
M0JIOBAsi CTPYKTypa

https://m.edsoo.ru/7f41cc74

64

OcCHOBHBIE TTOKA3aTEIIN IIOMyJIIOHU N :
POXIAACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUA

https://m.edsoo.ru/7f41cc74
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65
66

67

DKoJ0ru4ecKasi CTpyKTypa MonyJIsiuy.
OneHka 4YuCIeHHOCTH MOy JIALUN.

JluHamuKa MOMYJIALUU U €€ Peryisius

KpuBsle pocTa YNCIAEHHOCTH MOIYJISLUH.
Kpussle BeikuBanus. Perymsnus
YHCIIEHHOCTHU MOIMYJISIHIA: poJib (haKTOPOB,
3aBUCSILUX U HE 3aBUCALUX OT IJIOTHOCTH.
DKOJIOTHYECKHUe CTpaTterud BUoB (1- u K-
CTpaTerum).

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

68

DKosoruyeckas Huia Bujga.MecTrooOuTaHue.
MHoromMepHasi MOJI€JIb 3KOJIOTUYECKON HUIITN
JIx.M. XarunHncona. Pazmepsl
JKoJiorndyeckor HumM. IloTeHMansHasa u
peanm3oBaHHas HuMH. JIabopaTopHas
pabora «IIpucnocoOneHus: ceMsH pacTeHUI
K paccesICHUIO»

0.5

https://m.edsoo.ru/7f41cc74

69

70

71

72

73

Bun xak cucrema nomyssinuil. Apeasl
BUJI0B. BUZIbI ¥ UX )KU3HEHHBIE CTPATETUM.
OKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHHS 1 MUTPAILIUI
JKHUBOTHBIX. EI/IOJ’IOFH‘IGCKI/IG HNHBA31U
9yKEPOTHBIX BHJIOB.

Co00111eCTBO OPraHU3MOB — OHOIICHO3 U €T0
cTpykTypa. CBsi3u MEXy OpraHM3MaMHU B
OHoIeHO3E.

DKocucTemMa Kak OTKpPbITasi CUCTEMa.
OyHKIMOHATBHBIE OJIOKH OPTaHU3MOB B
9KOCUCTEME: MPOYIIEHTHI, KOHCYMEHTHI,
penyteHTsl. Tpodudeckne ypoBHHU.
Tpodudeckue nenu u cetu. AOGHOTHYECKHE
0110KHM dKOocucTeM. 110UBEI 1 W B
9KOCUCTEMAX.

KpyroBopoT BeliecTB 1 NOTOK SHEPTUH B

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74
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OKOCHUCTEME

74

75

OCHOBHBIE TTOKa3aTEIN S3KOCUCTEMBI.
buomacca u npoaykiusi.

DKOJIOTUYECKUE TUPAMUJIBI YUCEII,
OMOMacChl U SHEPTHUH.

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

76

77

N3meHeHus coo0IIecTB — CYKIIECCHH.
[TepBuUHbBIC U BTOPUYHBIEC CYKIICCCUH U HX
IIPUYMHBI. AHTPOIIOT€HHBIE BO3IEHCTBHUS Ha
cykieccuu. buopasnoobpasue u mojgHoTa
KPYrOBOPOTA BEILIECTB — OCHOBA
YCTOWYHUBOCTH COOOIIIECTB.

[IpupoHble 3KOCUCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCUCTEMbI MOPEH U OKEaHOB

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

78

[IpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEH, ITyCTHIHb

https://m.edsoo.ru/7f41cc74

79

80

81

82

AHTPOIIOT€HHBIE Y3KOCUCTEMBI.
ArposkocucreMa. ArpoueHos. Paznuuuns
MEXKy aHTPOIIOTEHHBIMU U IPUPOJHBIMH
KOCHUCTEMAaMH.

Ypbookocucremsl. [IpakTudeckas pabota
«M3ydenue u onvcanne ypooIKOCHCTEMBI.
OcCHOBHBIE KOMIIOHEHTHI YPOOIKOCHUCTEM.
INopoackas dnopa u dayna.
CuHaHTpONU3aIUs TOPOJACKON (ayHBI.
buonornueckoe u X03AMCTBEHHOE 3HAUCHIE
arpodKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX
B3aUMOJICVICTBUI OPTraHNU3MOB B
9KOCHUCTEMAX

MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI
Pa3HBIX THUIIOB Ha CyOOpTraHU3MEHHOM,
OPraHU3MEHHOM, NTONYJISIHUOHHOM U
3KOCUCTEMHOM YPOBHSIX

0.5
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83
84

85

buocdepa — obmierutanerapHas 060104Ka
3emun

VYuenue B. U. Bepnaackoro o 6uochepe

3aKOHOMEPHOCTH CYIIECTBOBAHHS
o6uocdepsr. Ocodbennoctu dnocheps! Kak
rJ100aIbHO SKOCHCTEMBI. [IMHaMUuYecKoe
paBHOBecue B Onocdepe.

