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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yuebHOMY TipeameTty "buonorus” (manee - OHONIOTHSA) HA YPOBHE CPEAHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konnenuuu mnpenogaBaHus
y4eOHOTOo mpeaMeTa «bHoNIorus» U OCHOBHBIX IMOJIOXKEHHH (DerepaibHOM paboyei mporpaMmbl
BOCTIUTAHHUS.

Yueonslii npeaMet «bruosorus» yriryonéaaoro yposHs uzydenus (10—11 kimaccer) siBisercs
OJIHUM W3 KOMIIOHEHTOB MpEIMETHOU o0siactu «EcTecTBeHHO-Hay4HbIe TIpeaMeThl». CoraacHo
nosnoxenussM ®I'OC COO npodriibHbIe y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBIIIOTCS CIOCOOOM auddepeHnranui o0ydeHUsT Ha YPOBHE CPEIHEro OOIIero
0o0pa3oBaHMs U MPU3BAHBI 00ECIIEYUTHh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o0mMM, cpeaHuM TPodeCCHOHATBHBIM U BBICIIMM O00pa3oBaHHEeM. B TO ke BpeMsi KaKIblid U3
9TUX YYE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTHUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa30BaTeNbHBIX, BOCIIMTATEIBHBIX M PA3BHBAIOIIMX 337a4, CBSI3aHHBIX C MPOPOpUCHTAIHECH
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O0O0JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHEH, CIIOPTOM MJIT BOCHHBIM JICJIOM.

[Iporpamma o yue6HOMYy mipeamety "buonorus" na€t mpeacraBiieHHE O LIETU U 3a/Jadax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yrinyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUpOBAaHUE MO pasfeliaM U TeMaw,
pacripesielieHue 10 KjlaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHUsl y4eOHOro Marepuaia
C Y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTUKK Y4eOHOTro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C W3Y4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Onarogaps 4emy MpocMaTpUBAETCsl HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKIX
3HaHUH, OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 3J0poBOM oOpa3e KH3HU, Ha BOCIHUTAaHUE
OepeKHOTO OTHOIICHHUS K OKpYXKarolleld MpUpoaHoi cpene. B mporpamMme mo Omonornu Taxxke
MOKa3aHbl BO3MOXHOCTH y4yeOHOro mpeamera «buomnorus» B peanuzanuu Tpebdoanuii ®I'OC
COOQ x m1aHupyeMbIM JTMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B ()OPMUPOBAHNUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU AESITETFHOCTH OOYyYaromuXxcs Mo
OCBOCHHMIO COJECp>KaHUS OWUOJIOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OO0IIero
o0Opa3oBaHusl.

VYuebHblit ipeamer «buonorus» Ha ypoBHE CpemHero oOmiero oOpa3oBaHHWs 3aBepIIacT
Ounonoruveckoe oOpa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa paCHIMpPEHUE U YIIyOJeHHe 3HaHUN
00y4arouuxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHUH, SMOPUOIIOTUN
U OHONIOTUU Pa3BUTHS, TCHETHKH, CEJIEKIIMH, OWOTEXHOJOTHH, HBOJIOIHUOHHOTO YYCHHS U
HKOJIOTHH.

Nzyuenue yueOHOrOo mpenamera «buojorus» Ha yriayOJIeHHOM YPOBHE OPHUEHTHPOBAHO Ha
MOJITOTOBKY 00yYarOIIUXCS K TIOCIEYIONMEMY MOTYyISHHIO OMOJIOTHYECKOTO 00pa30BaHUS B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBaHusi. OCHOBY €ro Coaep)kKaHUs
COCTaBIISIET CUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHUH OOYUYArOIIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3efoB OHMOJOTMM Ha YPOBHE OCHOBHOI'O OOILEro
obpazoBanmus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYAIOT pa3BUTHE. TaK, pacCIIUPEHBI M YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTEIBHO BKJIIOYEHbI OHMOJIOrMYECKHe CBEICHUS
MPHUKJIATHOTO W TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
MocJIeyIonero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHH C



COOTBETCTBYIOIUMH 3HAHUSAMH, TIOTYYCHHBIMUA OOYUYaAIOIIMMUCS IPU U3YUYEHUH (PU3UKU, XUMHH,
reorpauu u MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1o yueOHOMy mnpenMery "buonorusa" oTpakaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CHUCTEM PAa3HOI'0 YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTrHH,
SMOPUOJIOTUH U OUOJIOTHH Pa3BUTHUS, TEHETHUKU U CEJEKIUU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMOJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHHUE, OCHOBBI AKOJIOTHU U
yuenue o 6uocdepe.

VYueOublii npeamer «buosnorus» mnpuszBaH O0ECHEUUTh OCBOEHHE OOYYaIOLUUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEHW, NPUHLUMIOB W TIpaBW, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAyYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIIEJIOBAHUSX B OHOJOTWH, MPUKIATHBIX ACIEKTaxX
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOMAep)KaHUS WHTEpeca O0O0YJaromuXcss K OMOIOTHI
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COACPKaHUH MPOTrPAMMBI IO
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJIICHHS W Pa3BUTHS TOW WJIM MHOU
obOnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIIUX
OMOJIOTUYECKHUX M HKOJIOTHIECKUX MTPOOIIEM.

Llenp u3yuenusi yue6Horo npeamera «buonorus» Ha yrnyOnEHHOM ypOBHE — OBIIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3aIllMi IKUBBIX CHUCTEM
pa3HOro paHra u NpuoOpETeHNe YMEHUI NCIIONB30BaTh 3TU 3HaHUA B POPMUPOBAHUU UHTEpEca K
onpenenéHHoil obnactu MpodecCHOHATBHOM NEeATETbHOCTH, CBSI3AHHOW C OMOJOTHEN, WIH K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHuUsI.

Joctuxenue 1enu u3ydeHus: yueoHoro npeamera «buosnorus» Ha yriyOl€HHOM ypOBHE
o0ecreunBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOEHHUE 00YyJaIOIUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKUX
TEOpUsX, KOHILENUHUAX, TMIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IPaBUIIAX, COCTaBIISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTUHy MHpa; O CTPOEHHHM, MHOroodpasuu u
0COOEHHOCTSIX OMOJIOTMYECKUX CHUCTeM (KJIETKa, OpPraHu3M, MOMYJSALus, BUJA, OHMOreoLEeHO3,
6uocgepa); 0 BIIAIOUINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEAOBAHNUAX B OMOJIOTHH;

O3HaKOMJIEHHE  OOyyalomMxcsi C  METOJaMU  [O3HAaHMUA  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHON OMoJoruu,
SMOPHOJIOTUN M OMOJIOTUN Pa3BUTHUS, TEHETUKU U CEJIEKLUU, OMOTEXHOJIIOTUN U CUHTETHYECKON
OMOJOTUYM, TAJIEOHTOJOTHH, SKOJOTMH); METOJaMH  CaMOCTOSITEJIBHOTO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuud M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBIIaJicHuEe OOYYalOMIMMUCS YMEHHUSIMH: CaMOCTOSITEIIbHO HAaXOAWUTh, aHAJIU3UPOBATh U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/Ly Pa3BUTHEM OHOJIOTUU U COLIMATIbHO-D)KOHOMHYECKUMHU
Y 9KOJIOTMYECKUMHU MpoOIeMaMH YeJI0BEUECTBA; OLIEHUBATH MTOCIIEJCTBUS CBOEH NESATENIbHOCTH O
OTHOLLIEHHIO K OKpYKalolled NpUpOIHONW cpelle, COOCTBEHHOMY 3J0pPOBBIO M 3/10pPOBBIO
OKpYXaloIIMUX JI0JeH; OOOCHOBBIBATH M COOJIOJATh MeEpPbl MPOQUIAKTUKA HHEOEKIIMOHHBIX
3a0o0neBaHMi, MpaBUJIa TOBEACHUS B NpUpPOAe U obecredyeHUs: Oe30MacCHOCTH COOCTBEHHOU
KU3HEAESITEIbHOCTH B UYPE3BbIYaWHBIX CUTYallUSIX MPUPOJHOIO M TEXHOT€HHOT'O XapaKTepa;
XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYaIOLIUXCSl MHTEIVIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBLIAIOLUIUMHCA OTKPBITHUSAMU M COBPEMEHHBIMU HCCIICOBAaHUSAMH B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJOrMYecKOro MCCIEeIOBaHusl, MPOBEICHUs



OKCIIEPUMEHTATBHBIX HCCICIOBAHUM, peIIeHUs] OWOJOTHYECKHX 3a/1ad, MOJCIHPOBAHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE y OOYYarONINXCs IIEHHOCTHOTO OTHOIICHUS K JKWBOW MPHUPOJAE B LEJIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nprOOpeTeHNE 00YJIAIOIIMMHCS KOMIIETEHTHOCTH B PAIMOHATLHOM MPHUPOIOIIOIB30BAHUT
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXPAaHEHHHU COOCTBEHHOT'O 370POBBSI M 3J0POBBS OKPYXKAIOIIUX JIIOACH (COOMIOIEHUS Mep
npoduIakTuKy 3a00J1eBaHmil, o0ecrieueHne 6€30MacHOCTH KU3HEACSITeIbHOCTU B Upe3BbIUaiHbIX
CUTYAIUSAX TPUPOIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOIOTUUECKHUX
3HAHUW U YMEHUH B MOBCEAHEBHOM KU3HU;

CO3/laHME YCJIOBUH JUISI OCO3HAHHOTO BHIOOpa OOYYAIOUIMMHCA HHIWBUAYAJTbHON
0o0pa3oBaTeNbHONl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymoleMy MpodeccnoHaaIbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUU C HWHIWBHAYAIbHBIMH HWHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OO01iee yuCiIO 4YacoB, OTBEJIEHHBIX HAa HM3yuyeHUE OHOJOTMU Ha YIiyOJEHHOM YpOBHE
cpemHero ooiiero oopasoBanus, cocrabiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HeJIeN0),
B 11 kimacce — 102 gaca (3 yaca B Henenio).

OOyueHune OCyIIECTBISACTCS 10 yUeOHUKaM:

[1.M. boponun, JI.B. Beiconkas, I.M. Isimmuna -buonorus: 10 -11 knacc: yueOHUK st
yuanmxcs o011eo0pa3oBaTeNIbHBIX YUpexaeHul: YrinyoneHHslii ypoBenb B 2u. U 1 / Ilon
pen.B.K. lllymuoro u I'.M.IpiMmuma. — 3-¢ u3a., — M.: [Ipocsemenune , 2019

IL.M. Boponum, JI.B. Beicoukas, I'.M. Ipimmuna -buonorus: 10 -11 kiiacc: yueOHUK Juis
ydamuxcs o0mieo0pa3oBaTeIbHbIX YUpEKIeHUN: YTayOneHHblii ypoBenb B 2u. U 2 / Tlon
pen.B.K. lllymuoro u I'.'M.Ipimimuiia. — 3-e uza., — M.: Ilpocsemenue , 2019

OT100p opranu3aiMOHHBIX POPM, METOJIOB U CPEJICTB 00yUEHUS OMOJIOIMH OCYLIECTBISAETCS
¢ yuérom crenu(uKH ero CoAep KaHHUs M HAIpPaBJIEHHOCTH Ha MPOJOHKEHHE OHMOJIOrMYecKOro
00pa30BaHUs B OpraHU3aLUsAX CPETHEr0 MPO(HEeCCHOHATBHOIO U BBICIIET0 00pa30BaHMUsL.

OO0s3aTeNnbHBIM YCIOBHEM INpPU OOy4YE€HUU OMOJOTMM Ha YriayOJIEHHOM YpOBHE SIBISIETCA
IpoBe/ieHUEe JIabOpaTOpHBIX M MpakTHueckux pabor. Tarke yuyacTue oOyyaromuxcs B
BBITMIOJTHEHUH IIPOEKTHBIX U y4€OHO-HCCIIEeI0BATENIbCKUX padboT, TeMaTHKa KOTOPBIX OMpPEesaeTcs
YUUTEJIEM Ha OCHOBE UMEIOINXCS MaTEPUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MTPUPOIHBIX
YCIOBUH.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

CopepxaHue INpOrpaMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoOU ntorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OMoiorus — KOMIJIeKCHas Hayka. KpaTkas ucropusi pa3BUTHS OHOJIOTHU.
buonorndeckne Hayku W W3ydaemble WMHU TpoOineMbl. DyHIamMeHTa bHBIE, MPHUKIAIHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBaHUS B OMOJIOTHH.

3nayeHne Owonoruu B (OPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI
mupa. [Ipodeccun, cBsa3annble ¢ 6nonorueil. 3HayeHne OMOJIOTHH B MPAKTHUECKON 1eATEILHOCTH
YeJI0BeKa: MEAMIIMHE, CENbCKOM XO035ICTBE, MPOMBIIUIEHHOCTH, OXPaHe IPUPOIbI.

JdemMoHcTpanuu



Hoprpetel: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsuH, Y. 'apseii,
I'. Mengens, B. W. Bepuanckuii, W. II. IlaBnos, M. W.MeunukoB, H. W. BaBuios, H.
B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuxk, [I. K. benses.

Tabaunpl 1 cxeMbl: «CBsi3b OMOJIOTHHU C IPYrUMHU HayKamuy, «CucremMa OMOJOTHYeCKUX

HayK».

Tema 2. /KuBble cucTeMbl M HX H3Y4YeHHE

JKuBble cucTreMsl Kak IpeaMeT n3ydeHus: ononorud. CBONCTBA KUBBIX CUCTEM: €JMHCTBO
XUMUYECKOIO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTb, CIIOKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAaMOOpPraHU3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTD,
U3MEHYUBOCTD, POCT U pa3BUTHE.

YPOBHHM OpraHuM3allMd >KMBBIX CHCTEM: MOJIEKYJISPHBIM, KIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIH, MONYJISIUUOHHO-BUI0BO, AKOCUCTEMHBIN (OMOTEOIICHOTUIECKHIA ),
6uocdepusbiil. IIpoueccsl, npoucxoasume B *KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKU KUBOTO.
Kuzsp kak popma cymecTBoBanus mMarepuu. Hayku, nzydaromue *HUBbIE CUCTEMBl Ha Pa3HBIX
YPOBHSX OpPraHU3aLNH.

Nzyuenune xuBbIx cucreM. Metonpl Ononornueckor Hayku. Habmronenue, nsmepenue,
JKCIIEPUMEHT, CHCTEMaru3auus, MeraaHanu3. [loHdTtue o 3aBUCMMOM UM HE3aBUCUMOU
nepemenHo. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runote3a. [loHsTHe BIOOPKHU U €€ J0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJYYEHHBIX PE3yJbTAaTOB. IIpMUMHBI MCKAKEHUS PE3yJIbTATOB dKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuel u cxembl: «OCHOBHbIE NPU3HAKU KU3HM», «buosornyeckue cucTeMbl»,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHU3alluyu KUBOH npupob», «CTpoeHue KUBOTHON
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOI0 OPraHu3May, «bnoreoneHos»,
«buocdepay, «MeToabl U3ydeHUs )KUBOU IPUPOJIBI».

OGopynoBanue: 1abopaTopHOe 00OpYHOBaHME JUIi IPOBEACHHA  HAOJIIOJCHUIA,
MU3MEPEHUM, JKCIIEPUMEHTOB.

IIpakTuyeckass padora «licronb3oBaHue pa3sIUYHBIX METONOB IIPU U3YUYEHHUH >KUBBIX
CHUCTEM).

Tema 3. Buosnorus kierku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAs €AMHULA )KUBOTO. MICTOPHS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeToapl MOJEKYNISIPHOM W KJIETOYHOM OMOJIOTMU: MHMKPOCKOMNMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnnanbHOe  LEHTpUYTHPOBaHHUE,
KYJIbTUBUPOBaHUE KJIETOK. M3yueHue @uKcUuposanHvix Kiemox. DAEKTPOHHAS MHUKPOCKOIIHUSL.
Konghoxanvnas muxpockonus. Bumanvroe (npusicusnennoe) uzyyenue Kiemox.

JdemMoHcTpauuu

Hoptpetsl: P. I'yk, A. JleBenryk, T. llIBanu, M. Illneiinen, P. Bupxos, K. M. bap.

Tabnuiel u cxembl: «CBETOBOM MHKPOCKOI», «INEKTPOHHBIH MUKpOcKom», «lcTopus
pa3BUTHS METOJIOB MUKPOCKOITUI.

O6opyoBaHKE: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl pacTUTENbHbIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IMpakTunyeckas padora «/I3yuyeHue MeTONOB KIETOYHOW Ouosioruu (Xxpomarorpadus,
anekTpodopes, nudpdepenmansHoe HeHTpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH



XUMHUYECKUI COCTAaB KIETKU. Makpo-, MUKpPO- U YIbTPAMUKPOIJIEMEHTHI. Bona u e€ poiub
KaK pacTBOPUTENS, pEareHTa, y4yacTU€ B CTPYKTYPUPOBAHUU KIIE€TKH, TEIUIOPETYIISLUU.
MunepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrnyecKast pojib. Pollb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranunueckue BemecTsa KieTku. buonornueckue nonumMepsl. benku. AMHUHOKUCIOTHBII
coctaB OenkoB. CTpyKTyphl OeiakoBOH Moiyiekyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAS
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonoruueckue QyHkmu 6enkoB. /Ipuonut.

VYrneBoabl. MoHOcaxapuIpl, AMCaxapubl, OJUrocaxapuabl U monucaxapuabl. OOmmii
IUIaH CTPOEHUS M (U3MKO-XUMHUYECKHE CBOMCTBa yrieBoioB. buonornyeckue ¢GyHKIUU
YTJIEBOJOB.

Jlumuasl.  'mapodunbHO-rUApOodoOHBIE  cBoiicTBa.  Knaccupukanuss — numumos.
Tpurnuuepuasl, Gochonunuabl, BOCKU, cTrepouipl. buonornyeckue Gpynkuun nunugos. Obiuue
CBOWCTBAa OHMOJIOTMYECKHMX MeMOpaH — TEeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyIPOHULIAEMOCTb.

HyxneunoBbie kucnotrel. JJHK u PHK. Crpoenue nykinenHoBbix kuciaoT. HykiaeoTumsl.
[Tpunuun xkomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupalis.
Mecronaxoxaenue u ononorndeckune pynkuuu JHK. Bugsr PHK. @ynkunn PHK B kietke.

Crpoenue monekyisisl AT®. Makpospruueckue cBa3u B Moiiekyie AT®. buonornueckue
¢byaknuun  AT®. BoccTaHoBiIeHHBIE TICPEHOCUYHMKH, HUX (QYHKIHUH B KIETKe. /[pyeue
HYKIeo3uompugocgamul (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNNOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMoxuMuyeckue M Ouopu3NYecKUe HCCIEeI0OBaHUSI COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpBl OmOMoOIneKyl. Mooerupoganue cmpykmypol u QyHKyuil
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti Cunme3s OUOMONEKYI U UX
HEeNnpupoOHbLX AHAN0208.

JdemoncTpanuu

Hoptpetsr: JI. [Tonunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxmun, ®. Caurep,
C. IIpy3unep.

Jlnarpammbl:  «PacnpeneneHne XHUMHUYECKHMX JJEMEHTOB B HEXKHUBOM HPHUPOLE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmauiel 1 cxemsl: «lleproguueckast TabiuIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYyphl O€NKOBOM MOJEKyJbl», «CTpoeHHe MOJEKyN YyrieBoJoB», «CTpoeHHE MOJIEKYI
ununoBy, «HykienHoBsle KUCIOTEIY, «CTpoeHne MosieKynsl ATd».

