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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeamety «buonorus» (mamnee - OwojoTHs) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO B pnedictByromiedd penakiuu, KoHuenuuu mpenojaBaHusi ydeOHOTO
npeametra «buosorws»» W OCHOBHBIX TMOJOXKEHUU (eaepanbHOl  paboueit
MpOTrpaMMbl BOCIIUTAHUS.

Cornacao nonoxenusim GI'OC COO mnpoduiibHble yuyeOHBIE MNPEIMETHI,
u3ydyaemMble Ha YIJIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm nuddepeHimanuu
oOy4eHHs] Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CpEAHUM OOIIUM, CPEAHUM
npo¢eCCUOHANIBHBIM U BBICIIMM 00pa3oBaHUEeM. B TO ke BpeMs Ka)Iblil U3 3TUX
y4€OHBIX MPEAMETOB JOJDKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
o0pa30BaTeNbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIIMX 3a7a4, CBS3aHHBIX C
npodopreHTAIMEe 00YyUYarOIIUXCs U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOMU
00JIacTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeameTy «buonorus» ma€r mpencraBieHUE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpOBAaHHME IO paszfenaM M TeMaMm, paclpeieieHue Mo Kiaccam,
PEKOMEH/IyeT MOCIEA0BATEIbHOCTh M3Yy4YeHHS YYEOHOro marepuaia ¢ ydE€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Oyiarojaps 4YeMy IPOCMATpUBAETCS
HAMpPaBJICHHOCTh HA  TMOCJIEAYIOIMIee pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHoi cpeae. B
nporpaMMme 1Mo OHMOJIOTHU Takke IMOKa3aHbl BO3MOXHOCTH y4eOHOro mpeamera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
GbopMUPOBAaHUM OCHOBHBIX BHJOB Yy4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOydJarommxcsi MO0 OCBOCHHUIO COJIEpKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0mero oopasoBaHUs
3aBepiiaeT OuoIoTMYecKoe O00pa3oBaHME B IIKOJE W OPUEHTUPOBAH Ha
pacuIMpeHre U yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
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MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzydyenne yuebHOro mnpeamera «buonorus» Ha YriIyOJIEHHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K IMOCIEIYIOIIEMY MOJIYYEHUIO
OMonoruueckoro  oOpa3oBaHHs B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEpKaHMUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX MPU  HU3YyYEHUU  OOyYarOIIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHMOJIOTMYECKHE 3HaHMsSI O PACTEHUsSX, JKUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIATHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKMX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, MOJYYEHHBIMU OOYYAIOIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIS JKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHHUsi OMOJIOTMUYECKOro pa3HooOpaszus rutanetel. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OWOJIIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH W CHUHTETUYECKOU
OMOJIOTHH, aKTYaJu3UPYIOTCS 3HAHUS OOYyYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00eceUMTh  OCBOEHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOLIEHO3a, 9KOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHuM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOI0 MaTepuala B COAEP>KaHUM MPOrPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriry0JéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(YHKIMOHAIbHON
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OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETeHHE YMEHH
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOM C OuoOJoTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISIYIOMINX 3aa4:

OCBOEHHUE OOYYAIOIIUMHUCA CHCTEMbI OMOJOTHYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONYJIALHNS, BUA, OMOreOLEeH03, Onocdepa); O BHIAAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYyYarolmMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTMYECKMX HayK (MOJIEKyJIIpHOM U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pA3BUTHUSA, TEHETHUKU U
CEJICKUMHU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOrHUH,
DKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu W B Mpuponae (HaONIoAEeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHUE OOYYAlOIIMMHUCA YMEHHUSIMHU: CaMOCTOSATEIbHO HaXOAWTh,
aHAIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKUMH U  3KOJIOTMYECKUMHU
npobJieMaMu 4YE€JIOBEUYECTBA; OLIEHUBATH IOCIEJICTBUS CBOEH NEATEIBHOCTU IO
OTHOILICHUIO K OKpYXKalIIeld NpUpPOAHOM cpele, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIUX  JIIOJIe; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npodriiakTUKA MHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYAHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAyUYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y 00y4arOUIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpPOLIECCE 3HAKOMCTBA C BBIIAIOIIMMUCSA OTKPBITHAMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOJI0JIoTHeH
OMOJIOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
WCCJIEI0BAHNM, pelieHrs] OMOJIOTMYEeCKUX 3a7a4, MOJIECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHUE Yy 00y4YarOIMXCs [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPHUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE 3KOJIOTHUECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOYYAIOIIMMHUCS  KOMIIETEHTHOCTH B pPallMOHAJIBHOM
IPUPOAOTOIb30BaHUN (COOJIO/ICHNE TPaBUJ TOBEIEHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXXammux Jrojned  (cobmomeHuss wMep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieueHre 0€30MACHOCTH JKU3HEACSITEIILHOCTH B YPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMHCS
VHIMBUTyaJIbHOU o0OpazoBaTeNbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocJeayoneMy Ipo(ecCHOHAaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUHU C
WHIUBUTyAJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMH Ha YIITyOJICHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISETCS ¢ YYETOM CHEnuUKU €ro COJAep KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTUYECKOro  00pa3oBaHMs B OpPraHM3allUMsiX  CPETHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TpakTU4YecKux padot. Takxke ydactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-MCCIIEI0BATENHCKUX PadoT,
TEMaThKa KOTOPBIX OMPENETSETCS y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buomormdeckue  HAyKM W HM3yYaeMble HMH  MPOOJICMEI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMoOJIOruK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. Ilpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHMU B
MIPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO34MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydyeHus Ouonoruu. CBOICTBa >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, IUCKPETHOCTb M IEJOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alyu SKUBBIX CHCTEM: MOJEKYJAPHBIM, KIECTOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISALIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), Ouochepusiii. Ilpoueccbl, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHnne XKUBBIX cucTeM. Merojsl Ouosiorndeckoi Hayku. HaOmronenwe,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. I londarue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsiTie BBIOOPKH M €€ JOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS pe3yJIbTATOB JSKcrnepuMeHTa. lloHarue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmuipt u cxembl: «OCHOBHbIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOW KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreoinenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/IeHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [LIBaHH,
M. IlIneitnen, P. BupxoB). OCHOBHBbIE IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METO MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBI MHUKPOCKOID,
«HcTopus pa3BUTHSA METOJOB MUKPOCKOIIUI.

OOopyioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «U3yueHne METONOB KJIETOYHON OUONOTHU
(xpomartorpadusi, saextpodopes, auddepeHIuaIbHOe EHTPUPYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma um e€ posb Kak pacTBOPHUTENA, PEAreHTa, y4acTHE B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIlecTBa KJIETKH, UX OHOJornyeckas
poJb. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKHA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.
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YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaPUIAbl U TOJIHCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbpHO-THApOdOOHBIE cBOMcTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynel AT®. Makpospruueckne cBsizu B mosiekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCUMKU, UX (DYHKIIUH B
kietke. /J[pyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouosorus: OMOXUMHUYECKHE U OMOPU3UYECKUE UCCIEIOBAHUS
COCTaBa UM MPOCTPAHCTBEHHON CTPYKTYphl OuoOMOjeKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKYJibl BOJbI», «BelecTBa B cocTaBe OopraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoJeKyn JHUnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKAsl MOCYIa U 000PYI0BaHKE.

JlaGopaTopHasi padora «OOHapyxeHHE OCJIIKOB C TMOMOIIBIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOi KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKApUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NIEPBUUHBIA U BTOPHYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMmOpanbl. PabGora Hatpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

[utomna3ma. [uto3one. Llutockener. [[Brmxenne nurormiazMel. OpraHoubl
kieTkd. OnHoMeMOpaHHBIE OPraHoOWIbl KJIETKU: SHIOIUIa3MaTHYeCcKas CeThb
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekpetopHas QyHkuus anmnapata ['onpmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKM:  MHUTOXOHJPUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuiM u rmiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUM.

HememOpanHubie opranouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbILIEUHbIE — KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kilemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHwe MW JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPHIINIKH, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /JluHamuka s0epHOU 006010uKu 6 mumose. Floephblil
Mparcnopm.

Kiierounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOW  KiIeTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHME: CBETOBOM MHMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KJIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MONIM3a W JAEIUIA3MOJU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JOBWKEHHS  UWTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKcuceHHblll pomocunmes )y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmyvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIIacToB B MpoLecce
¢dotocunTteza. CBeToBas u TeMHOBas Pasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. [lponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPULUPYIOIIME OaKTepuH, >Kene300aKTepuu, CcepoOaKTEpUHU, BOJOPOAHBIC
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ouonorndeckoro okucnenus. [{uknmnueckue peakiun. OKUCIUTETEHOE
bochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes
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AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyinecTBa a’poOHOrO IMyTH
oOMeHa BeIecTB nepes aHa3pOoOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocuHTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnyeckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeii cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpoOKapuoT. l'mmoresza
onepona (®. XKako0, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycel — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, uHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvwux maccusos («bigdatay)
CMpYKmypHuix buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyute.
Ilpoepammupyemvre pynkyuu 6erkos. Cnocodwvt 00cmasKu 1eKkapcma.
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JeMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. 1. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuil Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. WMutepdaza u mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MMPEMUTOTHYECKUH ) epUuobl UHTEpGa3bl.

Martpuunbii cunares JAHK — permkanwmsa. [Ipuanuner pervmkanyun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormunsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaYeHUE
MHTO3a.

Perynsuuss mMutoTHYECKOro HMKIa KiIeTku. [Iporpammupyemas kierodHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnupel u cxeMbl: «OKU3HEHHBIH UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukamus JJHK.

O6opynoBaHu€: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKa».

JlaGoparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpazue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIETOYHBIE TPUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.
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B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBareibHas,
NOKPOBHAs1, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIMI 1 pacoIoXKEHUs TKAaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OcoOeHHOCTH CTpoeHMs, (QYHKIUH u
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBApeHUE. [IuTaHWe NO3BOHOYHBIX XMBOTHBIX. OTHENbI
MUILIEBAPUTENBHOTO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OpPraHMW3MOB. TPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHHs. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOCHHUS KPOBEHOCHOM CHUCTEMbI IMO3BOHOYHBIX KUBOTHBIX. Paborta
ceplila v €€ peryJisius.

Brigenenne y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachbIBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BBIJCICHUS.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTENBHONW cCUCTEMaMU. Boinenenue y
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MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIMOHHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y U€JIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UHUCTHI MNPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oosne3Hedl. UmmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKui
UMMyHUTET. Teopusi KIOHaIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte uM  peryisius 'y  OpranusmoB. Pazmpaxumocts y
OHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTp W perymanus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMOHHOE YCI0KHEHNE CTPOCHUSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMa KUBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JIEMCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [ unoTtanmamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KMUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«mmynurer»,  «Kuiieuynomonoctusle»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee cTpoeHne N0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cuctema  nTuny, «HepBHas — cuctema
MJIEKOTTUTaomux», «HepBHas cuctema yenoBeka», «Pedmexey.
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OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHKPOINpENapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHMX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YeJOBEKa,
00OpyI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MMUTAHUS PACTCHUH,
pacierieHns Kpaxmaina U OeNKoB Mo 1edcTBHUEM (epMEHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUI, MOJIEIIM TOJIOBHOTO MO3Tra Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHU3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYISLUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonoBele kieTkn, WM rameTtsl. Meino3. Craauu
Mmeiio3a. [loBenenue xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbIci
Melo3a M IIOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y uBOTHBIX. [10J10BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTenorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa
O Pa3BUTHHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM dIMOPUOTOULL.
Konyenyuss mopgocenos u mooeru mopghoeenesa. Craguum >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONUTAIOUINX. 3apOJABIIICBbIE JUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHATbHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  pPe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHMOHANBHOE pa3BUTHE PaA3JIMYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCcKOe 3HAYE€HHE NPSMOrO0 M HENPSIMOTO
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pPa3BUTHS, UX PACIPOCTPAHEHHE B Npupoje. Tumbl pocra KUBOTHBIX. DakTOpBI
PETYISAIMU POCTA )KUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxxeHue u paszButue pacteHuil. 'amerodut u crnopodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHU3MBbI pETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUJOMOHAJb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHUEe THUAPBDY, «Menosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkw», «JIBOHOE OIUIONOTBOPEHHE Y LIBETKOBBIX pPACTECHUI»,
«CTpoeHue ceMsiH OJTHOJOJIBHBIX U JBYIOJbHBIX pacTeHUN», «KW3HEHHBIN UK
MOPCKOM  KamyCcTbDy, <« KWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenapaTax».

IIpakTuyeckass padora «BrpisiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb 0oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. @unumuenko, H. B. Tumogeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUSI U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHTI.
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OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3usl ruOpUI0B MepBoro nokojeHus. [Ipasuno gomuHupoBanusa. Bropoit
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanm3supyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKkTep HAcIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHKH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJEeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUSL.

CueruieHHOe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HApYILICHHE CLETUICHUS MEXIy TIeHaMH. XPOMOCOMHas
TE€OPHUsI HACIEICTBEHHOCTH.

['eneTuka nojia. XpoOMOCOMHBIM MEXAHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoramMeTHbId I0J. ['eHeTuuyeckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX TIPOIIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (PYHKIIHM.
['eHeTHUECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
MeHnnens», «AHanu3upymoollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CrerneHHoe Hacje0BaHWe TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka Tmoay,
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«Kapuotun uenoseka», «Kapuotun gposzodpuib», «KapuoTtum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJICHUSI M pACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JIEMOHCTpAllMK CLEIJICHHOTO HACIEIOBAaHUs IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyenue pe3yabTaTOB MOHOTHOPHUHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuyeckass  paGora  «M3ydeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MopaudukanuonHass u3MeHYUMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairioHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MoaudUKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYUECKAasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKOW N3MEHYMUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAs W3MEHYMBOCTH. MeiO3 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TeHETHYECKOTO pa3HOOOpa3us B Ipeiesiax OJJHOTO BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBIC MYTallMUd. SnepHble U
HUToIIa3MaTuyeckue mMyrtanud. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHoM u3MenunBoctd (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX Qakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKO8 Y OPSAHUIMOS.

JdemoHcTpanuu

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

Tabmuet u cxeMbl: «Bugel  um3MeHuMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTBY, «KomOnHaTtnBHas U3MCHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTamuiiy.
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ObopynoBaHue: *KUBbIE U TepOApHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpaduu) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYMBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOrO psga U
BapUAIMOHHON KPUBOW.

IpakTuyeckass padora «Mytaruu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun dvenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKUH, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYIAPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHble 3a001eBaHus YelloBeKa. | '@HHbIE U XPOMOCOMHBIE
OoJie3HU 4YeynoBeka. boyie3HH ¢ HacleACTBEHHOM MpPeapacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEeNEKIHH U JIOMECTUKALIMH.
VYuenne H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOT0oOpas3us
KYJbTYPHBIX pacTeHUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPO/I
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKHX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTH H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PainanimoHHbIl 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX
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¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydenust ncxoqHoro Matepuana st CEJIEKIHH.

[lonyuenne ITOJINIUIONIOB. BnytpuBunosas TUOpUIN3ALIHSL.
bnuskopoACcTBEHHOE — CKpellMBaHWEe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEXBHUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKINNA PACTEHUH U )KUBOTHBIX. «3e1€Has
Dpesonioyusy.

CoxpaHeHrEe U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JH3yuenue, coxpanenue u  ynpaegieHue
2eHemUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YIVUUeHUs. CYUecmayomux U CoO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpanun

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
JlyxesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYUBOCTH,
«Metogpl cenexkuun», «OTnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeusi «OCHOBHBIE METOABl M JIOCTHKEHHUS CEJIEKUUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHCTBO, B J1aOOPATOPHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoy0rust ¥ CHHTeTHYECKAsI OMOJIOT U

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBIL, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruyeckuii cunte3. OOBEKTbl MHUKPOOHOJOTHYECKUX
texHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIIUECS B IPUPOJIe OMOCHHTETHUECKUE MTYTH.
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Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTECHUH H
*KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuAu3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJEKUUH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. HMcnonvszosanue MOHOKIOHATbHBIX U NOJUKAOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKICTOK U KJIIOHUPOBAHHUE XMBOTHBIX. METON TpaHCIIAaHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocOMHass W TE€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menuuackue OuotexHonoruu. [loctrenomuas nudposas meaurnuHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKH COCTOSIHHAS €ro 310poBbs. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHMEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHas HHKEHepus».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWINAs ITPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxaenne u pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIECHUH B
onoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aesaTenbHocTh Y. JlapBuHa.
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JIBrKy1IM€e CHUJTBI 3BOTOLMH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
pPa3MHOXXEHHSI OpPraHW3MOB, HACIEACTBEHHas HM3MEHUYHMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonnu (CTI). HelTpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HaYCHHE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauun

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. Hapsun, C. C. UerBepukos, 1. U. llImansraysen, [x. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuer)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
IPUCIIOCOOIEHUI Yy pacTeHHd M JKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapuipyta nyremectsust Y. lapsunay, «Haxonku Y. [lapBunay, «Dopmbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «CxemMa 00pa30BaHMs HOBBIX BUIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIEHUS JABMXKYLUIUX CHJ 3SBOJIOLHNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUIECKON TEOPUH 3BOJIFOLIM.

Tema 2. MUKPO3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust Kak 3JeMEHTapHas €IUHULA 3BOJIIOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisauuid. M3menenue
reHo(oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTnyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOpbl (IBMXKYIIME CHIIbI) SBOMIONUH. MyTalnOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMsS 4YacToT aieiaed B mnomyisauusx. Oddexr
ocHOBaTend. JIggexm oOymuiniounozo zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
pasnoobpasus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2eros 6
oonvuwux U manvlx  nonyaayusax.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaguyeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoayKTUBHAS).

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qakrop sBomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWHA, CTAOWIM3UPYIONMIUNA, Pa3pbIBAIOIIHMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEACHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUHU.
Bo3HukHOBEeHHE ~ MPUCMOCOOJIEHW y  opraHm3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumeps! npucnocobieHuil y opranu3MoB: MOP(OIOrHuecKue,
duznonornyeckue,  OMOXUMHUYECKHE,  MoBeaeHuYeckre.  OTHOCUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.
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Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynibTar
MUKpO3BOMIOIMH. M3omsmus — ximroueBod ¢aktop BupooOpaszoBanus. Iyt u
CIIOCOOBI BUI000Pa30BaAHUS: AJITOTIaTPUIECKOE (reorpaduueckoe),
CUMIIATpUYECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponp  sBomronmoHHON  OuWonormu B pa3paboTKe HAydHBIX METOJOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS MAapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
O0pBbOBI C HEl.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «MyTanmoHHass M3MEHYMBOCTHY, «llomymnsiuonHas
CTPYKTypa Buaa», «Cxema MnposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JIBuxyiue
CHUJIBI DBOJIIOIUNY, «IKOJIOTHYECKAs] M3OJSLMS TOMYJIAIUi CeBaHCKOU (openny,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomynsiiuoHHbIE BOJTHBI YUCIECHHOCTH XUITHUKOB U KEPTBY», «Cxema
JNEHCTBUSL €CTECTBEHHOro oTOopa», «®PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«BaycrpuanbHblii MenaHu3mM», «KuBble uckonaembie», «[IokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre anantrauun», «lIpucrnocoOIEHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «CrocoObl Bug0o00pa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHMJI000PAa30BAHHME BHUJIOB CHUHUID),
«ITomunnounasl pacteHuin», «KamycTHo-peneunblii ruopu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJU3KUX BHUAOB, 0OpPA30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTopnasi pabdora «BbIsiBIeHHE H3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobreHus  OpraHm3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopnasi padora «CpaBHeHHWE BHJOB IO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLUNS U €€ Pe3yJIbTaThl

Metonbl  HM3ydeHHsT MaKpol’BOMIOLMHU. [laneoHTOIOrMYecKne  MeTOoJbl
u3ydyeHus oHBomouuu. Ilepexomnbie QopMbl U (QUIOTEHETHYECKHE  PSAbI
OpraHU3MOB.
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buoreorpadudeckue meTonsl uzydeHus sBomtonuu. CpaBHeHUE (QIIOPHI H
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmm. Bumpl-
SHJIEMUKHU U PEJIUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YYCHUS
ABOIONMH. ['€HeTHuecKkue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHBbI.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlUU U IBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOMONUU. [IpuHyun cmenvl hyHkyuil.
HeobOpatumocTs 3Bomonuu. AjnanTuBHas paauanus. HepaBHOMEPHOCTH TEMIIOB
IBOJIFOLUY.

JleMoHCTpauumn

[Hoptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkerns.

Tabnuipl 1 cxembl: «DUIOTEHETUYECKUN P JOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Punmoduth»,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emun», «lpeiid KOHTHHEHTOBY,
«Penuktel»y, «HawanpHble CcTagud SMOPUOHAIIBHOIO PAa3BUTHSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbDy, «PyaUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTHU IBOJIIOIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISIKU TOMOJIOTMUHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIUIEKIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
nancrnepmusi. J[oHaydHbie TpeACTaBICHUS O 3apOXKIECHUU KU3HU (KpEallMOHU3M).
['MnoTe3a MOCTOSTHHOTO CaMO3apOXKIEHHUS )KU3HU U €€ OnpoBepkeHue onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxxaeHue xKu3HN U aCTPOOUOIIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKAas OHBOMIONHSA. AOHWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OO6pazoBanue mnojduMepoB U3 MoHOMepoB. KoamepBatHas rumorteza A. .
Omnapwuna, TMoTe3a nepBuYHOro OyipoHa Jx. XomnaeitHa, rTeHeTUYECKasi TUTOTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MPOTOKIICTKH.
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HUctopust 3emnm U MeToAbl €€ u3ydeHus. Vckomaemble OpraHUYECKHE
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoxponosiorus. ['eoxpoHosornyeckas mKasua: 30Hbl, 3pbl, IEPUOJIBI, TOXH.