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

86

KpyroBopots! BelecTs u
OMOTre0XUMHUYECKUE LIUKIIbl. PUTMUYHOCTD
sIBJICHUH B Orocdepe.

https://m.edsoo.ru/7f41cc74

87

88

89
90

91

3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI
CYILUU: TYHJPa, XBOWHBIE JIECA, CMEIIAHHBIE U
LIMPOKOJINCTBEHHBIE JiEca, CTEIN, CABAHHBI,
IIyCTBIHHU, TPOIIUYECKUE JIECA, BBICOKOTOPbS.
Kimmar, pacTuTenbHbli U dKUBOTHBIM MU
OMOMOB CYIIIH.

YcroitunBocth 6nocdepsr. CTpyKTypa u
(GYHKIMS KUBBIX CUCTEM, OLIEHKA UX
pecypcHOro noTeHImana u ouochepHbIx
(GYHKIMHA.

DKOJIOTHYeCKHe KPU3UCHI U UX TPUUHHBI
BosneiicTBue yenoBeka Ha 6uochepy.
AHTpONOreHHoe BO3/IeHCTBHIE Ha
PaCTUTENBHBIN U )KUBOTHBIN MU

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74
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Oxpana nmpupoel. OCHOBHBIE TPUHITUTIBI
oxpanbl mpuposl. Kpacusie kauru. Oco6o
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPUHU
(OOIIT). boranuveckue caapl U
300JIOTHYECKUE TTAPKH.

https://m.edsoo.ru/7f41cc74

93

OcHoBHBIC IMPUHIUITBI yCTOfI‘-IPIBOFO
Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbI

https://m.edsoo.ru/7f41cc74

94

PanmonansHOE IpUPOIOTIOIH30BAHUE U

https://m.edsoo.ru/7f41cc74
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COXpaHeHHEe OUOJIOTUYECKOT0 pa3Ho00pas3us
3emutn. Pa3BuTHE METOI0B MOHHTOPHHTA
Pa3BUTHA ONMACHBIX TCXHOI'CHHBIX ITPOLCCCOB.

O6006mIeHne o TeMe «MUKPOIBOIIONUS U €€

95 1 0 https://m.edsoo.ru/7f41cc74
pE3yAbTATHI»

96 O6obmenne no Teme «Makpossomonns u e8 1 0 https://m.edsoo.ru/7f41cc74
pE3yABTATHI»

97 OGobmenme no reme «lpoucxonnerie u 1 0 https://m.edsoo.ru/7f41cc74
pa3BI/ITI/Ie JKHN3HU HA 36MJ’IC>)

98 Obobmerue no reme «Ilponcxoxnenne 1 0 https://m.edsoo.ru/7f41cc74
YCJIOBCKA — aHTpOHOF€H€3>>

99 O6obmerme 110 TeME «IKONOrHA — HAYKA O 1 0 https://m.edsoo.ru/7f41cc74
B3aUMOOTHOIICHUAX OpFaHI/I3MOB>>

100 Obobmenue 1o Teme «OpranusmL i cpesa 1 0 https://m.edsoo.ru/7f41cc74
oOuTaHus»

101 O6o6meH1§e 1O TeME «IKOIOTHs BUIIOB 1 1 0 https://m.edsoo.ru/7f41cc74
HOHYJUIIII/II/I))

102 Obobmenne no Teme «buocdepa - 1 0 https://m.eds00.ru/7f41cc74
FJ'IO68.J'ILHa$[ SKOCUCTCMaA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5
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YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
INPOILIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penaknueii [Taceunuka B.B., Akimoneproe obmiectBo «M3natenbctBo «IIpocBemierues
buonorwus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyomnoB A.M. u apyrue; noa
penaknueii [Taceunuka B.B., Akimoneproe obmiectBo «M3natenbctBo «IIpocBemienues

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
Metoauueckas TuTepaTtypa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoreka IOK, POIII

AOKYMEHT MNMOANMCAH
SNEKTPOHHOW MNOAMNNCLIO

Ceptudumkar: 0091A7668E6B8C757481E889D0C11B9C4A
Bnapeneuy;: TioHnHa Enena BacunbeBHa
HencteuteneH: ¢ 09.11.2023 go 01.02.2025
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