O6opyaoBaHKe: XUMUYECKasl IOCY1a U 000pyI0BaHHE.

JlaGopaTopuas padora «OOHapyxeHue OelKOB ¢ MOMOUIbI0 KAU€CTBEHHBIX PEAKLIUII».

JlabopaTopHas padora «lccienoBaHne HyKIEMHOBBIX KHUCIIOT, BBIIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. Ctpoenune u pyHKIMH KIETKH

Tumbl KIETOK: dyKapHOTHUYECKass W TpokapuoTndeckas. CTpyKTypHO-(yHKIIHOHATBHBIE
00pa3oBaHUS KIETKH.

CtpoeHue mpokapuoTHYECKOW KieTku. Kierounas cTeHka OakTepuii W apxei.
Oco0eHHOCTH CTPOEHUs TeTepoTpoHOI U aBTOTPODHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OUOIEHO3aX.

Crpoenue U pyHKIIMOHUPOBAHHUE SyKapUOTHYECKOHN KieTkH. [Ina3marnyeckas meMOpana
(razmanemma). CTpykTypa TIUIa3MaTHYECKOW MeMOpaHbl. TpaHCHOpT BemIECTB  4Yepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOneruéHHas nudQys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponumaemocts MemOpanbl. PaGota
HaATpHUIl-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Knerounas creHka.
CtpykTypa v PyHKIIUN KJIETOYHON CTEHKH PACTEHUM, TPUOOB.



Huronnaszma. Ilutozonb. Ilutockener. JlBuxenue uuroriazmbl. OpraHOHUIbI KIIETKH.
OnHomMeMOpaHHBIC OPraHOWABl KJICTKU: dHAomaszMarndeckas cetb (DIIC), anmapart ['onbmku,
JM30COMBI, UX CTpOeHHE U (QYHKUIMHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMUIOB KIIETKH.
CtpoeHue rpaHyIsIpHOTO peTuKyinyMa. Mexanusm Hanpasienus oenxoe ¢ OIIIC. Cuntes
pactBopuMbIX ~ OenkoB. CuHTE3  KJIETOYHBIX  MeMOpaH. ['maxkuii  (arpaHynsipHbII)
SHJOIIa3MaTHUecKuil peTukyiayM. CekpetopHas Qpynkuus annapara [onbmxu. Moougurayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I o1v0xcu. TpaHCTIOPT BEUIECTB
B KJleTKe. Bakyomnu pactutenbHbIX KieTok. Kiterounslit cok. Typrop.

[losniyaBTOHOMHBIE OpPraHOMJIbBI KJIETKH: MHUTOXOHIPHUH, IIACTUIBL. [Ilpoucxoorcoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MHUTOXOHApUNA W TIacTui. llepBUuyHBIC, BTOPUYHBICE W CIIOXKHBIC TUIACTHIBI
(bOTOCUHTE3UPYIOUINX JYKapUOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICHIMX
pacTeHHuil.

HememOpanubie opranousl kietku CtpoeHue u pyHKIUKU HeMeMOpaHHBIX OPTaHOHIOB
KIeTkd. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopuiaMeHTbl. AKmuHogvle
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBblEe KOMNOHEHMbl HEeMblULeYHbIX KIemoK.
MuxkpotpyOouku. Knerounsii meHtp. CTpoeHHE U JBUKEHHE IKIYTUKOB M PECHHUYEK.
Muxkpotpy6ouku nuroruiasmsl. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopmvie 6eaxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapHoIlia3Ma, SAPBIIIKH, UX CTPOEHUE U (DYHKIUU.
SAnepHslil 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacloNOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThuHa — TUCTOHBL. J{unHamuxa s0epHOU
obonouku 6 mumose. floepHulii mpancnopm.

Knerounsle  BkmtoueHusa. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKApUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdemoncTpanuu

Hoptpetsr: K.C. MepexkoBckuit, JI. Maprysmuc.

Tabmuuel u cxembl: «CTpoeHHE SyKapHOTHYECKOH KieTkn», «CTpoeHue >KMBOTHOM
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKN», «CTpoeHne MUTOXOHIpUMN, «Aapoy», «CtpoeHue
MPOKAPUOTUYECKON KIIETKH.

O6opyoBaHME: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOMpenaparsl 0aKTepUualbHBIX KIETOK.

JlabGopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3INYHBIX OPraHU3MOB).

IMpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

JlabopaTopHnas padora «lccienoBanne mia3Moian3a U JeIIa3MoiIn3a B PaCTUTENIBHBIX
KJIETKax).

IMpakTuyeckas padora «/3ydyeHue ABIKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpallieHUe JHEPIUU B KJIETKe

AcCCUMMIIAIINS U JUCCUMMIIALIUS — JIBE€ CTOPOHBI MeTabonm3Ma. Tumel oOMeHa BellecTs:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHe KUCI0pOoia B 0OMEHHBIX ITpoleccax. JHEPreTHIecKoe
oOecnieuenue kieTku: npespamienne AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBINA XapakTep
peakIuii KIeTOYHOro MeTabonu3ma. GepMEHTHI, UX CTPOEHHE, CBOWCTBA U MEXaHU3M JICHCTBHS.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTropoB. beiaku-akTHUBaToOphl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX peaKUUid OT pa3IMYHBIX
(baxTopoB.

[lepBHUHBIl CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. POTOCHHTE3. AHOKCUCeHHbll U
oKcuzeHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponpb ximopomiactoB B mporecce (poTocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. [IpogyKTUBHOCTD (HDOTOCHHTE3A.
Brustaue pa3nmuuHbix pakToOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.



XemocuHTe3.  Pa3sHooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDUIIUPYIOIIHIE
OaxTepuu, Kene300akTepuu, cepodakTepuu, BOJOPOIHBIE OaKkTepun. 3HaYCHUE XEMOCHHTE3A.

AHa’poOHBIe opranu3Mbl. Buasl Oposkenus. [IpoaykTel OpoKeHUsT M X HCIOIh30BAHUE
YelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl Kak OOBEKThl OMOTEXHOJIOTMHU U BO30YyIUTENN
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. OTallbl HEPreTHYecKoro odmeHa. IloaroToBUTENbHBIN ATaml.
['mukonu3 — 6eCKUCIOPOAHOE PACIIECTIIIEHUE TITFOKO3bI.

buonoruueckoe okucineHue, Wik KJIETOYHOE JpIxaHue. Poib MUTOXOHIpHIA B Iporieccax
Oounonoruveckoro okucieHus. [ukimueckue peakmuu. OKucCIUTENbHOE (GocHoprIMpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOr0 MyTH OOMEHa BEWIECTB Tepea  aHadPOOHBIM.
D hHEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA.

JdemMoHcTpanuu

Hoptpetsr: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel u cxeMbl: «DPOTOCHHTE3», «DHEepreTuueckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

O6opyaoBaHue: CBETOBOW MUKPOCKOI, 000pyI0BaHUE JJIsl TPUTOTOBJICHHS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopHnasi padora «/3ydyeHHe KaTaAIUTUYECKOW AaKTUBHOCTH (EepMEHTOB (Ha
MIpUMEpPE aMIJIa3bl WK KaTalasbl)y.

JlabopaTopuasi paGora «M3ydeHne QepMEHTATUBHOTO pACIICIJICHUS TMEePOKCUAA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopnasi pabora «CpaBHeHuUE MPoIieccoB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE NPOIIECCOB OPOKEHUS U AbIXAHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJeTKe

Peakiun MaTpu4HOro cuHresa. [IpMHINI KOMIUIEMEHTAPHOCTH B PEAKIMIX MAaTPUYHOIO
cuHTe3a. Peanusanus HaciencTBeHHOW HMH@oOpManuu. ['eHeTHueckuil KoJl, €ro CBOMCTBA.
Tpanckpumnuus — matpuudblii cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTbD,
AHTHIIAPATUIETBHOCTD, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 asykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yuactue tpancnopteix PHK B Gumocuntese Oenka. Y cioBust
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GMocuHTe3e Oemka.

Cogpemennvie npeocmasnenuss o cmpoenuu 2enog. Opranuzalus reHoMa y IpoKapuoT 1
9YKapHOT. Peryssmus akTHBHOCTH IeHOB y ipokapuoT. ['unoresa onepona (®. Xako0, XK. Mano).
Monekynapuvle mexanuzmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pelynsiyuu
pabomul eenos. Perymnsiys 0OMEeHHBIX MpolieccoB B KieTke. KieTounslii romeocTas.

Bupycsl — HeksieTouHbIe ()OPMBI JKU3HU U 00JIMTaTHBIE Mapa3uThl. CTpOCHHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuszuenmwiti yukn [{HK-codeparcawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHble 3a0oieBaHusl UeloBeKa, JKUBOTHBIX, pacteHuii. CIINIA, COVID-19,
COLIMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz bonrvuux maccugos («bigdatar») cmpyxmypHoix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemvie pyuxyuu
benxos. Cnocodvl 0ocmasku 1ekapcma.

JdemMoHcTpanuu

[optpetsr: H. K. Konsuos, . Y. IBaHOBCKUIA.

Tabmuiet  u cxembl: «buocunTe3 Oenka», «l'eHermyeckuii kom», «Bupyce,
«baktepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCa.




Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii 1wk, ero mepuoasl W perymsuus. Mutepdaza m murto3. OcobeHHoctu
npoleccoB, nporexaroumx B uutepdase. I[loaroroska kinerku k aenenuro. IIpecunrernyeckuit
(IIOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) IMEPUOJIBI
uHTep(dasbl.

Marpuunsiii  cunte3 JHK —  pemmmkanms.  Ilpunnunsr  permkanuu  JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJIyKOHCEPBATUBHBI  CHHTE3, AHTHUIAPAUIENBHOCTh. MexaHu3M
permnkanuu JJTHK. Xpomocomsl. Ctpoenue xpomocoMm. TenoMepsl U TesioMmepasa. XpoOMOCOMHBIM
Ha0Op KJIETKHU — KapuoTun. JMIUIOMAHBIM U ramiougHblii Habopel XpoMocoM. ['omonoruyHsie
XpOoMOCcOMBI. I10710BBIE XPOMOCOMBI.

Henenue kiaetku — MuTo3. CTaauy MHTO3a M IPOUCXOJAIINE B HUX MPOLECCHl. THIIBI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3Ha4eHHE MUTO3A.

Perynauuss MuToTHYEeCKOro LuKiIa KieTku. [Iporpammupyemas kieroyHass rubeip —
arornTo3.

Knerounoe a1po, XxpoMocoMsl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaughepayuu,
ougepenyupoexu, cmapenus u 2ubenu knemox. «Lugpposas knemxka» — 6uoungopmamuueckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpauuu

Tabnuuel 1 cxembl: «OKU3HEHHBIN LMK KIETKW», «MuT03», «CTpoeHHEe XPOMOCOM,
«Pemmukanus JJTHK».

Ob6opyioBaHME: CBETOBOW MUKPOCKOI, MUKpoIpenapaTsl: «MHUTO3 B KJIETKax KOpelIKa
JTyKay.

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

JlabopaTopuasi padora «HaGmoneHne MuTO3a B KJIETKaX KOHYMKA KOpellka Jyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenne u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIC, KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENIEATEIbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeH, OAHOKJIETOYHbIE IPUObI, OTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucThl. KogonuansHele
OpraHU3MBI.

B3aumocBs3p 4acTell MHOTOKJIETOYHOIO Opranu3mMa. TKaHH, opraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Txanu pacrenuil. Tumel pacTUTENBHBIX TKaHEil: oOpa3oBarenbHas, I[OKPOBHa,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OCcoOEHHOCTH CTpOeHHUs, (PYHKIUN U pacronoKeHus
TKaHEN B OpraHax pacTEHUM.

Tkanu IKMBOTHBIX U 4ejoBeKa. THWIbI JKUBOTHBIX TKaHEH: OSNHUTEIHaNIbHAs,
COCJMHUTENbHAs, MbllIeyHas, HepBHasi. OCOOEHHOCTH CTpPOEHUs, (QYHKIMNH MU pPacHOIOKESHUS
TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUi. OpraHbl U CUCTEMBI OPTaHOB
KUBOTHBIX U 4esioBeKa. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranm3moB. Kapkac pacreHnil. CkeneTrbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEH.

JIBrokeHue opraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIIHOE,
KT'YTUKOBOE, PECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUMH: TPONM3MBI U HACTHH.
JIBM>KeHNE MHOTOKJIETOUHBIX dKHBOTHBIX U YEJIOBEKa: MblllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

IIntanue opranuszmos. llornomieHue BoAbl, YIIIEKUCIOrO ra3a 1 MUHEPAJIbHBIX BEILECTB
pacreHusaMH. IluTaHue >XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKIIETOUYHOE IHILIEBAPEHHUE.



[luraHre MO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBLHOTO TpakTa. llumieBapuTesbHbIC
’kenesbl. [IuieBapurenbHas cucrema 4yeaoBeKa.

Jpixanue opranu3moB. Jlprxanue pacteHuil. Jlpixanue sxuBoTHBIX. {uddy3us razos uepe3
MOBEpXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas moBepxHOCTh. JKabepHoe U J€rodnoe
JpIXxaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLMOHHOE YCIIOKHEHHE
CTPOCHHUsI JETKUMX II03BOHOYHBIX >KMBOTHBIX. JlpIXxaTeiapHas cuCTEMa 4YeloBeKa. MexaHu3Mm
BEHTWISIIIAM JIETKUX y TITUI] M MICKONUTAOINX. Perynsius apixanus. [{pxarenbHbie 00bEMBI.

TpancnopT BemecTB y OpPraHu3MoB. TpaHCHOpPTHBIE CHUCTEMbl pacTeHuid. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema U e€ opransl. KpoBeHOCHas cucTeMa o3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KpOBEHOCHBbIE cOCyAbl M KpoBb. Kpyru KpoBooOpaiueHus.
OBOJIIOLIMOHHBIE YCIIO)KHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBI MO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u e€ perynsuus.

Beinenenune y opraHusMoB. BeineneHue y pacreHuil. BeineneHue 'y  KMBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. GuibTpaius, ceKpenus 1 00paTHOE BCaChIBAaHUE
KaK MEXaHU3Mbl PabOThl OpraHoB BbiJeACHUS. CBA3b IMOJOCTH Tejla C KPOBEHOCHOW U
BBIJICJIUTENILHOM CUCTEMaMU. BpljenieHre y NO3BOHOYHBIX >KMBOTHBIX M uejoBeka. [loukw.
Crpoenne u pyHkunonupoBanue HeppoHa. OOpazoBaHrE MOYH y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX opraHu3moB. Cropbl OakTepuii u
LUCTBI MPOCTEUIINX. 3alMTa y MHOIOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccCuBHOM U
XUMUYECKOH 3a1nuThl. DUTOHLUIBL.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [I0OKpOBBI M UX ITPOU3BOIHBIE. 3alllUTa OPraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOUHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxnéuuelii u  npuOOpeTéHHBIN  cnennuUeckuid MMMYHUTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnanurensHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOT0 UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxumocts U perymauus y OpPraHu3mMoB. Pa3apakuMOCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U perynsuus y pacTeHud. POCTOBBIE BElIECTBA M HMX
3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBI y KUBOTHBIX. OTHensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u pednexropHas ayra. besycioBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas perynsuus ¥ SHAOKPUHHAs CHCTEMa >KMBOTHBIX M 4esoBeka. JKenesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU W
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoncTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuuel U cxembl: «OJHOKIETOUYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBI OpraHOB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CcTpoeHHuEe HaceKOMbIX», «TKaHM pacTeHui,
«KopueBsie cuctembr», «CTpoeHue cTednss», «CTpoeHHe IHCTOBOW IIACTHHKMY», «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/IpixarenbHass  cucrema», «HepBHag cucrema», «Koxa», «MpblleyHass CHCTEMay,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cuctemay, «CTpoeHue MbIIIb, «MIMMyHUTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepssi», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cuctema nTtuny, «HepBHas cucTeMa MIIEKONHUTAIOUIUX,
«HepBHas cuctema dyenoBekay, «Pediexcy.

OO6opynioBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIIPENapaThl OJHOKIETOYHBIX OPraHW3MOB,
MUKpOIpenaparsl TKaHEW, PpaKOBUHBI MOJIJTIOCKOB, KOJJIEKIIMM HACEKOMBIX, UTJIOKOKUX, JKUBBIC
AK3EMILISPhl KOMHATHBIX PACTCHHIA, repOapiul pacTeHUN pa3HbIX OT/AEIIOB, BIAXKHBIC MpPEnapaThl




KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHue sl JEMOHCTPAIMK TOYBEHHOTO U BO31YILIHOTO MUTAHUS PACTCHUI, pacleIIeHUs
KpaxMmasia 1 OeJlKOB 1O AeCTBHEM (EepMEHTOB, 000pYyIOBaHKE [T IEMOHCTPALIUHU ONBITOB 110
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNIbHbIX JBUKCHHUM, MOAEIU
TOJIOBHOI'O MO3I'a Pa3jINYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHne TKaHell pacTeHUI.

JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHne OpraHoB LIBETKOBOT'O PACTEHUS».

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTraHM3MOB

®opMBbI pa3MHOKEHHUSI OPTaHU3MOB: 0eCIoyIoe (BKJII0Uasi BEreTaTUBHOE) U 1MOJI0BOE. BuibI
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmHoxkeHue. IlomoBele kieTku, wnu ramerel. Meio3. Craauu Mmeiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornueckuii cMbIcin Melo3a U MOJIOBOTO
npouecca. Melo3 U ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  paszputve. [‘ameroreHe3 y KUBOTHBIX. llosoBble —kene3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KIeTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Omto10TBOpEeHNE W SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OILIOJOTBOPEHHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpPHOJIOTrHs — HayKa O pa3BUTHH
opranu3mMoB. Mopghoeenes — o0na u3z enasnvix npodiem amopuonoeuu. Konyenyus mopgoeenos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHE3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munol
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMHUTAIOMINX. 3apOJBIIIEBbIE JIUCTKU (TacCTPYJISLIMS).
3aknaJka OpPraHOB W TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsSHUE YacTel
Pa3BUBAIOIIETOCS 3apo/iblia (AMOpHUOHANIbHAS MHYKIIHS). 3aKJIaKa IJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3ylbTaT UepapXUUYeCKUX B3aUMOAEWUCTBUI reHoB. BiusHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3IUYHbBIX (PAKTOPOB OKPYXKAIOUIEH cpeabl.

Poct u pasButHe XUBOTHBIX. [locTamOpuoHanbHblii nepuoa. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOTO M HENPSMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B IPUPOJE.
Tunsel pocta >XKUBOTHBIX. MDaKTOpbl pEryjsiliMM pocTa KHUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y KUBOTHBIX M 4enoBeka. Ilepnospl OHTOreHesza 4deaoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoxeHue u pazButue pacteHuid. 'ametodut u cnopoput. Meiio3 B KH3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYJISALUN OHTOT€HE3a Y PACTEHUI U dKUBOTHBIX.

JdemMoHcTpauuu

Hoptpetsr: C. I'. Hapamus, X. [lIneman.

Tabnuiel u cxembl: «BereraTuBHOE pazMHOKeHUE», « TUIIBI OECMONIOr0 pa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Merno3y, «Xpomocomely, «l'amerorenes», «CTpoeHHE SHUUEKIETKH M CIIepMaTO30MIa»,
«OCHOBHBIE CTaiuU OHTOreHe3ay, «IIpsmoe u HenpsAMoe pa3BuTHEY, «Pa3BUTHE MANICKOTO KyKay,
«Pa3Butne capanumy, «Pa3Butue JATYIIKH», «/[BOMfHOE OIUIOAOTBOpEHHE Yy ILIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJbHBIX M ABYIOJbHBIX pacTeHU», «KU3HEHHBIA LUK
MOPCKOM KanycTbl», «JKM3HEHHBIN [TUKI MXay, « KU3HEHHBIN UK MAaOPOTHUKAY, «KW3HEHHBIN
LIUKJI COCHBD».