HavanpHble 53Tanbl OpraHWYecKo HBomtonMH. [losBIEHHE W HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJoOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl ABOJIONMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacteHnii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHune IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TUnoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONINX U
ntul. IlpuHnoun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Paszputne xu3HM Ha 3eMje IO dpaM M IEpUoAaM: apxeu, MPOTEPO30M,
majgeo30i, Me3030M, KaiiHO30¥. OOmas XxapakTepucThKa KiIuMara |
re0JIOTMYECKUX IporeccoB. llosiBiieHME M pacuBET XapaKTEpPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUS — 3KOJIOTHYECKHE KPU3HUCHI MpouuIoro. IpuunHel u
CJIIEICTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6uopazHooOpas3us Ha 3emiie.

CoBpeMeHHass cucTeMa opraHudeckoro mupa. IlpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnayuannanu, JI. [Tacrep, 1. . Meunuxkos, A. .
Omnapun, Ix. Xonaeln, I'. Ménnep, C. Muinep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3Hm», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «[ €OXpOHOJIOTMYECKas  IIKajay,
«HayanbHble 3Tanbl OpraHMYecKoil 3BoMOIUN», «CxeMa o0pa3oBaHUS 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHuit», «PuHnOGUTE, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokietounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE
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pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUSI KUBOTHOIO
mMupa», «Apomopdo3sl KUBOTHBIX», «lIpocrelimme», «KuiedHONoa0CTHBIEY,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOIHBICY,
«IIpecmbikaronuecs», «IItuuey, «Mnekonuratommue», «Pa3BuTue KU3HU B
apXeuckou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yy4della NTULl W 3BEpeEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJIE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—HOpu 1o n3y4eHuto abMOTE€HHOTO CHHTE3a OPraHUYECKUX COCTMHEHHUM B
MEPBUYHON aTMocdepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yuyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3a1aun aHTpONoJIOTHU. METOAbI aHTPOTOJIOTHH.

CraHoBiieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hbie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMUA. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU310I0r0-OMOXUMHYECKHUE,
noBeeHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CUCTEMBL.

JIBrkymue cuiibl (hakTOphl) aHTPOMOTeHe3a: OMOJIOTHYECKHe, COITHATbHBIC.
CooTHoleHNe OMOTOTUYECKUX U COUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHME 4YenoBEeKOOOpa3Hbie 00€3bsSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
JoJed. ABCTPaJONHUTEKU — ABYHOTHE MPEAKU JoJel. YeloBeK yMenblil, IepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBeK NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenbOeprckuii  — - 00mMIA  TIPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHAEPTAIbCKUN
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KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TanieoreneTrka u nMajieOreHOMMUKA.

DBOJIIOLIMST COBPEMEHHOTO uejioBeKa. EcTecTBeHHBI OTOOp B MOIMYIISIUSAX
yesioBeka. MyTanMoHHbIN Tpouecc U noiaumopdusMm. [lonmynsunoHHBIE BOJIHBI,
npetid reros, murpanus U «3p(eKT ocHOBaTEs» B MOMYJALUAX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckne pacel. [loHsatue o pace. bonbmme pacel: €BponeougHas
(eBpa3miickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHasi),  MOHITOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTh  pacusMa.
[Ipucrnoco6eHHOCTh, YeOBEeKa K Pa3HbIM  YCJIOBUSAM OKPYXKAIOIIEH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruto u
(bU3HOJIOTHIO YeTIOBEKa.

MexaucuuruiiHapable  MeToabl B (pusnueckoit (bmostornuecKoi)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AHTPOINOJIOTUSI U MAJCOaHTPOMOJIOTHS
YEeJOBEYECKUX MOMYJISIUA. broconnanbHble UCCIEIOBAHUS MPUPOJLI YETOBEKa.
HccnenoBanrie K03BOTIONUH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apBun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeleT 4YeloBeKa M CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIINNY, «JlenncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIBI,
«IIpenku yenoBekay, « ITanbl SBOTIOLNHN YEITOBEKa», «Pachl 4ETTOBEKAY.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB dYeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTHYECKUMU U  OUOJICUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIb
yeperna uvejJoBeKa M Ueperna IIMMIIaH3e, MOJIeJIb KHUCTH 4YeJIOBEKa U KHUCTHU
HIMMITaH3€, MOJEJIN TOpCa MPEIKOB YeIOBEKa.

JlabopaTtopuass padGora «V3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YeJI0BEKA, CBS3aHHBIX C MPSIMOXOKICHUCM).

IIpakTueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallNi YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBIX CUCTEM C OKpY Karollei cpeaou
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3apoxaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonsara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIE W JiabopaTtopHble. MojeaupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaIOIIEH Cpeibl: JIOKATbHBIN, pETUOHATBLHBIN U TJI00ATLHBIIH.

3Hau€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Ml YENOBEYECTBA C MpUpoaoi. PopmupoBaHue
AKOJIOTHYECKOHN KYJIbTYPbI U 3KOJIOTHYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpaIMuK

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. I'exkkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubr u cxembl: «Pazgensr skonorun», «Meroasl sKonoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpeaa oOMTAHUA

Okoyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kimaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JEUCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢daktopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTEHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
doTonEeprUOaU3M.

Temneparypa kak oskonorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Mbl. [IoiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. Ilpucnocobnenuss pacteHuili kK
nojaJiep>kaHuio BojgHoro Oananca. Knaccudukanust pacTeHUN MO OTHOIICHHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
IyOMHHAs — TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. IlpucrnocoOiieHus OpraHu3MOB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
TOJUYHBIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

28



XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
JKusnennsie PopMbI pacTeHUN: TEePEeBbs, KYCTAaPHUKH, KYCTaPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJECTHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOMOHTBI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (hakTOopHI. Buner OMOTHYECKUX B3aMOICHICTBUM:
KOHKYPEHIUS, XUITHAYECTBO, cMMOM03 U ero (opmel. [lapasutusm, koomeparus,
MyTyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHMYecTBO). HeTpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JleMoHCTpanumn

Tabnuupl U cxembl: «Okojoruueckue QakTope», «CBETOBON CHEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTanuu
KUBOTHBIX», «Cpenbl O0OUTaHUSI OpraHu3MoB», «buosiorudeckue pUTMBIY,
«Kusnennole  Qopmbel  pactenmit», <« KuzHeHHbIe  (OPMBI  JKHUBOTHBIXY,
«IKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHUs», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumoOunosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTeHUNW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BJIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOaprn U KOJUICKIIUU TETJIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIE
pacTeHMs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpejax,
repOapu U KOJUICKIIMM PpACTEHUHW ¢ IKUBOTHBIX, OOJAJAONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUHM KHU3HU, TepOapuu M
KOJUUICKIIMM PACTEHUW U JKUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUYaCTBYIOIIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJEHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO TeMIIEPaTyphbI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. Dko010rus BUA0B U MOILYJIS UM

OKOJIOTUYECKHE  XApPaKTePUCTUKU  MOIMYJISLUH. [Monynsiuua ~ kak
Ounonoruyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
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0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TIOKa3aTeau NOMYJSUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pACTHasi M TIIOJIOBAs CTPYKTypa, POXKAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIHH.
JuHamuka nonyisiuuu U e€ peryndinus. buoThndeckuid MOTEHUHAN MOMYJISIIUU.
MoaenupoBanve TMHAMHUKHA NONYJISINUKA. KpuBbIe pOCTa YMCIAEHHOCTH TOMYJISILIHAM.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 »KoNOrMUeckoil Huie Bujaa. MectooOuTanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosiormdeckon
Huiy. [loTeHnnanbHas U pealTu30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BuAbl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE IKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJCHHUS W MUTpalMil >KUBOTHBIX. buosorndeckue
WHBAa3UM YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabnupl U cXeMbl: «DKOJOTUYECKUE XapPAKTEPUCTUKU MOMYJISAIINN,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyiasiuum», «Bo3pacTHble  OUpaMHIbI
nonyysiiun», «CKOpOCTb  3acel€HUsi [OBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opraHuzMamMmn», «Mojeinb 3kosiorndeckor Humu k. M. XaTynHcoHay.

O6opynoBanue: repdapuu pacTeHHM, KOJJICKIIUU KUBOTHBIX.

JlaGopaTtopnass  pabora  «lIpucnocoOneHuss ceMssH pacTeHUM K
PACCETICHUIOY.

Tema 9. Jxosorust coodmEecTB. IKOIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexnay
OpraHu3MaMH B OHOLIEHO3E.

Dxocucrema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLECHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteMm. [1ouBsl 1 Wikl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MTUPAMUIBI UCel, OMOMACChI i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
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cykueccuu. Knumakcuoe coo6miectBo. bropaznoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOcUcCmeMbl 03Ep U peK. IKocucmemuvl Mopetl U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbitb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPO’KOCHCTEMa. ATpOIeHO03. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U TIPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoickas
bnopa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonormyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3¢hghexma u udo8-30uhukamopos (Kirouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC FHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, TMOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeusi  3AcpA3SHEeHUll  pAsHbIX — MUNO8 Ha
CYOOpaHUIMEeHHOM, OP2AHUSMEHHOM, NONYJAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUSL — AHMPONO2EHHO20 — B030€LCMEUS.
MeTo100THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuet u cxembl:  «CtpykTypa  OuOlleHO3a»,  «JDKOocHUcTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIbBl OPTAaHU3MOB B 3KOcCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YHCEID,
«JKkonoruyeckas nupamuaa OMOMacch, «IKOJIOTMYecKas MUpaMUIa SHEPTUMY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca Mmocie
noxapa», «9KoCUCTeMa 03epa», «ArporeH03», «KpyroBopoT BEMIECTB U MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocHuCTEMY.

O6opynoBanue: repObapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uyydelia NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanrue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «lM3ydeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIIMYHBIM OMOTeo1eHo3 (B IyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIN UM MTOHMEHHBIHN JIYT, 03€p0, O0JIOTO)».

IKCKYypcusi «IDKCKYpCHUsSI B arpo’KOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA
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buochepa — obmemnanerapHass oOojiouka 3eMiIH, TIE€ CYIIECTBYET WIIH
CyIIIeCTBOBaJIA JXKM3Hb. PazBuTHe mpeacTaBieHuit o 6mocdepe B Tpyaax J. 3rocca.
Yuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rI106anpHOM 3KOoCcHCcTeMBl. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3oTa). PUTMUYHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o O6mome. OCHOBHBIE OMOMBI CYIIM:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPh. Kimmmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHIIUANa U
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuuel u cxembl: «['eocdhepnsl 3emim», «KpyroBopoT azora B MPUPOIE,
«KpyroBopoT yriepona B mpupojae», «KpyroBopoT kuciopojga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Knumatudeckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiil jgec», «InpokonmcTBEeHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBaHue: repoapuu pacTEHUN Pa3HBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne KimmMara.

AHTpOIIOTE€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTEIBPHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPAHBI MPHUPOJIBL.
Kpacaeie kHuru. Oco0o oxpansemblie mpupojanbie Ttepputopun (OOIIT).
borannueckue caapl 1 300J10THICCKUEC TTAPKH.

OCHOBHBIC TIPUHIIMIBI YCTOWYMBOTO DPA3BUTHUS UYEIOBEYECTBA W TPUPOJIBI.
PanronanpHO€ ~ MPUPOOMONB30BAaHUE M COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emud. OOIIME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3KCa B €r0 BEPOSTHBIE TIOCIIEICTBH.

Pa3BuTre METOJOB MOHUTOPHUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocoepezaoujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvuvle ungopmayuonuvle cucmemsl, odecneuusarowjue O00CmMyn K
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uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U IKkocucmem. OcHOGb
9Kopeabuiumayuyu dKocucmem U cnocooos 60pvObl ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JdeMoHCcTpau

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3Henue mnouBb», «llapHukoBbiit  3ddekT», «Ocobo
OXpaHseMbIE PUPOIHBIEC TEPPUTOPHUI», «MOIeTHN YyIPaBIIEMOT0 MUPaY.
O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHEIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpPEACNICHUI0, Haiuuue Mmomusayuu K OOydyeHHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluyue  NpPasoOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHON JEATEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUs, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBaKECHUS K 3aKOHY U IMPAaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaIoUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHHI
BOCIIUTATEIBHON ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUKA O0YYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;
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OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PELICHUU y4e€OHBIX W IMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOEKACHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHONIIEHUS! K MHEHHUIO OIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTWH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HAU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAsl CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;
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MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIMOHAIBHOTO 0J1ArONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryspHas Quznyeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKOW M COLMAIBHOMN
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cpepaM MpoPhecCUOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  peanu30BbIBATh
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHUS W yMEHUsI TpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
IPUPOAOIIONL30BaHUEM  (COONIOZCHHE  TPaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJOB,
AKOCHUCTEM, Orochephl);
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aKTMBHOE HENPUATHE JEUCTBUM, NPUHOCALUIMX BpEN  OKpYKaIOLIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN EATEIBHOCTH YKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUSI MEXK]TY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHWE crerudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHHMS € poJikh B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IEJIOCTHOTO
IpeACTaBlICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMM MPHUPOIHBIX 3aKOHOMEPHOCTEH M peHIeHUU MpobdiieM
COXpaHEHUS IPUPOJITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIX0/a U3 III00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJyYyaeMble 3HAHUS MJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTHYECKUE 3HAHUS JIJIS
perieHus Mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MIPOEKTHYIO U HUCCIEA0BATENBCKYIO IETEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHoro npeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIe i1  (OPMHUpPOBAHUS MHUPOBO33PEHHUS OO0YyYarOIINXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHeHUu(HUKYy METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTeMa, Hay4yHbIM (DaKT, MPUHLMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJEIOBaHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT W  JpYrue);
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIIMAIBHOW KOMIETEHIIMU O0OyYaronuxcs; CIoCcOOHOCTh
o0y4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS M  YHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynprare wu3ydyeHus OHMOJOTMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanust y oOydvaromierocs OyayT chOpMUPOBaHBI IMO3HABATEIIbHbBIC
yHUBEpCalbHble yUeOHbIE AEICTBUS, KOMMYHUKATUBHbIE YHUBEpPCAJIbHbIE YUECOHbIE
NEUCTBUS, PEryJISTUBHbIE YHHUBEpCAIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIEro
00pa30BaHMsI JOJKHBI OTPAXKAaTh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NeCTBUSIMM:

1) 0a30BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOSITENNHO ~ (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccU(UKaIi, 0000I1EeHUs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C JIPYTUMH MOHATHUSMH);

OMpENENATh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIT0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

38



CTPOUTH JIOTMYECKHE pPACCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS] B PacCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSTh CXEMHO-MO/IEJIbHBIE cpeactBa IS IpEACTaBICHUS
CYILIECTBEHHBIX CBSI3eH M OTHOLIEHUH B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEYMU  PaA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUs MPoOJeMbl ¢ Y4ETOM aHalIM3a WMEIOIIMXCA
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH padOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEN0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus MnpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNPeoOpa3OoBaHUI0 U TNPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJETh HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

BBISBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHThl [JIsl JIOKa3aTesbCTBa
CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh IIOJyYEHHbIE B XOJE pEIICHUS 337ayd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(DECCHOHATBHYIO CPENY;

yYMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYIO U MPAKTHUUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUYEOHBIX NPEIMETOB;
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BBIIBUTAaTh HOBBIE WU, MpeUiaraTh OPUTMHANbHBIE MOAXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUSI.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAINK (TEKCTE y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIUIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PA3MUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUYeOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS WHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMy  TpPEACTaBICHUS
ononornyeckor uHpopmaluu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIONIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
ouonornueckoil uHGpoOpMalued: NPUMEHATh XUMHUYECKHEe, (uU3MUeckue Hu
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMH JA€HCTBUSIMM:

1) o01enue:

OCYILECTBIISAITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM IO CYIIECTBY OOCYyKIaeMoi TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXACHHS OTHOCHUTEIHHO BBITIOJHEHHS MpeiaracMon
3aJa4M, YIYUTHIBATh MHTEPECHI M COTJIACOBAHHOCTH MO3UIMN PYTUX YYaCTHHKOB
JMajiora Wi TUCKYCCUH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MOHMMAThH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.
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2) coBMecTHas esITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI IPH peleHNH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNIIOBBIX (HOPM B3aUMOJIEHCTBUS MPHU PEIlIEHUN Y4eOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEHUCTBUSL MO €€ JIOCTWKECHHMIO: COCTaBJIATH IUIAH JECHCTBUM,
pacmpenenarb pojud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE ITPOEKTHI, OLICHMBATh HWJEU C IIO3WLHAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEIICHUS B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IE€JIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M NOCTYIIKax MO OTHOLIEHUIO K YKUBOW NPUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTebHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI pPedICKCUN NJIs OIEHKH CUTYyaIlMH, BBIOOpa
BEPHOTO PEIICHUS;

yMETh OIIEHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTUX:

PUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATEITLHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU JPYTOTO YeJIOBEKA.
IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJIEPXKAHHUS Y4eOHOro MpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIECUYCHHE
npobuapHOro  o0yueHus — oOydaronuxcss — Owojormu. OHH ~ BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUH 110
OCBOCHHIO, MHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUIBI AEATECIHHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ynbTarhl MPEACTaBICHBI 1O
roJilaM U3y4deHHUsI.

[IpenmeTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTO TipeameTa «buonorus» B 10
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH  TPOOJIEeM  palHroOHAILHOTO
MIPUPOIOTIOIL30BAHUS, O BKJIQJIC POCCHHCKHUX W 3apyOC)KHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIATAONIE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTHYCCKHUE TCOPUHU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTd T. Moprana), yuenus (H. W. BaBumoBa — o 1meHTpax
MHOTOOOpa3Wsi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTCHHWH),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJICHUS, YUCTOThI TaMer,
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HE3aBUCUMOTO HaciienoBanuss [. Menaens, TOMOJIOTUYECKHX PSAIOB B
HaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLUIIBI
(KOMILIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMH METOJaMU HAyYHOI'O IIO3HAHMS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJIFOICHNE, DKCTICPUMEHT);

YMEHUE BBIICTATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpraHOB pACTEHUM, >KUBOTHBIX, YEJOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEIIOBEKA, OMOJOTHICCKUX
IPOLIECCOB: 0OMEHa BeHIeCTB (MeTab0IM3M), NPEBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTpoHOrO TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, M€H03a, raMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3HCA, NCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXIy OpPraHOWJAMH KJIETKH W HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXITY
opraHaMud M CHCTEMaMH OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U UX
GYHKIASIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXKIY dTaramMu
oOMEHa BEIIECTB, ATarlaMH KJIETOYHOTO IMKJIa U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHINOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBJISATh OTIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUH, )KUBOTHBIX M YEJIOBEKA;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa9H, BBISBIISITH IPHUYUHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKIUMHU TIPOIECCAMU U SBJIICHUSMH, JISTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOThI, COOIIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPATh HX OSKCIEPHUMEHTAIBHBIMU
cperncTtBamu, GOPMYIHpPYS IEJb HCCICIOBAHUS, aHAJTU3UPOBATH ITOTYYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOIBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U
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nyOJdMYHO  TPEACTABIATH  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHYECKHX
KOH(EPEeHIINSIX;

YMEHUE OLIEHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEJOBAaHUN B
obnacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHHE, HAMPABICHHOE H3MEHEHHE I'€HOMa M CO3/IaHhE TPaHCTEeHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymieil mpodeccuoHambHOU
JEATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
WHTEpEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpraHU3alMsIX CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

[TpenmeTHbIe pe3yiabTaThl OCBOEHUsS yueOHoro npeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUH B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB MPUPOJBI M PEIICHUU SKOJIOTHUECKHUX
npo0OjieM 4YeloBeYecTBa, a TaKXKe B PEIICEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOJIONIOIB30BaHUs, U B ()OPMUPOBAHUM LIEHHOCTHOI'O OTHOIIEHMS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHME BJAJETh CHUCTEMOM OMOJIOTMYECKUX 3HAHMUW, KOTOpas BKJIOYAeT
ONpe/ieNieHus] U TOHMMAaHHE CYUIHOCTH OCHOBOIIOJAraloUMX OHOJIOTHYECKUX
TEPMUHOB M TOHSTHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOpUHU
(aBomonronHas teopust Y. JlapBuHaA, CUHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusX sBontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTMYECKON MHpaMUbl 3HEpruM), rumnoressl (rumoresa «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  TMO3HaHUS,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U DKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, SKCIEPUMEHT), CIIOCOOAMHU BBHISBIICHHS M
OLICHKH aHTPOIOTEHHBIX U3MEHEHUH B PUPOJIE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, JBUXKYIIETO W Pa3phIBAIONIETO
€CTECTBEHHOT'O otOopa, AJUTONaTPUYECKOIO " CUMIATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JBIKYIIUX CHJI BOJIIOLIMK HAa T€HO(GOH T MOMYJISALHUH,
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MPUCIIOCOOJIEHHOCTH OPTaHM3MOB K Cpefie OOMTaHUs, YepeIOBaHUS HANPABICHUIN
IBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXAYy IIPOIECCAMH SBOJIOINH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpelie oOWTaHWs, aOMOTHYECKUX M OMOTHYCCKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOE MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CpPebl OOUTAHNUSA, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs] MHOrooOpasusi BHUIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUSI PUPO/IbI U YEJIOBEUECTBA;