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SSIHIEKIETOK M CIIEPMaTO30H1I0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.




JlabopaTtopHasi paGora «/3ydeHue CTpOEHHMS IIOJOBBIX KIJIETOK Ha TIOTOBBIX
MHKpOIIpenaparax.

IIpakTnyeckasi padora «BplABICHHE NPU3HAKOB CXOJACTBA 3apOABILIECH MO3BOHOYHBIX
KUBOTHBIX».

JlaGopaTopnasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI.

Tema 11. I'eneTuka — HAyKa 0 HACJIECTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

Hcropust craHOBIEHUS ©W pPa3BUTHS TEHETUKM Kak Haykd. Paborter ['. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YUYEHBIX B Pa3BUTUM TeHeTWKH. Paboter H.
K. Konsuosa, H. 1. BaBunoa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. @ununuenko, H.
B. Tumodeea-Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHITHUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, AJIJICIbHBIC
TeHbl, albTEPHATUBHbIC MPU3HAKH, JOMUHAHTHBIA W PEHECCUBHBIA MNPHU3HAK, TOMO3UTOTA,
reTepo3UroTa, 4ucras JWHUSA, THOpUAbI, TeHOTUN, (eHotun. OCHOBHBIE METOIbl TE€HETUKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHI, MOJICKYISIPHO-TEHETUIECKUN.

JdeMoHcTpamun

Hoptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. Basunos, A.
H. Benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodees-Pecosckuii.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIIMBAHUS.

JladopaTopnasi pa6ora «/{po3oduia kak 00bEKT FreHETHUYECKUX UCCIEAOBAHUM.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH MeHaens — 3aKOH €IMHOO0Opa3us
ruOpusioB nepBoro nokojeHus. IIpaBuno nomunupoBanus. Bropoi 3akoH MeHaens — 3aKkoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. [ unoresza
YHCTOTBI FaMeT.

AHanmusupyromee — ckpemuBaHue.  [IpoMeXyTOUHBIM ~ XapakTep  HacCJEeIOBAHMS.
Pacmiennienue npu3HakoB MIPU HEMIOJIHOM JTOMUHUPOBAaHUU.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CuermienHoe HacnenoBanue npusHakoB. Pa6otel T. Moprana. CrernieHHoe Hacae10BaHNe
I€HOB, HAPYLICHHUE CLECTUICHUSA MEXAY TeHaMu. XpOMOCOMHAs TEOpUs HACIEACTBEHHOCTH.

I'enetuka moma. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Iona. AyToCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C I10JIOM.

I'enotun kak uenoctHas cucrema. Ilnendorponus — MHOXKECTBEHHOE ACHCTBUE IEHa.
MHOKeCTBEHHBIN auienu3M. B3aumonelcTBHe HeauIeabHbIX TeHOB. KOMIUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeT4eCcKknii KOHTpOJIb pa3BUTUSA PACTEHUW, JXUBOTHBIX M YEJIOBEKA, a TaKxKe
(U3UOTIOTHUECKUX MPOIIECCOB, TOBEACHUS M KOTHUTUBHBIX (YHKIMN. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35UH — MUKPOOHOM.
['eneTnueckue acrekThl KOHTPOJIS M M3MEHEHUS HacJeICTBEHHON MHPOPMALUU B MOKOJCHUIX
KJIETOK ¥ OPTaHNU3MOB.

JdemMoHcTpanuu

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

Tabnuuer u cxemsl: «IlepBblit u BTOpO# 3akoHbI Mennens», «Tpetuit 3akoH MeHnens»,
«AHanmu3upyollee ckpeuuBanuey, «HenoiaHoe nomuHupoBanuey, «CuerieHHOe Hacael0BaHHe
NPU3HAKOB y Apo3oduisy, «I'enetuka nona», «Kapuorumn yenosekay, «KapruoTun gpo30Qpuis»,
«Kapunotun nruns», «MHOKECTBEHHBIN ajuIean3M», «B3anMozaeicTBue reHOBY.

OO6opynoBaHue: MoJeNb Ui JEMOHCTPALMU 3aKOHOB €AMHO00pa3us THOPUIOB MEPBOTO
IIOKOJICHUSI W PAaCILECIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAlMM 3aKOHA HE3aBHCHMOTO




HACJICIOBAHMSI TTPU3HAKOB, MOJIENb JJII IEMOHCTPAIIUU CIEIUICHHOTO HACIICIOBAHUS MTPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompemnapar: «JIpo3odunay.

IpakTuuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO CKpPEIIMBAHUS Y
JIPO30(UITBIY.

IpakTuueckasi padora «/3yueHue pe3yinbTaTOB AMTHOPHIHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GpopmupoBaHuM (eHorurna. M3MEHYHBOCTDH
npu3HakoB. KauecTBeHHbIE W KOJWMYECTBEHHbIE NpPU3HAKUM. Buasl  M3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBECHHAS.

Monudukanronnas U3MEeHUUBOCTh. Ponb cpensl B hopMupoBaHUr MOIUGUKALMOHHON
n3MeHunBOoCcTH. Hopma peakuuu npusHaka. BapuanMOHHBIM psf M BapualMOHHAs KpuBas
(B. Uoranncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHUYUBOCTH.

['enotunuueckass nu3MeHYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW HM3MEHUYUBOCTH. Bubl
TeHOTUITUYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTuBHAsT M13MEHYMBOCTh. MeEW03 M MMOJIOBOH MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTU. PO KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHHH I'€HETHYECKOTr0 pPa3Ho00pa3us
B [IpeZieJIax OJHOT'O BHUJA.

MytanmonHass MU3MEHYMBOCTh. Buabl MyTanuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WMHAYIUPOBAHHBIE MYyTalMH. SIAepHBIE M IUTOILIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MojoBble MyTauud. [IpUuMHBI BO3HUKHOBEHMS MyTauuil. MyrareHel U HUX
BIIMSHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpolecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HaciencTBeHHoi wu3MeHunBocTd (H.M. BaBwiioB). BuesgepHas HM3MEHYHMBOCTH U
HAaCJIEACTBEHHOCTD.

Onucenemuxa u NUSEHOMUKA, POlb SNUSEHEMUYECKUX (PaKmopo8 6 HACIe008aHUU U
USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoncTpanuu

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

Tabnauiel 1 cxembl: «Buabl u3MeHYHMBOCTHY», «Moau(UKaMOHHAS H3MEHUYUBOCTHY,
«KomOuHaTHBHAS U3MEHUYUBOCTHY, «Meiio3y, «OmiogoTBopeHuey, «I eHeTndeckue 3a00J1eBaHMs
yernoBekay, « Buasl myranuii».

OO6opyoBaHue: KUBbIE W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTCHUH, PUCYHKH
(¢ororpadun) >KUBOTHBIX C PA3TUYHBIMU BUJAMHU U3MEHUYUBOCTH.

JlabopaTopuasi pa6ora «VcciegoBaHue 3aKOHOMEpHOCTEH  MOIU(UKAIIMOHHON
M3MEHUYUBOCTH. [TocTpoeHnEe BapralimOHHOTO psAla ¥ BApUALMOHHON KPUBOM».

IIpakTuyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKAa YesiOBEKA

Kapuotun uenoBexka. MexayHapojaHas OporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IMTOTEHETHICCKUN,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-TeHeTnueckuil. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM 4KcIie ¢ momoibio [T1{P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEApPACHOJIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T€HETHUKH B
MPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYenoBeka. MeauKo-TeHEeTHYeCKoe
KOHCYNbTHpOoBaHue. CTBOJOBBIE KIETKH. [IOHATHE «T€HETUYECKOro Tpy3a». ITHUYECKHUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTnveckue (akTOpbl MOBHIINICHHOW YYyBCTBUTEIBLHOCTH YEIOBEKAa K (PU3UUECKOMY H
XAMHMYECKOMY 3arps3HEHHUIO OKpYXKarollew cpenbl. ['eHeTmueckas NpeapacnooKeHHOCTh
YeJIoBeKa K MaTOIOTHSIM.

JdemMoHcTpanuu



Tabnuuer u cxembl: «Kapuotun yenoBekay, «MeToabl U3yUeHHs] TCHETHKH YEIIOBEKay,
«['enernyeckue 3a001€BaHUS YEIOBEKaY.
IIpakTnyeckas padora «CocTaBlICHUE U aHAIIU3 POIOCIOBHOIN.

Tema 15. Centekuusi OpraHu3sMoB

JloMecTukauusi W CeJEeKIUs. 3apoKICHUE CEJICKUMM M JoMecThKanuu. Yuenue H.
W. BaBunoBa o LleHTpax NPOUCXOXKICHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuid. Poinb
CEJIEKIIMM B CO3JAHMM COPTOB PAcCTEHHUW M NOPOA >KUBOTHBIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTHYECKUX PAIOB B HaCieACTBEHHOW u3MeHuuBoctyu H. M. BaBuiosa, ero sHadeHue st
CEJIEKLIMOHHOM paboOThI.

Mertop! ceneKinoHHOM paboThl. IcKyccTBEHHBII 0TOOP: MacCOBBIN U MHANBUAYAJIbHBIN.
Otanbl KOMOMHAIIMOHHON celeknuu. VcnbiTanue npou3BoaMTeNed Mo MmoToMcTBy. OTOOp MO
TEHOTHITY C ITOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TE€HOTHITY C MTOMOIIBIO aHAIN3A
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIMOHHOW paboTsl. PamuanuoHHBIT 1
XUMHUYECKMH MyTareHe3 KakK MCTOYHUK MYyTauud Yy KyJbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHre TeHOMHOIO PeJakKTUPOBaHUsI U MeToA0B pekoMOnHanTHBIX JJHK m1g nonyuenus
MCXOJHOr0 MaTepuaa JUisl CEJIEKLNH.

[lonyuyenne mnonumuounoB. BHyTrpuBugoBas rubpuausanus. biauzkopoacTBeHHOE
CKpel1BaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Uil ayropuauHr. I'ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rereposuca B cenekuuu. OtganéHHas rubpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTMIKEHHUS CEJIEKIMH pPACTeHUH U
KUBOTHBIX. «3€1€Has peooYUsLY.

CoxpaHeHne U HU3Y4YEHHE I'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHHM M UX JUKHUX
ponuyel A co3JaHusl HOBBIX COPTOB U TMOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
JICUBOMHBIX 8 YEAX YIYUUEHUS CYUWeCmBYIOuUX U cO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aNUl, Nepedosblx uoel u
NepcneKmueHbIX MexHOI02UlL.

JdemoncTpanuu

Hoptpersr: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, I1. II. JIykbsiHeHKO, b.
JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabauie! 1 cxembl: «L{eHTpbl MPOUCXOXKAECHUS U MHOTOOOPa3Hsl KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACJIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanénnas rubpuanszanusy, «MyTtareHes».

JlabopaTopHas padora «/3ydyeHue COpTOB KyIbTYpHBIX PACTEHUN U MOPOJ JOMAILIHUX
KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHre METONOB CEJIEKIIUN PACTCHUINY.

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOBI U JTOCTH)KEHUS CENIEKLUU PACTEHHM M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, B JIaOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BoTexHOJ0rusI M CHHTETHYECKAST OHOJIOTHS

O6T)€KTBI, chonbsyeMme B 6I/IOTeXHOHOFI/II/I, — KIICTOYHBIC W TKAHCBBIC KYJ'H)TypI)I,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaaullMOHHAss OWOTEXHONOTHUS: XJIeOOIeYeHHe,
MOJIYYeHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENNE. Mukpoouomornueckuii cuate3. OOBEKTHI
MI/IKpO6I/IOHOFI/I‘I€CKI/IX TGXHOJIOFI/II\/'I. HpOI/I3BO,Z[CTBO 66.]11(21, AMUWHOKHCIIOT U BUTAMHWHOB.

Co3manrie  TEXHOJIOTMM M  WHCTPYMEHTOB  II€JICHANIPABICHHOTO HM3MCHCHHS W
KOHCTPYI/IpOBaHI/ISI T€HOMOB C IICJIBIO HOJIy‘-IeHI/ISI OpFaHI/ISMOB U UX KOMIIOHCHTOB, co;[epn(aumx
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUUECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyiabTypbl KJIETOK U TKaHEW PACTEHUN M JKUBOTHBIX.
Kpuobanku. Comartuueckas rulOpuau3zanus U coMaTHueckuil smOpuoreHes. lcmonb3oBanue
rariou/ioB B CENEKUUU pacTeHuil. [lonyuenue MmoHoKIOHAnbHBIX anmumen. Hcnonvzosanue
MOHOKJIOHAbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCcTpyKIIMS SHIEKIETOK U KIIOHUPOBAHKE KUBOTHBIX. MeTO/ TpaHCIJIaHTAIlUU SJEP KIETOK.
Texnonoeuu  0300poénenus,  KyIbMUBUPOBAHUA U  MUKDOKIOHAILHOZO — PASMHOMNCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas 1 TeHHasi UHXKeHepHs. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHPOBAHHE
pexkomOunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXXEHEPUH.

Menununckue 6uorexnonoruu. [loctrenomuas udponas meaununa. [ILP-muarnocTuka.
MeTab010MHBIH aHATH3, TEHOIICHTPUYECKHIA aHAIM3 TIPOTEOMa YeI0BEKa JIJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcronbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepamnus paka. 3D-0nonnxeHepus
JUTSE Pa3paboTKH (DYHIaMEHTAIBHBIX OCHOB MEIUITMHCKUAX TEXHOJIOTHMA, CO3/IaHUS KOMILIEKCHBIX
TKaHeW coYeTaHWeM TEXHOJOTUM TPEXMEPHOro OMONpPUHTHHTA U ckaddoNauHTa A pelleHus
3a71a4 NEPCOHAITM3UPOBAHHON MEIUIIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IIeNbI0 oOecrevyeHrus KOMOMHMPOBAHHOW 3aIUTHI OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISIPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
COJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETIOBEKA U JKUBOTHBIX.

JdemMoHcTpauuu

Tabauiel  u cxembl: «lcronb30BaHHE MUKPOOPTaHU3MOB B MPOMBINIJICHHOM
POU3BOCTBEY, «KieTounast nH>xeHepus», «['eHHas HHKEHEPUs».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckasi padora «IlonydeHne MOJIOYHOKUCIBIX TIPOLYKTOBY.

IKcKypeusi «bHOTeXHOIOrus — BaxKHEHNIIIas MPOU3BOUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJIIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJTIOIUOHHBIX MPEACTABIEHU B OMOJIOTUMN

OpomonnonHas Teopus Y. lapsuna. [Ipeanoceuiky BOSHUKHOBEHU AapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTs Y. JlapBuHa.

JBwxyue cuiabl 3BoiouuMd  BuaoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTb
Pa3MHOXXEHHSI OPTraHW3MOB, HACJIEJCTBEHHAas: HW3MEHYMBOCTb, Ooppba 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmrnenue cuHTeTnyeckoit reopuu 3Bostonuu (CTI). HelitpanbHas Teopus SBOIIOIHH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJNOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdemMoHcTpanuu

IMoptpetsl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Mnep, XK. KroBbe,
Y. HapsuHn, C. C. YUerBepukos, U. 1. llImansraysen, Jx. Xonnein, . K. benses.

Tabmuiel 1 cxembl: «Cucrema xuBoit npupoas! (o K. Jlunnero)», «JlectHuna *KuBbIX
cyuiects (1o Jlamapky)», «Mexanu3m popMHUPOBaHUS IPUCTIOCOOTICHUN Y PACTEHUI U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyta nyremectsus Y. Jlapsunay, «Haxonku Y. lapsunay,
«®Dopmbl 60pbOBI 3a cymiecTBoBaHe», «Ilopossl romybeit», «MHoroodpasue KyabTYpHBIX (HopM
KarnycTb», «Ilopoapl JOMamIHUX KHUBOTHBIX», «(Cxema o00pa3oBaHUS HOBBIX BHJOB (II0
Y. JapBuny)», «CxemMa COOTHOUIEHUS IBIKYIIMX CHUJI 3BONIONUNY», «OCHOBHBIC MOJOKEHHS
CUHTETHYECKON TEOPUH IBOJIIOLIVM.

Tema 2. MuKpo3BOJIIOIHS U €€ Pe3yJibTaThl



[lomynsmus Kak ayeMEHTapHas €IMHULA 3BOMIONUH. COBpPEMEHHBIE METOBI OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHo(oH/1a MOMYIISIMY KaK
AJIEMEHTAapHOE JBOJIIOIIMOHHOE SBJIEHHE. 3aKOH TIeHeTHYeckoro pasHoBecus JIx. Xapau,
B. Baitn6epra.

OneMeHTapHble (DAKTOPHl (IBMXKYIIME CHIIBI) SBOJIIOUMU. MyYTallMOHHBIMA TpoIecc.
Komb6unarusHast u3MmeHUnBOCTh. [peii reHoB — cirydaiiHble HEHANPaBICHHbIE U3MEHEHHUS YaCTOT
aeneid B monynsanusax. Jddext ocHoBarens. Ipgpexm dOymuviiounozo eoprviuka. CHudiceHue
2eHeMmuU4ecKo20 pasHoobpasus: npudursl u creocmeus. Ilpossnenue sghghexkma Opetigha cenos 6
oonvwux U manelx nonyiayusx. Murpanuu. M3onsamus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHAs1), OroIornyYecKast (pEnpoIyKTUBHA ).

EcrecTBeHHbI 0TOOp — Hampapisromuii (akTtop 3BoIONUH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIOIMIUN, paspbIBaloOmui (Iu3pynTuBHbIN). [lomoBoi oTOop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO ITOBECHMSI )KUBOTHBIX.

[IpucnocoOaeHHOCT, OPraHU3MOB KaK pe3ysbTaT MUKPOIBOJIIONMU. BO3HUKHOBEHHE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl ¥ uanoanantTanuu. [IpuMeps! nprcrnocodaeHuii y
OpraHu3MoB:  Mopdoiorudeckue, GU3HOIOTHYECKUE, OUOXMMUYECKUE, MOBEJACHYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepuu u crpykTypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIOIMH.
Wzomsiust — kimroueBoil  pakTop BUAooOpazoBanus. Ilyth u cmocoObl BUA00Opa30OBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE)
(monumnonanzauus, rudpuauzanus). JJuTeIbHOCTh SBOITIOLUOHHBIX ITPOLIECCOB.

Mexanu3mbl (OpMUPOBaHHS OMOIOTUYECKOTO Pa3HOO00pasusl.

Ponp 3BOMIOLMOHHON OHOJOTMM B pa3pabOTKE HAYYHBIX METOJOB COXPAaHEHUs
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MAapasUTOB M HMX XO031€B. MeXaHU3MbI
(bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEll.

JdemoncTpanuu

Hoptpertsr: C. C. YerBepukos, J. Maiip.