YMEHHE peniaTh OMOIIOTUYECKUE 3a]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTHYECKUMH TIPOIECCAMH U SBIICHUSMU, I€TaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE U TPAKTUYECKUE paldOThl, COOMIOIATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOBL;

yMEHUE Y4YacCTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

yYMEHUE OlLIEHWBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEJICTBHUIX UM CHOco0ax MpeaoTBpaIeHUs
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHalbHON
JESTEIIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIbCKOTO XO35AWCTBa, MHUIIEBON
MIPOMBITIIUICHHOCTH, YTIyOJATh TIO03HABATENBHBI WHTEPEC, HAMpaBJIECHHBIM Ha
OCO3HAaHHBI  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MPOJOJDKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATHLHOTO U
BBICIIIET0 0Opa30BaHUS.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka 1
2 JKuBble cuCTEMBI U X U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallieHue S3HEPTUU B 9 !
KJIETKE
7 HacnenctBennas uadopmarus u 9 0.5
peanu3anus e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHn3MoOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4
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17 ‘ Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3ae/ioB 1 TeM nupposbIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNbTAThI 14 2
3 Maxpo3BOIIOLMS U €€ PE3YIbTAThI 6
4 [TpoucxoxaeHue U pa3BUTHE )KU3HU Ha 15 Ls
3emie
5 IIpoucxoxaeHNE YeTI0BEKA — AHTPOIIOT€HES 10 1
DKOJI0oTusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpPraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
Opranusmsl 1 cpesja 0OuTaHUs 1.5
DKOJIOTUS BUJIOB U MOITYJISAUN 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 2 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6
11 YenoBek u OKpykaromias cpeaa 6
12 PesepsHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBo 4yacoB
Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yUYeHHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
buonorus kak KOMIUIEKCHAsI HAyKa bubnuorexa [IOK
1 Y KaK 4acTh COBPEMEHHOI'O 1 03.09.2026 https://lesson.academy-
oOmecTBa content.myschool.edu.ru/06/10
Bu6nuoreka IJOK
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1 : .
04.09.2026 https://lesson.academy
content.myschool.edu.ru/06/10
3 VpoBHEBas OpraHU3alus KUBBIX | Bubmiorexa [IOK
crcTeM 05.09.2026 https://lesson.academy-
content.myschool.edu.ru/06/10
4 VcTOpHst OTKPBITHS U U3y4EHUs | Bubmiorexa LIOK
kieTku. Knerounast reopus 09.09.2026 hitps://lesson.academmy-
content.myschool.edu.ru/06/10
Metobl MONEKYIAPHON U Bbubnuorexa LIOK
KJIETOYHOM OMOJIOTHH. https://lesson.academy-
[pakTnueckas padota «M3yueHue content.myschool.edu.ru/06/10
5 METO/I0B KJIETOYHOUW OMOIOTHU 1 0.5
a 10.09.2026
(xpomatorpadusi, anexTpodopes,
nuddepeHnrantbHoe
uentpudyruponanue, [TLP)»
bubmunorexa IIOK
6 XUMUYECKUN COCTaB KIETKH 1 . .
11.09.2026 https://lesson.academy
content.myschool.edu.ru/06/10
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MI/IHep AJIbHBIC BEIIECCTBA KJICTKU,

bu6nmoreka IJOK

7 e .
ux Ouosioruyeckasi poJyib 16.09.2026 hitps://lesson.academy
content.myschool.edu.ru/06/10
Opranuyeckue BEIECTBA KIETKU bubnuorexa [IOK
— Oenku. Jlaboparopuas pabota https://lesson.academy-
8 «O0HapyxeHue 0eIKOB C 0.5 content.myschool.edu.ru/06/10
Py 17.09.2026
[IOMOIIBIO KAYE€CTBEHHBIX
peaKuii»
5 CaoiicTBa, Knaccudukanus u bubsmorexa LIOK
(byHKiIH GeTKoB 18.09.2026 https://lesson.academy-
content.myschool.edu.ru/06/10
10 OpranuyecKHe BEIEeCTBa KIETKH bubsmorexa LIOK
— yrieBomI 23.09.2026 https://lesson.academy-
content.myschool.edu.ru/06/10
1" OpranudecKue BEIEeCTBa KIETKH Bubamorexa LIOK
— JIUAIINOBI 24.09.2026 https://lesson.academy-
content.myschool.edu.ru/06/10
Hyxnennossie kucnotsl. JIHK u bubmoreka IIOK
PHK. JIa6oparopHas paboTa https://lesson.academy-
12 «HccnenoBannue HYKJICHHOBBIX 0.5 content.myschool.edu.ru/06/10
a YK 25.09.2026
KHCJIOT, BBIACICHHBIX M3 KIIETOK
Pa3IUYHBIX OPTaHU3MOBY
Crpoenne n pynkunn ATO. bu6mmoteka LIOK
13 Hpyrue Hykineosuarpupochatsi 30.09.2026 | hitps://lesson.academy-
(HT®) content.myschool.edu.ru/06/10
Cexsennposanue JIHK. Metosl 01.10.2026 Bu6moreka LIOK
14 T€HOMHUKH, TPAHCKPUIITOMUKH, https://lesson.academy-

MMPOTCOMUKU
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02.10.2026 Bu6mmorexa LIOK
15 MeToapl CTPYKTYPHOM OMOJIOTHH https:/lesson.academy-
content.myschool.edu.ru/06/10
Tuns! k1eTok. [IpoxapuoTnueckas 07.10.2026 brbmorexa LIOK
16 https://lesson.academy-
KJIETKa
content.myschool.edu.ru/06/10
CTpoeHue SyKapuoTHIECKOU 08.10.2026 BuGnuoreka [IOK
17 kieTku. [IpakTudeckas pabora 05 https://lesson.academy-
«I/I3yqu1/Ie CBOMCTB KJIETOUHOU ) content.myschool.edu.ru/06/10
MeMOpaHb»
09.10.2026 bubnuoreka IJOK
18 IToBepXHOCTHBIN anmapaT KJIETKH https://lesson.academy-
content.myschool.edu.ru/06/10
OnHOMEMOpaHHBIC OPTaHOU/IBI 14.10.2026 Bu6nuorexa LIOK
kietku. [IpakTudeckas pabora https://lesson.academy-
19 «3yueHne nBUKEHUS 0.5 content.myschool.edu.ru/06/10
[IATOTUIa3MbI B PACTUTEIbHBIX
KJIETKaX)
[ToyaBTOHOMHBIE OpraHOW/IBI 15.10.2026 BuGmoreka [IOK
KJIETKH: MUTOXOHAPUH, TITACTHIBI. https://lesson.academy-
20 JlaGopaTtopHnast pabota 05 content.myschool.edu.ru/06/10
«ccneqoBanue mia3mMonn3a u
JIeTIa3MOJIM3a B PaCTUTEIBHBIX
KJIETKaX)
HemeMOpaHHbIE OPraHOMIBI 16.10.2026 Bubmiorexa LIOK
21 https://lesson.academy-
KIICTKH
content.myschool.edu.ru/06/10
22 Crpoenue u GyHKIUH 7pa 21.10.2026 buGmnorexa I1OK

https://lesson.academy-
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content.myschool.edu.ru/06/10

CpaBHUTENIbHAS XapaKTePUCTUKA 22.10.2026 Bu6mmorexa LIOK
KJIETOK dyKapuoT. JlabopaTopHas https://lesson.academy-
23 0.5
pa60Ta «I/I3yqu1/[e CTPOEHUS content.myschool.edu.ru/06/10
KJIETOK Pa3JINYHbIX OPraHU3MOB)
AccuMmIALMS U JUCCUMUMIISILIVS 23.10.2026 Bu6nunorexa LIOK
— JIB€ CTOPOHBI METa00JIU3Ma. https://lesson.academy-
Tunsl oOMeHa BEIIECTB. content.myschool.edu.ru/06/10
24 JlaGopaTtopnast pabora «3yuenue
KaTaJIUTUYECKON aKTUBHOCTH
(GhepMEHTOB (Ha IPUMEpPE aMIIIa3bI
WJIU KaTajasbl)»
DepMeHTaTUBHBIN XapaKkTep 05.11.2026 Bu6mmotexa LIOK
pEaKLHI KJIETOYHOTO https://lesson.academy-
MeTabonusma. Jlaboparopnas content.myschool.edu.ru/06/10
abora «3yueHue
25 P i 0.5
(hepMEHTATUBHOTO PACIICTUICHHS
MepoKcHuaa BOAOPOaa B
PACTUTENBHBIX U KUBOTHBIX
KJIETKaX»
Besnku-akTuBaTOphI U OEITKH- 06.11.2026 Bubmmorexa [IOK
26 https://lesson.academy-
UHTUOUTOPBI
content.myschool.edu.ru/06/10
07.11.2026
ABTOTPOdHBIN THII 06MEHA Bubmiorexa LIOK
27 https://lesson.academy-
BEIIECTB
content.myschool.edu.ru/06/10
12.11.2026 bubmuoreka LIOK
28 dorocunTes https://lesson.academy-

content.myschool.edu.ru/06/10
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XemocuHTes. JlaboparopHas

13.11.2026

bu6mmoreka IJOK

29 pabora «CpaBHEHHE MPOLIECCOB 0.5 https://lesson.academy-
dboTOCUHTE3a M XEMOCHHTE32) content.myschool.edu.ru/06/10
AHa3poOHBIC OpraHu3Mbl. Buibt 14.11.2026 Bu6nunorexa LIOK

30 Oopoxenus. JlabopatopHas pabora https://lesson.academy-
«CpaBHEHHE MTPOIIECCOB OPOKCHUS content.myschool.edu.ru/06/10
U JBIXaHUSD)

AdpoGHBIE OPraHU3MBIL. DTarlbl 19.11.2026 Bubmiorexa LIOK

31 https://lesson.academy-

YHEPTEeTHIECKOro 0OMeHa
content.myschool.edu.ru/06/10
DHeprust MeMOpPaHHOTO TPaHeHTa 20.11.2026 Bubnmoreka LIOK
32 npotoHoB. Cunte3 AT®: pabora https://lesson.academy-
npoToHHON AT®-cuHTa3bI content.myschool.edu.ru/06/10
21.11.2026 bubnuoreka IJOK
33 Peakuuu MmarpruyHoro cunresa https://lesson.academy-
content.myschool.edu.ru/06/10
27.11.2026
34 TpaHCKPUIIIUs — MaTPUYHBIA Bubmaorexa LIOK
cunTes PHK https://lesson.academy-
content.myschool.edu.ru/06/10
27.11.2026 bubmuoreka IIOK
35 Tpancnsuus u €€ sransl https://lesson.academy-
content.myschool.edu.ru/06/10
Komuposanue aMUHOKHCIIOT. PoJtb Bubmiorexa LIOK
36 28.11.2026 https://lesson.academy-
pubocom B OnocuHTe3e Oenka
content.myschool.edu.ru/06/10
bubmunorexa IIOK
Opranu3zanusi reHoma y
37 02.12.2026 https:/lesson.academy-

MPOKAPUOT U IYKAPUOT
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MonekyapHbIe MEXaHU3MBI

03.12.2026

bu6mmoreka IJOK

38 https://lesson.academy-
AKCIIPECCUM T€HOB Y 3YKapHOT
content.myschool.edu.ru/06/10
Bupycbel — HeksieTouHble pOpMbI 04.12.2026 Bu6nunorexa LIOK
39 JKU3HHU M OOJIMTaTHBIE TIapa3UThI. 05 https://lesson.academy-
[IpakTrueckas pabora «Co3gaHue ' content.myschool.edu.ru/06/10
MOJICJIA BUPYCa»
BupycHble 3200/1eBaHus YelI0BEKa, 09.12.2026 brbmorexa LIOK
40 o https://lesson.academy-
JKUBOTHBIX, PACTCHUHN
content.myschool.edu.ru/06/10
10.12.2026
HaHOTEXHOIOrHU B OMOJIOTUH U bubnnorexa LIOK
41 https://lesson.academy-
MEIULINHE
content.myschool.edu.ru/06/10
11.12.2026 Bu6nuoreka IJOK
42 JKn3HEHHBIN TUKIT KIESTKH https://lesson.academy-
content.myschool.edu.ru/06/10
16.12.2026 bubnuorexa IJOK
43 Marpuunbiii cuares JTHK https://lesson.academy-
content.myschool.edu.ru/06/10
Xpomocomsl. JlaboparopHas 17.12.2026 Bubnuoreka 1IOK
44 pabota «3y4ueHue XxpoMocoM Ha 0.5 https://lesson.academy-
TOTOBBIX MUKpPOIIPEapaTax» content.myschool.edu.ru/06/10
18.12.2026 Bbubmmoreka [JOK
45 Jlenenue KIeTKU — MUTO3 https://lesson.academy-
content.myschool.edu.ru/06/10
Tuns! knetok. Kapnokunes u 23.12.2026 Bubmmoreka [IOK
46 nutokunes. JlaboparopHas padota 0.5 https://lesson.academy-

((Ha6J'IIO,Z[CHI/IC MHUTO34a B KJICTKax
KOHYMKAa KOPCIIKa JIyKa (Ha

content.myschool.edu.ru/06/10

53




TFOTOBBIX MUKpOIIpEnapaTax)»

PGFYJ'ISII_II/ISI JKH3HCHHOI'O IUKJIa

bubmuoreka IIOK

47 24.12.2026 https://lesson.academy-
KJIETOK
content.myschool.edu.ru/06/10
bubmuoreka IIOK
48 Opranusm Kaxk eMHOE 11eJI0e 25.12.2026 https://lesson.academy-
content.myschool.edu.ru/06/10
Txanu pacrenuii. JlJabopaTopHas Bu6mmorteka LIOK
49 pabota «3yueHne TKaHeh 0.5 13.01.27 https:/lesson.academy-
pacTeHui» content.myschool.edu.ru/06/10
TkaHM ’KUBOTHBIX U YEJIOBEKA. 14.01.27 Bu6mmotexa LIOK
50 JlaGopaTtopnast pabora «3yuenue 0.5 https://lesson.academy-
TKaHeH JKIBOTHBIX) content.myschool.edu.ru/06/10
Opranbl. CHCTEMBI OPTaHOB. 15.01.27 Bubnunoreka 1IOK
51 JlaboparopHas pabota «3ydenue 0.5 https://lesson.academy-
OpraHoB I[BETKOBOI'O PACTECHUS» content.myschool.edu.ru/06/10
20.01.27 Bubmmoreka ITOK
52 Ormopa Tena opraHu3MOB https://lesson.academy-
content.myschool.edu.ru/06/10
21.01.27 bubnuorexa IJOK
53 JIBr>kKeHrE OpraHu3MoB https://lesson.academy-
content.myschool.edu.ru/06/10
22.01.27 Bubmmoreka ITOK
54 [Iutanue opranuzmMoB https://lesson.academy-
content.myschool.edu.ru/06/10
IIuTanue mMO3BOHOYHEIX 27.01.27 bubmuoreka IJOK
55 )KUBOTHBIX. [InmeBapurensHas https://lesson.academy-

CHUCTEMA YCIIOBCKA
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28.01.27

bu6nmoreka IJOK
56 JbIxaHue opraHu3MoB https://lesson.academy-
content.myschool.edu.ru/06/10
JIpIXaHUE NO3BOHOYHBIX 29.01.27 buGmuoreka LIOK
57 https://lesson.academy-
JKABOTHBIX U YEJIOBEKA
content.myschool.edu.ru/06/10
bubmuoreka IIOK
TpaHcnopr BemecTs y
58 04.02.27 https://lesson.academy-
OpraHu3MoOB
content.myschool.edu.ru/06/10
KpoBeHocHas cuctema 05.02.27 Bu6muoreka LIOK
59 MO3BOHOYHBIX JKUBOTHBIX U https://lesson.academy-
Ye0BeKa content.myschool.edu.ru/06/10
06.02.27 bubmuoreka ITOK
60 Beinenenue y opranusmon https://lesson.academy-
content.myschool.edu.ru/06/10
10.02.27 bubnuoreka IJOK
61 3amura y opraHu3MoB https://lesson.academy-
content.myschool.edu.ru/06/10
11.02.27 bubmuoreka IIOK
62 NMMyHHas cucrema dyenoBeka https://lesson.academy-
content.myschool.edu.ru/06/10
12.02.27
Pa3paskuMOCThb U PEryIAIus y Bubmiorexa LIOK
63 https://lesson.academy-
OpTraHU3MOB
content.myschool.edu.ru/06/10
I'ymopaneHas perynsnus u 17.02.27 Bu6mmoreka LIOK
64 SHJIOKPUHHASA CUCTEMA KUBOTHBIX https://lesson.academy-
M YEJIOBEKA content.myschool.edu.ru/06/10
65 DopMBbl pa3MHOKEHUS 18.02.27 Bbubmmoreka [IOK

OpraHU3MOB

https://lesson.academy-
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content.myschool.edu.ru/06/10

19.02.27 bu6nmoreka IJOK
66 [TonoBoe pazmHOX)eHUE https://lesson.academy-
content.myschool.edu.ru/06/10
24.02.27 Bubmmoreka ITOK
67 Meiios https://lesson.academy-
content.myschool.edu.ru/06/10
l'amerorenes. O6pa3oBanue u 25.02.27 Bubmoreka [JOK
pa3BUTHE ITOJIOBBIX KIETOK. https://lesson.academy-
68 JlaboparopHas padota «3yueHnue 0.5 content.myschool.edu.ru/06/10
CTPOEHUS MOJIOBBIX KJIETOK HA
TOTOBBIX MUKPOMPENapaTax»»
bubmuoreka IIOK
NuauBunyanpbHOE pa3BUTHE
69 27.02.27 https://lesson.academy-
OPraHU3MOB — OHTOI'€HE3
content.myschool.edu.ru/06/10
3aKyagKa OpraHoB U TKaHeH u3 Bubmiorexa LIOK
70 03.03.27 https://lesson.academy-
3apOJBILIEBBIX JTUCTKOB
content.myschool.edu.ru/06/10
Poct n pazBuTHE )KUBOTHBIX. bubmuorexa [IOK
JlaGopaTtopHnast pabota https://lesson.academy-
71 «BpIsIBIEHUE TPU3HAKOB CXO/CTBA 0.5 04.03.27 content.myschool.edu.ru/06/10
3apoIbIIIEN MO3BOHOYHBIX
JKMBOTHBIX)
Pa3zmHoxeHue u pazButue Bubmoreka [TOK
actenuii. JlabopaTtopHuas pabora https://lesson.academy-
72 P PaTopHa b 0.5 05.03.27 . .
«CTpoeHHe OPraHOB Pa3MHOKEHUS content.myschool.edu.ru/06/10
BBICIIMX PACTCHUN»
Hcropust cTaHOBJIEHUS U Pa3BUTHS
73 p p 10.03.27 bubmuoreka ITOK

TCHCTUKHN KaK HAYKH

https://lesson.academy-
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OCHOBHBIC TIOHSITUSI K CUMBOJIBI
reHetuku. JlabopaTopHas pabora

content.myschool.edu.ru/06/10

bu6nmoreka IJOK
https://lesson.academy-

7 «/Ipo3oduna kak 0OBEKT 0-5 11.03.27 content.myschool.edu.ru/06/10
TEHETUUYECKUX UCCIICIOBAHUI
3aKOHOMEPHOCTH HaCJIEA0BaHUS bubnuorexa [IOK
MPU3HAKOB. MOHOTHOpHIHOE https://lesson.academy-
ckpemuBanue. [Ipaktnyeckas content.myschool.edu.ru/06/10
75 betiit P 0.5 12.03.27
pabora "U3yuyeHue pe3ysnbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3ohuis”
17.03.27
L{uTomOrnuecKue OCHOBBI brbnnorexa LIOK
76 https://lesson.academy-
MOHOTHOPHIAHOTO CKPEIIUBaHUS
content.myschool.edu.ru/06/10
18.03.27
AHanusupyrolee CKpeluBaHue. Bu6miorexa LIOK
77 H https://lesson.academy-
€I0JIHOE JOMUHUPOBAHKUE
content.myschool.edu.ru/06/10
JlurubpuiHoe CKperuBaHue. 19.03.27 Bubmoreka [IOK
73 [TpakTnyeckas padora «3yuenue 0.5 https://lesson.academy-
pe3ynabTaToOB ,Z[I/IFI/I6pI/II[HOFO ) content.myschool.edu.ru/06/10
CKpEIIUBAHUS Y IPO30(UITBD)
bubmunorexa IIOK
I{uTonornueckre OCHOBBI
79 01.04.27 https://lesson.academy-
JTUTHOPUTHOTO CKPEITUBAHUSI
content.myschool.edu.ru/06/10
CreruieHHOe HacJeI0BaHNe 02.04.27 Bubmorexa [IOK
80 https://lesson.academy-
MPU3HAKOB
content.myschool.edu.ru/06/10
81 XpoMOCOMHas TEOpHSt 03.04.27 Bub6nmnoreka LIOK

HaCJICACTBCHHOCTH

https://lesson.academy-
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content.myschool.edu.ru/06/10

07.04.27 Bubmmoreka ITOK
82 I'enetuka noia https://lesson.academy-
content.myschool.edu.ru/06/10
08.04.27 bu6nmoreka IJOK
83 FeHOTHH KakK LCJIOCTHAas CUCTEMaA https://lesson_academv-
content.myschool.edu.ru/06/10
09.04.27
IeHeTHYECKUiT KOHTPOIIb PA3BUTHUS Bubmiorexa LIOK
84 o https://lesson.academy-
pacTeHu, )KUBOTHBIX U YEJIOBEKA
content.myschool.edu.ru/06/10
W3MEHYMBOCTh MPU3HAKOB. BHIbI 15.04.27 bubsmorexa LIOK
85 https://lesson.academy-
M3MEHUYNBOCTH
content.myschool.edu.ru/06/10
MomubuxanuonHas 16.04.27 Bu6mmotexa LIOK
86 https://lesson.academy-
U3MEHYHUBOCTH
content.myschool.edu.ru/06/10
Bapuauvonssiii psag u bubnunorexa [IOK
BapHallMOHHAas KpHUBas. https://lesson.academy-
JlaboparopHas paboTa content.myschool.edu.ru/06/10
«HccnenoBanue 3aKOHOMEPHOCTEN
87 8 * P 0.5 17.04.27
MOAU(PUKAITMOHHON
n3MeH4nuBOCTH. [locTpoeHue
BAPHUAIMOHHOTO P/ U
BapUALMOHHON KPUBOI»
[eHOTHITMYECKAS N3MEHUNBOCTb. 22.04.27 Bubmorexa [IOK
88 K https://lesson.academy-
OMOMHATUBHAS U3MEHYHUBOCTH
content.myschool.edu.ru/06/10
%0 MyTaroHHass U3MEHYHUBOCTb. 0.5 23.04.27 Bu6muorexa 1JOK