Tabnuiel 1 cxembl: «MyTalMOHHAs U3MEHYUBOCTDY, «IlomynsanonHas cTpyKkTypa Buaa»,
«Cxema mposiBiieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKymipe CHIBI  DBOJIIOIUN,
«DKOJOTHYEeCKass H30JSLIMs MONysIuMi ceBaHCKOM (openn», «l'eorpaduueckas H30IALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHcTBUA ecTecTBEHHOro otOopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3M, «OKuBspie HCKOIIa€MBIEY,
«[ToxkpoBUTENBCTBEHHAs OKpacka >XKHMBOTHBIX», «lIpemympexnaromias okpacka >KHBOTHBIX»,
«®Du3nonoruueckue agantauuny, «I[IpucrnocodbseHHOCTh OPraHU3MOB U €€ OTHOCUTENIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrnocoObl
BUJ000pazoBanus», «l'eorpadpuyeckoe BHIOOOpa3oBaHME TPEX  BUIOB  JIAHABIIICHY,
«DKOJIOTHYECKOe BHJI000pa3oBaHMe BHUJOB CHHUI, «[lomumionasl pactenuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repbapu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uydesa MTHULl U 3Bepeil ¢
pUMepaMu pa3jNYHbIX MPUCIOCOOJIEHNH, yydyena NTHUIl U 3Bepei pa3HbIX BHUJIOB, repdapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUHBIMU CIIOCOOAMH.

JlabopaTopHasi paboTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlaGopaTtopnass padora «lIpucnocoGneHuss OpraHM3MOB U UX OTHOCHTEJbHas
11EeJIECO00PA3ZHOCTHY.

JlaGopaTopuas padora «CpaBHEHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpoasosonust 4 eé pe3yJabTaThl

Metoael  u3ydeHus MakposBomonuu. [lameoHTonormueckue METOAbl  M3Yy4YEHUs
sBostouu. Ilepexoanbie (opMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckne metonpl wu3yudeHus HBomronuu. CpaBHeHue Giopbl u  (ayHbI
MaTEepPHKOB U OCTpOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.



DOMOPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUISCKUE METOIBI U3YUCHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOIUU OHTOTE€HE3a W MOSIBICHHS SBOJIOIMOHHBIX HOBILIECTB.
['omonornyHbie U aHAIOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIsIpHO-
reHeTUYeCKue, OWOXMMHUYECKHEe ¢  MaTeMaTH4YeCKHe METOAbl HM3YyUEHHUS  HBOJIOLHUU.
['omonornynbie TeHbl. COBpeMEHHBIC METOIBI TOCTPOCHHUSI (PHIIOTEHETUYECKHX JICPEBHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMepHOCTH (NIpaBWIIA) OBONIONUHU. [Ipunyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHIH.

JdemMoHcTpanuu

[optpetst: K. M. bap, A. O. KoBaneckuii, @. Mroiuep, J. ['ekkensb.

Tabnuiet u cxembl: «OUITOTEHETUICCKHUH PSJT JTOMIAIN», «APXEONTEPUKCY, «3BEpO3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe mTanopoTHUKNY, «buoreorpaduueckue
30HBI 3emum», «Jlpelip koHTHHEHTOBY», «PenmukThl», «HawampHbie cTaguu 3MOPHOHATBHOTO
pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTMYHBIEC U AaHATIOTUYHBIE OPTaHbIY, «PyIHUMEHTHI»,
«ATaBU3MBIY, «XpPOMOCOMHBIC HAOOPHI YEIOBEKAa W IIMMIIaH3e», «[JTaBHBIC HAMPaBICHUS
SBOTIOIHHY, «O0I1IHe 3aKOHOMEPHOCTH SBOJIIOIIHI.

OO6opynoBanue: KOJUICKIUU, repObapuu, MYJSDKH HCKOIMAEMBIX OCTAaTKOB OPraHWU3MOB,
MYJISKH TOMOJIOTHYHBIX, AHAJIOTMYHBIX, PYIAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KM3HH Ha 3emJie

Hayunble rumoresbl MpOMCXOXKICHHUS >KM3HM Ha 3emiie. AOHOreHe3 M MaHCIEPMHUS.
JloHayuHble TpPEICTABICHUSI O 3apOXKICHUU JKU3HU (KpealunoHH3M). ['mmore3a HOCTOSIHHOTO
CaM03apOoKJICHUs KU3HU U €€ onpoBepxkeHue onbitamu ®. Penu, JI. Cnannanuanu, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeopraHuueckoi sBostonnu. [lnanerapuas (reosorndeckast) SBOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHWYECKUX BEIIECTB W3 HEOPraHWYECKUX.
OmnsiT C. Muinepa u I'. FOpu. O6pazoBanue noiauMepoB U3 MoHOMepoB. KoariepBaTHas runoresa
A. W.Onapuna, runore3a mnepBuuyHoro OynpoHa Jk. XomnaelHa, TreHeTHYecKas THUIOTE3a
I'. Ménnepa. Pubosumer (T.Yek) u rumoreza «mupa PHK» V. T'mnGepra. ®opmupoBanue
MeMOpaH ¥ BOSHUKHOBEHHE ITPOTOKIIETKH.

Hctopus 3emmm u Mmeronsl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTENbHasT M aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHOnOrMYecKas mKasua: 30Hbl, 3pbl, IEPHUOIBL, FTIOXH.

HavanpHble aTanel oprannyeckoil 3Bontonuu. [losBaeHre 1 3BOIIONUS MEPBBIX KIIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOIMIEHKM KaK aHajor mnepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMoOreHe3). DBOIIOIMOHHOE MPOUCXOXKICHHE BHPYCOB.
[TpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHW3MOB. DBO3HUKHOBEHHME OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Talbl BOJNIONMU BBICHIMX pacTeHui. OCHOBHBIE apoMOP(O3bI pacTEeHUil.
Brixon pactenuit Ha cymry. [losiBieHue cropoBbIX pacTeHH 1 3aBoeBaHKue UMH cylin. CeMeHHbIe
pactenus. [IpoucxoxaeHne BETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tamnbl 3BOJIOLUU XUBOTHOTO Mupa. OcCHOBHBIE apoMOp(}o3bl KUBOTHBIX.
Bengckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MO3BOHOYHBIX. [Iponcxoxaenne aMmpuOwii 1 penTuiIni.
[TpoucxoxxaeHne MiEKONMUTAIOMUX M nTHL. [lpuHImn kimodyeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3zButue xu3HM Ha 3emiie IO IpaM U MEepUoIaM: apXeil, MPOoTEepO30i, Maneo30M, ME3030H,
KaitHOo30M. O01Ias XapakTepruCTHKA KIIMMaTa M Fe0JIOTHIecKuX mpoiieccoB. [losiBiaeHue u paciser



XapaKTEpHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBHMS W BIMSHHE HA Ta30BbIM COCTaB
aTMoChepBhl.

MaccoBble BbIMUpaHHUSI — HKOJIOTMUECKUE KPU3UCHI Ipouuioro. [IpuduHbl U cienctBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIM IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
coxpaHeHus OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cucTteMa opranuyeckoro mupa. [lpunnumnel kinaccudukanyu opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoHcTpauuu

Hoptpersr: ®. Penu, JI. Cnamnanuanu, JI. [Tacrep, U. . MeunukoB, A. U. Onapum,
k. Xonaeitn, I'. Mémnep, C. Muep, I'. FOpu.

Tabmnuubl u cxeMbl: «Cxema onbita @. Penuy», «Cxema onbita JI. [Tactepa no uzyueHuto
caMo3apokIeHus: Ku3HW», «Cxema ombita C. Mumiepa, I'. FOpu», «3Tanbsl HeopraHUYECKOM
’BOIIOLIMNY, «['eoXxpoHosoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW 3BOJIIOLMMY,
«Cxema 00pa30BaHUs DYKAPUOT MMyTEM cuMOHoreHes3ay, «Crucrema )uBoi mpupoibl», «CTpoeHue
BUpyca», «Apomopdo3bl pacTeHui», «PuHHOPHUTB, «OITHOKIETOUHBIE BOIOPOCIN,
«MHOroknaeTounble Bogopocin», «Mxu», «llanopoTHukmn», «l'010CEeMEHHBIE pacTEHUA,
«Opranbl 1IBETKOBBIX pacTeHHil», «(CxeMa pa3BUTHS >KUBOTHOTO MHpPa», «ApoMopdo3bl
JKUBOTHBIX», «[Ipocreitmmey, «KumeunononoctHeiey, «llmockue yepBu», «HineHHCTOHOTHER,
«Pw10B1», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItuupy, «Miaekonuratomue», «Pa3Butue
JKU3HU B apXeuckol spey», «Pa3BUTHE XU3HU B MPOTEPO3OMCKOU 3pe», «Pa3BuTue KU3HU B
IIaJIC030MCKOM dpe», «Pa3BUTHE KU3HHA B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
3pe», «CoBpeMEHHas CUCTEMa OPTAaHUYECKOTO MUPay.

OO6opynoBanue: repOapuu pPACTEHHN pPa3IMYHBIX OTACJIOB, KOJUICKIIMM HAaCEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEpEd, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPIaHU3MOB.

BupryanbHas jgaGopatopHas padora «MoaenupoBanue onbiToB Muiepa—tOpu 1o
U3y4EHHIO a0MOT€HHOI0 CHHTE3a OPIraHUYECKUX COeIMHEHUH B TIEPBUYHOM aTMOchepe.

JlabopaTtopnasi paGora «l/3yuyeHue M OIHMCAaHHE HCKOMAEMBIX OCTAaTKOB JIPEBHHUX
OpPTaHU3MOBY.

IpakTnyeckass padora «lI3ydueHne o0coOEHHOCTEM CTPOEHUS pPACTEHUH pa3HbBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxo:kaeHue 4yeJi0BeKa — AaHTPONOreHe3

Paszgensl u 3agaun anTponosiorui. MeTopl aHTPOIOJIOTHH.

CraHOBIIEHHE TIPENCTABICHUM O MPOUCXOXKJICHWU YeNIOBEKa. Peruruo3Hbie BO33PEHHS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CXoACTBO 4YeloOBEeKa C JKUBOTHBEIMH. CHCTEMaTHYeCKOEe TMOJIOKEHUE UYeIOBEKa.
CBuzeTenbCcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CPaBHUTEIHHO-MOpP(]OIOTHUecKHe,
AMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIUYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwkymme  cunbl  (pakTopel)  aHTpomoreHe3a: OWOJIOTMYECKHE,  COIHMAIIBHEIE.
CooTHorieHre OMOJIOTUYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaIMM AHTPOTIOTeHe3a. PaHHME YyeroBekooOpazHbie 00e3bsHbI (IPOKOHCYIIBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH | JIIOJCH. ABCTPATIOIUTEKH —
JBYHOTHE IpeKH Jiroacu. UenoBek ymenbld, NEepBble U3TOTOBIICHUs Opyauil Tpyaa. Uenosek
MPSIMOXOJISAIITUN M TIEPBBIA BBIXOJ JIIOAEH 3a mpenensl Adpuku. UenoBek rennenb0eprckuii —
001l mpeoK HeaHIePTAThCKOTO YeIOBEKa U YelIOBEKa Pa3yMHOT0. YelnoBek HeaHIepTalbCKUi
Kak BHUJ JIIOJICH XOJIOJHOrO Kiaumara. YeaoBeK pa3yMHbI COBPEMEHHOIO THUIMA, JEHUCOBCKUM
YeIIOBEK, OCBOCHUE KOHTUHEHTOB 3a mnpezaenamu Adpuku. [laneoreHeTrka 1 maaeoreHoMHKa.



DBOIIIOLUSL COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIH OTOOp B MOMYISANMAX YEJIOBEKa.
Myranuonssiit poriecc U nonumopdusm. [lonynasuuoHHble BOJIHBIL, Apeiid TeHOB, MUTpalus U
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bonbiue pacel: eBponeouHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (PKBAaTOpUAJIbHAS), MOHIOJIOMIHAs (a3UaTCKO-aMepuKaHckas). Bpems u
IyTH pPAacceleHHs 4YeloBeKa IO I[uiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucrnoco0IeHHOCTh YeloBeKa K pa3HbIM YCIOBUSAM OKPYXKAroIei
cpensl. BnusiHue reorpaduyeckoil cpenpl U Apelida reHoB Ha MOPQOJIOTHIO U (HHUIUOIOTHIO
YeJI0BEKa.

MexnucuuIiMHapHele  MEeToAbl B (Gu3nueckoil (OMOJOrH4ecKoi) aHTPOIOIOTHH.
OBOJIIOLMOHHAs ~ AHTPOIOJIOTMST M MaJC€OAHTPOIIOJIOTHSI  YEJIOBEUYECKUX  IOMYJIALHUM.
buoconuanpHple  HMCclieqOBaHUSA — NpUPOJbl  uenoBeka.  MccnegoBaHue — KOIBOIIOLUHU
OMOJIOTMYECKOI0 U COLIMAIBHOIO B YEJIOBEKE.

JdeMoHcTpamun

Ioptpetst: Y. JdapBun, JI. JIuku, A. A. Porunckuit, M. M. ['epacumos.

Tabouiel 1 cxembl: «MeToasl  aHTpornonorun», «l[OJOBHOH MO3r 4YeIOBEKa»,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MHMMIIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBWXKyIIME CHUJIBI AHTPONOrEHEe3a», «IDBOJIOIMOHHOE JAPEBO YEIOBEKa»,
«ABcTpanonurex», «4enoBek ymenbiit», «HenoBek NpAMOXOIAIINN», «/{eHUCOBCKUI YEI0BEK»
«Heanpepranpup», «KpomanboHIbD, «lIpeaku dyenoBeka», «ITalbl BOJIIOIUN YEJIOBEKAY,
«Pace1 yenoBekay.

O6opyaoBaHue: MyJISHKH OKaMEHENIOCTe!, MPEAMETOB MaTEepUaIbHOU KYIbTYphI MPEIKOB
YeloBeka, penpoaykiun (pororpaduun) KapTUH ¢ MEPOTOTUICCKIMH U OMOJICHCKUMH CIOKETaMU
MIPOUCXOXKICHUS YeloBeKa, (ororpaduu HaXOIOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
YyeJloBeKa, MOJIETb Yeperna 4esloBeKa M yeperna IIMMIaH3€, MOJIElb KUCTH YeJOBeKa M KHCTU
LIMMIIaH3€, MOJEIU TOPCa MIPEIKOB YEIOBEKA.

JlabopaTopuasi padora «V3ydeHne OCOOEHHOCTEM CTpOEHMsSI CKEJeTa YeJOBeKa,
CBSI3aHHBIX C MPSAMOXOKJICHUEM).

IIpakTuyeckasi padora «l3yueHne HKOJIOTMYECKUX aJanTaluil 4YeIOBEKay.

Tema 6. Dkosormsi — Hayka O B3aMMOOTHOIIEHHSIX OPraHu3dMoOB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxxaeHue U pa3BuTHEe dKonoruu B Tpydax A. ['ym6onpara, K. @.Pynee, H.
A. CesepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amaum skonoruu. Csizb
HKOJIOTHU C APYTUMH HayKaMH.

MeTtonast sxonoruu. [loneBsie HaOMIOACHNUS. DKCIEPUMEHTHI B AKOJIOTHH: MPUPOIHBIE U
nabopaTopHbeie. MoenupoBaHue B KOJIOTHH. MOHUTOPHUHT OKPYKAIOIIECH CPEJIbl: JTOKATHHBIN,
PETHOHANBHBIN U TI100aIbHBIH.

3HaYCHNE DKOJIOTHYECKUX 3HAHWM ISl YeJIOBEKa. DKOJOTMUECKOEe MHPOBO33PEHUE KaK
OCHOBa CBs3€H deloBeuecTBa € MNpupoaod. POpMHUPOBAHUE SKOJOTUYECKOW KYIbTYpbl M
HKOJIOTUYECKON TPaMOTHOCTH HACEJICHHSI.

JdemMoHcTpanuu

Hoptpetsr: A. I'ym6Gombar, K. ®. Pynse, H. A. CeseprioB, . ['exkkens, A. Tencmu, B.
H. Cykaués.

Tabmuibl u cxembl: «Pasznensl sxomorumn», «MeToasl dKoIoTHn», «CXemMa MOHHUTOPUHTA
OKPY’KaIOILIEeH Cpeabl».

JlaGopaTopHas padora «/3ydeHne METO0B YKOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmbl 4 cpeia 00UTAHUSA
Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH MX JeiictBus. Kiaccudukarms
9KOJIOTUYECKHX  (pakTOpoB:  aOWOTHYECKHMEe, OWOTHYeCKHWe, aHTpomoreHHele.  OOmue



3aKOHOMEPHOCTH JAEUCTBHs dKoyoruueckux (akropos. IlpaBuino munumyma (K. Hlnpenrens,
10O. JIn6ux). TonepanTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aobunornueckue paxTopsl. CBET Kak IKOJOTHUecKuil pakTop. JleificTBue pa3HbIX y4yacTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYNIbl PACTEHUW M JKUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUrHabHas pojib cBeTa. @oTonepuoiu3m.

Temnepatypa kak skojoruyeckuil Qaxrtop. [eiicTBue TemmepaTypbl Ha OpPIraHU3MBIL.
[TolKuI0TEpMHBIE U TOMOHOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxnoctps kak 3xonoruyeckuit gaxrtop. IIpucnocobnenuss pacteHU K MOAIEP>KAHUIO
BojHOro Oananca. Kiaccudukamms pacTteHuid 1O OTHOIIEHHIO K Boje. llpucnocoOnenus
JKMBOTHBIX K U3MEHEHHIO BOJIHOT'O PEXUMA.

Cpensl oOuTaHMs OPTaHU3MOB: BOJHAs, HA3eMHO-BO3IYLIHAs, MOYBCHHAs, TITyOMHHAs
MOJMOYBEHHAs, BHYTpHUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue purmsl. BHelmHue 1 BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HHU.

XKuznennsle ¢opmbl opranu3moB. [lonstue o xuzHeHHoil hopme. KusHenuoie Gopmbl
pacTeHMii: JAepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPAaBBI.
KuzneHusle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue Qakropel. Bumbl OHMOTHYECKMX  B3aUMOJEHCTBUHN: KOHKYPEHLIHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, xoomepars, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOICHUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYCCKHX B3aUMOJCHCTBUU JUIS CYIICCTBOBAHHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIFOUEHUSI.

JdemMoHcTpanuu

Tabnuuel ¥ cxembl: «IKosorudyeckue GpakTopb», «CBETOBOH CHEKTP», «IKOJOTHUECKUE
TPYIIbI )KUBOTHBIX MO OTHOILEHUIO K CBETY», «TeMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOHOKPOBHbBIE
KHUBOTHBIE», «Du3HONOrHYecKre aJanTaluu XHUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOBY,
«buonoruyeckue putMbD», «KnusHeHHsle (opMbl pacTeHuin», « Kru3HeHHble (OPMBI )KUBOTHBIX,
«OKOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IDKOCUCTEMa XBOMHOrO Jiecayn, «llemu nurtanus»,
«XuHuvectBoy, «Ilapasutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repOapuu pacTeHUM M KHUBOTHBIX, MPHUCIOCOOJEHHBIX K BIUSHHIO
pPa3IMYHBIX  AKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHust, repdapuu U KOJUIEKIIMU TETION00UBBIX, 3SMMOCTOMKHIX, MOPO30yCTONYNBBIX paCTEHU,
yydenga MNTUL M 3Beped, repOapuu pacTeHHi, OTHOCIIUXCA K TUrpopuTaMm, KcepopuTam,
Me30¢uTaM, KOMHAaTHBIE PAaCTEHUS TaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpedax, TrepbapuM M KOJUIEKLIMHM pAcTEHHWH M JKMBOTHBIX, OOJajaroluX 4YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUH JKU3HU, repOdapuu U KOJJIEKLIUU
pacTeHU M KUBOTHBIX PA3TUYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMU KUBOTHBIX, YIaCTBYIOIIUX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopHasi padora «BblsiBieHHE NPHUCIIOCOOJIEHUI OPraHU3MOB K BIIHSHHUIO
TEMIIEPATYPBI».

JlabopaTopuasi pa6ora «AHAaTOMHUYECKHE OCOOEHHOCTH PACTEHUI M3 pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIANMIA

DKOJOTHYECKHE XapaKTepUCTUKH Mmonyisiiuu. [Tomymnsiuus kak Ouosornyeckas cucrema.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTHH BHUIIOB B
(bopMUPOBAHNUU TPOCTPAHCTBEHHOM CTPYKTYpHI Momynauuidi. OCHOBHbIE MOKAa3aTeNN MOIMYIISIIINN:



YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsl W IIOJOBasi CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DkoJioruueckasi CTpykTypa nonyisiuu. OleHka 4YUCICHHOCTH Monynsnuu. JluHamuka
NONYJISIUUU U €€ perysanus. buortnueckuil moTeHuMan nonyasiuud. MoaenupoBaHue JMHaAMUKU
nonyisiuuu. KpuBble pocta 4YuciaeHHOCTH mnomynsuud. Kpusble BbDKMBaHMS. Peryisinus
YHUCIIGHHOCTH TMOMYJSLMHA: pPOJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsTe 00 »sKonoruyeckoil Humie Bujaa. Mectoobutanue. MHOroMepHas MOJETb
skosornyeckord Humm Jx.M. XarunHcona. Pa3mepsl skonorndyeckord HUIIM. [loTeHnuansHas u
peann30BaHHAas HUILU.

Bun kak cucrema nomynsuui. Apeansl BUJIOB. Buabl M MX JKU3HEHHBIE CTpPATETHU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEACHUS W MHUIpalUid JKUBOTHBIX. bHoJornueckue WHBAa3UU
Yy>KE€POJIHbIX BUOB.

JdemMoHcTpauuu

Iloprpet: Jx. U. XaTunHCOH.

Tabauibl ¥ cxembl: « IKOJIOTUUECKHUE XapaKTEPUCTUKU MOMYISIuny, «IIpocTpancTBeHHas
CTPYKTypa nonyiasauun», «Bo3pacTHble mnupamMuipsl nOOMyssiquu», «CKOpPOCTb 3aceneHus
MOBEPXHOCTH 3€MJIM Pa3IU4YHBIMU OpraHu3zMamm», «Mojens skojoruuecko Humu Jx.
N. XarunHcoHna.

ObopynoBanue: repdapun pacTeHUN, KOJUICKIIUN KUBOTHBIX.

JladopaTopnasi padora «IIpucmnocoOiaeHus ceMsH pacCTeHU K paCCENICHUION.

Tema 9. Jkon0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBsi3M MeXAy OpraHU3MamH B
OuoreHose.

Okocuctema kak otTkpeiTag cuctema (A. JIx. Tencnu). ®DyHKUIMOHANBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTHI, peAylLeHTbl. Tpoduyeckue ypOBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue O60ku 3kocucTeM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BeHeCTB U MOTOK HEPTUU B IKOCHCTEME.

OcHoBHBbIE ITOKa3aTean 3KocucTeMbl. buomacca u npoaykius. OK0JI0rHYeCKrue MUPaMHIbl
quces, OMOMacChl U SHEPTUH.

Jlunamuxa aKOCUCEM. Kamacmpoghuueckue nepecmpouxu. Dnykmyayuu.
HanpaBneHnHble 3aKOHOMEpHBbIE CMEHBI COOOIIECTB — CyKUeccuu. llepBuuHble W BTOpUYHBIE
CYyKIIECCMM W MX HpUYUHBL. AHTpONOTreHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe
coobuiectBo. bropasHooOpa3ue M MOJHOTAa KPYroBOpOTa BEIIECTB — OCHOBA YCTOHYHMBOCTHU
COOO0I1IECTB.

IIpuponnble 3KOCUCTEMBI. JKocucmemsbl 03€p U pex. IKocucmemvbl Mopeu U OKeaHos.
DKocucmemvl myHop, 1ecos, cmeneil, nyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuums wMexny
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opockas diopa u dayna.
CunanTponuzanus ropojckoi ¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAuY€HHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWUCTBUN  OpraHM3MOB B
sKocucTeMax. Ponv kackaonozo sghghexma u 6ud06-30uduxamopos (Kiouesvix 6uU008) 6
@yHrkyuonuposanuu sxocucmem. IlepeHoc SHEPTruu 1 BEIIECTB MEX1y CMEKHBIMU SKOCUCTEMaMHU.
YCTOMUMBOCTh OpPraHU3MOB, MOMYJSIIMM W 3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U
AHTPOINOT€HHBIX BO3JICHCTBUM.

Mexanusmbl  6030elicmeuss  3a2pA3HEHUll  PA3HLIX MUNO08 HA  CYOOP2AHUZMEHHOM,
OpP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIO2UUECKO20



HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JdemMoHcTpanuu

[Moptpert: A. Ix. Tencnu.

Tabnuibl U cxembl: «CTpYKTypa OHMOIIEHO3a», « IKOCUCTEMA IIMPOKOIUCTBEHHOIO JIeCay,
«JKocucTeMa XBOWHOro Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B 9KocucrteMe», «llenmn mwuraHus (macTOMINHAA, JETPUTHAS)Y,
«OKoyornyecKas mupaMua dyucen», « IKoJoruueckas nupamuaa Ouomaccoly, «IKoJorudeckas
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
nocie noxapay, « JKocuctema o3epay, «ArpoueHos3y», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporeHose», «lIpumepsl ypboakocuctem».

O6opynoBanue: repObapuu pacTeHUM, KOJJICKIMU HACEKOMbIX, Uydyela MTHUIl U 3BEpew,
repOapuu KyJIbTYpHBIX U AUKOPACTYUINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IpakTnuyeckas padora «3yyeHue u onucanue ypOo3KOCHCTEMbI».

JlabopaTopuasi padora «/3yuenue pazHooOpa3usi MEIKUX [TOYBEHHbIX YWIEHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKypeust «IKCKYpCcHUsl B TUIIMYHBIA OMoreoneHo3 (B 1yOpaBy, Oepe3HsK, €1bHHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WK B TEIUIMYHOE XO03SIHCTBO)».

Tema 10. Buocdepa — rinodanpHast IkocucTeMa

buocdepa — obumennanerapHas o0osouka 3eMid, I€ CYLIECTBYET WM CYIIECTBOBaJa
)u3Hb. PasButne npencrasieHuii o bnocdepe B Tpynax J. 3tocca. Yuenue B. 1. BepHanckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo 6uochepsl U ero QyHKIIUH.

3aKkOHOMEPHOCTHU cymiecTBoBaHUs Ouocheprsl. OcobeHHOCTH OHMochepsl Kak rio0aabHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OroreoXMMHYECKHE HUKIIBI (Yriieposia, a3ota). PUTMUUHOCTD siBIIeHUI B Onocdepe.

3oHanbHOCTh OMocdepbl. [TonsTHe 0 GnoMe. OCHOBHBIE OMOMBI CYILIU: TYHJIPa, XBOWHBIE
jeca, CMEUIaHHbIe W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITYCTHIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpykrypa u (GQYyHKIOUS SKUBBIX CHCTEM, OI€HKa HX PECYpCHOrO NOTEHIMala H
O6uochepHbIX QYHKIHUI.

JdemMoHcTpanuu

Ioprpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmnuubl u cxemsl: «I'eocdeps 3emnny, «KpyroBopot azorta B mpupozae», «Kpyrosopot
yriepojaa B mpupoje», «KpyroBopor kuciopoaa B npupozae», «KpyroBopot BoJsl B IPUPOAE»,
«OcHoBHBIE OMOMBI cymny, «Knumatuueckue nosica 3eminy, «Tynapa», «Taiiray, «CMenianHbIi
aecy, «lllupokonucTBeHHbIH Jecy, «Ctenby, «CaBanHay, «IlycThiHay, «Tponudeckuit ecy.

ObopynoBanue: repoapuy paCTeHUN Pa3HBIX OMOMOB, KOJUICKITUH >KHBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKoJIoTHYeCKHe KpU3UChl W WX MpUYUHBL. Bo3neiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeapl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOOHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymenue nousel. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHHEe KinMaTa.

AHTpPONIOTEHHOE BO3JEHCTBHE HA pACTUTEIbHBIM M JKMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U )KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI pUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caapl U 300JOTHYECKHE
HapKH.

OCHOBHBIE IPUHIHUIIBI YCTOMYHMBOTO Pa3BUTHSI YEJIOBEUECTBA U MPUPOAbL. PanoHansHoe
NPUPOJONIONB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €r0 BEPOSITHBIE NIOCIEACTBHSL.



Pa3BuTHe METOJOB MOHHTOPHHTAa pAa3BUTHS OMACHBIX TEXHOTCHHBIX TPOIECCOB.
Cucmemmuble uccredosanusi nepexooa K pecypcocoepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemsl, obecneuugarowue 0OCMYn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX BU008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKOCUCmem 1 cnoco606 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHwIxX 9KOCUCTIEM.

JdemMoHcTpanuu

Tabnuiel  u cxembl: «3arps3HeHre aTtMocdepb», «3arps3HeHue Tuapochepb,
«3arpsi3HeHHE TOYBBDY, «[TapHUKOBBIA 3P PeKT», «Oc000 OXpaHIEMbIE TPUPOIHBIC TEPPUTOPHI,
«Mopenu ynpaBisieMOro Mupa.

Oo6opynoanue: ¢potorpadun OXpaHsIeMbIX paCTCHHI U )KMBOTHBIX KpacHoii kauru Poccuiickoit
®enepanun, KpacHol KHUTH pervuoHa.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHHUSA K pe3yjibTaTaM OCBOCHMS OOYyYaroIUMUCS
pOTpPaMM CPEIHEro 00IIeTo 00pa30BaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U TPEIMETHBIE.

B cTpykType JTMUHOCTHBIX pe3yJlbTaTOB OCBOCHMS MPOrpaMMbl IO OMOJIOTUHU BBIJEIEHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momueéayuu K OOy4eHHIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOIUXCSl PYKOBOJACTBOBATHCS B
CBOEM  JEATEIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMH  CHCTEME
OMOJOTHYECKOr0  OOpa3OBaHMSl, Haauuue NPAasoCO3HAHUs ~ SKOJIOTMUECKON  KYJIbTYpBHI,
cnocobnocmu cmagumy 1EIHA U CTPOUTH )KU3HEHHBIE MIJIaHBbI.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHUS MPOTrPaMMbl IO OMOJIOTMH JOCTUTAIOTCS B €IMHCTBE
y4eOHOIl W BOCHUTATENbHOMN JEsATeIbHOCTH B COOTBETCTBHM C TPAJULUOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOIiecTBe MpaBWJIaMH U HOPMAaMU MOBEAEHHS M CIOCOOCTBYIOT IpOLECCaM CaMOITO3HAHMA,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, PA3BUTHUsI BHYTPEHHEHW MO3MLIMU JMYHOCTH, MAaTPUOTH3MA U
YBa)XXEHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O W  TpaJulusM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEN cpee.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS yueOHOTo npeaMeTa «bruonorusy J0mKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHaroLIUXCsl pyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEU
MO3UIUEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  OOIIecTBa,
paclIipeHe KU3HEHHOTO OIbITa U ONBITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALNUN OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MLIMU OOydarolerocs Kak aKTUBHOIO MU
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOA3aHHOCTEH, YBa)K€HUE 3aKOHA M
IIPABOIIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOH ACSITENFHOCTH MIPH CO3JIaHUM YIEOHBIX MPOCKTOB,
peleHnr y4yeOHbIX U O3HABaTeNbHbIX 33/1a4, BBIMOIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONPENAEIATh COOCTBEHHYIO TO3UIHUIO 110 OTHOIICHHIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE VYUYUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pasHBIMU YOEXKIIEHUSMU, KyJbTYPHBIMUA HEHHOCTSIMU U COLIMAIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOIO BBIMIOJIHEHUS YYEOHBIX,
M0O3HABATEJIbHBIX W MCCIEAOBATEIbCKUX 33/1a4, YBAXUTEJIBHOTO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKOW WACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHON, TopaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIEE MHOIOHAIMOHAIILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEIUI0 W MaMITHUKaM IPUPOJIBI,
JIocTukeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE
OMOJIOTHH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbI, B ’KU3HU YEIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujenHas yoexx 1EHHOCTb, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO U MPUHHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOUIEHHWE K CBOUM pOJUTENSM, CO3JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NMPUHATUS [IEHHOCTEW CEMEHHOMN KU3HM B COOTBETCTBUHU C TPAJULIMIMH HAPOJIOB
Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl ICTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW MPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
Ka4yeCcTBa TBOPUYECKOMN JIMYHOCTH;

5) pusnueckoro  BocnUTAHUS, (OPMHUPOBAHHMA  KYJbTYPbl  310pPOBbSI H
IMOLMOHAJIBLHOIO 0JIAroONnoJay4us:

MMOHMMAaHKE U pean3alys 3I0pOBOro U 0e30macHoro odpasa KU3HU (310pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITHI W OT/bBIXA,
perynspHas (Qu3MYecKass aKTHUBHOCTb), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE [IEHHOCTU TMPaBWJI WHIUBUIAYAaTbHOTO U KOJUIGKTMBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3J0POBBIO U KU3HH JIIOACH;

OCO3HAHUE TOCJIECTBUI U HEMPHITHS BPEIHBIX MPUBBIUEK (YHMOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepPCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEIBHOCTH  TEXHOJOTMYECKOM W COLMAJIbHOM
HAIpPAaBJIEHHOCTH, CIOCOOHOCTh MHULMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO BBINOJIHATH
TaKylo JIeSITeIbHOCTb;



MHTEpEC K pasnuvHbM chepam mpodeccruoHaIbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BBIOOp Oyay1ieii mpodeccruu u peaan30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI,

TOTOBHOCTb U CHOCOOHOCTh K 00Pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTHKEHUH BCEH
KU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS:

9KOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIICHUE YPOBHS IKOJIOTMYECKON KYJIbTYphI: MPUOOPETEHUE OMBITa TUIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILLEN CPEe/Ibl;

OCO3HaHHUe T00aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHUs;

CIOCOOHOCTH UCIIOJIB30BaTh NpHOOpeTaeMble IPU U3YUYEHUN OMOJIOTUH 3HAHHS U YMEHUS
IpU pelIeHUU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
[IPaBWJI IOBEJIEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HEINpPUITHE AEUCTBUM, MPUHOCSIIUX BPEA OKpYXKaloLled HNpUpPOAHON cpejne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MPEeIIPUHUMAEMBIX
JICUCTBUN U NPENOTBPALLATD UX;

HaJIMYUE PA3BUTOrO SKOJOTHYECKOTO MBINUICHHS, SKOJOTHYECKOH KYNIbTYpBI, OIBITA
JESATEIIbBHOCTH  DKOJIOTMUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HUMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpakTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 MO3HAHUS

C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MpPAKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YUUTATEIBCKOM KYJIbTYPbI KaK CPEICTBA B3aUMOJIEHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHUMaHUEe celuPUKH OMONOTUM KaK HAayKH, OCO3HaHHs e€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodIeM COXpaHEeHUsl IPUPOIHOTO paBHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTH OWOJIOTUU JII COBPEMEHHOW LMBUIU3AIMU: O0ECTIeUeHUs
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II100ATbHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHIO, PallMOHATIbHOMY
MCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B II€JIAX MOBBIIIEHUS 001Iei
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIHMOHATHHON
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMoil Mpu U3ydyeHUn OHOJIOTHH;

MMOHMMAHUE CYUIHOCTH METOJOB IO3HAHHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS JUISl aHaiu3a U OODBSICHEHHUS SIBICHUMN
OKPYKAIOIIeT0 MHUpa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OOCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4yHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUSA JUIS pelleHUs
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTU HAYYHOMU JESTebHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCIIEI0BATENBCKYIO ICSITENbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI Y4eOHOTrO mpeaMera «bHOJorus» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33pPEHUS  OOYyYarOIUXCAd MEXKAMCLUUIUIMHAPHbIE
(MeXmpenMeTHbIe) 0OIIeHayYHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIM, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefloBaHue, HAOII0EeHNe, U3MEPEHUe, HKCIEPUMEHT U JIpyTue); YHUBEpCalbHbIE
yueOHble NeiicTBUs (TO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00eCICUNBAIOIINE
(dopmupoBaHue (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAIbHOM KOMIIETEHLIMU OOy4aroIluxcs;
CIOCOOHOCTh 00y4aroLIUXCs UCII0JIb30BaTh OCBOCHHBIE MEXIUCUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHMsSI B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynbraTe u3yueHuss OHMOJOrMH Ha YpPOBHE cpelHero oomiero oOpa3oBaHUs Y
oOyuatomierocst Oynyr copMHpOBaHBI MO3HABATEIbHBIC YHHBEPCAJIbHBbIC ydeOHBIC AEHCTBH,
KOMMYHHKAaTUBHbIE YHHUBEpCaJlbHble Yy4yeOHble JEHCTBUSA, PpErYISITHBHbIE YHHUBEPCAJIbHbBIE
y‘Ie6HI)I€ ZIGfICTBPI?[, COBMCCTHasA ACATCIBHOCTD.