[IpakTuueckas padora «MyTtanuu

https://lesson.academy-
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y 1p030¢huiibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAI[MOHHOTO

content.myschool.edu.ru/06/10

bu6nmoreka IJOK

90 mnpolecca. DOUreHeTuka u 24.04.27 https://lesson.academy-
3MUTeHOMHUKA content.myschool.edu.ru/06/10
I'eHeTHka yeoBeKa. 28.04.27 Bu6auoreka LIOK
91 [IpakTuyeckas pabora 05 https:/lesson.academy-
«CocTaBieHue U aHAJIN3 content.myschool.edu.ru/06/10
POIOCIOBHOM»
29.04.27 Bubmmoreka ITOK
92 MeTo1b1 MEIUITUHCKON TeHETUKHU https://lesson.academy-
content.myschool.edu.ru/06/10
3HayeHUE MEAUIIMHCKON T€HETUKHU 30.04.27 Bu6mmotexa LIOK
93 B [IPEIOTBPALLCHUN U JICYCHUU https://lesson.academy-
reHETHYECKUX 3a60JIeBaHU content.myschool.edu.ru/06/10
YyeloBeKa
OCHOBHBIC ITOHATUS CEICKIIHH, bubmuoreka IIOK
o4 JlaGoparopHas paboTa «I/I3y11i:HI/Ie 0.5 06.05.27 https://lesson.academy-
COPTOB KYJIbTYPHBIX PACTEHUU U content.myschool.edu.ru/06/10
MOPOJ] IOMAITHUX KMBOTHBIX)
Metoabl CeIeKIIMOHHON pabOoTHI. 07.05.27 Bu6nuorexa LIOK
95 JlaboparopHas pabota «3ydenue 0.5 https://lesson.academy-
METOJIOB CEJIEKLUH PACTCHUIN» content.myschool.edu.ru/06/10
JloCTI)KEeHUS CENIEKITMU PacTeHUI 08.05.27 Bu6nuorexa LIOK
96 1 *KUBOTHBIX. [[pakTnueckas https://lesson.academy-
pabora «I[IpuBHBKa pacTeHUIN content.myschool.edu.ru/06/10
97 CoxpaHeHnue, U3y4eHue u 13.05.27 Bu6miorexa LIOK

HCIIOJB30BaHUEC I'CHCTUYCCKUX

https://lesson.academy-
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pecypcoB content.myschool.edu.ru/06/10
buorexHonorus kak Hayka U 14.05.27 Bu6moreka [IOK
08 oTpacib IIPOU3BOACTBA. 1 05 https://lesson.academy-
[IpakTuueckas padota «M3yuenue ' content.myschool.edu.ru/06/10
00BEKTOB OMOTEXHOIOT UM
OCHOBHEBIE HaNPaBJIECHHUS 15.05.27 bubmorexa LIOK
99 o 1 https://lesson.academy-
CUHTETUYECKON OMOIIOrNHA
content.myschool.edu.ru/06/10
XpoMOCOMHas U TeHHast 20.05.27 buGmuorexa LIOK
100 1 https://lesson.academy-
WHXXEHEPUS
content.myschool.edu.ru/06/10
21.05.27 Bu6nuoreka IJOK
101 MeaunuHckre OMOTEXHOIOT I 1 https://lesson.academy-
content.myschool.edu.ru/06/10
Pesepsublii ypok. [ToBTOpenue, 22.05.27 Bub6nunoreka LIOK
102 0000111eHHe, CUCTEMATU3ALIUS 1 https://lesson.academy-
3HAHUU content.myschool.edu.ru/06/10
OBIIEE KOJIMYECTBO YACOB I10
I 102 13.5

[NPOTPAMME
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11 KJIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3YYeHH S o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
| DBonrouuoHHas Teopus U. | Bubmiorexa LIOK
Tlapeusa 03.09.2026 https://lesson.academy-
content.myschool.edu.ru/06/10
5 JIBMKYIIHE CUIIBI BOJIFOLUH | bubsmorexa LIOK
Bu10B 110 Y. JlapBuny 04.09.2026 https:/lesson.academy-
content.myschool.edu.ru/06/10
Boprba 3a cymecTBoBanue, bubmuorexa [JOK
3 €CTECTBEHHBII U HCKYCCTBEHHBIN 1 https://lesson.academy-
Y 05.09.2026 P .
otoop content.myschool.edu.ru/06/10
4 ®OopMHUPOBaHKE CHHTETUYECKOM | Bubmaorexa LIOK
TEOPHH 3BOJIOLINH 09.09.2026 https:/lesson.academy-
content.myschool.edu.ru/06/10
DTalIbl BOIIOIIOHHOTO Bubnmnoreka IIOK
5 Ipoliecca: MUKPOIBOJIIOIUS 1 1 https://lesson.academy-
pon P t 10.09.2026 b .
MaKpO3BOJIIOLUS content.myschool.edu.ru/06/10
[Tomysuuns — dIeMeHTapHast Bubmiorexa LIOK
6 1 https://lesson.academy-
€IMHUIIA DBOJIIOLIUNA 11.09.2026
content.myschool.edu.ru/06/10
3aKOH T€HETUYECKOTO PaBHOBECHS Bu6miorexa 1IOK
JIx. Xapnau, B. BaituGepra. https://lesson.academy-
7 JIaGopaTopHas pabota 1 0.5 .myschool.edu. 1
parop P 16.09.2026 content.myschool.edu.ru/06/10

((BI)ISIBJ'ICHI/IG N3MCHYUBOCTHU y
0co0ell 0THOrO BHIa
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DneMeHTapHbIE (PaKTOPHI

bu6mmoreka IJOK

JlaGopaTtopHnast pabota
«IIpucnocobneHust OpraHu3MoB U
X OTHOCUTCJIbHAsA
1EJIeCO00Pa3HOCTh)»
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8 I ecs )
YBOJTIOLAHN 17.09.2026 https://lesson.academy
content.myschool.edu.ru/06/10
5 Dddexr ocnoparens. DPPexT Bubmiorexa LIOK
OYTBUIOYHOTO TOPJIBIIIKA 18.09.2026 hitps://lesson.academy-
content.myschool.edu.ru/06/10
Murpanuu. M3omsamun bubnuorexa [IOK
10 MOMYJISIINIA: reorpaduueckas, 73.09.2026 https://lesson.academy-
OuoJtoruueckas content.myschool.edu.ru/06/10
EctectBeHHbIl 0TOOpD — Bubmoreka [JOK
11 HATPABIISIOMUN (HaKTOp 24092026 https://lesson.academy-
SBOJIIOIAHN content.myschool.edu.ru/06/10
Bu6nuoreka IJOK
12 [TonoBoii 0160 . .
P 25.09.2026 https://lesson.academy
content.myschool.edu.ru/06/10
[Tprcnoco0IeHHOCTh OPTaHU3MOB Bu6miorexa IIOK
KaK pe3yabTaT MUKPOIBOIIOLIMH. https://lesson.academy-
13 JlaGopatopHas pabora «3yueHue 0.5 30.09.2026 content.myschool.edu.ru/06/10
apoMop$h030B U UANOATANITALIUN Y
pacTeHui U )KUBOTHBIX)
[Tpumeps! npucnocobaeHu y 01.10.2026 Bu6morexa [JOK
OpraHu3MOB: MOP(OIOTUIECKHE, https://lesson.academy-
¢du3noIoruuecKue, content.myschool.edu.ru/06/10
OMOXHMUYECKHE, ITOBEICHYECKHE,
14 A 0.5




Buj, ero kputepun U CTpyKTypa.
JlaboparopHas paboTa

02.10.2026

bu6mmoreka IJOK
https://lesson.academy-

15 «CpaBHEHHE BUJIOB 110 0.5 content.myschool.edu.ru/06/10
MOP(}OIOTHIECKOMY KPUTEPHIO)
07.10.2026 Bu6mmorexa LIOK
16 Crpykrypa BUaa https://lesson.academy-
content.myschool.edu.ru/06/10
Bu0006pa3oBaHue Kak pe3yabTaT 03.10.2026 Bubmiorexa LIOK
17 https://lesson.academy-
MHKPOIBOJIOLIMHI
content.myschool.edu.ru/06/10
CBs13b MUKPOIBOJIIOLUH U 09.10.2026 bubsmorexa LIOK
18 https://lesson.academy-
SIHUJIEMHUOJIOTUH
content.myschool.edu.ru/06/10
Makpo3BoIOIHUS. 14.10.2026 Bu6noreka LIOK
19 ITaneoHTONIOTMYECKHE METOIEI https://lesson.academy-
U3YYEHUS IBOIIOLUU content.myschool.edu.ru/06/10
15.10.2026
Buoreorpapuueckue MeTOIbI bubmuorexa LIOK
20 https://lesson.academy-
W3yUYEHUS DBOJIOLUU
content.myschool.edu.ru/06/10
DOMOpPHOIIOTHYECKHE U 16.10.2026 BuGmoreka [IOK
2 1 CpaBHI/ITeHBHO'MOp(bOHOFquCKHe https://lesson.academy_
METObI U3YyYEHHUS DBOJIIOLNN content.myschool.edu.ru/06/10
MounekysipHO-TeHETHUECKHE, 21.10.2026 Bub6nmnoreka LIOK
OHMOXUMHUUYECKUE U https://lesson.academy-
22
MATEMATUYECKUE METOIbI content.myschool.edu.ru/06/10
W3YUYEHUS IBOJIOLUU
OO61Ke 3aKOHOMEPHOCTH 22.10.2026 Bubmmorexa [IOK
23 https://lesson.academy-

SBOJIIOLIUA

content.myschool.edu.ru/06/10
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AnantuBHas paauaius.

23.10.2026

bu6mmoreka IJOK

24 HepaBHOMepHOCTH TEMIIOB https://lesson.academy-
SBOJIIOLIMA content.myschool.edu.ru/06/10
Hayunbie runoressl 05.11.2026 bu6moreka IIOK
25 https://lesson.academy-
IIPOUCXOXKICHUS KU3HU Ha 3emiie
content.myschool.edu.ru/06/10
JloHAy4HBIE ITPECTABICHHUS O 06.11.2026 bubsmorexa LIOK
26 https://lesson.academy-
3apOXKACHUU )KU3HU
content.myschool.edu.ru/06/10
07.11.2026
OCHOBHBIE ATAITBI Brbmiorexa [IOK
27 o https://lesson.academy-
HEOPraHUYECKON IBOJTIOIIUU
content.myschool.edu.ru/06/10
12.11.2026 Bu6nuoreka IJOK
28 ['unoTessl 3apoXKaeHUS KUZHH https://lesson.academy-
content.myschool.edu.ru/06/10
Hctopus 3eman u MeToab! €€ 13.11.2026 Bu6imoreka [IOK
nzydenus. Jlabopatopuas pabora https://lesson.academy-
29 «3yueHne u onucaHue 0.5 content.myschool.edu.ru/06/10
MCKOITAa€MbIX OCTATKOB JIPEBHUX
OpTaHU3MOBY
HauanbHble 5Tanbl OpraHuyecKon 14.11.2026 bubmuorexa LIOK
30 https://lesson.academy-
3BOJIIOIUU
content.myschool.edu.ru/06/10
19.11.2026 Bbubmumoreka [JOK
31 OBOIIONHA DYKapUOT https://lesson.academy-
content.myschool.edu.ru/06/10
OCHOBHBIE dTaIIbI DBOJIOIAN 20.11.2026 Bu6nuorexa LIOK
32 pPacTUTEIBLHOTO MUPA. 0.5 https://lesson.academy-

[IpakTuyeckas padora «M3yuenue

content.myschool.edu.ru/06/10
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0COOEHHOCTEHN CTPOCHUS
pacTeHul pa3HbIX OTAEIOBY

OCHOBHBIE ITAITbI YBOJIOIHH 21.11.2026 bubsmorexa LIOK
33 https://lesson.academy-
)KUBOTHOTO MHPA
content.myschool.edu.ru/06/10
OBOIOLUS )KUBOTHBIX. 27.11.2026 Bu6miorexa [IOK
34 [IpakTudeckas padora «3yueHue 0.5 https://lesson.academy-
0COOEHHOCTEH CTPOCHUS . content.myschool.edu.ru/06/10
O3BOHOYHBIX >KUBOTHBIX)
27.11.2026
Pa3BuTHE XU3HU HA 3eMJIe 1o Brbmiorexa [IOK
35 https://lesson.academy-
3paM U Nepuoam
content.myschool.edu.ru/06/10
MaccoBbie BBIMUPaHUS — bubmmorexa [IOK
36 9KOJIOTUYECKHE KPU3HCHI 28.11.2026 https://lesson.academy-
MPOILIOrO content.myschool.edu.ru/06/10
. o bubmuoreka IIOK
CoBpeMeHHbIN IKOJIOTUYECKUN
37 02.12.2026 https://lesson.academy-
KpHU3HUC, €r0 0COOEHHOCTH
content.myschool.edu.ru/06/10
CoBpeMeHHas cUCTEMa 03.12.2026 Bubmiorexa LIOK
38 https://lesson.academy-
OPraHU4YeCcKOro Mupa
content.myschool.edu.ru/06/10
OCHOBHBIE CHCTEMATHYECKUE 04.12.2026 bubsmorexa LIOK
39 https://lesson.academy-
TPYIIBI OPraHU3MOB
content.myschool.edu.ru/06/10
AHTpPOIOJIOrHs — HayKa O 09.12.2026 Bubmiorexa LIOK
40 https://lesson.academy-
YeJIOBEKE
content.myschool.edu.ru/06/10
A1 Pa3Butue npencrasienuit o 10.12.2026 Bubmoreka [JOK

IMPOUCXOKACHUHN YCIIOBEKA

https://lesson.academy-
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content.myschool.edu.ru/06/10

MecTo 4eI0BEeKa B CHCTEME 11.12.2026 Bu6miorexa [JOK
OpPraHUu4eCcKOro Mupa. https://lesson.academy-
42 JlaboparopHas pabota «3ydenue 0.5 content.myschool.edu.ru/06/10
OCOOCHHOCTEH CTPOCHUS CKeeTa
YyeJiIoBEKa, CBSI3aHHBIX C
MPSAMOXO0XKICHUECM
16.12.2026 bubnuoreka IJOK
43 JIBrKyI1IME CUITbI aHTPOIIOTEHE3a https://lesson.academy-
content.myschool.edu.ru/06/10
CooTHOIIICHHE OMOJIOTHYECKUX H 17.12.2026 Bu6nunorexa LIOK
44 COIMATBHBIX ()aKTOPOB B https://lesson.academy-
AHTPOTIOTEHE3E content.myschool.edu.ru/06/10
18.12.2026 Bu6mmotexa LIOK
45 OCHOBHBIE CTaIMM AaHTPOIIOTEHE3a https://lesson.academy-
content.myschool.edu.ru/06/10
23.12.2026 bubnuorexa IJOK
46 ITameoreneTnka u majeoreHOMHKA https://lesson.academy-
content.myschool.edu.ru/06/10
bubmuoreka IIOK
47 IBOJIOLHS COBPEMEHHOTO 24.12.2026 https://lessonillcademv—
Hejioseka content.myschool.edu.ru/06/10
Yenoseueckue pacsl. BuGimoreka LIOK
43 [IpakTuyeckas pabora «I/IfyquHe 05 25122026 https://lesson.academy-
JKOJIOTUYECKUX aganTalum content.myschool.edu.ru/06/10
YeJIoBEKa»
bubmmoreka IIOK
49 MexaucuunanHapHble METOIbl 13.01.27 https://lesson.ljcademv—

AHTPOIIOJIOTUHA

content.myschool.edu.ru/06/10
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14.01.27 Bu6mmorexa LIOK
50 3apoKICHUE U Pa3BUTUE FKOJIOTHUH https://lesson.academy-
content.myschool.edu.ru/06/10
Mertoapl skonoruu. JlaboparopHas 15.01.27 Bu6nunorexa LIOK
51 pabora «/3yyeHue MeTo10B 0.5 https://lesson.academy-
9KOJIOTHYECKUX MCCIICIOBAHUIN content.myschool.edu.ru/06/10
3HayYeHUE FKOJIOTUUECKUX 3HAHUH 20.01.27 Eubmiorexa HOK
52 https://lesson.academy-
TSl 4eTIOBEKa
content.myschool.edu.ru/06/10
21.01.27 bubnuoreka IJOK
53 DKoJyiorudeckue (hakTopsl https://lesson.academy-
content.myschool.edu.ru/06/10
Aobuotnyeckue aktopsl. CBer 22.01.27 Bu6nunorexa LIOK
KaK 3KOJIOTUIECCKHI (aKTop. https://lesson.academy-
54 Jla6oparopHas paboTa 0.5 content.myschool.edu.ru/06/10
«BpIsgBIIEHNE TPUCTIOCOOJIEHU
OpPTaHU3MOB K BIUSIHUIO CBETA
AbGuotnueckue GakTopsbl. 27.01.27 Bu6mmorexa [TOK
TeMneparypa Kak 3KOJIOTHYECKUI https://lesson.academy-
55 dakrtop. JlaboparopHas pabota 05 content.myschool.edu.ru/06/10
«BrIsgBIIEHNE TPUCTTOCOOJIEHUI
OpPTaHWU3MOB K BIUSHUIO
TEeMIIepaTypbI»
Abnotnueckue (haKTOpEI. 28.01.27 Bu6mmorexa 1JOK
Bia>)xHOCTB KaK 3KOJIOTHYECKUI https://lesson.academy-
56 daktop. JTaboparopHas pabota 05 content.myschool.edu.ru/06/10

«AHaToMHUYeCKHE 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
oduTauus»
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29.01.27 Bubmmoreka ITOK
57 Cpenpl 0OuTaHUs OPraHU3MOB https://lesson.academy-
content.myschool.edu.ru/06/10
bu6mmoreka IJOK
58 buonornueckue puTMbl 04.02.27 https://lesson.academy-
content.myschool.edu.ru/06/10
05.02.27 bubmuoreka IJOK
59 JKvznennbie pOpMBI OPTraHU3MOB https://lesson.academy-
content.myschool.edu.ru/06/10
06.02.27 bubnuoreka IJOK
60 buotnueckue dakTops https://lesson.academy-
content.myschool.edu.ru/06/10
3HavyeHHEe OMOTHYCCKUX 10.02.27 bubanorexa [JOK
61 B3aUMOJICUCTBUH 11 https://lesson.academy-
CYILIECTBOBAHUS OPraHU3MOB B content.myschool.edu.ru/06/10
cpene oouTaHus
DKOJIOTMYECKUE XAPAKTEPUCTUKHI 11.02.27 Bubmiorexa OK
62 https://lesson.academy-
MONYJISALUN
content.myschool.edu.ru/06/10
OCHOBHBIC ITOKa3aTEIIN 12.02.27 Bubmmoreka ITOK
63 IMOIYJISILIUN: YUCIIEHHOCTB, https://lesson.academy-
IUIOTHOCTB, BO3PACTHAS U I10JIOBAs content.myschool.edu.ru/06/10
CTPYKTypa
OCHOBHBEIE ITOKa3aTeIN 17.02.27 bubmuorexa IJOK
64 MONYIALIMA: POXKIAEMOCTb, https://lesson.academy-
IIPUPOCT, TEMII POCTA, content.myschool.edu.ru/06/10
CMEPTHOCTh, MUTPAITUU
65 DKOJIOrM4ecKasi CTpyKTypa 18.02.27 bu6numoreka [JOK

MOomyJasanuu

https://lesson.academy-
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content.myschool.edu.ru/06/10

JvHamuKa nonyJsanuu u eé 19.02.27 bubsmorexa LIOK
66 perysHs https://lesson.academy-
content.myschool.edu.ru/06/10
KpuBBbIe pocTa YUCIEHHOCTH 24.02.27 Bubmaorexa LIOK
67 https://lesson.academy-
nonyssiuuu. KpuBbie BBDKUBaHUS
content.myschool.edu.ru/06/10
DKoJIOrMYecKas HUIlla BUa. 25.02.27 Bub6nmorexa [JOK
68 JlaGopaTtopHnast pabota 0.5 https://lesson.academy-
«[Ipucrocobnenust cemsiH ' content.myschool.edu.ru/06/10
pPacTeHUM K pacCeIeHUIO»
bubmuoreka IIOK
69 BI/II[ KaK CUcTeMa HOHyﬂﬂHI/Iﬁ 27.02.27 https://lesson.academy_
content.myschool.edu.ru/06/10
3aKOHOMEPHOCTH TTOBEICHUS 1 Bubsmorexa LIOK
70 Vp A 03.03.27 https://lesson.academy-
MHUTPALH )KUBOTHBIX
content.myschool.edu.ru/06/10
Co001EeCTBO OPraHU3MOB — Bubamorexa LIOK
7 OUOLIEHO3 04.03.27 https://lesson.academy-
content.myschool.edu.ru/06/10
DKOCHCTEMA KaK OTKPHITAs Bubmiorexa LIOK
72 crcTeMA 05.03.27 https://lesson.academy-
content.myschool.edu.ru/06/10
KpyroBopoT BemiecTB U MOTOK Bubmuorexa IIOK
73 pyrosop 1 10.03.27 https://lesson.academy-
3HEPTUU B DKOCUCTEME
content.myschool.edu.ru/06/10
OCHOBHBIE TIOKA3aTeIH Bubmuorexa [IOK
74 11.03.27 https://lesson.academy-