MertamnpeaMeTHble pe3ysibTaThl OCBOEGHHUSI MPOrpaMMbl CpEJHEro oO0Iero odpa3oBaHus
AOJIKHBI OTpaKaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOATENbHO (OPMYJTUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOb30BaTh TPU OCBOCHHHM 3HAHUW MPUEMBI JIOTMUECKOTO MBINUICHUS (aHaN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHUX
MOHSATUHN (BBIAETATh UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATDH CBSI3U C JPYTUMHU TOHITHSIMU );

ONpeNeNATh LENU ACSITENbHOCTH, 3aJaBas NapaMeTpbl M KPUTEpUU HUX JOCTHIKEHHS,
COOTHOCHUTD PE3YJIBTATHI JACATEIHLHOCTH C MOCTABICHHBIMU IEJISIMU;

UCIIONIb30BaTh OMONOTUYECKUE TOHATUS Uil OOBsICHEHHs (aKTOB U SIBICHUH KHBOU
TIPUPO/IBI,

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIEC, MO aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH U TPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSIX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MIPUMEHATh CXEMHO-MOJICIIbHBIE CPEICTBA JJIS MPECTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4YaeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYHMM PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUS TTPOOIEMBI C YUETOM aHAIM3a UMEIOIINUXCS MaTepHAThHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B JIEATEIHLHOCTh, OIEHWBATh COOTBETCTBUE PE3YJbTATOB IIEISIM,
OIICHUBATh PUCKHU MOCIEACTBUI JAESITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMIOJHATH PabOTy B YCIOBHUSX PEaTbHOTO, BHUPTYAJbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TEHCTBHUS:

BJIaACTh HaBBIKAMU y‘lGGHO-HCCHGI{OBaTeHLCKOﬁ nu HpOGKTHOfI ACATCIbHOCTHU, HABBIKAMHU
paspernieHus: mpooyeM, CITOCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSTEILHOMY TMOUCKY METOJIOB
pemeHI/m HpaKTquCKHX 3ajJa4, HpI/IMeHeHI/IIO paBJII/I‘-IHI:IX MCTOAOB ITO3HAHUA,



HCIOJIb30BATh PA3JIMYHBIC BHIbI ACATCIIBHOCTU IO IMMOJYYCHHIO HOBOT'O 3HAHHA, CTO
UHTEPIpETAINHU, TPEOOPA30BAHUIO U MPUMEHEHHIO B YUEOHBIX CUTYalUsX, B TOM YHCIE MPH
CO3JaHuun y‘-Ie6HBIX " COLIMAJIBHBIX ITPOCKTOB,

(dbopMHpOBATh HAYYHBII TUI MBIIIICHUS, BIaJICTh HAYYHOH TEPMHHOJIOTUEH, KITIOYCBBIMH
HNOHATHUAMHU U MCTOJaMHU,

CTaBUTh U (POPMYIUpPOBATH COOCTBEHHBIC 3aJlaud B 00Pa30BATECIBHON JEATEILHOCTH H
KU3HCHHBIX CI/ITyaL[I/ISIX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYaJIIM3MPOBATh 3ajady, BBIJBUTATh
THUIIOTE3Y eé pelICHU, HAXOAUTh apryMCHTHI IJId JOKAa3aTCIIbCTBA CBOUX YTBep)KHCHHﬁ, 3a1aBaThb
napameTpbl ¥ KPUTEPUH PEIICHUS;

AHAJIIM3UPOBATL TIIOJYYCHHBIC B XOAC PCHICHUA 3adadyu pPE3yJabTaThbl, KPUTHUYCCKU
OILICHUBATh UX IOCTOBEPHOCTbH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

AaBaTb OLICHKY HOBbBIM CUTYyallUsAM, OLICHHUBATb HpHO6p€TéHHBIfI OIIBIT,

OCYIIECTBIIATH IICJICHANPABICHHBIA MOUCK MEPEHOCA CPEICTB M CIIOCOOOB JICHCTBHS B
poeCCHOHAIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAaHUS B I[IO3HABATEIBHYD UM NPAKTUYECKyr0 o0iactu
KUBHECACATCIIBHOCTH,

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

BbIIBUI'aTb HOBLIC HJCH, NpCjiaraTb OPUTHHAJIBHBLIC IMOAXOJAbl W PCHICHUA, CTABHUTH
npoOJIeMbI M 331a4H, IOIYCKAIINE aTbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaIHeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(OpMaiuu (Tekcre yueOHOTOo mocolus,
HAY4YHO-TIOMYJISIPHON JUTepaType, OMOJOrMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NpeJCTaBICHUs, KpUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GbopMyIHpOBaTH 3aMpoChl M TPUMEHSTH pa3IMYHBIE METOABI MPH TOUCKE U OTOOpe
O6uonornyeckoi MHGopMaIK, He0OXOIUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

MpUOOPETaTh OMBIT UCIIOJIB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMYy IMpeacTaBiIeHUs OHOIOrMYecKOn
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CPEIACTBA Mpu paboTe ¢ OHOIOrHYecKOn
uHpopMaLrel: TpUMEHATh XUMHYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIQJIETh HAaBBIKAMH pPACIIO3HABAaHHMS W 3aIlIUTHl WHPOpPMANWH, HWHHOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OB1ajieHUe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMHU:

1) oOmenmue:

OCYILIECTBIISATh KOMMYHHKAIIUU BO BCeX cepax KH3HU, aKTUBHO YUaCTBOBATh B TUAJTIOTE
WIH JIUCKYCCHH TIO CYIIECTBY 0OCYXIaeMoil TeMbl (yMEHHE 3a/1aBaTh BOIMPOCHI, BBICKA3BIBAThH
CYXK/CHHS OTHOCHTCIBHO BBINOJIHEHUS TMPEIJIaraeMoil 3ajaud, YYUTHIBaTh HHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIC CPEICTBA OOIICHHS, MOHUMATh 3HAYCHUE COIUAITBHBIX
3HAaKOB, MPEAIIOCHIIIOK BO3HUKHOBCHUA KOH(I)J'H/IKTHI)IX CI/ITyaHI/II\/'I, YMETb CMATYATh KOH(bJ'H/IKTBI u
BECTH [IEPETOBOPBL;

BIIQJICTh PA3INYHBIMU CIOCO0AMU OOIICHUS M B3aWMOJICUCTBHS, TOHUMATh HAMEPEHHUS
IPYTHUX JIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K COOECETHHUKY U B KOPPEKTHOU (hopme
(opMyIHPOBATH CBOU BO3PAKEHHS;



Pa3BEPHYTO M JIOTMYHO HU3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJCTB.

2) coBMeCTHAasI 1eSITeIbHOCTh:

MOHMMATh U HMCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIMBUIYaJIbHON pabOTHI MpH
peleHny OMONIornYeckoi npodieMsl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOACUCTBHS MIPH PEeIICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX AECHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KAUYECTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHHKA KOMaH/bI B OOIIUI pe3yiIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJIaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEU C NO3ULUN HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B DPa3IUYHbIX CUTYaLMsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

OByajeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eiCTBUAMM:

1) camoopraHu3anus:

UCIOJb30BaTh OMOJIOTMYECKHUE 3HAHUS Ul BBIABICHUS NPOOJEM M UX pelleHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE M CMBICJIOBBIC YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILECTBIISITh IMO3HABATEIbHYIO JESATEIbHOCTh, BBISABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENILHO COCTAaBJISATh [UIAH PELIeHUs TPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKON 3PYIUIIMU B PA3HBIX 00JaCTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHUTYallUsiIM, BHOCUTH KOPPEKTHBBI B JIESATEIBHOCTh, OLICHHBATH
COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIILHON PEIEKCHN KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBHI
N MBICIIUTEJIBHBIX IMTPOLECCOB, UX PE3YJIbBTATOB U OCHOBaHHfI, HUCIIOJB30BATH HpI/IéMBI pe(i).]'[eKCI/II/I
JUTSl OLICHKH CHTYaIllH, BHIOOpA BEPHOTO PELICHUS;

YMETh OUCHUBATDh PUCKHU K CBOCBPEMCHHO IMPUHUMATD PCHICHUSA 110 UX CHUXKCHUIO,

NPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX TIPU aHAIIU3€ PE3y/IbTaTOB JIESATEIbHOCTH;

3) npuHATHE cedsi U IPYTHUX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;
IIPU3HABATh CBOE MPAaBO U MPaBO JPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JAPYroro YeJI0BEKa.



INPEJIMETHBIE PE3YJIBTATDI

[TpeaMeTHBIE pe3yabTaThl OCBOCHHUS COIEpXaHUs ydeOHoro mpeamera «buosorus» Ha
yrayOnEHHOM YpOBHE OPUEHTHUPOBAHKI Ha o0ecrieueHrne NporiibHOTO 00ydeHUsT 00YJArOIIHXCS
ouosoruy. OHK BKITFOYAKOT: Crieiiu(uIecKue A1si OMOIOTHH HAyYHbIC 3HAHHS, YMEHHSI U CIIOCOOBI
JEMCTBUI MO OCBOCHHUIO, MHTEPIPETALMU U MPEoOpa30BaHUIO 3HAHUHN, BUJBI JEATEIBHOCTU 10
MOJTYYCHHIO HOBBIX 3HAHMU M MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TaKKE B PeabHBIX
JKU3HCHHBIX CUTYyalUsIX. Hpe[[MeTHBIe PE3YIbTAThI HPCACTABJIICHBI 110 roAaM U3Yy4YCHUS.

[IpenmerHbie pe3ynbTaThl OCBOCHHUs yueOHoro mpeamera «buonorus» B 10 Knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHPOBAHNHU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B I03HAHUU 3aKOHOB IPUPOABLI U PELICHUN
po0JieM pallMOHAIBHOIO MPUPOIONIOIb30BAHMSI, O BKJIA/I€ POCCUICKUX U 3apyO0ekKHBIX YUEHBIX B
pasBUTHE OMOJIOTUY;

BJIQ/ICHUE CUCTEMON OMOJOrMYECKMX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIINE
Ouosornyeckre TEPMHHbI M TMOHATUSA (KHM3Hb, KJIETKa, OpraHu3M, MeTaboyu3M, FOMEeocTas,
CaMOperyJsiLMsl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHUNBOCTb, POCT U Pa3BUTHE),
ouonormueckue Teopun (kimerounas Teopus 1. IlIBamna, M. lllneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacineacTBeHHoctu T. Moprana), yuenust (H. U. BaBunoBa — o nentpax
MHOIro00pa3ust U MPOUCXOXKAECHUS KYJIbTYPHBIX PAacT€HUM), 3aKOHBI (€IMHOOOpa3Hsl MOTOMKOB
NEPBOIro MOKOJIEHHUSI, paclIeIJIEHUs, YUCTOThl TaMeT, He3aBUCUMOTro HacienoBanus ['. Mennens,
TOMOJIOTMYECKHUX PSAAOB B HacieIcTBeHHOW wusMeHunBocty H. H. BaBwiioBa), mpuHUUIEBI
(KOMIIJIEMEHTapHOCTH);

BJIaJIEHHE OCHOBHBIMU METOJIaMH HaY4YHOT'O TO3HAHUS, UCIIOJIb3YeMbIX B OMOJIOIMUYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIIENATH CYLIECTBEHHbBIE IIPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMH, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACSITEIbHOCTH, POTEKAIOIINX B OpraHU3MaX pacTeHUH, KUBOTHBIX U YEJIOBEKA,
OMOJIOrNYECKHX MPOLIECCOB: OOMEHA BeIlecTB (MeTab0Inu3M), IpeBpallleH s SHEPTHH, OPOXKEHHUS,
aBTOTPO(HOTO U T€TEPOTPO(YHOT0 TUIIOB MUTAHUSI, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHS,
WHAMBUAYAJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'0 0TOO0DA;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpPraHOMJAMH KIETKH U MX (YHKLIHIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X QYHKIUSAMHU, MEXy OpraHaMu U CUCTEMaMH OPraHOB Y
pacTeHHi, >KUBOTHBIX M 4eJOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPraHoB M HX
GYHKIUSAMHE, MEXAY JTaaMM OOMEHa BEIIeCTB, dTalmaMH KJIETOYHOIO IHMKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, JTalaMH SMOPHOHAIBHOTO PAa3BUTHSA, TE€HOTUIIOM U  (PEHOTUIIOM,
dbenotunom u pakTopamu cpeabl OOUTaHUS;

YMEHHE BBIABIATh OTIIMUUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIIE PACTEHHH,
’KUBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHThI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJISl JOKA3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CHCTEMAaTUYECKUX IPYIIIL,

YMEHHUE peliaTh OMOJIOTMYECKHE 3aJaud, BBIABISATH NPHUUYMHHO-CICACTBEHHBIE CBS3U
MEXy UCCIIEyEeMBbIMU OMOJIOrMYECKUMHU MPOLIECCAMH U SIBIICHUSIMH, JI€J1aTh BBIBOBI U IPOTHO3BI
HA OCHOBAHMH MOIY4YEHHBIX PE3YJIbTATOB;



YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOTHl, COONIONATh NpaBUiIa MpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUTaTh THUIIOTE3bl, NPOBEPATH HMX OSKCIEPUMEHTAIBHBIMH CpPEICTBAMH,
bopMyHpys 1eNTb UCCIIeI0OBAaHNS, aHATM3UPOBATh OJTYUYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBATh B Y4e€OHO-HCCIENIOBATEIbCKONW paboTe Mo OHOJIOTHH, SKOJIIOTUU U
MEIUIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OONIECTB, W MYOJUYHO NPEACTABISTH
MOJIyYEHHBIE PE3YJIbTAaThl HA YIEHUYECKUX KOH(DEPEHIHIX;

YMEHHE OIICHMBATh O3THUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEJIOBAaHHA B 00JaCTH
Ouonoruu W MenuIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBIEHHOE
U3MEHEHHE TeHOMa M CO3/1aHNe TPAHCTCHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIISITh OCO3HAHHBIN BBIOOp Oyymiei mpodeccuoHanbHOM e TeIbHOCTH
B 00nacth OHWOJOTMM, MEIWIUHBI, OMOTEXHOJOTHMH, BETEPUHAPUHU, CEIBCKOTO XO35HCTBA,
NUINEBOW IMPOMBILIUIEHHOCTH, YIJIYOJISATh IIO3HABATENIbHBI WHTEPEC, HANpPaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIICH NpOodecCHd W MPOAOIDKCHHE OHOJIOTHYECKOTro
00pa3oBaHus B OpraHU3aIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

[IpenmerHbie pe3ynbTaThl OCBOCHHUsI ydueOHoro mpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTUH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IOPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
paloHaIbLHOTO MPUPOIONIONH30BaHMS, U B (HOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K PUPOJIE,
oOLIECTBY, YENIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH,

YMEHHUE BJIJIETh CUCTEMOW OMOJOTMYECKHX 3HAHHA, KOTOpas BKIIOYAET ONpPEICIICHHS U
NOHUMaHHE CYIIHOCTH OCHOBOINOJAraroIliuX OHOJOTHYECKUX TEPMHMHOB M TOHATHHA (BUJ,
sKocucteMa, Owuocdepa), Ouonormyeckue Teopun (dPBomononHass Teopust Y. JlapBuHa,
CHUHTETHYEeCKasi Teopus sBoironuu), yueHus (A. H. CeBepuoBa — 0 MyTAX M HampaBIECHUSX
sBosroiu, B.W. BepHaackoro — o 6uocdepe), 3akoHbI (reHeTHYeCKOTro paBHOBecHs Jx. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoactBa K. M. bapa), npaBuna (mMunumyma FO. JIuGuxa,
HKOJIOTMUYECKOM MUpaMuabl 3HEpTun ), runoressl (runotesa «mupa PHK» V. 'mnbepra);

YMEHHUE BJaJeTh OCHOBHBIMM METOJaMH HAy4YHOTO II03HAHMS, MHCIOIb3YEMBIMU B
OMOJIOTHYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONMHCaHUE, H3MEpEHHE,
HaOJroIeHNe, YKCIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMNOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE INPHU3HAKU: BHJIOB, OMOTEOL€HO30B, SKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, JBWIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pa30BaHUsA, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUU
Ha TEHO(OH]| MOIYJISAIIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefie OOWTaHWs, YepeOBaHuUs
HaIlpaBJIEHUH 3BOJIIOLINH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3AaMMOCBSI3M MEXIY MPOIECCaMHU ABOJIOIUH, JBHKYIIUMHU
CHJIaMH aHTPOIOIreHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX HKOCHCTEM U MPUCIOCOOIEHUSMH K HUM
OpTraHN3MOB;

YMEHUE BBISABIATH OTIIMYUTEIbHBIE IPU3HAKH KUBBIX CUCTEM, TPUCIIOCOOIEHHOCTh BUJIOB
K cpere oOuTaHWs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EiH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJ30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, ONOJIOTHYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTEeIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATHUECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTHU
COXpaHEHHMsI MHOTOO0Opa3usi BUJOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBA,



YMEHHE peliaTh OWOJIOTMYECKHE 3a/la4yM, BBISBISATH MPUUYUHHO-CIEACTBCHHBIE CBS3H
MEX/1y UCCIIETyEeMbIMU OMOJIOTUYECKUMHU MTPOLIECCAMHU U SIBICHUSIMU, JA€NIaTh BHIBOJIBI M TPOTHO3BI
Ha OCHOBAHMM IOJY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBIIOJIHATH JTa0OPAaTOpHbIE U MpaKTUYeCKue paboThl, COOI0IATh MpaBuia MpH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE BBIIBUraTh THUIOTE3bl, IPOBEPITh HMX SKCIEPUMEHTAIBHBIMU CpPEICTBAMU,
bopMynupys 1eNb UCCIeI0BaHNs, aHATHU3UPOBATh OTYUYCHHBIE PE3YIIbTAThI U JIEJIaTh BHIBOJIBI,

yYMEHHE y4acTBOBaTh B Y4eOHO-HCCIEA0BATEIbCKOM paboTe 1Mo OMONOrHH, IKOJIOTUU U
MeIUIHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MyOIMYHO MPEICTABIATH
MOJTy4YEHHBIE PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHME OLEHUBATh THUIOTE3bl W TEOPUU O IPOUCXOXKIECHUU IKU3HHU, 4YEJIOBEKa U
YeJIOBEYECKMX pac, O MPUYHMHAX, MOCIEACTBHUSIX U CIOCO0axX MpeAOTBpAllleHUs TI00aTbHBIX
U3MEHEHU# B buocdepe;

YMEHHE OCYILECTBJISATh OCO3HAHHBIN BHIOOP Oyayleil mpodeccnoHanbHOM AeITeTbHOCTH
B o0Omacth OWOJOTHH, OKOJOTHUH, NPUPOAONOIB30BAHUSA, MEAULIWHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO35AWUCTBA, MHILEBOH MNPOMBIIUIEHHOCTH, YIIIyOIsSTh
MO3HABATEJIbHBIA HHTEPEC, HAPABIICHHBIA HA OCO3HAHHBIN BEIOOP COOTBETCTBYIONICH Mpodeccuu
U MPOJIOJDKEHUE OMOJIOTHYECKOr0 00pa30BaHMs B OPraHU3AIMAX CPEIHEro mpodeccnoHanIbHOTO
Y BBICIIETO 00Opa30BaHuUs.

TemaTnyeckoe MIaHUPOBAHUE

10 KJIACC
‘ KoymuecTBo yacos ‘ DIeKTPOHHBIE
HaumenoBanue
Ne a3/1eJIOB M TeM K n (ungposeie)
n/n p e Beero OHTpﬁo.JILHbIe paKTﬁnqecxne 06pa3oBaTeILHbIe
porp padoThbI padoThbI pecypebI
‘1 HBI/IOJ'IOFI/IS[ Kak HayKa Hl H H H |
2 JKuBrnle cucteMbl U UX 2
M3y4yeHue
‘3 HEI/IOJ‘IOFI/IH KJIETKH HZ H HO.S H |
XuMuueckast
4 10 1
OpraHu3alus KJIETKU
5 Crpoenue u pyHKIIUH 8 5
KJIETKHA
OOMEH BeIEeCTB U
6 |[mpeBparmieHue sHepruu |9 1
B KJIETKE
Hacnencrsennas
7 |[maOpMAaIUS H 9 0.5
peanu3anus €€ B KIETKe
JKU3HEHHBINA THUKIT
8 H 6 1
KJIETKHA
CrtpoeHue u QyHKINH
9 17 1.5
OpraHu3MOB
PasmHoxenue u
10 8 1.5
pa3BUTHE OPTraHU3MOB
I'eneTuka — Hayka o
HACJIEACTBEHHOCTHU U
11 A 2 0.5
U3MEHYUBOCTHU
OpraHu3MOB




KoauuecTBo yacos ‘ DeKTPOHHBIE
HaumenoBanue
Ne pa3aesioB U TeM K I (muppoBbre)
n/n oot pantyLy Beero OHTpﬁo.JIBHbIe paRTﬁnqecxne 0GpazoBaTeNbHbIE
padoThI padoTsI pecype
3aKOHOMEPHOCTHU
12 p 10 1
HaCJIEICTBEHHOCTH
3aKOHOMEPHOCTH
13 P 6 1
U3MEHYUBOCTH
‘14 HFeHeTHKa YyeJIOBEKa H3 H HO.S H
‘15 HCGJIGKI.II/IH OpraHU3MOB H4 H Hl H
buorexnonorus u
16 |cuHTeTHUeCKas 4
ouoJorus
‘17 HPesepBHoe BpeMs Hl H H H
OBLIEE KOJIMYECTBO 102 o 13
YACOB I10 ITPOT'PAMME
11 KIIACC
KosmmuecTBo yacos ‘ DJIeKTPOHHbIE
HaunmenoBanue
Ne pa3aesioB U TeM K I (unpposrie)
/i oot panthLy Beero OHTpﬁOJIbeIe paKTﬁnqecmle 0BpazoBaTENBHBIE
padoThI padoThbI pecype
3apoxACHUE U pa3BUTHE
1 SBOJIFOIIMOHHBIX 4
MpEJICTaBICHU B
OonoJsornuu
MuUxkpo3BoJIIONNA U €€
2 p e i1y 2
pe3ynbTaThl
3 Maxpo3BOIIOLMS U €€ 6
pe3ynbTaThl
[Ipoucxoxaenue u
4 ||pa3BUTHE KU3HU Ha 15 1.5
3emite
IIpoucxoxnenne
5 |1 a 10 1
YEeJIOBEKa — AaHTPOTIOTEHE3
OKojorus — Hayka o
B3aNMMOOTHOIIIEHUAX
OpraHu3MOB U
6 [°P 3 05
HaJOpraHU3MEHHBIX
CUCTEM C OKPY’KaIOLEH
cpenoit
OpranusMel U cpena
7 P pei 9 15
oburanusg
DKOoJ0rus BUOOB U
8 Ne 9 05
MO YJISAIIANA
DKOIOrus COOOIIECTB.
9 B 12 0.5
DKOJIOTUYECKUE CUCTEMBI




KoanvecTBo yacos ‘ DIeKTPOHHBIE
HaunmenoBanue
N a3/1eJI0B U TeM (L ppoBIe)
/i pa3n Beero KonTposasnbie || [IpakTnueckune 06pa3oBaTeILHbIe
NpOrpamMmel padoThI padoThI pecypeb

10 buocdepa — rmobanpHas 6
IKOCHCTEMA

11 UenoBek U OKpyKaroas 6
cpena

‘12 HPe3epBHoe BpeMs H8 H H H

OBIIEE KOJIMYECTBO 102 o 75

YACOB I10 I[TPOI'PAMME '

[ToypouHoe 1uiaHupoOBaHKE
10 KJIACC
KosnuuyectBo|| DiekTpoHHbIEe HH(POBHIE
]ij‘i[ Tema ypoka yacoB 06pa30BaTeJIbele PeCypChI
‘ Bcero H

1 buoorust kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOT'O 00IIEeCTBa

‘2 H}KI/IBLIe CUCTEMBI M X CBOMCTBA Hl H

‘3 HypOBHeBaﬂ OpraHu3aIus )KUBBIX CHCTEM Hl H

4 |AcTOpHA OTKPBITHS M H3YHCHUS KICTKH. ||, bubmoreka IIOK
Kuerounas Teopust https://m.edsoo.ru/863e674e
MeTonabl MOJIEKYJIIPHON U KJIETOYHON
o6uonorun. [Ipaktuyeckas padora

5 «M3y4eHre METOIOB KIETOYHOM 1 bubmoreka IIOK
ononoruu (xpomarorpacdus, https://m.edso0.ru/863e6b72
anektpodopes, AuddepeHnnaibHoe
uentpudyruposanue, [1LP)»

6 | XuMHUECKHIl COCTAaB KICTKH 1 Bubmmorexa LOK

https://m.edsoo.ru/863e6b72

7 MuHepasbHbIE BEIIECTBA KIETKH, UX 1 bubmoreka IIOK
Oronormyeckas poib https://m.edso0.ru/863e6870
OpranndecKkue BemecTBa KISTKH —

8 6enku. Jlaboparopuast pabora 1 bu6amoreka I{OK
«ObHapy)eHHEe OETKOB C TTOMOLIBIO https://m.edso00.ru/863e6d5¢
Ka4eCTBEHHBIX PEAKIIHIi»

g | CroiicTaa, Knaccuukamt u ynkumn |, bubmmoreka [{OK
berkoB https://m.edso0.ru/863e6e88

10 Opranudeckue BemecTBa KIEeTKH — 1
YTIICBOJIBI
o bubmoreka IIOK

11 || PrAITHCCKHE BEMECTRA IOIETKH —= 1 https://m.eds00.ru/863e6ff0
JTUTTATBI

https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

KoanuectBo|| JiaekTpoHHBbIE HM(POBHIE
Tema ypoka 4yacoB o0pa3oBaTe/bHbIE Pecypchl

n/n

Bcero H

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaGopaTtopHnas pabora «Hccnenoanue

bubmmoreka [JOK

12 HYKJICMHOBBIX KHCIIOT, BBIJICIICHHBIX U3 https://m.edso00.ru/863e766¢
KJIETOK Pa3JIMYHBIX OPTaHU3MOB)

13 [Crpocune u pynxuwn AT®. [ipyrue bu6mmoreka IJOK
Hykieosuarpupochars (HTD) https://m.edsoo.ru/863e7c98
CexsenupoBanue JJHK. Mertonbt Bu6miorexa [JOK

14 |\reHOMUKH, TPAHCKPUIITOMHKH, https://m.edsoo.ru/863e7a
IPOTCOMMUKH psS: - .'u ae

15 ||Metonbl CTPYKTYpPHON OHOJIOTUN Eﬁgg?;;:?éii?ﬁm 63e7dca

16 ||Tuns! knetok. [Ipokapuornueckas KieTka bubmorexa [JOK

' https://m.eds00.ru/863e796e
CtpoeHue 23yKapuoTUYECKOMN KIETKH. Bu6miorexa [JOK

17 |[Ipaktuyeckas pabora «3yueHue https://m.edsoo.ru/863e796
CBOWCTB KJIETOUYHOW MEMOPaHbI» pS./im. : €

18 |[IToBepXHOCTHBIH anmapar KJICTKH budmiorexa LIOK
https://m.eds00.ru/863e7540

gngsxdeti\aeipaﬂﬁmg opraaonz[m KJIETKH. Bu6moreka [TOK
Kast paboTa « HU

19 [P paboTa «(I3yHeHHe https://m.eds00.ru/863e81b6
JIBIDKCHUS [IUTOTUIA3MBI B PACTUTEIIBHBIX :

KIETKAXY https://m.edso0.ru/863e831e
[ToryaBTOHOMHBIE OPTaHOMIBI KIETKH:

o0 |MHTOXOHAPHM, mtacTHEL JlaGopaTopras butmoreka [JOK
pabota «/ccnenoBaHue mia3Moin3a u https://m.edsoo.ru/863e7f4a
JeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 ||HememOpaHHBIE OPraHOU/IbI KIETKH bubmorexa [JOK
https://m.eds00.ru/863e81b6
bubmoreka IIOK

22 |Ctpoenue u KIUH siApa

P by A1 https://m.eds00.ru/863e8436
CpaBHHTEIbHAS XapaKTEPUCTHKA KIETOK

93 |PyKapuor. JlaGoparopHas pabora butmmoreka [{OK
«I3ydeHne CTpOeHHs KIETOK Pas3THIHbIX https://m.edso0.ru/863e86f2
OpTraHU3MOB»

ACCUMWISIIHAS U TUCCUMUIISIIIAS — JIBE
CTOPOHBI MeTabo3Ma. THurbr oOMeHa

o4 |[BELIECTB. JTaGoparopHast paboTa bu6amoreka I{OK
«3yveHne KaTaATHTHIECKON aKTHBHOCTH https://m.edsoo.ru/863e8878
(bepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTaJias3bl)»

@depMeHTAaTUBHBIN XapaKTep peakIui Bu6miorexa IIOK

25 |([knerounoro metabonusma. JlaboparopHas

pabota «3yuenne hepMEeHTaTUBHOTO

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



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

n/n

Tema ypoka

KoaunuecTtBO

yacoB

DJIeKTpOHHbIe HU(POBbIE
o0pa3oBaTe/IbHbIEe pecypchl

Bcero

paciCIJICHUA IIEPOKCHU A BOAOPOJa B
PaCTUTCIIBHBIX U ) KUBOTHBIX KJICTKAX)»

‘26 HBGJ‘IKI/I-aKTI/IBaTOpI)I 1 OCJIKU-UHTUOUTOPBI Hl H
‘27 HABTOTpO(bHLIﬁ THIT OOMEHA BEIIECTB Hl H
‘28 H‘DOTOCI/IHTG?) Hl H
XemocunTes. Jlaboparopnas pabota
29 |«CpaBueHnue nporeccoB ¢porocunre3an |1
XEMOCHUHTE32»
AHa’pOoOHBIC OPraHU3MBbL. Bub
30 opoxenus. JlabopaTopHas pabora 1
«CpaBHEHHUE MTPOIIECCOB OPOKEHUS U
JIBIXQHUSD
31 AspoOHBIE OpPraHU3MBbL. JTaIlbI 1
HHEPTEeTHIECKOro 0OMeHa
DHeprus MeMOpPaHHOTO TPaIUCHTA
32 |mpotonoB. Cunte3 AT®: paborta 1
npoToHHON AT®-cuHTa3bI
‘33 HPeaKHI/II/I MaTPUYHOI'O CHUHTE3a Hl H
34 TpaHCKpUTIIUS — MaTPUYHBIA CUHTE3 1
PHK
‘35 HTpchqumI U €€ 3TaIbl Hl H
KoaupoBanue amuHokuciot. Ponp
36 1
pubocom B OnocuHTe3e Oenka
37 Opranuzanus reHoMa y IpoKapuoT 1 1
HYKapuoT
3g |[MOTIEKYIAPHEIC MEXaHU3MBI SKCTIPECCHH ||, butmoreka [JOK
F€HOB y DyKApUOT https://m.edso0.ru/863e8c60
Bupycbl — BHEKJI€TOUHbIE POPMBI KUZHU Bu6miorexa IIOK
39 |u obmmrarabie mapa3uThl. [IpakTrueckas (|1 https://m.ed /8636860
pabota «Co3naHue MOJEIN BUPYCa» {tps://m.eds00.ru €
40 BupycHbie 3a001eBaHuS YeI0BEKa, 1 bu6mmoreka IJOK
’KHBOTHBIX, PACTCHHH https://m.edsoo.ru/863e8efe
41 HanoTeXHOIOrHU B OUOJIOTHH U 1 bu6mmoreka IJOK
ME/IMLIHE https://m.edsoo.ru/863e8efe
bu6mmoreka IJOK
42 |PKu3HEeHHBIN ITUKI KIETKH 1
. https://m.edsoo.ru/863e8d78
‘43 HManI/IqHHﬁ cunres3 JHK Hl H
Xpomocomsl. JlabopaTtopHas paboTa Bu6miorexa [JOK
44 |«3ydeHrne XxpoMOCOM Ha TOTOBBIX 1 )
MHUKPOIIpENapaTax» https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

KoaunuecTtBO

DJIeKTpOHHbIe HU(POBbIE

11\221 Tema ypoka 4acoB o0pa3oBaTebHbIE PeCypChl
Bcero H
bubmoreka [{OK

45 ||deneHue KICTKA — MHUTO3 1
Al https://m.edsoo.ru/863e9214
Twumb! kietok. KapuoknHes v IUTOKUHES.

46 JlaGopaTopnas padora «Habmonenue 1 bu6mmoreka IJOK
MHTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa https://m.eds00.ru/863e9336
(Ha rOTOBBIX MUKpOIIpenapaTax)»

‘47 HPeryJI;IuH;I JKU3HEHHOT'O IIUKJIA KJICTOK Hl H |

‘48 HOpraHmM KaK eJMHOE LIEJI0e Hl H |

49 Tkanu pacrenuii. JlaboparopHas padora 1
«M3y4yeHue TKaHEeH pacTECHUIN»

TkaHU )KUBOTHBIX U YEJIOBEKA.

50 ([JIaGopatopnas pabota «3yuyenue Tkanei |1 EH@I_I;I/OTeIaa HOKIB 6368¢60
—_—— ttps://m.eds00.ru €oC
Opransl. CucTeMbl OPraHoB. Bu6miorexa [[OK

51 |[JIabopatopnas pabota «3ydyenue 1 https://m.edsoo. ru/863e8¢60
OpTaHOB I[BETKOBOT'O PACTECHUS ps./im. :

bu6moreka IJOK
52 ||Omopa Tena opraHU3MOB 1
P P https://m.edsoo.ru/863e8efe
bubmoreka IIOK

53 ||/IBmkeHHE OpraHu3MOB 1
& P https://m.edsoo.ru/863e8efe

buomoreka IIOK

54 |[[IutaHue opraHU3MOB 1

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

55 [MuTanue TO3BOHOYHBIX KUBOTHBIX. 1

[TumeBapuTenbHas cUCTEMA YeTOBEKa
bu6mmoreka IJOK

56 ||/IprxaHue OpraHu3MOB 1
a P https://m.edsoo.ru/863e9214

57 JIbIXaHUe O3BOHOYHBIX )KUBOTHEIX U 1 bu6mmoreka IJOK
4esoBeKa https://m.eds00.ru/863e9214

bubmoreka IIOK

58 | TpaHcnopT BemiecTB y OpraHu3MOB 1 hitps://m.eds00.ru/863e9336

59 KpoBeHoCHas cucTteMa Mo3BOHOYHBIX 1
YKUBOTHBIX U YEIIOBEKA

‘60 HBBIL[CJ‘ICHI/IC y OpraHu3MOB Hl H |

‘61 H3aHH/ITa Yy OpraHu3MOB Hl H |

‘62 HI/IMMyHHaSI cUCTEeMa YelloBeKa Hl H |

63 Pa3ipakuMoCTh ¥ peryJIsiust y 1
OpPTaHU3MOB

64 ['ymopanbHast peryssiys U dHIOKpUHHAS 1
crcTeMa KUBOTHBIX M YeJIOBEKa

‘65 Hq)OpMBI Pa3MHOKEHHUs OPTraHU3MOB Hl H



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

KoanuectBo|| JiaekTpoHHBbIE HM(POBHIE
I‘y‘;"] Tema ypoka 4acoB oOpa3oBaTe/IbHbIE Pecypchl
‘ Bcero H
‘66 HHOJIOBoe Pa3MHOYKEHHUE Hl H
‘67 HMeﬁos Hl H
["amerorenes. O6pa3oBaHue U pa3BUTHE
68 |TOTIOBBIX KIIETOK. JlabopatopHas pabora 1
«M3ydeHne CTPOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpENapaTax»»
69 |[IHAMBHIYaTbHOE PASBUTHE OPraHU3MOB || bubmoreka [JOK
— OHTOTCHE3 https://m.edso0.ru/863e8c60
70 [3axranxa opranos u Txaneii 3 1 bub6moreka [JOK
3aPO/IBILICBbIX JIUCTKOB https://m.edso0.ru/863e8c60
PocT u pa3BUTHE KHBOTHBIX.
71 JIaGoparopHas pabora «BelsBieHne 1 bubmoreka IIOK
IPU3HAKOB CXOZCTBA 3aPO/IBILICH https://m.edsoo.ru/863e8efe
MO3BOHOYHBIX KUBOTHBIX)»
Pa3zMHOXeEHUE U pa3BUTHE PACTCHUM.
JlaGoparopnas pabora «CtpoeHne bubmoreka IIOK
72 1
OpraHOB Pa3MHOMKEHHS BBICIIAX https://m.edsoo.ru/863e8efe
pacTeHui»
73 WcTopust CTAaHOBJIEHHS W Pa3BUTHS 1 butmoreka [JOK
TCHETUKH KaK HayKH https://m.edsoo.ru/863e8d78
OCHOBHBI€ TIOHSTHS ¥ CHMBOJIBI
reHetuku. JlabopaTopHas pabora
74 1
«JIpo3odua kak 00HEKT TeHETHIECKUX
WCCIIETOBAHU I
3aKOHOMEPHOCTH HACJIEAOBAHUS
NpU3HAKOB. MOHOTHOPHIHOE
75 ||cxpemmBanme. MpakTnueckas paGora 1 butmoreka [JOK
"W3yuenue pe3ynbTaTon https://m.edso0.ru/863e9214
MOHOTHOPHIHOTO CKPEIIUBAHUS Y
npo3o¢uis"
76 [ronorimaeckue ocHoBbr 1 bu6mmoreka IJOK
MOHOTUOPHJHOTO CKPEIHBaHUS https://m.edso0.ru/863e9214
77 |AHamsnpyromee cxpemubanie. 1 bu6mmoreka IJOK
Hernonnoe 1oMuHUpOBaHME https://m.edso00.ru/863e9336
JIuruOpuHOE CKpEIInBaHHKE.
78 [TpakTrueckas pabota «3yuenue 1
PE3yJIbTATOB TUTHOPHTHOTO
CKpEITUBaHUS Y APO30(PHITBI»
79 [{uronornyeckre OCHOBBI IUTHOPUTHOTO 1
CKpEIIUBAHUS
‘80 HCI_ICHJIGHHOG HacJieI0BaHHUE MTPU3HAKOB Hl H

81

HXpOMOCOMHa;I TEOPHs HACJIEACTBEHHOCTH Hl



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

Ne
n/n

Tema ypoka

KoaunuecTtBO

yacoB

DJIeKTpOHHbIe HU(POBbIE
o0pa3oBaTe/IbHbIEe pecypchl

Bcero

82

HFeHeTI/IKa noJja

83

HFGHOTI/IH KakK [CJIOCTHasA CUCTEMaA

84

['eneTnyeckuii KOHTPOJIb pa3BUTHUS
pacTeHHH, )KUBOTHBIX U YEJIOBEKA

85

N3MeHunBOCTH MpU3HAKOB. BUibI
U3MEHYUBOCTHA

86

HMO;{H(I)HKauPIOHHaﬁ H3MEHYUBOCTD

87

Bapuanonnslii psig u BapualiioHHas
KkpuBas. JJaboparopnas padota
«MccnenoBanne 3aKOHOMEpHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoeHue BapHallMOHHOTO psiAa U
BAapUALIMOHHON KPUBOM»

bubmoreka IIOK
https://m.edso00.ru/863e8c60

88

I'enotunuueckas N3MEHUYHUBOCTb.
KomMOnHaTuBHas N3MEHYHNBOCTD

bubmoreka IIOK
https://m.edso00.ru/863e8c60

89

MyTanuoHHas U3MEHYUBOCTbD.
[TpakTuueckas paborta «MyTtauuu y
po30¢UIIBI (Ha TOTOBBIX
MUKpOIpenapaTax)»

bubmoreka IIOK
https://m.edsoo.ru/863e8efe

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DNMUIreHeTHKa U STUTeHOMUKA

bu6mmoreka IJOK
https://m.edsoo0.ru/863e8efe

91

['eneruka yenoBeka. [IpakTrueckas
pabota «CocTaBiieHHEe U aHAIN3
POAOCIIOBHOW

bu6mmoreka IJOK
https://m.edso00.ru/863e8d78

HMeToL[LI MEIUIIMHCKON I'€HEeTUKHU

93

3HadeHue MEIUIIMHCKON T€HETUKHU B
NpeaoTBpPAICHHUU U JICHCHUU
FeHETHYECKUX 3a00JIeBaHUI YeI0oBeKa

bubmoreka IIOK
https://m.edsoo0.ru/863e9214

94

OcCHOBHbIE TIOHATHUS CEJIEKIIHH.
JlaGopatopHas pabota «/3yuenue coproB
KYJIBTYPHBIX PACTE€HUN U TIOPOJT
JIOMAITHUX KUBOTHBIX)

bu6mmoreka IJOK
https://m.edso0.ru/863e9214

95

MeToab! ceaeKIIMOHHON paboTHl.
JlaGopaTtopHnast pabora «3yuenue
METOJIOB CEJIEKLIUN PACTEHUI»

bu6mmoreka IJOK
https://m.eds00.ru/863e9336

96

JlocTnKeHMs ceneKunn pacTeHUu 1
KUBOTHBIX. [IpakTudeckas pabora
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3ydeHHe 1 MCIIOJIb30BaHHE
TEHETUYECKUX PECYpPCOB