OKOCHUCTEMBI

content.myschool.edu.ru/06/10
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bu6mmoreka IJOK

75 DKOJOTHYECKHE MUPAMUIBI 12.03.27 https://lesson.academy-
content.myschool.edu.ru/06/10
17.03.27
W3MeHeHus: Co00IIecTB — bubsmorexa LIOK
76 https://lesson.academy-
CYKIIECCUU
content.myschool.edu.ru/06/10
[TpupoaHbIe 5KOCHCTEMBI. 18.03.27 Bu6moreka [IOK
77 OKOCHCTEMBI 03€p U PEK. https://lesson.academy-
DKOCUCTEMBI MOPEH 1 OKEAaHOB content.myschool.edu.ru/06/10
[IpupoaHBIE 5KOCHCTEMBI. 19.03.27 Bu6imoreka LIOK
78 DKOCHUCTEMBI TYHAP, JIECOB, https://lesson.academy-
CTEINEH, IyCThIHDb content.myschool.edu.ru/06/10
bubmuoreka LIOK
79 AHTPONOTreHHbIE SKOCUCTEMBbI 01.04.27 https://lesson.academy-
content.myschool.edu.ru/06/10
Vp6oskocucremsl. [Ipaktiueckast 02.04.27 Bubnmnoreka 1IOK
80 pabora «/3yuenue u onrcaHne 0.5 https://lesson.academy-
ypOOIKOCUCTEMBI content.myschool.edu.ru/06/10
3aKOHOMEPHOCTH (POPMHUPOBAHUS 03.04.27 Bbu6moreka LIOK
81 OCHOBHBIX B3aHMOJeCTBUI https://lesson.academy-
OpPraHM3MOB B KOCHCTEMAX content.myschool.edu.ru/06/10
MexaHu3MEI BO3A€CTBUA 07.04.27 Bu6nuorexa LIOK
3arpsI3HEHUN PAa3HBIX TUIIOB Ha https://lesson.academy-
82 CyOOpraHM3MEeHHOM, content.myschool.edu.ru/06/10
OpPraHU3MEHHOM, MOMYJISAIIMOHHOM
Y DKOCUCTEMHOM YPOBHSIX
o3 Buocdepa — obmenmaneTapHas 08.04.27 Bu6imorexa [JOK

00oouyka 3eMitu

https://lesson.academy-
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content.myschool.edu.ru/06/10

09.04.27
Yuenue B. U. BepHaznckoro o bubsmorexa LIOK
84 Grochepe https://lesson.academy-
content.myschool.edu.ru/06/10
3aKOHOMEPHOCTH CYIIECTBOBAHUS 15.04.27 Bubmiorexa [IOK
85 Grochepst https://lesson.academy-
content.myschool.edu.ru/06/10
KpyroBopoTsl BelecTs u 16.04.27 Bubmorexa LIOK
86 5 https://lesson.academy-
HOTr€OXMMUYECKUE [TUKIIbI
content.myschool.edu.ru/06/10
3oHaIBHOCTE GHOChEPEL. Bubmiorexa LIOK
87 17.04.27 https://lesson.academy-
OcHOBHBIE OMOMBI CYIIN
| content.myschool.edu.ru/06/10
22.04.27 Bbu6mmoreka LIOK
88 YCTOﬁqHBOCTB 6I/IOC(1)epBI https://lesson.academy_
content.myschool.edu.ru/06/10
DKOJIOTHYECKHE KPU3HUCHI M MX 23.04.27 Bubmiorexa LIOK
89 — https://lesson.academy-
content.myschool.edu.ru/06/10
BoszeiicTBue uenoBeka Ha Brbmorexa [IOK
90 6r0C q)epy 24.04.27 https://lesson.academy-
content.myschool.edu.ru/06/10
28.04.27
AHTpOTOTeHHOE BO3/IeiiCTBHE Ha Bubmorexa [IOK
91 . . https://lesson.academy-
PACTUTENBHBIA U 5KUBOTHBIN MUP
content.myschool.edu.ru/06/10
29.04.27 bubmuoreka IJOK
92 Oxpana npupoist https://lesson.academy-

content.myschool.edu.ru/06/10
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OCHOBHBIE IMPUHIUIIBI

30.04.27

bu6mmoreka IJOK

93 YCTOMYMBOTO Pa3BUTHUSA https://lesson.academy-
4eJI0BEYECTBA U IPUPOBI content.myschool.edu.ru/06/10
PannonansHoOe Bubnmnoreka IIOK

94 MPUPOIOIIOIb30BAHUE U 06.05.27 https://lesson.academy-
COXpaHEHHUE OHMOJIOTMYECKOTO content.myschool.edu.ru/06/10
pazHooOpa3us 3eMiu
O060011IEHNE 10 TEME 07.05.27 bubanoreka [TOK

95 «MHUKpO3BOIONUA U €€ https://lesson.academy-
pe3ynbTaThI» content.myschool.edu.ru/06/10
O06001IEHKE 110 TEME 08.05.27 Bu6muorexa LJOK

96 «MaxposBosronus u e€ https://lesson.academy-
pe3ynbTaThI» content.myschool.edu.ru/06/10
O6001mmenune 1o Teme 13.05.27 BuGmorexa [[OK

97 «IIpoucxoxaeHre u pa3BUTHE https://lesson.academy-
JKU3HU Ha 3eMIie) content.myschool.edu.ru/06/10
O0001menne 1o Teme 14.05.27 Bu6miorexa IIOK

98 «IIpoucxoxieHne 4yeaoBeKa — https://lesson.academy-
aHTPOIIOT€HE3Y» content.myschool.edu.ru/06/10
O6o0meHue 1mo Teme «IKOIOTHUs — 15.05.27 Bubnunorexa LIOK

99 HayKa O B3aMMOOTHOIIICHUSX https://lesson.academy-
OpPraHu3MOB)» content.myschool.edu.ru/06/10
O6001IEH E TTO TEME 20.05.27 bu6mmoteka LIOK

100 https://lesson.academy-
«Opranusmsl U cpesa OOUTaHUs»

content.myschool.edu.ru/06/10
21.05.27
O0600MIeHHE TI0 TeMe «DKOJIOTHS Bubmuorexa [IOK
101 https://lesson.academy-

BHJIOB Y TIOMYJISALINI»

content.myschool.edu.ru/06/10
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102 O606menue o Teme «buochepa —
rio0anbHast IKOCHCTEMa)
OBUIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME

102
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22.05.27

bu6mmoreka IJOK
https://lesson.academy-
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA330BATEJBHOM [TIPOTPAMMBI

(10 xiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus

1

CdopmMupoBaHHOCTh 3HAHUW O MeCT€ U POJM OUOJIOTUU B CUCTEME
HAyYHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpPAa MU HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCHMCKMX U 3apyOekKHBIX YYEHBIX-OHMOJIOrOB B pa3BUTHE
Oouonoruu; (QpyHKIMOHAIBHON TPaMOTHOCTH YEJOBEeKa ISl peIICHUS
JKU3HEHHBIX 3a]a4

YMeHHne packpbIBaTh COJIEp)KaHUE OWOJIOTHYECKUX TEPMHUHOB U
MOHSTUMN: KU3Hb, KIIETKA, OPraHu3M; MeTaboyn3M (0OMEH BEIIECTB U
IIpEBpallleHUE HHEPruH), ToMeocTa3 (camMOperyisuus), YpOBHEBas
OpraHu3aIMs XUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE (PEHpPOIyKITHs),
HACJICJICTBEHHOCTh, N”3MEHYUBOCTh, POCT U Pa3BUTHE

YMeHnue uznaratb OMOJIOrHYeCKUEe TEOpUU (KJIETOYHAsl, XPOMOCOMHAs,
MyTarmonHas), 3akonsl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
yuyeHus (0 LEHTpax MHOrooOpasus M HPOUCXOXKJIEHUS KYJIbTYpPHBIX
pacrenuii H.J. BaBunosa), onpenenste rpaHuiibl UX PUMEHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue BialeTb METOJlaMU HAYYHOTO TIO3HAHUA B OHOJIOTUH
(HaOmro/leHNe W OMHCAHHWE >KUBBIX CHCTEM, IMPOIIECCOB W SIBJICHUIA;
OpraHu3aisi W TPOBEICHHE OHOJIOTHYECKOTO  IKCIIEPUMEHTA,
BBIIBIDKEHUE  THIIOTE3EL; BBISIBJICHHE  3aBHCHUMOCTH MEXTY
UCCIICTyeMbIMU BEIIMYMHAMH, OOBSICHEHUE TOJNYyYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOpUHA W 3aKOHOB, YMCHHE
JIEJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YJIHTATOR)

VYmMmenune BBIACIIAATE CYIICCTBCHHBIC IIPU3HAKKW BHPYCOB, KIICTOK
IMPOKapuoT W OYKApPHOT, OOAHOKJICTOYHBIX W  MHOI'OKJICTOYHBIX
OpraHW3MOB;  OCOOCHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB |
NpeBpalieHusi DHEPTUU B KIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO U
DHEPreTHYeCKOro  oOMeHa,  XEMOCHMHTe3a, MHUTO3a,  Meio3a,
OIINIOAOTBOPCHUA, PA3SMHOXKCHUA, HHIAWBUAYAJIBHOT'O Pa3sBUTHUA
opranu3Ma (OHTOTeHe3)

YMeHue NpUMEHSATh TONYYCHHbIE 3HAHHWS  JUIsi  OOBSCHEHUS
OMOJOTHYECKHUX TPOIECCOB M SBICHUH, NJIS MPUHATHS MPAKTUYECKUX
pelieHri B TOBCETHEBHOM KM3HU B LIETISIX Oo0ecTeueHus: 0€30MacHOCTH
CBOETO 3JI0POBBS U 3I0POBbS OKPYKAIOIIUX JIFOJIeH, COOTIOACHUS HOPM
TPaMOTHOTIO MOBEJICHUS B OKpYKaroLel TPUPOJHON cpefie; TOHUMaHue
HEOOXOIUMOCTH HCTIOIH30BAHMS JOCTUKEHHI COBPEMEHHOU OHOJIOTHI
1 OMOTEXHOJIOTHIA JUIS PaIlOHATIBHOTO MTPUPOIONOIB30BaAHUS

YMeHue peuiaTth JJICMCHTAPHBIC TCHCTUYCCKHUC 3adadu HAa MOHO- U
III/IPI/I6pI/IIlHOC CKpCHIMBAHUC, CHCIUICHHOC HACJICAOBAHUC; COCTABIJIATH
CXCMbI MOHOI' I/16pI/II[HOI‘O CKpCHIMBAaHUA JJIA MPCACKA3aHUsA
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HACJIC0BAHNS IPU3HAKOB Y OPraHU3MOB

8 YMeHHe BBINOJNHATH JAOOpAaTOpPHBIE M MPAKTUYECKHE PadOTHI,
coOmonaTh MpaBujaa mHpu pabdore ¢ y4yeOHBIM U JAOOPAaTOPHBIM
000py1I0BaHEM

9 YMeHHe KpPUTHYECKU OIICHHWBAaTh W HMHTEPIPETUPOBATH HH(DOPMAITUIO

OMOJIOrMYECKOI0 COJEpKaHusl, BKIIIOUAIOLIYIO IICEBIOHAYYHbIC 3HAHUS
U3 pa3au4HbIX UcTouHUKOB (CMMU, HayuHO-nONyJIsipHBIE MaTepUabl);
ATUYECKHE AaCTEKThl COBPEMEHHBIX HCCIENIOBaHUNA B OHOJIOTHH,
MEAMIMHE, OMOTEXHOIOTHH

10 YMeHue co3aaBath COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOIICHHUS,
000011251 OMOIOTHYECKYI0 MH(DOPMAIINIO U3 HECKOJIBKUX HUCTOYHHUKOB,
IPaMOTHO MCIOJIH30BATh MOHATHIHBIN anmapar OHoI0Tuu

HPOBEPAEMBIE JIEMEHTBI COAEP KAHUA (10 kiaacc)

Kon

IIpoBepsieMblIil 2JIEMEHT COAEPKAHUS

buosorus kak Hayka

1.1

buonorus - Hayka o kuBoil mnpupoze. Pomnp Ouonoruu B (GopmupoBaHUU
COBPEMEHHOM Hay4HOIl KapTuHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

1.2

MeTtoapl IIO3HAHUS >KUBOMU IMPpHUPOJbI (Ha6J’IIO,Z[eHI/Ie, OKCIICPUMCHT, OIIMCAHHUC,
H3MCPCHUC, KHaCCI/I(i)I/IKaI_II/IH, MOJCIIUPOBAHUC, CTATUCTUYCCKAs 06pa60TKa ,Z[aHHBIX)

JKuBble cucTeMbl U UX OpraHu3anus

2.1

XKusele cuctembl (OnocucTeMbl) Kak NpeaMeT H3ydeHus Ouosnoruu. CBoicTBa
OuocHcTeM U UX pa3HooOpaszue

2.2

YpoBHUM oOpraHuzalu OMOCHUCTEM: MOJEKYJISIPHO-TeHETUUECKUN, KIIETOYHBIH,
OpraHU3MEHHBIN, TOMYJSALHOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHbIN

XHMMHYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH  COCTaB  KJIETKH. XHMHUYECKHE BJEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Boia 1 MuHepanbHble BeniecTBa. OyHKIIMU BOJBI 1 MUHEPAIbHBIX
BEIECTB B KieTke. [lonnepkanie 0CMOTHYECKOTO OaiaHca

3.2

benku. CocraB u crpoeHue O€nKOB. AMHHOKHCIOTHI - MOHOMEpHI OEIKOB.
HesamennMble 1 3aMEHUMBIE AMUHOKHMCIIOTBI. AMHUHOKHCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl ~O€IKOBOM  MOJEKyNdbl (MEepBUYHAs, BTOPUYHAs, TpETUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUECKHe cBoiicTBa OenkoB. buonornueckue
GbyHKIIMN OEIKOB.

®epMeHTHl - Ouosiornyeckue Karamuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenupuyHocts. Kodepmentsl. Butamusbl.  OTinuus
(EepMEHTOB OT HEOPraHMYECKUX KaTaJIN3aTOPOB

33

VYraeBoasl: MOHOcaxapubl (IJIIOKO3a, pub03a M J1e30KCHUpr003a), AMcaxapHibl
(caxapo3a, JakTo3a) W TOJMCaxapuabl (Kpaxmall, TJIMKOTEH, IIeJUII0I03a).
Buonornyeckue GyHKINN YTIIEBOJIOB.

JMnuapl: TPUTIHLIEPHUIBL, CTepouIbl, pochomunuasl. I'uapogunbHO-ruapodoOHbIE
cBoiicTBa. buonornueckue QyHkumu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCJIKOB U
JIMIUJIOB KaK HCTOYHUKOB SHEPTUHU

34

Hyxneunnosble kucinorsl: JTHK u PHK. Hykneoruael - MOHOMEPBI HYKJIEHHOBBIX
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kucinot. Crpoenue u Gpynkuun JJHK. Crpoenne u pynkuuu PHK. AT®: crpoenue u
byHKIIMHN

3.5

urosiorus - Hayka o kietke. Knerounas teopusi. MeTo bl U3y4eHHUs KIIETOK

3.6

Knerka kak nenoctHas »xuBas cuctema. OOLIuMe NPU3HAKM KIETOK: 3aMKHYTas
Hapy>kHas MmeMOpaHa, moniekynsl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a
Oenka

3.7

Tunsl KIETOK: 3yKapuoTHUecKass M IpokapuoTuuyeckas. OCOOEHHOCTH CTpPOEHUs

npokapuoTudeckoi  kierku.  Knerounas — crenka — Oakrepuil.  CTpoeHme
YKapUOTUYECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOM U
IpUOHON KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK - KIETOYHAs CTEHKA, TIJIMKOKAIUKC, WX
¢byukiun. [Inazmatuyeckas memOpana, ee cBoiictBa u pynkuuu. Llutomnasma u ee
opraouipl. OnHOMEMOpaHHBIE OpPraHOWUIBI KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), ammapar Tompmxu, mauzocombl. [lomyaBTOHOMHBIE OPraHOMJIBI KIIETKH:
MUTOXOHJIpHH, MacTuibl. [IpoucxoxaeHne MUTOXOHIPUM U TUIacTUl. Buabl
wiactug. HememOpaHHbIe OpraHOWIBI KJIETKH: PHUOOCOMBI, KJIETOUHBIM IICHTP,
pPECHUYKH, KTyTHKU. DYyHKIIMK OpraHOUIOB KJIeTKU. BritoueHus

39

Snpo - perynaropHblii mneHtp kietku. CTpoeHue szapa: sigepHas 000JI0dKa,
KapuoIlla3Ma, XpOMATHH, SIPHIITKO. XpPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(I/ISHGI[CHTCJ'IBHOCTB KIJIICTKH

4.1

OO6men BemiecTB, WM MeTaOoiM3M. AccumMmwidAnus (IUIACTHYECKUM OOMeH) u
JUCCUMUIIALINS  (SHEPTeTUYECKHil OOMEH) - JIB€ CTOPOHBI EAMHOTO Mpolecca
metabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIH H TerepoTpodHbIi. Pomb
(dbepMeHTOB B 0OOMEHE BEIIECTB U NPEBPAIICHUN SHEPTUU B KIETKE

4.2

®ortocunte3. CBeroBast U TeMHOBasi (a3bl (oTocunTe3a. Peakiuu dorocunHTesa.
O¢dexkTuBHOCTL (oTOCHHTE3a. 3HAaUeHHE (POTOCHMHTE3a Ui JKM3HU Ha 3eMIe.
Bnustaue ycnoBuit  cpeapl Ha  (POTOCHHTE3 M CHOCOOBI  TOBBIIICHUS  €T0
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIINE OaKTEeprH. 3HaUYEHNE XEMOCUHTE3a [T YKU3HU
Ha 3emiie

4.3

DHepreTUYeckuid 0oOMeH B KieTke. PaciiersieHue BeIIeCTB, BBIICICHUE U
AKKyMYJIMPOBaHUE DHEPTUU B KJIETKE. DTalbl YHEPreTUYECKOro oomMeHa. [ mukomms.
bpoxxenne u ero Buabl. KuciopomHoe OKHUCIEHHE, WIH KIETOYHOE JbIXaHUE.
O hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

4.4

Peaknun matpuunoro cuntesa. ['enernueckas nadopmanus u JJTHK. Peanmmzarus

reHeTHuYecKoil wuH(opmanuu B KJIeTKe. [eHeTHueckuid KOA U €ro CBOMCTBA.
Tpanckpunuust - marpuusblii cuntre3 PHK. Tpancnauus - OuocunTe3 Oenka.
Koanposanue amuaokuciot. Poiabs pubocom B OuocunTese Oenka

4.5

Hexnerounsle ¢opmbl xu3Hu - Bupychl. Mctopust oTkpsiTus BupycoB (I.U.
WBanoBckuit). OcCOOEHHOCTH  CTPOCHUS W KHU3HEIEATEIBHOCTH  BUPYCOB.
Bakrepuodaru. boneznu pacreHuit, >)KUBOTHBIX M YeJIOBEKA, BHI3bIBAEMbIE BUPYCAMHU.
Bupyc nmmynoznedununra genoseka (BUY) - Bo3dyaurtens CITN/a. [Ipodunaktuxa
pacrpoCcTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

PasMmuoXeHUE U WHIUWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KneTouHblif IMKI, WU )KU3HEHHBIN UK KiIeTKu. MHTepdasza u mutos. [Ipomeccsl,
npoTekaromue B uHTepdasze. Permkanus - peaknuss matpuuHoro cunreza JJHK.
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Crpoenne XpomMocoM. XpOMOCOMHBIH Habop - KapuoTHi. JIMIUIOWAHBIA U
TarIOUJIHBI  XpOMOCOMHBIE Ha0Opbl. Xpomatuiabl. [luTonoruueckue OCHOBBI
Pa3MHOKEHHUS U UHJIMBUIYAIbHOTO PAa3BUTHUS OPTaHU3MOB.

Henenne kietku - muto3. Ctaauu mutosa. [Iporeccsl, mpoucxoasiimre Ha pa3HbIX
CTaJIUsIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3a

52

@opMbI Pa3sMHOXKEHHUS OPraHM3MOB: Oecnojaoe M IoioBoe. Buabl Oecronoro
pa3MHOXKEHUS: [J€JIEHHE HaJABOE, IIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
CIopooOpa30BaHUE, BETE€TATUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIOHUPOBaHHE
OpPraHM3MOB, €r0 3HAUYEHHUE JUJIs CEJIEKLIUN

53

[TosoBOE pa3MHOXKEHUE, €70 OTIIMYMUSA OT OECIOIOTO.