98

BuoTexHoI0rUs KaKk HayKa U OTPacib
npousBocTBa. [IpakTuyeckas padora

«M3yuenne 00beKTOB OMOTEXHOIOTUI



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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N Konn4yectBo|| JieKkTpoHHBIC HH(PPOBHIE
n/fI Tema ypoka 4acoB o0pa3oBaTebHbIE PeCypChl
‘ Bcero H
99 OCHOBHBIC HANpPaBJICHUS] CHHTETHYECKON 1
Oouosiorun
‘100 HXpOMOCOMHaSI Y TCHHAs! WHKEHEPUS Hl H
‘101 HMGI[I/IHI/IHCKI/IC OMOTEXHOJIOTHHA Hl H
102 PeszepBHbiit ypok. [ToBTOpeHue, § 1
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102
[MTPOI'PAMME
11 KJIACC
No KoimmuectBo DJIeKTpoHHbIe HU(pPOBbIE
H/;I Tema ypoka 4acoB o0pa3oBaTebHbIe PeCypChl
‘ Bcero H
‘1 HQBOJHOLU/IOHHaﬂ teopus Y. Jlapsuna Hl H
5 JIBYOKYILME CUIIBI DBOJIFOLIUK BHIOB 110 1 bubmoreka IIOK
. apsuny https://m.edsoo.ru/863ea20e
3 |[Bops0a 3a cymecreoBanme, 1 bu6moreka IJOK
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD https://m.eds00.ru/863e9570
4 ||PopMHpOBanHE CHHTETHYECKOH TeopHH |, butmoreka [JOK
BOJIIOLHH https://m.edsoo.ru/863e9cle
5 [ Oransi sBomounonHoro mpouecca: 1 butmoreka [JOK
MHKPOJBOJIFOLIMST X MaKPOIBOIIOLUsL https://m.edso0.ru/863e99c6
5 [Monynsmus — >JIeMeHTapHas €MHHULIA 1 bubmoreka IIOK
DBOJIOLHH https://m.edsoo.ru/863e9da4
3aK0H reHETHYECKOTO paBHOBecHs JK.
7 |Xapma, B. Baiin6epra. JlaGoparopHast 1 bu6anorexa I{OK
paboTta «BbIsiBIIeHHE U3MEHYUBOCTH Y https://m.edso0.ru/863e9ed0
0co0eif 0THOTO BUIa»
bu6mmoreka IJOK
8 | DnemenTapHBIe (aKTOPHI IBOITFOIIHA 1 hitps://m.eds00.ru/863e9fde
g |PddexT ocrosarens. Ipdexr 1 bubmoreka [{OK
OYTBIIOYHOTO TOPJIBIIIKA https://m.edsoo.ru/863e9cle
10 Murpanuu. N30 nomyIsiui: 1
reorpaduueckas, Ouonormueckas
11 EctectBenHslil oT60p — 1
HAMPaBIAIOMUN (HaKTOP IBOIIOIHH
. bu6mmoreka IJOK
12 |Honosoii orbop ! https://m.edso0.ru/863ea5a6
i [Tpucmoco0IeHHOCTh OPTaHU3MOB KaK . Bu6mmorexa [JOK
%?gg;’;fgpﬁgﬁ(;%iﬁi%;eHHe https://m.edsoo.ru/863ea6be



https://m.edsoo.ru/863ea20e
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n/n

Tema ypoka

KoaunuecTBO
4acoB

DJIeKTpOHHbIe HU(POBBIE
o0pa3oBaTe/bHbIe PeCypChl

Bcero

apomMop(h030B U UIMOAAANITAIUH Y
pPacCTEHUH U KUBOTHBIX)»

[Tpumeps! ipucrocoOaeHU y
OpraHu3MoOB: MOP(OJIOTUICCKUE,
(dbuzmosornueckue, OMOXMMUIECKUE,

bubmoreka IIOK

14 1
nosezieHyeckue. JlaboparopHas pabora https://m.edsoo.ru/863ea8bc
«[IpucnocoOeHUsT OPraHU3MOB U UX
OTHOCHTEIIbHAS [EJIeCO00Pa3HOCTh)
Bupn, ero kpurepuu u CTpykTypa.
15 JlaGoparopHras padora «CpaBHeHHE 1 bubmoreka IIOK
BHJIOB 110 MOpdoornieckomy https://m.edsoo.ru/863ea48e
KPUTEPHIO»
bu6moreka IJOK
16 ||CtpykTypa Buaa 1
Pyiiypa B https://m.edsoo.ru/863eac2c
17 |BnnooGpasoBanue kax pesyiprar 1 butmoreka [IOK
MHKPO3BOIIOLIUH https://m.edsoo.ru/863ead44
18 CBsi3b MUKPOIBOJIIOIMH U 1
SIHUIEMHOJIOTHH
Makpo3BosronHs. Bu6mmorexa [[OK
19 |[TameoHTOIOrHUYECKHUE METOIEI 1 https:// d 1863 5
W3YIEHHs YBOTIOHH PS://M.eds00.ru €aea
20 buoreorpaguueckue MeToabl U3y4eHUs 1
SBOJTIOLIMH
DOMOPHUOJIOTHUECKUE U CPABHUTEIHLHO-
21 |mopdonormueckue MeTo b 3ydeHus |1
SBOJTIOLIMH
MonekyIapHO-TeHETHYECKUE, Bu6mmotexa [[OK
22 |6MoXMMHUYECKHE U MaTeMaTHYeCcKHe 1 https://m.ed /863caf
METO/IbI M3YUYECHHUS IBOJFOIMH ps.//m.eds00.ru catec
b K
23 ||OGmIre 3aKOHOMEPHOCTH IBOTIOIIUN 1 hgggl;llcr)seezasioru /1863eb10e
24 AIanTUBHAS paIrallys. 1 bubmoreka IIOK
HepaBHOMEPHOCTBH TEMITOB 3BOJIOLNH https://m.edso0.ru/863eb348
o5 Hay4Hble THIIOTE3bI TPOUCX OXKIACHUS 1
JKM3HHU Ha 3emiie
oG |AOHAYHHBIC PEACTABNCHNA O 1 bu6mmoreka IJOK
3apPOK/ICHUH KU3HH https://m.edsoo.ru/863eb46a
o7 ||OCHOBHEIE STaNlbI HEOPraHWYECKOH 1 bu6amoreka I{OK
SBOJIIOLUN https://m.edsoo.ru/863eb46a
28 |'umote3bl 3apOXKACHUS KUZHU 1 bu6morexa HOK

https://m.edsoo0.ru/863eb5fa
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n/n

Tema ypoka

KoaunuecTBO
4acoB

DJIeKTpOHHbIe HU(POBBIE
o0pa3oBaTe/bHbIe PeCypChl

Bcero

Uctopus 3emiin 1 MeTobI €€
uzyuenus. JlaboparopHas pabora

29 1
«3yueHne 1 onMcaHue NCKOMAeMbIX
OCTaTKOB JIPEBHUX OPTaHU3MOBY
30 HauanbHebie Tarbl opraHun4eckoin 1
HBOJIIOIIH
bubmoreka IIOK
31 ||DOBomonus syKapuoT 1
yiap https://m.edsoo.ru/863ebb5e
OCHOBHBIE 3TaIbl SBOJIOLHN
gp [Pacturensroro mupa. lpakruyeckas |, bub6moreka [JOK
pabora «M3ydenne ocobeHHOCTEH https://m.edsoo.ru/863ebd16
CTPOCHUS PaCTCHUHN Pa3HBIX OTAEIIOB)»
33 OCHOBHBIE 3TaIbl SBOJIOLHN 1
’KMBOTHOTO MHpa
DBOIIOLIUS )KUBOTHBIX. [IpakTryaeckas Bu6morexa [JOK
34 |pabora «3yuenune ocobeHHOCTEH 1 https://m.ed /863ebal
CTPOCHHS TIO3BOHOUHBIX )KUBOTHBIX) {tps:/m.edso0.ru EDa’e
35 Pa3BuTHe u3HM Ha 3eMIIe 110 3paM U 1
nepuoaam
36 MaccoBble BBIMUPAHUS — 1
9KOJIOTUYECKUE KPU3HCHI MTPOILIIOTO
37 CoBpeMeHHBII 3KOJIOTHYEeCKUI KPU3UC, 1
€ro 0COOEHHOCTH
38 CoBpeMeHHast CHCTeMa OPTraHHYEeCKOro 1 bu6anoreka I{OK
TIPOIIIOro https://m.edsoo.ru/863ea20e
39 OCHOBHBIE CHCTEMATHYECKHE IPYIIITBI 1 bu6amoreka I{OK
OpraHn3MOB https://m.eds00.ru/863e9570
40 ||AnTpomonorus — Hayka o 4enoBeke (|1 budmiorexa LIOK
https://m.edso0o.ru/863e9cle
41 |[PasBuTHE npencTaBneHuii o 1 but6moreka [{OK
TIPOMCX O ICHUH YENIOBEKA https://m.edso00.ru/863e99c6
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas Bu6miorexa IIOK
42 |pabota «M3ydyenue ocobeHHOCTEN 1 https://m.ed /863e9dad
CTPOCHHUSI CKEIleTa YellOBeKa, {ps://m.edsoo.ru €Jda
CBSI3aHHBIX C TIPSIMOXOKICHHEM)
bu6mmoreka IJOK
43 || dBmwxymiue cuiibl aHTPOIIOTEHE3a 1 hitps://m.eds00.ru/863e9ed0
CooTHolieHrne ONOIOTHYECKUX U Bu6miorexa [JOK
44 |comuanbHBIX (haKTOPOB B 1

aHTPOIIOTEHE3E

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ebb5e
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KoanuectBo JJIeKTPOHHBbIE LM (PPOBHIE
1‘3‘121 Tema ypoka 4acoB o0pa3oBaTebHbIe PecypChl
‘ Bceero H
45 ||OcHOBHBIE CTaANH AaHTPOIIOTEHE3A 1 Brbmrorexa LIOK
https://m.edso0o.ru/863e9cle
‘46 HHaneoreHeTHKa U TaJIEOTEHOMHUKA Hl H
‘47 H9BOJ'II-OI_[I/I}I COBPEMEHHOTO YeJIOBEKA Hl H
Uenoseueckue pacekl. [IpakTudeckas Bu6mmorexa [IOK
48 |pabora «M3ydyeHHE IKOJIOTHIECKUX 1 https://m.ed /86303536
aJlanTauii 4YeJI0BeKay» Ps.//m.€ds00.ru aoa
49 MeX qMCHMIUIMHAPHBIE METOBI 1 bubmoreka IIOK
AHTPOTIOJIOTHH https://m.edsoo.ru/863ea6be
50 |BapoxkaeHue U pa3BUTHE SKOJIOTHH 1 Brbmzorexa LIOK
https://m.edsoo.ru/863ea8hc
Mertoapl skosoruu. JlaboparopHas Bu6mmorexa [JOK
>1 |lpadora syueriite MeTox0R ! https://m.edso0.ru/863ea48e
IKOJIOTUYECKUX UCCIICIOBAHUIT ps./im. :
5p |[3HAUCHHE SKONOrMUCCKHX 3HAHMMA s | bubmoreka [JOK
4CIOBEKA https://m.edsoo.ru/863eac2c
bubmuotexa [JOK
53 | Oxonoruueckue hakTophl 1 https://m edS(I)_E) ru/863ead4d
Abuotnueckue akropsl. CBeT Kak
sKonornueckuit ¢pakrop. JlaboparopHas
54 . |11
pabota «BrIsiBIEeHHE PUCTIOCOOTEHUI
OPTaHHU3MOB K BIIMSIHHIO CBETa»
AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJOTHYECKHH (akTop. Bu6miorexa IIOK
55 |JIabopatopHast paboTta «BrisiBneHue 1 https://m.ed 1863 5
MPUCTIOCOOTIEHUI OPraHU3MOB K ps.//m.eds00.ru €aea
BITUSTHUIO TEMIICPATYPhD»
Abunotnyeckue gpakropsl. BnaxxHocTh
KaK 9KOJIOTHYECKHH akTop.
56 |JTaGoparopras paboTa 1
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHHIA U3 pa3HbIX MECT OOMTAHUSDY
‘57 HCpeI{LI OOUTaHUs OPTaHU3MOB Hl H
bu6mmoreka IJOK
58 |Buosorndyeckue puTMBI 1
P https://m.edsoo.ru/863eafec
59 |Kuznennsle GpopMbl OpraHu3MOB 1 ﬁggg?lﬁzzig)(ﬁfm 63eb10e
bu6mmoreka IJOK
60 |buotnueckue pakto 1
HOTHYCCKHE (AKTOPEL https://m.edsoo.ru/863eb348
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KoanuectBo JJIeKTPOHHBbIE LM (PPOBHIE
Tema ypoka 4yacoB o0pa3oBaTesbHbIe pecypchl

n/n
Bcero H

3HayeHue OMOTHUYECKUX
61 |B3aumoneiicTBuii Ast cymecTBoBaHus |1
OpPraHU3MOB B CpeJie OOUTaHMs

62 DKOJIOTMYECKHE XapPaKTEPUCTHKU 1 bubmoreka IIOK
TIOMYIIAIMH https://m.edsoo.ru/863eb46a
OCHOBHBIE NTOKA3aTeJ U HOMYIISHY: Bu6uorexa LIOK

63 ||uMcIeHHOCTD, IIOTHOCTH, BO3pacTHas 1|1
HOJIOBAsl CTPYKTYpa

https://m.edsoo.ru/863eb46a

OCHOBHBIe I1IOKA3aTCIIN ITOIIYJIAIINN.
yi Bu6morexa IJOK

64 |pokIaeMoCTh, IPUPOCT, TEMIT POCTA, 1 ]
CMEPTHOCTb, MUI AL https://m.edsoo.ru/863eb5fa

‘65 H3KOJIOFI/I‘-I€CKaH CTPYKTYypa HOMYJISALUN Hl H

‘66 HI[I/IHaMHKa HOMYJISIIAH U €€ PEryJIIsIIus Hl H

67 |KpuBBIC pocTa uMCICHHOCTH 1 bu6amoreka I{OK
nonyauuy. Kpusele BEDKMBAHNS https://m.edsoo.ru/863ebb5e
DKoJIoTHYecKasi HUIlla BUA.

68 JlaGoparopHas paboTa 1 bubmoreka IIOK
«ITpucrocobneHns ceMsH pacTeHHH K https://m.edso0.ru/863ebd16
pacceneHuIo»

‘69 HBI/IL{ KaK cUCTeMa MOMyJIALHi Hl H

70 3aKOHOMEPHOCTH TIOBEACHHUS U 1 bu6anoreka I{OK
MUTPaLHii )KHBOTHBIX https://m.edsoo.ru/863ebale

‘71 HC006H160TBO OpraHu3MoB — OHOLIEHO3 Hl H

‘72 HBKOCHCTeMa KaK OTKpPBITasl CUCTEMA Hl H

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH 1
B DKOCHCTEME

‘74 HOCHOBHHe MOKa3aTeNIN SKOCUCTEMBI Hl H

‘75 HBKOJIoqueCKHe MUPAMU/IBI Hl H

‘76 HI/IaMeHeHm{ COOO0IIECTB — CYKIIECCUU Hl H

o et e B LOK
OKCAHOR ps://m.eds00.ru/863eb5fa

78 [Tpuponnsie OKOCHCTEMBL. DKOCHUCTEMBI 1
TYHJIP, JIECOB, CTETCH, MMyCTHIHB

‘79 HAHTponoreHHHe 3KOCUCTEMBI Hl H
Ypboskocucremsl. [Ipaktudeckas Bu6miorexa IIOK

80 [pabora lzyueine u omicaine ! https://m.edso0.ru/863ebbSe
YpOOIKOCHCTEMBI

o1 |ocnonmin ssamorenermit |1 buGmiorera LIOK
OPTaHH3MOB B YKOCHCTEMAX https://m.edso00.ru/863ebd16
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KosnnuectBo DJIeKTpOHHbIe HU(POBBIE
Jj‘g Tema ypoka 4acoB o0pa3oBaTebHbIe PecypChl
n/n
Bcero H
MexaHu3Mbl BO3JEHCTBUS 3arpSI3HCHU I
go |[PA3HBIX THIIOB Ha CyOOpraHHU3MEHHOM, 1
OpPraHU3MEHHOM, MOMYJIIIIUOHHOM U
KOCHCTEMHOM YPOBHSIX
83 Buocdepa — obuenIaneTapHas 1 bu6mmoreka IJOK
o0os0uKa 3emin https://m.edsoo.ru/863ebale
VYuenne B. U. Bepnaackoro o
84 1
ouocdepe
3aKOHOMEPHOCTH CYIICCTBOBAHHS
85 1
ouocdepsr
86 KpyroBopoTsI BeliecTs u 1
OMOT€OXUMHYUCCKUE ITUKJIIBI
87 3onankHOCTH OHoCchepsl. OCHOBHEIE 1
OMOMBI CyIIN
‘88 ‘YCTOﬁqHBOCTb ouochepsl Hl H
89 DKOJIOTrM4ECKHE KPU3KUCHI U UX 1
MIPUYHHBI
‘90 ‘BosneﬁCTBHe yenoBeka Ha 6uochepy Hl H
AHTpOIIOreHHOE BO3/IEHCTBHE HA bu6mmoreka IJOK
91 . - 1
PACTUTENBHBIA 1 KUBOTHBIH MUP https://m.edsoo.ru/863eb5fa
‘92 ‘OxpaHa MIPUPOJIBI Hl H
93 OCHOBHBIE TIPUHIIHUITBI YCTOHYUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHOE IPUPOIONIOIB30BAHUE U Bu6smorexa [JOK
94 |coxpaHeHHEe OMOIOINYECKOTO 1 httos://m.ed 1863ebb5
pa3zHooOpa3us 3emMiu ps.//im.eds00.ri €bboe
g5 |[OBo0meHne no Teme 1 butmoreka [JOK
«MHUKPOIBOIIIOLMSA U €€ PE3YIBTATHD) https://m.edsoo.ru/863ebd16
96 O060061eHue o Teme 1
«MaKpOo3BOJIOIHUS U €€ PE3yIIbTAThD)
O6o61menue 1o teme «[IpoucxokIcHIe bu6amoreka I{OK
97 1
¥ Pa3BUTHE XKU3HH Ha 3eMITe) https://m.edsoo.ru/863ebale
98 O6061menue o teme «IIpoucxoxnenue 1
YeJI0BEKa — aHTPOTIOTCHE3)
O60061eHne o Teme «IKOJIOTUS —
99 |lHayka 0 B3aMMOOTHOIIECHUSX 1
OpPTraHU3MOBY
O6o006menne o Teme «OpraHu3mMbl U
100 1
cpena oouTaHMs»
101 O0600meHe 110 TeMe «DKOIOTUS BUIOB 1
U TIOITYJISILAI
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Ne KoanuectBo JJIeKTPOHHBbIE LM (PPOBHIE
11/;1 Tema ypoka 4yacoB o0pa3oBaTesbHbIe pecypchl
‘ Bceero H
102 O6006menue o teme «buocdepa — 1
rJ100abHask IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

buonorus. 10-11 knacc - [laceunux B.B. u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HNHTEPHET
http://school-collection.edu.ru/catalog/rubr/c954277b-ffOa-4db8-3bd0-
81f1c77802a6/44804/?interface=themcol

https://m.edsoo.ru/00adb33c

https://prosv.ru/promotions/roditelskaya-
kampaniya/?utm_source=yandexads52&yclid=3007964005775704063
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