Meiio3. Craguum wmeiio3a. Ilpouecchl, npoucxoisiye Ha CTaaAusIX Melo3a.
IToBenenue xpomocoM B Mmeno3e. Kpoccunroep. buonornueckuid CMbICH U
3HA4YCHHUE Mei03a

54

l'amerorenes - mporecc 0O0pa3oBaHUs IMOJOBBIX KJIETOK Yy JKUBOTHBIX. IlojoBbIe
JKCEJIC3bl: CCMCHHHUKHN U ANYHUKU. O6pa3OBaHI/IC H PAa3BUTHUC MMOJIOBLIX KJIETOK - TaMET
(criepmato3ouj, sSUIEKIIeTKa) - criepMaToreHe3 u ooreHes. OCOOCHHOCTH CTPOCHUS
SUIEKIETOK B cepMaTo3onoB. OmiogoTBopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHUOHANIbBHOE  pa3BUTHE
(oMOpuorenes). Drtanbl SMOPUOHAIBHOTO Pa3BUTHUSI Y MO3BOHOYHBIX JKHUBOTHBIX:
npobiieHue, racTpyismnus, opraHorenes. I[loctomOpuoHanbHOe pasButhe. Turbl
MOCTAMOPHUOHAIIBHOTO PAa3BUTHS: MIPsIMOE, HENPSIMOe (JIMYMHOYHOE). BnusHue cpenbl
Ha pa3BUTHE OPraHU3MOB; ()aKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKICHHBIEC YPOICTBA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTa/INM Pa3BUTHUS

HacneacTBeHHOCTh M H3MEHUYUBOCTH OpTraHN3MOB

6.1

[Ipeamer u 3agauu reHeTuku. Micropusi pa3BUTUsI TEHETUKU. BKiiax poccHiicKux u
3apyOeXHBIX  y4YeHBIX B pa3BUTUE  TEHETUKU.  MeTOAbl  TEHETHKH
(THOpUIOTOTUYECKHHA, LUTOT€HETUYECKUA, MOJIEKYJISIPHO-T€HETUUECKH ).
OCHOBHBIE TEHETHMYECKHE TNOHATHS. ['eHeThueckas CHUMBOJIMKA, HCIOJNb3yemas B
CXeMax CKpelluBaHui

6.2

3aKOHOMEPHOCTH HACJICIOBaHUSI MPH3HAKOB, YyCTaHOBJICHHbIe [. MeHaenem.
MoHOrHOpHIHOE CKpeUIMBaHHWE. 3aKOH €IWHOOOpa3us THOPHIOB MEPBOTO
nokosieHus. [IpaBuiio JOMHUHHPOBaHUsS. 3aKOH pacCIlEIUICHUs] IPU3HAKoB. [ unoresa
YUCTOTHI rameT. [1oJIHOE U HeToJIHOe JOMUHUPOBAHUE.

JluruOpumHOe CKpeIlMBaHUE. 3aKOH HE3aBUCHUMOTO HACIIEJOBAaHUS TPU3HAKOB.
[[uTOreHeTHUECKUE OCHOBBI  JMTHOPHIHOTO CKPCUIMBAHHS. AHATU3UPYOIICe
CKpelrBanue. Vcrnoib30BaHNe aHATM3UPYIONIETO CKPEIIUBAHUS IS ONPEISIICHUS
TeHOTHIIa 0co0u

6.3

CuemnieHHoe HacnenoBaHue mnpus3HakoB. Pabora T. Moprana mo cremieHHOMY
HacJIeJOBaHHIO reHoB. HapyleHue crernyieHus reHoB B pe3yibTaTe KPOCCUHIOBEpa.
XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

l'eneruka mnona. XpOMOCOMHOE OINpENEIEeHHEe MoJia. AYTOCOMBI W IOJOBBIE
XPOMOCOMBI. I'omorameTHBle U reTCporaMEcTHbIC OpPraHU3MBbI. HaCHelIOBaHI/Ie
IMPU3HAKOB, CHCTIJICHHBIX C ITOJIOM

6.4

N3menunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIECTBEHHAS U HACJIeICTBEHHAs. Poiib
Cpelbl B HEHACJIEICTBEHHOM H3MEHYMBOCTH. XapaKTEpUCTHKAa MOAMPUKAIIMOHHON
W3MEHYMBOCTH. BaprnanMoHHBIN psin W BapuaumoHHas Kpuas. Hopma peakium
npusHaka. KoaudecTBeHHbIE M KauyeCTBEHHBIE NPHU3HAKM M MX HOpPMa PEAKLUU.
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CBoiicTBa MOIM(PHUKAIIMOHHON M3MEHYHBOCTH

6.5

HacnenctBenHas, Wi  TEeHOTUNHMYECKAas, WM3MEHYMBOCTh. KoMOHHaTHBHAs
M3MEHUYMBOCTb. Meio3 U MoJoBOM mpolecc - OCHOBA KOMOMHATMBHOM
U3MEHYMBOCTU. MyTalMoHHass M3MEHYMBOCTh. Kiaccupukanus MyTanuii: TeHHbIe
XPOMOCOMHBIE, TeHOMHBIE. HacToTa M MpUYMHBI MyTanuii. MyrareHHble (haKTOPHI.
3aK0oH TOMOJIOTHYECKHUX PsJIOB B HacieAcTBeHHOM n3MenunBoctu H.M. BaBuiosa

6.6

I'eneruka uyenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl T€HETUKH YEJIOBEKA!
TCHCAIOTHYCCKHI, OJIM3HEIOBBI, LIUTOrCHETHYCCKHI, OMOXMMHUYCCKUH,
MOJIEKYJIIPHO-T€HETUUECKUH. CoBpemMeHHOE onpeaccHue TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHME, T'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IMOMOIIbIO
[TI[P-ananu3a. HaciaeacrBeHHbie 3a001¢BaHUs YeJIOBEKA: 'eHHBIC 00JIe3HHU, 00JIC3HU
c HACJIEICTBEHHOU MPEIPaACIIOI0KEHHOCTHIO, XPOMOCOMHBIE 0oJe3HU.
ComaTndeckne W TeHepaTuBHbIE MyTanud. [IpuHIMIBI 310poBOTO 00Opas3a KHU3HH,
JUArHOCTUKM, NpOQUIAKTUKA W JIEYEHMs] TEHeTHYecKuXx Ooisie3Held. Meauko-
TEHETUYECKOE  KOHCYJbTHUPOBAaHME. 3HAUYEHHE  MEIUIMHCKONM TEeHETUKH B
MPEAOTBPAIICHUH U JICUCHUN T€HETHYECKUX 3a00JIEBaHUI YeTIOBEKA

Cenekiusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

CGHCKHI/IH KaK HayKa U IIponecce. 3ap0>1<z[eHI/Ie CEJICKIIUM U JOMECTUKALUs. YUeHUE
H.1A. BaBunoBa o HCHTPAX MPOUCXOKACHUA U MHOFOO6paSI/I$I KYJIbTYPHBIX
paCTCHHﬁ. HeHTpLI IIPOUCXOXKACHUA JOMAIIHUX )KMBOTHBIX. COpT, rnopoaa, miraMm

7.2

CoBpeMeHHbIE METO/bl CENeKIUH. MaccoBbli M HMHIUBUAYaJIbHBIH OTOOpHI B
CEJIGKIIMM pacTeHUM U KUBOTHbIX. OILlEHKa JKcTepbepa. bimskopoacTBeHHOE
cKpeuuBaHue - UHOpuauHr. Yucras mnuHMA. CKpellMBaHUE YUCTBIX JIMHUH.
I'erepo3uc, unm rubpuanas cuia. HepoacTBeHHOE CKpelMBaHHE - ayTOPUJIMHI.
Otnanennas rubpuauzanus u ee ycrnexu. MIckyccTBeHHBI MyTareHes u mojyuyeHue
MOJUIUIONA0B. JIOCTHKEHUS CENEeKIIUN PACTEHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak oTpaciab NpoU3BOJACTBA. |'eHHass HHXKeHepus. DTarbl CO3AaHUs
pexomOunantHot JIHK u TpancreHHbix opranusmoB. KierouHas WHKeHeEpHs.
Kiterounsle KynbTypsl. MUKpPOKIOHAIBHOE pa3MHOKEHNE pacTeHnid. KioHuposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPIraHMW3MOB. OKOJOTMYECKUE U
strudeckue npobnemsl. 'MO - reneTnyecku MoIu(UIMPOBAHHBIE OPraHU3MBbI

INPOBEPAEMBIE TPEGOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA330BATEJIbHOM ITPOI'PAMMBI (11 knacca)

Kon [IpoBepsiemblie MpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTr0 00pa3oBaTeNbHOI MPOrpaMMbl CPEeTHETO 00IIero 00pa3oBaHus
pe3yabTaTta
1 CpopMHUpPOBAHHOCTh 3HAHUKW O MECTE€ U POJIM OHOJIOTHH B CHCTEME

HayqHOTO 3HAHHUS €CTECTBEHHBIX HAayK, B (OPMHPOBAHUHM COBPEMEHHOU
E€CTECTBEHHO-HAyYHON KAPTHHBI MHUPAa W HAYYHOTO MHPOBO33PEHUS; O
BKJIaJI€ POCCHUUCKMX U 3apyOEKHBIX YUYEHBIX-OMOJOTOB B Pa3BHUTHE
Ouosornu; (QYyHKIIMOHATHPHOM T'PAMOTHOCTH YEJIOBEKAa ISl PpeUIeHUs
PKU3HEHHBIX 33]1a4

2 YMeHue packpbiBaTh COJEpIKaHHE OMOJOTHYCCKHX TEPMHUHOB M ITOHSATHH:
BHJI, TONMYJANMSA, TEHO(OHI, HBONIONMSA, IBIKYIIHE CHIBI ((aKTOPHI)
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PBOJIIOIUM,  NPHUCIIOCOOJEHHOCTh  OPraHU3MOB,  BHJI000pa30BaHME,
PKOJIOTUYECKHE  (PAKTOpBI, SKOCHUCTEMA, MPOAYIECHTHI, KOHCYMEHTHI,
[PEIyLIEHTHI, LENU MUTaHHUSA, SKOJOrMYecKas MUpaMuaa, OHOTeOIeHO3,
orochepa

YMenune wu3narate OHOJOTMYECKHE TEOpUH (PBOJIOIMOHHAS Teopus Y.
JlapBUHA, CUHTETUYECKasi TEOPUSl 3BOJIOLUH), 3aKOHBl U 3aKOHOMEPHOCTH
(3apogsimeBoro cxoacrsa K.M. bapa, uepenioBanus rinaBHbIX HalpaBieHUN
m myreir sBomroruu AH. CesepmoBa, ydenus o Owmochepe B.W.
BepHaHCKOFO), OonpeaAc/IATb TI'paHULIbl HX HNPHUMCHUMOCTH K JKHBBIM
CHUCTEMaM

YMeHue BJIaACTb MCTOJAMH HAYYHOI'O ITO3HAHHA B 6I/IOJIOI‘I/II/I (Ha6HIOI[eHI/Ie
1 OIMKMCAHUC IKHUBBIX CHUCTCM, IPOLCCCOB U SIBJ'IGHI/II;'I; opraHnusanusa u
[POBEJICHUE OMOJIOTMYECKOTO OKCIIEPUMEHTA, BBIIBIDKCHHUE THIIOTE3bI;
BBISABJICHUC 3aBUCUMOCTU MCKAY UCCIICAYCMBIMU BCIMYNHAMU, O6’I)$ICH€HI/IG
IIOJIYUCHHBIX PE3YyJIbTAaTOB, UCIIOJIB30BAHHBIX HAaYYHBIX HOH?[TI/Ifl, TeOpI/Iﬁ 41
3AKOHOB, YMCHHC JC€J1aTh BBbIBOJbI Ha OCHOBAaHHUU MMOJIYYCHHBIX]
[pe3yJIbTaTOB)

YMeHue BbIJENATh CYLIECTBEHHbIE NPU3HAKU CTPOEHUS OHOJIOIMYECKUX
00BEKTOB: BUJOB, MOMYJSALUI, NPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OHOreOLEHO30B U 3KOCUCTEM; OCOOEHHOCTH IIPOLIECCOB HACIEICTBEHHOM
13MEHUYUBOCTH, €CTECTBEHHOI'O otOopa, BUJI000pa30BaHus,
[IPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHS DKOJOTHUECKUX (PAKTOpOB HA|
OpraHU3Mbl, IIEpPEHOCa BELIECTB M IIOTOKAa D3HEPIUU B HKOCHUCTEMAX,
AQHTPOIIOICHHBIX ~ M3MEHEHUHM B  DKOCHCTEMaxX CBOEH  MECTHOCTH,
KpyroBOpOTa BELIECTB M OMOT€0OXHMHUYECKUX LIMKIIOB B Ouochepe

YMeHue MNPUMCHATDH MOJYYCHHBIC 3HAHUSA JJI1 00BSICHEHHUST OMOJIOTHYCCKHIX
[IPpOLIECCOB U SIBJIGHI/Iﬁ, AJId TIPUHATHA TPAKTUUCCKHUX peIJ_IeHI/Iﬁ B|
MMOBCEAHEBHON JKHW3HHM B MEIIX oOecneueHruss OE30IMACHOCTH CBOETO
BAOPOBBA W 3J0POBbA  OKPYXKAIOMIUX J'II-O,Z[GfI, CO6JHO)ICHI/I${ HOpM
PaMOTHOI'0 IMOBCIACHUS B OKPY)KaIOH_[eﬁ HpHpOHHOﬁ cpeac; NMOHUMaHHC
HeO6XOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHKECHUI COBpeMCHHOﬁ Ouoyorun HJIA
AITMOHAJIBHOT O ITPUPOAOIOJIE30BaAHUS

YMeHue peniats d1eMeHTapHble OMOIOTHYeCKHe 3a/1a4H, COCTABIISATh CXEMBbI
[epeHoca BEIIeCTB U DHEPTHH B SKOCUCTEMaXx (1IeTH MUTaHHS])

YMeHue BBINOMHATH Ja0OpaTOpHble W MpakTHUecKue paboThl, cOOITIOAATH
paBuiIa Mpu paboTe ¢ y4eOHBIM U J1a00paTOpHBIM 000PYTIOBAHUEM

YMeHHe KpUTHUYECKH OLIEHUBaThb M MHTEPIPETUPOBATh HH(POpMAIUIO
OMOJIOTUYECKOTO COAEP)KaHUs, BKIIOYAIOIIYIO TICEBOHAYYHBIE 3HAHUS U3
paznuuHblX  ucToyHMKOoB (CMMU, Hay4yHO-mONyJsipHBIE —MaTepHalibl);
[paccMaTpuBaTh TJIOOANBHBIE SKOJIOTHYECKHE IMPOOJIEeMbl COBPEMEHHOCTH,
(hopMHPOBATH O OTHOIIEHHIO K HUM COOCTBEHHYIO MO3HIIMIO

10

'YMeHne co3naBaTh COOCTBEHHBIE IHCBMEHHBIE W YCTHBIE COOOIIEHUS,
000011ast OMOJIOTHYECKYI0 HWH(OpPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,

rpaMOTHO HMCITI0JIb30BAaTh MMOHATUHHBIN armapar ouoJIoruu

HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA (11 knacc)
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Ko

[IpoBepsieMblil AJIEMEHT COJIEPKAHUS

DBOIIOIUOHHAST OMOIOTHS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3Bojtonuu. [laneoHTonornueckue: MOCIeI0BATEIbHOCTh MOSIBICHUS
BUJIOB B IaJICOHTOJIOTUYECKOM JeTonucH, nepexoansie Gopmol. buoreorpaduueckue:
CXOACTBO M paznuuue ¢ayH u (Iop MaTEPUKOB U OCTPOBOB. IMOPUOIIOTUYECKUE:
CXOACTBA W pAa3IUyusi SMOPHOHOB pa3HBIX BHUJOB IO3BOHOUYHBIX. CpaBHUTEIHHO-
aHATOMUYECKHE: TOMOJIOTUYHbIE, aHATOTHYHbIE, PYJAUMEHTAPHBIE OPTaHbl, ATABU3MBI.
MonekynsipHO-OMOXUMUYECKHE: CXOACTBO MEXAaHM3MOB HACJEICTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX ITyTeH y BCEX OpPraHu3MOB

1.2

OpomtormonHas teopus Y. apsuna. IlpennochbUiku BO3HUKHOBEHHUS IapBHUHU3MA.
JIBUKyIIMe CHIIBI SBOJIIONMHM BUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHUE MpU
OTPAaHMYEHHOCTH  PECYpCcoOB,  HeEOIpeaeJeHHas  HM3MEHYMBOCTh, Oopbba  3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 0TOOP)

1.3

Cunrernueckass Tteopust HBomonMd (CTD) W OCHOBHBIE €€  TOJIOKCHHSI.
MuxposBomtouus. [Tonynsinusa kak eAMHUIA BUAA U YBOJTIOLIHI

1.4

JBrkymie cuibl ((haKTophl) IBOIIOIMH BUIOB B MIPUPOe. MyTallMOHHBIN MTPOLECC U
KOMOWHATHBHAS U3MEHUYMBOCTD. [lONMy IsIIMOHHBIE BOIHBI U Apeiid reHoB. M3omsmus u
murpanusa. EctecTBeHHBI 0TOOp - HampaBisitommid (akrop sBomonuu. DopMmer
€CTECTBEHHOI'0 0TOOpAa.

[IpucrocoOIeHHOCTh ~ OPraHM3MOB  Kak  pe3yibTaT  JBOMIONHH.  [IpuMmepsr
MPUCIIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M UAHOAIANTALINH.

Bun u Bumoo6pazoBanue. Kpurtepuu Buma. OcHOBHBIE (OPMBI BHI000pa30OBAHMS:
reorpauueckoe, 3K0JI0rHuecKoe

1.5

Maxkpoaomtonus. @opmbl IBOIOLNHU: (pUeTHUECKast, TUBEPreHTHas, KOHBEpreHTHas,
napauiesnsHas. HeoOpatumocTs 3Bomonun

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4yHble€ NPEACTABICHUA O 3apOXACHUM KU3HH. HayuHble Tumoressl
BO3HUKHOBEHUS KM3HU Ha 3eMiie: aOMOreHe3 U MaHCIepMUsL. XUMHUECKasi HBOJFOLIHSL.
OKCIIEpUMEHTAIBHOE TOATBEP/KACHUE XMMHMUYECKON HBosonMH. HauanbHble Tansl
6uosornyeckoit sBomoruu. I'unoreza PHK-mupa. [lepBble KIETKH W UX HBOJIOLMSL.
DopMHUpOBaHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB

2.2

PasButue xu3Hum Ha 3emne mno spam u nepuojgaM. Karapxeil. Apxeiickas u
npotepo3oiickass apel. Ilameo3olickas 3pa U ee MNepHOABI: KEeMOpHUICKHIA,
OPIOBUKCKHW,  CHIIYPUMCKUH,  JEBOHCKHW, KaMEHHOYIOJIbHBIM,  MEPMCKUM.
Me3o0301¥icKas 3pa U €€ NepUOAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaitHo3oiickas 3pa v ee NepuoAbl: MaJeOT€HOBbIM, HEOT€HOBBIA, AHTPONOTEHOBBII.
XapakTepucTuKa KIMMaTa ¥ Te0J0THYECKUX MporieccoB. OCHOBHBIE 3TAMbl BOJIIOLUU
pPaCTHTENFHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y paCTCeHH U IKUBOTHBIX.
[TosiBeHue, pacBET M BBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB

2.3

Cucrema OpTraHHU4Y€CKOIro MHupa KaxKk OTpaXXCHUC 9BOJJIIOIIHNH. OcHoBHBIC
CUCTCMATUYCCKUC I'PYIIIEI OPTaHNU3MOB

2.4

DBOJIIOLIMSL  YeNIOBEKAa. AHTpPOMNOJIOTHS Kak Hayka. Pa3Butue mnpeacrtaBieHUd o
MPOUCXOXKACHUM UeoBeka. MeToabl u3yueHus anTponorenesa. CxoicTBa v pa3inyuus
YeJoBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YeJIOBEKa.

JlBmokymme cwibl (dakTtopbl) aHTponoreHe3a. HacnencTBeHHass W3MEHYHMBOCTh H
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ecTecTBeHHbII 0TOOp. OOIIeCTBEHHBIN 00pa3 JKW3HU, U3TOTOBIIEHUE OpYIUH TpyAa,
MBIILIJIEHUE, PEUb

2.5

OCHOBHBIE CTaJIMH U BETBU 3BOJIIOIMM YEJIOBEKA: aBCTPAIIONUTEKHU, YEI0BEK yMEIBIH,
Yenosek npamoxoasiui, YenoBek HeaHaepTaIbCkui, Yenosek pasymuslid. Haxonku
MCKOIIAEMBIX OCTAaHKOB, BPEMS CYIIECTBOBaHUS, O0JIACTh PAaCHpPOCTPaHEHUs, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYAUS

2.6

Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpoIreoHHas (eBpas3uiickas),
HErpo-aBCTpaJIoN/IHas (SKBAaTOpPHAJIbHASI), MOHI'OJIOM/IHAsA (A3MAaTCKO-aMEPUKAHCKas).
YepTbl MNPHUCIIOCOONCHHOCTH MPEJCTABUTENICH YEIIOBEUECKUX pPaC K YCIOBHIM
cyuiecTsoBanus. ENMHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Mbl 1 OKpyXarouiasi cpeaa

3.1

OKolorus Kak HayKa. 3&,[[3‘11/1 U pa3acibl SKOJIOI'WH. MGTO,Z[BI OKOJOTHYCCKHUX
PICCJ'IGI[OB&HPIIZ. DKOJIOTHYECKOE MHPOBO33PCHUC. Cpeﬂbl obuTanus OpraHu3MOB:
BOJHAas, HA3EMHO-BO3AyIIIHAA, [IOYBCHHAS, BHYTPUOPIraHU3MCHHAA

3.2

DKOJOTHYECKHe (hakTopsI. Knaccudukanus 9KOJIOTHYECKUX (bakTopoB:
abuoTtuueckue, OMOTHUECKHUE U aHTpomnoreHHble. [leiicTBre aKoIornyecKux (hakTopoB
Ha OPTaHU3MBbI

33

Abuotnyeckue (akTOphl: CBET, TemIepaTypa, BIAXHOCTh. doTomepuoansm.
[IpucnocoOneHust OpraHu3MoB K JIeHCTBUIO abnoTudecknx (haktopoB. buonornueckue
PUTMBI

34

buotnueckue ¢akroppl. Buasl OHOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIHS,
XUIIHAYECTBO, Mapa3WTU3M, MYyTyaliu3M, KOMMEHCAIu3M (HaxJeOHUYECTBO,
KBapTUPAHTCTRBO), aMeHCaJIN3M, HEUTpaIH3M. 3HaueHue OHMOTHYECKUX
B3aMMOJICHCTBHII JIJIs1 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapPaAKTCPUCTUKU IOITYJIAINHA. OcHOBHBIC TIOKAa3aTeNIn TIOMYJIAIUN
YUCJICHHOCTb, IINIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTD, mpupoCcT, MHUIrpanus.
I[I/IHaMI/IKa YHUCJICHHOCTHU MOMYJIANMHU U €€ PETYJIAIHA

Coo0111ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

CooOmiectBo  opraHuzMoB - OuoneHo3. CTpykTypbl OuoOLEHO3a: BHUAOBAsd,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nuuiesas). Buabl-nomunanTel. CBa31 B OMOLIEHO3€

4.2

DKojorudeckre cuctemsl (3kocuctemsl). [lonstre o0 3kocucTtemMe U OHOreoIeHO3e.
OyHKIIMOHAIBHBIE ~ KOMIOHEHTBHI ~ DKOCHUCTEMBI:  TPOJIYLEHTH, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemiecTB W MOTOK DHEPTrUU B dKocucTteMe. Tpoduueckue
(nuieBble) ypoBHH 3KocucTembl. IlumeBble nenu u cetu. OCHOBHBIE MOKa3aTelH
OKOCHCTEMBI: Ouomacca, MPOAYKIHUS. OKOJOTHUECKHUE TMHPAMHUIBL TPOITYKIIHH,
YHCIICHHOCTH, OmoMacchl. CBOWCTBA DKOCHUCTEM: YCTOWYHBOCTH, CAMOPETYIISIIHS,
paszButue. Cykneccus

4.3

[IpuponHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOIO WIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPONOTreHHBIE YKOCUCTEMBI. ATpO3KOCUCTEMBI. Y pOo3kocucTeMsl. bruonornueckoe
1 XO35UCTBEHHOE 3HAaYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue  kak  ¢akrtop  ycroiumBoctH  3kocucreM. CoxpaHeHue
OMO0JIOTMYECKOTo pazHooOpa3us Ha 3emiie

4.4

Yuenune B.U. Bepranckoro o 6uochepe. I'panuiisl, coctaB U CTpyKTypa Ouocdepsl.
XKusoe BemectBo u ero ¢yHkiuu. OcobGeHHOCTH Ouochepbl Kak TI00aTbHON
9KOocHUCTeMbl. JlMHamuueckoe paBHOBecMe M oOpaTHas CBsA3b B Ouocdepe.
KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKUE ITMKIIBI 2JIEMEHTOB (Yriiepoja, a30Ta).
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3oHasbHOCTH 6rochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenosedectBO B Omocdepe 3emun. AHTpONOreHHbIE HW3MEHEHUs B Ouocdepe.
I'moGasibHBIE YKOJTOTHYECKUE TPOOIIEMBI.

OcHoBa paluoOHaJIbHOI'0 YIPAaBJICHUS IPUPOJHBIMH PECYpCaMH U UX UCIOJIB30BAHUC.
JlocTokeHust OMOJIOTHH ¥ OXpaHa MPUPOJIbI

ITPOBEPAEMBIE HA ET'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

NpoBepPsSIeMOro
TpeOoOBaHuUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaAM OCBOEHHUS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B TTIO3HAHUU 3aKOHOB IMPUPOJIBI U
pEIIeHUN KU3HEHHO BAXKHBIX COIMAIBbHO-3TUUECKUX, SKOHOMUYECKHUX,
9KOJIOTHYECKUX IPOOJIEM YeTIOBEUeCTBa, a TAKKE B PELICHIUH BOIPOCOB
paIMOHAIBFHOTO IPUPOAOIOIL30BaHUA, B (GOPMUPOBAHUH LIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Bnagenue cucremoil 3HaHUMII 00 OCHOBHBIX METOJax HAy4YHOIO
MO3HAHUS, UCMOJb3YyEeMbIX B OMOJOTMYECKHX HCCIIEOBAHUSAX >KUBBIX
O0BEKTOB M JKOCHCTEM (ONHCaHMe, W3MEpEeHUe, IpPOBEIECHUE
HaOJt0/IeHnH); Ccroco0aMy BBISBJICHUS W OLIEHKH aHTPONOI€HHBIX
W3MEHEHUH B MPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIIEPUMEHTATbHBIMU
cpeactBaMu, (GOpMyIHMpys Ielb HCCIEAOBaHUS, aHATU3UPOBATh
MOJTyYCHHBIEC PE3YJIbTATHI U IETATh BBIBOJIBI.

BbIsiBIIeHHE  3aBHCHMOCTH  MEXKIy HCCIEIYEeMBIMH BEIWYHHAMH,
00BSICHEHUE TMOTYUYEHHBIX PE3yJIbTaTOB U (hOPMYITUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHNUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BIaJeTh CHUCTEMOW OHOJNOTMYECKHX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIME OWOJOTUUECKHE TEPMHUHBI M TIOHSTHUS
()KI/I3HI), KJICTKA, TKaHb, OpraH, OpraHvu3M, BUMO, IOITYJIALMA, SKOCHUCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,

OuocuHTe3 Oenmka, OWONONMMEpBI, JUCKPETHOCTb, CAMOPETYJISLHA,
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CaMOBOCIIPOU3BE/ICHHE, HACJIEICTBEHHOCTb, W3MEHUYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouosornueckre Teopuu: KierouHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, 1.M. MeunnkoBa, XpoOMOCOMHAasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apozspimieBoro cxoacrsa K. bapa, sBosronuoHHas
teopust Y. JlapBuHA, CHHTETHYECKas TEOPUS DHBOJIIOLUHU, TEOPUS
antporioreHeza Y. Jlapsuna; Teopus Oumoreorneno3a B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJIbTypHbIX pactenuir, ydenue A.H. CeeproBa o0 nyrsix u
HampaBJIeHUsX 3BoJIOIUH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0OPa3Hs MOTOMKOB IEPBOTO MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOTO HacjenoBaHusi mnpuszHakoB ['. Menpens;
CHEIUICHHOTO HAacCJIeIOBaHUs TPU3HAKOB W HAPYIICHUS CLEIUICHUS
reHoB T. MopraHa; roMoOJIOTMYECKUX PSJOB B HACIEICTBEHHOM
n3MeHunBocty H.M. Basunosa; reneruueckoro pasHoBecus JIxk.
Xapnu u B. BaiinOepra; 3apogsimeBoro cxonactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miomiepa);

MIPUHIIMIIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH );

npaBmwia (MuHuMyMa FO. Jlubuxa, sKoJOrH4eckod mupaMuibl 4uced,
O1OMAaccChl U DHEPTUH);

runote3bl (koanepBatHo A.W. Omnapuna, nepBuvHOro OynboHa JIXk.

Xonneiina, mukpocgep C. dokca, pubozuma T. Hek)

YMmenue peuiaTb IMOHUCKOBBIC OMOJIOTHYECKHUE 3aJda4l, BBbIABIIATH
MPUINUHHO-CIICACTBCHHBIC CBA3HU MCKIAY HCCIICAYEMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmpogeccamMm MW ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIAATh I'CHOTHIIMYCCKUEC CXCEMbl CKPCHIUMBAHHA UL PA3HbIX THUIIOB
HaCJICAOBAHUA TPHU3HAKOB Yy OPraHU3MOB, COCTABJIATHL CXCMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (I_IGHI/I IIUTaHWA, ITUIICBBIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CHUCTEMaMH OpPraHOB y pAacTEHHH, JKUBOTHBIX U YEJOBEKa; MEXAY
JTarnaMu OOMEeHa BELIECTB; TalaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢deHotunoM, ¢eHoTunoM U GaKTopaMu Cpelbl  OOUTaHMS,
IIpoleccaMy  HBOJIOLUM; ABIKYLUIMMHM  CHJIAaMH  aHTPOIIOTEHEe3a;

KOMITOHCHTaMH PA3JIMYHbIX 3KOCUCTEM U HpI/ICHOCOGHGHI/IHMI/I K HHUM
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OpraHu3MOB

YMeHue BBIICIATH CYIIECTBEHHBIC IPU3HAKH:

CTPOEHUS BUPYCOB, KJIETOK MPOKAPUOT M IYKAPHUOT; OJHOKICTOYHBIX
MHOT'OKJICTOYHBIX OpPraHu3MOB, BU/IOB, 6HOF€OHCHO3OB, 3KOCHUCTEM U
Ouoctepbl; CTpPOEHHS OpPraHOB M CHUCTEM OpraHOB pacTCHHH,
’KMBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATEIBHOCTH, IPOTEKAIOIINX
B OpraHusmax paCTeHI/Iﬁ, ZKHUBOTHBIX H YCJIOBCKA, OHMOJIOTHYECKUX
mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HHpOpMAUM U
IPEBpAIICHHs SHEPTUHU, OPOKEHHS, aBTOTPO(HOTO M reTepoTpodHHOrO
THIIOB NHUTaHWs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHOo3a,
raMeToreHesa, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  PA3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
B3aUMOJCUCTBHS TI'CHOB, TETEpO3HCa; MACUCTBHH HMCKYCCTBEHHOTO
oTOOpa, CTaOMIM3UPYIOUIETO,  JBIDKYHIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; a/uIONaTPUYECKOr0 M CHMIIATPHUYECKOTO
BUI000pa30BaHMs; BIUSHUS JBIDKYIIMX CHJI DBOJIIOLUHM HA TeHO(POH.
HOIYJISIIMY; TPUCIIOCOOJICHHOCTH OPraHW3MOB K cpele OOHWTaHHA,
qcpeaoBaHua HaHpaBJ’IeHI/If/'I OBOJJIIOLIMH; KPYroBopoTa BCUICCTB U

IIOTOKA QHCPIUr B SKOCHUCTCMAX

ChopMHpoBaHHOCTh YMEHHSI BBIIEIATH CYHIECTBEHHbIE MPHU3HAKU
BHUPYCOB, KIJIETOK MPOKAPHUOT M 3JYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIIEHO30B U JKOCHCTEM;
0COOCHHOCTH MPOIECCOB 0OOMEHa BEIIECTB U MPEBPAIICHHS SHEPTUU B
KJIeTke, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHUS, PA3BUTHSI H
Pa3MHOXKEHHUS, WHIWBUIYaTbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
O0pBOBI 32 CYyIIIECTBOBaHHUE, €CTECTBEHHOTO 0TOOPa, BUI000Pa30BaHMs,
MPHUCTIOCOOJICHHOCTH OPTaHW3MOB K cpele OOWTaHWs, BIHSIHHS
KOMIIOHEHTOB 3KOCHUCTEM, aHTpOHOFeHHBIX I/I3M€H€HHI7I B DKOCUCTEMaAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIEHUS DHEPTUU B
ouocdepe

Ymenue HCIIOJIb30BaTh COOTBETCTBYIOIIHE apryMEeHTHI,
OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO M CUMBOJIMKY JUISI JOKa3aTelIbCTBA
pOlICTBa OpFaHI/ISMOB paSHI)IX CUCTCMATHYCCKHUX rpynn; B3aNMOCBA3U
OpraHM3MOB U Cpeabl OOWTaHWs; EJAMHCTBA YEIOBEUECKHUX pac;
HE0OXOIMMOCTH 37I0POBOTO 00pa3a KU3HU, COXPAHEHHs Pa3HOOOpas3us
BHUJOB U DJOKOCHUCTEM Kak YCJ'IOBI/IH CocyHIeCTBOBaHI/ISI HpHpO}IBI 158

YeI0BCUECCTBaA
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YMeHHe KpUTHYECKH OIICHHWBaTh WHGOpPMANKio OUOIOTHYECKOro
COJIepKAaHUSA; MHTEPIPETUPOBATh ATUYECKHE AaCIEKThl COBPEMEHHBIX
uccieqoBaHMi B OMOJNOTWMHM,  MEOUIMHE,  OWOTEXHOJIOTHH;
paccmarpuBaTh rio0anbHbIe 9KOJIOTMYECKUE npoOIeMbl
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUC

CoBpemeHnHass OHMOJOrMs — KOMIUJIEKCHAsi Hayka. buojormueckue Hayku U
u3ydaemple uMH Tmpobiembl. DyHAaMEHTaIbHBIC, NMPUKIATHBIE W TOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouonoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAY4YHOM
KapTuHbl mupa. [Ipodeccun, cBsizaHHble ¢ Ouonorueid. 3HaueHue OUONOTHH B
MPAKTUYECKOW JICSITEIIbHOCTH YeJIOBEKa: MEAHUIIMHE, CEeIbCKOM XO3SMCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

KuBbie cuCTEMBI KaK MpeaMeT M3ydeHHs Ouosnoruu. CBONCTBA JKMBBIX CHCTEM:
€IMHCTBO XMMMYECKOI'0 COCTaBa, MUCKPETHOCTb U IIE€JIOCTHOCTH, CJIOKHOCTb U
YHOPSI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCIIPOU3BECHUE, PA3APAKUMOCTh, U3MEHUHNBOCTD, POCT U Pa3BUTHE.

YPpOBHHM OpraHHU3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, NONYJISILIUOHHO-BUIOBOM, AKOCUCTEMHBIN
(OmoreonieHoTHUeCKUi), OuocdepHbIit. IIporecchl, MPOUCXOAAIIME B SKHUBBIX
cucteMax. OCHOBHBIE TpU3HAKH >KUBOTO. JKM3Hb Kak (opMa CYIIECTBOBAHUS

MaTepun

1.3

2.1

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, wu3MepeHUe, SKCIEPUMEHT,
cucreMmaruzamnus, Metaadanmu3. IloHsaTHe o0 3aBUCHMOM ©W  HE3aBHCHUMOH
nepemeHHoM. [lnanupoBanue skcnepuMenTa. [loctaHoBKa U MpoOBEpKa TUIOTES.
HyneBas rumore3a. Ilonstue BbIOOpKM U €€ pgocTOBepHOCTb. Pa3zbpoc B
Onosornuecknx naHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX PE3YIbTaTOB.
[IprunHBl HCKaXEHHUS PE3YIBTATOB JKCIIEpUMEHTA. [IOHATHE CTATUCTUYECKOTO

TECTA
KneTka xak Omosioruyeckasl CicteMa

Knerka — cTpykTypHO-()YHKIIMOHAJIbHAS €IUHHIA >KUBOTO. VICTOPHUS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanun, M.
neiinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHON TEOPHUH.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTHH: MUKPOCKOIHUS, XpomaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOE

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHUC KIICTOK

14




22

2.3

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPAMUKPOdJIEMEHTHL. Bona u
e€ poJib KaK pacTBOPHUTENS, peareHTa, y4acTHe B CTPYKTYpUPOBAHUU KIIETKH,
Terioperynauud. MuHepaabHble BEIIEeCTBA KIETKH, UX OHOJOTHYecKas pOJib.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nomumepsl. benku. AMHHOKUCIOTHBIH  COCTaB  OEJIIKOB.
CrpykTypsl OenkoBoii Moinekynbl. IlepBuuHast cTpykTypa Oenka, MeNnTHAHAs
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. JleHarypamus.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkos. buonornueckue GyHKIIMNA OSITKOB.
VYrneBoabl. MoHOcaxapuIpl, AMCAXapUbl, OJUIOCaXxapuabl M IOJIHCAXapUbl.
OO0muit mmaH CcTpoeHUusT W (PU3UKO-XMMHUYECKUE CBOMCTBA  YIJICBOJIOB.
buonoruueckue GyHKIMU yrIEBOJOB.

Jlumuaer. ['mapodunsHo-TUIpOPOOHBIE cBoMcTBAa. Kitaccudukamus aumumos.
Tpurnuuepunsl, ¢Gochomunuasl, BOCKH, CTEpOHAbL. buonormueckue (yHKIUA
munuioB. O0HIKe CBOMCTBa OMOJIOTHUECKUX MEMOpPaH — TEKy4eCTh, CIIOCOOHOCTH
K CaMO3aMbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucinorsl. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunmun komrmiemenTapaoctu. I[lpaBuno Yapradda. Crpykrypa
JHK — nBoitnas cnupanb. Mectonaxoxaenue u ouonorndeckue ¢pynknuu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenne wmomnekynsl AT®. Makposprudeckue cBszu B Moisekyne ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUH B
kietke. CekBenuponanue JJTHK.

CrpykTypHas Ouonorusi: OHOXMMHUYeCKHEe M Ouodu3NYecKHe HCCIeI0OBaHUs

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYJI

Tunsl  KJIETOK: JyKapuOTHYecKas M nIpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

CrpoeHue mpokapuoTH4ecKoil kieTku. KietouHas cTeHka OakTtepuil M apxeil.
OcobeHHOCTH CTpOeHusi TeTepoTpodHOl M aBTOTPO(HON MPOKAPHUOTHUECKUX
KJIETOK. MecTOo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenne u GyHKIIMOHUPOBAHHE HyKApUOTHUECKOW KieTku. [lmazmatudeckas
MeMOpaHa (rurazmanemma). CTpykTypa Tuta3Matudeckod MmemOpanbl. TpancmopT
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA  (nuddysus,
obneruénHass auddy3us), akTUBHbIM (NMEPBUYHBIA M BTOPUYHBIM aKTUBHBINA
tpancnopt). [lomynponumaemocts MemOpanbl. PaGora HaTpuii-KaaueBOro
Hacoca. DHJOIUTO3: MUHOIMUTO3, (aromuTo3. Dk301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIHU KIETOUYHOU CTEHKH PACTECHHA, TPHOOB.

[uromnazma. Ilutozons. Ilutockener. [IBmxkenue wnuromnasMbl. OpraHouabl

KIJICTKH. OHHOMeM6paHHI)Ie opradouabl KIICTKHU: OHIAOIIIIa3MaTH4YCCKass CE€Tb
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(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE U (yHKUMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMIOB KJIETKH. CTpOeHuE IpaHyJspHOTO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [manmkuit
(arpanymsipHbIi) SHAOIUIA3MATHUECKUNA peTukyiayM. CekpeTopHas QYHKIHS
annapara [onbmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOH/IPUH, TUIACTUIBI.

Crpoenve W (QyHKIMM MUTOXOHApPUN W Iactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIIMX PACTECHUN.

HememOpannbie opranounsl kiaetku CTpoeHHe W (QYHKIUMU HeMeMOpaHHBIX
opraHoujioB kjetku. Pubocombl. MukpodunamMeHTsl. MbllIeUHbIEe KIETKH.
MuxkpotpyOouku. Kierounslii nentp. CTpoeHHME U [BHUXKEHHE >KTYTUKOB H
pecHrdIeK. MUKpOTpyOOUKH IUTOILIa3MBI. L{eHTproIs.

SAnpo. Obonouka simpa, XpOMAaTHUH, KapUOIMIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
byakun. SnepHeiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpoOMOCOM B HHTep(]a3HOM sizipe. benku xpomaTnHa — THCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKAapUOT

(pacTUTenbHOM, )KUBOTHOM, TPUOHOIN)

24

AccUMUIISIIMS M TUCCUMMIISILIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIN M rerepoTpodHbIl. YyacTue Kuciaopoaa B OOMEHHBIX
mpoueccax. JHepreruyeckoe oobOecrieueHue KieTku: mnpespauienne ATO B
oOMeHHBIX Tmporeccax. DepMeHTAaTUBHBIM XapakTep peakiuil KIETOYHOTO
MeTabonu3zma. DepMEeHThI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JEUCTBHSL.
KodepmenTtsl. OTinuns GepMEeHTOB OT HEOPraHUYECKUX KaTanu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTbh CKOPOCTH (PEpPMEHTATHUBHBIX
peaxkuuii oT pa3IuyHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpraHMYECKHUX BemiecTB B KieTke. PorocuHres. Poib
XJoporjjactoB B mporecce ¢orocunTe3a. CBetoBas U TeMHOBas (hasbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XemocuHTe3. PazHooOpasue opraHM3MOB-XeMOCHHTETHKOB: HUTPUDUIIUPYIOIINE
OakTepHuH, Kele300aKTepuu, cepoOaKTepHH, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHarpobHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTsl OpoxeHUs U HX
UCTOJb30BAHUE YENOBEKOM. AHa’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30OYIUTENN OONE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
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2.5

sTan. [ MKoiamn3 — 6eCKUCIOPOIHOE PACIICTIIICHUE TIFOKO3BI.

buonornueckoe OKHUCIIEHHME, WIM KIETOYHOE [bIXaHWe. Poib MUTOXOHApUI B
mporeccax OHMOJIOTUYECKOTO OKHCIICHHS. [{uknnueckue pEaKIuH.
OxkuciurensHoe dochopunupoBanue. [IpenmyiecTsa aspoOHOro mytu oOMeHa

BEIIECTB Mepe1 aHa3POOHBIM. DPPEKTUBHOCTh SHEPTeTUIECKOTO OOMEHa

Peakuumu matpuuyHOro cuntesa. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTnyeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblid cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUN: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIICIIBHOCTh, ACUMMETPUYHOCTbD.
Tpancnauus u e€ stanbl. Yuactue TpaHcnoptHbeix PHK B OGuocuHTe3e Oenka.
YcnoBust OuocuHTe3a Oenka. KomupoBanwe amMHUHOKUCIOT. Poms pubGocom B
OouocuHTe3e OenKa.

Opranuzanus reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTUBHOCTH F€HOB y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perymsamnus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekieTrouHble (OpPMBI JKU3HM M oOiauraTHele napasutbl. CTpoeHHe
IIPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOQaros.

Bupycubie 3a0onieBanusi uenoBeka, >KMBOTHBIX, pacteHuid. CIINJ, COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii nmkn, ero mnepuonbl W perymsius. HWHrepdaza u  MuUTO3.
Oco0eHHOCTH TIPOIIECCOB, MpOTEKaIUX B MHTepdase. [loaroroBka KIeTKH K
nenenuto. IlpecuHTeTndecknii  (MOCTMUTOTUYECKUH), CHUHTETHUECKUA U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEPHOIbI HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xieTkn — MuTo3. CTaguu MHUTO3a U MPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknnHes u nurokmHe3. buonornueckoe 3HadeHHE MHUTO3A.
Perynsmus mutoTndeckoro nukia kiaeTku. [lporpammupyemas kietouynasi rudens
— amomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHYecKas CHCTeEMaA

O,Z[HOKJ'ICTO‘-IHLIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpTraHHU3MBbI n
MHOT'OTKAHCBBIC OPTraHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYash BEreTaTUBHOE) |
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3.2

33

nojoBoe. Buapl  Gecrmonoro  pasMHOXKEHHUS:  [MOYKOBAHHE, CIOPYJISIMS,
(bparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3zmuoxenue. [lonoBeie kneTku, wim ramersl. Meno3. Ctaaun menosa.
[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosnornueckuii cMbICi Meiio3a
1 IIOJIOBOTO Iporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.
[Ipen3zaponpiieBoe paszButHe. l'ameroreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpazoBanue U pa3BUTHE TMOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnonoBbIX KieToK. OIIoI0TBOpEHHE U 3MOPHOHAIBLHOE pPa3BUTHE
*KUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHyTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorenes). Craauum 3MOpHOreHesa
KHUBOTHBIX (Ha mpumepe nsarymku). Jpobnenue. Tumbl gpodnenus. OcobeHHOCTH
NpoOJieHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JHUCTKU (TacTpylislus). 3akiajaka
OpraHOB W TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBaloOIIerocs 3apoibllia (3MOpUOHANbHAs HMHAYKUMSA). 3akjiajka IJIaHa
CTPOEHMS >KMBOTHOTO KaK pe3yJbTaT HEPApXUUYECKUX B3aUMOJCHCTBUN T'€HOB.
Bnusaue Ha >MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXkKaromien
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbubIil nepuoa. [lpsmoe n Hepsimoe
pazButue. Pa3Butume ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAUEHUE NPSIMOrO M HENPSMOIO pPAa3BUTHUS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocTa XKUBOTHbIX. DakTOpsl perynsuuu
pocTta SKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
KUBOTHBIX U 4enoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PaszmHoxeHne u paszButue pacteHuid. ['ametodputr u cmnopodur. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHue CHop B TMpolecce Meio3sa.
I'amerorenes y pacrenuil. OIUIOZOTBOpEHHWE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuil. OO0pazoBaHue u

pa3BuTHE CeMEHU. MeXaHU3MBbl PEryJIsIIMA OHTOT€HE3a y PACTEHUN U KUBOTHBIX

HCTOpI/IH CTAHOBJICHUA MW  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL [ OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIBHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3uroTa, rerepo3urora, 4YucTasd JIMHUA, FPI6pI/I,[[BI, T'CHOTHUII, q)eHOTI/IH.
OcHoBHBIC METOJABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH"ICCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUMN

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mokoseHus. IlpaBuno nomuuHupoBanus. Bropoit 3akon
MeHgens — 3aKkOH pacIIEIUIEHUs MPHU3HAKOB. [lUTOnOrnyeckne OCHOBBI

MOHOFI/IGPHI[HOFO CKpCIIUMBaHM. I'mmoTes3a YuCTOTHI TaMeT.
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Ananusupyroiiee ckpeniuBaHue. IIpoMexyTouyHbI XapakTep HacleqoBaHUsI.
Pacmiennenue npu3sHakoB Ipy HEMOJHOM JOMUHHUPOBAHUU.

JluruOpuaHoe ckpemuyBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO
HacjaeAOBaHWS  TNpHU3HAKoB.  [luToormueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILMBaHUS.

CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HACJICIOBAaHUE TE€HOB, HAPYIICHWE CIEIJICHUS MEXAYy reHamMu. XPpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MEXaHU3M OIIPEJEIECHUs 1oja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHhIM MoJ. I'eHeTnyeckas
CTPYKTypa IOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnernoTponuss — MHOKECTBEHHOE JIEUCTBUE
refa. MHOXECTBECHHBIM ajljIeu3M. B3auMoAeiCTBHE HEaICIbHBIX TI'C€HOB.

KommnementapHocts. Onuctas. [lomumepus
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3.5

BsaumopeiicTBre reHoTUNA U cpebl Ipu GopMupoBaHuU GeHotuna. Mi3amMeHunBocTh
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHBIE MPHU3HAKK. BUAbl M3MEHUMBOCTH:
HEHACJIE/ICTBEHHAs! U HACIIEICTBCHHAS.

MomudukanmonHas ~ W3MEHYMBOCTh.  Pomb  cpembl B ()OPMHPOBAHHU
Mo UKAMOHHON H3MeHYnBOCTH. Hopma peakiiuu npusHaka. BapuanuoHHbli psij
u BapuanioHHas kpuBas (B. UWoranmncen). CaoiicTBa MOAM(UKAIIMOHHOM
W3MEHUYMBOCTH.

I'enotunmyeckas n3MeHIUBOCTh. CBOMCTBA T€HOTUTUYECKON M3MEHYMBOCTH. Bujibl
TeHOTUMMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASL.

KomOunatuBHas uW3MEeHYMBOCTh. Meio3 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3JAHUU
TeHETUYECKOr0 pa3Hoo0pa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W WMHIYLUMPOBAaHHBbIE MYTAlWU. SIepHbIE W IMTOIUIA3MAaTHYECKUE
MyTaru. COMaTHYECKUE U TIOJIOBbIE MyTalMK. [ [pUYrHBI BOBHUKHOBEHHWS MYyTalIHi.
MyTareHpl M WX BIHMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTalMOHHOTO
npouecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacliecTBeHHOW n3MenunBoctu (H.U.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTH U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIeHOMa
yenoBeka. MeToabl  HM3Yy4eHUs TE€HETUKM  YEJIOBEKAa: TI'E€HEaJOTrMYeCKUi,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-T€HETUYECKHIA. CoBpeMeHHOe onpeAeseHue TCHOTHIIA:

MOJIHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCIIC C MTOMOIIBIO
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3.6

3.7

[MIIP-anamm3a.  HacnencrBeHHble  3a00j€BaHUs  YeJIOBEKa. | GHHBIE |
XPOMOCOMHBIE OoJie3Hn YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
IIPEAPACIOI0KEHHOCTBIO. 3HAYEHUE MEIULIUHCKON INCHETUKU B IPEAOTBPALICHUN

M JICYESHNH I'eHETHYECKHUX 3a00yieBaHMi yestoBeka. CTBOJIOBEIE KIIETKU

JlomecTukanuys U ceiaekuus. 3apoxkACHUE CEJICKIMK U ToMecTukauuu. Yyenue H.M.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS M MHOTO0Opa3Hsi KYJIbTYPHBIX DPAaCTCHHM.
Ponb ceneximu B cO3aHUK COPTOB PAaCTEHU U MOPOJT KUBOTHBIX. COpT, Mopoa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HacjencTBeHHOW u3MeHunBoctd H.U.
BaswuiioBa, ero 3HaueHue sl CEJISKIIMOHHON pabOThI.

Meroapl celeKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCoBBIA U
VHIUBUYAJIbHBIN. Dramsl KOMOWHAIIMOHHOMN CCJICKIINH. UcnreiTanue
MPOU3BOJUTENICH MO TOTOMCTBY. OTOOpP 1O TE€HOTHITY C TIOMONIBIO OICHKHU
(dbeHoTHa MOTOMCTBA M OTOOP 10 TeHOTHITY ¢ Iomolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/]l CEIEKIIMOHHOM pa0oThl. PannannoHHbIi U
XUMHUYCCKHI MYTarcHe3 Kak WCTOYHUK MYTaluid Yy KYyJbTYpHBIX (QOpM
opranu3MoB. Vcnonb3oBaHME TE€HOMHOIO pEJAKTUPOBAHUS M METOJOB
pexombunanTHbix JIHK nis momy4yeHuss HCXOIHOTO MaTepHaa JJisi CEIEeKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelIMBaHue, Wid MHOpuauHT. HepoJacTBeHHOE CKpelvMBaHue, WM ayTOPWIWHT.
I'ereposuc u ero nmpuumsbl. Mcnonb3oBaHue rereposuca B cenekipu. OtnanéHHas
rubpumanust. [IpeomoneHne Oecruiouiss MeXBUIOBBIX THOpWAOB. JlocTrkeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

OOBEKTBI, UCHOIb3YeMbIe B OMOTEXHOJIOTHH, — KIIE€TOYHbIE U TKaHEBBIE KYJIBTYpBI,
MHUKPOOPIaHU3MbI, HMX  XapakTepucTuka. TpaauunvoHHas  OHWOTEXHOJIOTHUS:
xjie0oneyeHyre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOIYKTOB,  BUHOJEIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTBI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
IIpousBoacTBo  Oeska, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIUIOIOTBOpEHUE. PEKOHCTPYKIMA SHIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUIaHTaUuu SAep KIETOK.

XpoMOCOMHast W TeHHas WHXKEeHepus. VCKyCCTBEHHBI CHHTE3 TIe€Ha U
KoHCcTpyupoBaHue pexomMOuHaHTHeIX JIHK. JlocTmkeHuss W MepCreKTHBBI
XpOMOCOMHOW ¥ TeHHOW MH)XEeHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcnonp30BaHe CTBOJIOBBIX KIIETOK

Cucrema 1 MHOTOOOpa3He OpraHMIecKoro Mupa

4.1

buonornmueckoe  pasHooOpasme  opramm3MoB.  CoBpeMeHHass  CHCTeMa
oprann4yeckoro Mmupa. I[IpuHIUNBI KiaccupuKanuu opraHu3MoB. OCHOBHBIC
CHCTEeMaTHYECKHE TPYIIIbI OPraHH3MOB.

OcobenHocTH CTPOCHUA W KUBHCACATCIbHOCTU OJHOKJICTOYHBIX OpPraHH3MOB.
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4.2

BaKTepI/II/I, apXxcu, OAHOKIICTOYHBIC FpI/I6BI, OIHOKJICTOYHBIC BOAOPOCIH, APYIrUc
IMPOTHUCTHI. KomnoHnuanbHbIe OpTraHHU3MBI. I[BI/I)KCHI/IG OOHOKJICTOYHBIX OPraHU3MOB!
aMé6OI/II[HOC, KI'YTHUKOBOEC, pCCHUYHOC. 3aI_HI/ITa Y OOHOKJICTOYHBIX OPraHU3MOB.

Pa3I[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Taxcucer

MHorokJieTouHble pacTeHus. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTIOKJIETOYHOIO opranu3ma. OpraHusm
Kak enuHoe uenoe. TkaHum pacreHuid. Tumbl pacTUTENbHBIX  TKAaHEM:
oOpa3oBarenpHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHYECKas.

OcoOenHoctu cTpoeHUs, PYHKIUN U pacIOIOKEeHUs TKaHEeH B OpraHax pacTeHU

4.3

BereraTtuBHbIE M reHEpAaTUBHBIC OpPraHbl pacTeHUil. @YHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BU>KeHHE MHOTOKJIETOYHBIX PACTCHUI: TPOITU3MBI U
Hactuu. llormomieHune BOJBI, YIJIEKUCIOTO Tra3a U MHUHEPAIbHBIX BEIICCTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB yepes3 MOBEPXHOCTH KIIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacteHui. 3amura y
MHOT'OKJIETOYHBIX pacTteHuid. Kyrukyna. CpencrBa macCMBHOW M XUMHUYECKOM
3amuThl. OUTOHITUIEL.

PazgpaxkumocTs U perynsinus y opraHu3mMoB. Pa3gpakuMocTh M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

4.5

MHOTOKJIECTOYHBIE  JKMBOTHBIC. B3amMoOCBA3b,  YacTeil  MHOTOKJIETOYHOTO
opranu3ma. TKaHHM, OpraHbl U CUCTEMbI OPraHOB MHOT'OKJIETOYHOTO OpPraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THUIIbI
JKUBOTHBIX TKaHEW: SIMUTEIHaNbHAs, COCIWHUTEIbHAs, MBIIIICUYHAs, HEpBHAs.
OcobenHoctu cTpoeHHs, (QYHKIMA M PpACMOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKaA

4.6

Opransl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKelleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHHH ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. Ilutanume >xkuBOTHBIX. IluTanue
MTO3BOHOYHBIX XUBOTHBIX. J{pIxaHue knuBOTHBIX. KoxHoe npixanue. KabepHoe n
JIErOYHOE JbIXaHUE.

JIpIXaHWE IT03BOHOYHBIX >KMBOTHBIX. OBOJIOLHMOHHOE YCJIOKHEHHE CTPOCHMS
JErKUX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTellbHAs CHCTEMa 4elloBeKa. MeXaHu3m
BEHTWIALIMM JIETKUX Yy NTUL W MICKONUTAKOMUX. TpaHCIOPT BELIECTB Yy
opranu3moB. TpaHCIOPT BeHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema u eé€
opranel. KpoBeHOCHas  cucremMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIEHNsI. DBOJIIOLIMOHHBIE  YCIIO)KHEHHUsS] CTPOEHUS KPOBEHOCHOM

CHUCTEMBI ITO3BOHOYHBIX KHWBOTHBIX. BI:II[CJICHI/IC Y OpraHu3MoOB. BBIIIGJIGHI/IG y
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KUBOTHBIX. COKpaTUTENbHBIC Bakyosn. Opransl BeiieneHus. CBs3b MOJIOCTH Tela
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMamu. BpineieHne y NO03BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpoBBI U uX
MIPOU3BO/IHBIE.

PaznpaxkxuMoCTh U peryisius y opranu3MoB. Pa3apaxuMocTs Yy OJHOKIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJslus y MHOTOKICTOYHBIX
pactenuii. PocToBble BeliecTBa U UX 3HaYCHHE.

HepBHas cucrema u pediiexTopHas peryisius Yy MHOTOKJIETOUHBIX KMBOTHBIX.
HepBHas cuctema u e€ oTenbl. DBONIOIMOHHOE YCIOKHEHUE CTPOSHUSI HEPBHOU
CUCTEMBI y KUBOTHBIX.

Pa3pabotka anroputmMoB u mporpamm i 3PQPEKTUBHON (PYHKIMOHAIBHON
aHHOTAIlUU T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, MeTaboI0MOB

MHKPOOPIraHU3MOB, PACTEHUHN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €TI0 3J0POBLE

5.1

OpraHbl 1 CUCTEMBI OPraHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra TO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast perynasiuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. J[elicTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M JHIOKpPUHHOW cucTeM. [wmmoramamo-runodusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHble U yCIOBHBIE pedIeKChI

5.2

53

3ammTa opranusma oT OosiesHed. MimmyHHast cucrtema venoBeka. Kietounsiii u
rYMOpajbHBIE MMMYHHUTET. Bpoxa€HHbIN, npuoOpeTéHHbIN crneunduyeckuit
umMmyHuTeT. Teopusi  KIOHaJIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHI OpraHu3MoB. Poub

BPOXXJIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHUN

KpoBeHnocHast cucrema u e€ opranbl. Cepie, KpOBEHOCHbIE COCYAbl U KPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ peryiasuus

54

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa deloBeka. JlpIxarempHas TOBEPXHOCTh. Perymsamus  IbIXaHusl.

JIpIxareabHbIe 00BEMBI

5.5

5.6

[InmeBapurtensbHas cucreMa 4enoBeka. OTHenbl NUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmoHupoBanue HeppoHa. unbTpanus, cekperus 1 00paTHOE BCachIBaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleNeHus. OOpa3zoBaHuE MOYH Y YETIOBEKa

5.7

HBI/I)KGHI/IG yeJioBeKa: MblieyHas cucteMa. CKeJeTHBIE MBIIIOBI U HUX pa60Ta.
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CrtpoeHue u TUIBI COEAMHEHUST KOCTEN

6.1

6.2

6.3

Teopus 3Bontonuu. PazButue xu3HU Ha 3emiie

Opomonionnast  teopuss Y.  JlapBuna. [lpeanochbuiku  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JBrKyue cuibl 3Boiaonuu BUIOB o Y. JlapBuHY (BbICOKAas MHTEHCHBHOCTb
pa3sMHOXKEHHsT OpraHU3MOB, HAcCJEICTBEHHAas M3MEHYMBOCTb, Ooppba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U MCKYCCTBEHHBIH O0TOOD).

Odopmnenne cunternyeckoir Teopun sBosouun (CTD). HeirpansHast Teopus
sBooru. CoBpeMEeHHas HBOJIOLMOHHAs OMOJorus. 3HayeHHE 3BOJIOLMOHHON

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Monmynsanus Kak sjeMeHTapHas enuHuna s3Bosonud. COBpEMEHHbBIE METOJIbI
OLIEHKU TeHETUYECKOro pa3sHooOpa3ust M CTPYKTYypbl mnomynsuuil. M3meHenue
reHooHAa MOMYJSIIMM KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reaeTndeckoro pasHosecus Jx. Xapau, B. BaitnGepra.

OneMeHTapHble (AKTOPhl  (IBMXKYILME CHJIBI) 3BOJIOLUHM. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE W3MEHEHHMsS 4YacToT auiened B momymsmusax. Oddekr
OCHOBATEJISA. Murpanuu. N3omsanns HOMYJISALN: reorpaduueckas
(mpocTpaHCcTBeHHas ), OroJgoruueckas (penpoayKTUBHAS).

EcrectBeHHblii 0oT0Op — HampaBistomMid  ¢axtop 3BomoruH.  DopMel
€CTECTBEHHOI0  O0TOOpa:  JBWXKYIIMN, CTaOMIM3UPYIOLIUHN, pa3pbIBAIOLIUI
(nm3pyntuBHbIi). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE  MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [lpumeps! npucnocobnennit y opranu3sMoB. OTHOCUTENBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yabTar
MUKpO3BOJIIOLUHU. M3omsauus — kimrodeBod ¢akrtop BurooOpasoBanus. Ilytn u
CIIOCOOBI BH1000pa30BaHMUS: AJIONATPUIECKOE (reorpaduueckoe),
CHUMITaTpU4YecKoe  (IPKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJMILIOWIU3AINS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (HopMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponb 3BomonnoHHON Onosioruu B pa3pabOTKE HAayYHBIX METO/J0B COXpPAaHEHHUS
O6uopazHooOpasus. MUKpPOIBOIOLUS M KOIBOJIOLUS MAapasUTOB U HMX XO35€EB.
MexaHu3mbl HOpMUPOBAHHS YCTOHYMBOCTH K aHTUOMOTHKAM U CITOCOOBI O0PbOBI

C HeH

MeTtoasl HU3YUCHUS MAKPO3BOJIFOLIUH. IIameonTOIOrNYECKHE METOIbI HU3YUCHUA

sBoonnu. [lepexonubie Gopmbl 1 GpritoreHeTHYecKue psabl OpraHU3MOB.
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6.4

buoreorpaduyeckue MeTobl u3yueHust BotoH. CpaBHeHUE (IOPHI U QayHbI
MaTEpUKOB M OCTPOBOB. bruoreorpadudeckue odnactu 3emiin. Bunbi-asHIeMuky u
PEIIHMKTBI.

DOMOpPHOJIOTHYECKHE W CPAaBHUTEIBHO-MOP(OIOTHYECKHE METOAbl H3y4CHUS
HBOJIIOIMH. [ eHeTHYeCKHe MEeXaHW3Mbl 3BOJIIOLMU OHTOTEHE3a W MOSBICHUS
HBOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJOrMYHBIE W  AHAJOTHYHBIE  OPTaHBI.
PynumenTapable  opraHsl M aTaBU3MBL.  MOJIEKYJISIpDHO-TEHETHYECKHE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHEe  METOJIbl  HM3Y4YEHHUS  SBOJIOIMU.
I'omonoruunsie rersl. COBpeMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHYECKUX
JIepEBBEB.

XpOMOCOMHBIE MYTallUU U 3BOJIIOLSI TEHOMOB.

OOue 3akOHOMEpHOCTH (IpaBuia) 3BoyOLMU. HeoOpaTUMOCTh HBOJIOLUH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIFOLIUU

Hayunble rumore3bl MNpPOUCXOXKIEHHS JKM3HUM Ha 3emise. AOuoreHes u
naHcnepMus. JloHay4Hble MPEAICTAaBICHUS O 3aPOKICHUH KU3HU (KPEALlMOHU3M).
I'unore3a MOCTOAHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpoOHOIIOTHS.

OcHoBHbIE 3Tallbl HeOpraHudeckoi sBosouuu. Ilnanerapnas (reosnoruueckas)
IBOJIOLMS. XHUMHUECKas »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYECKUX
BemecTB 13 Heopranuuyeckux. OmbeiT C. Mumnepa u I'. FOpu. O6pazoBanue
nonrMepoB u3 MoHoMepoB. KoanepBatnast runote3a A.M. Onapuna, rumoresa
nepsuuHoro OynboHa JIk. XongeiiHa, reHetudeckas rumnoresa I. Mémnepa.
Pu6o3umser (T. Yek) u rumotesa «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHUYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0OCONIOTHAsT T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas mkasa: 0HbI, Opbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil somonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJICTOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHWE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor IEpBbIX Ha 3emiie COOOIEeCTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxxaenue 3ykapuoT (CUMOHMOTeHEe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpoucxokIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbixox pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHHN U

3aBOCBAHMC HMHU CYIIH. CeMeHHEBIE pacTCHUA. HponcxomneHHe IIBETKOBBIX
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pacTeHui.

OcHOBHBIE 3Tamlbl H3BONIONHMU JKUBOTHOTO Mupa. OcHOBHBIE apoMoOp(O3bI
KUBOTHBIX. Benackas ¢ayna. KeMOpuiickuii B3pbIB — IMOSBJICHHE COBPEMEHHBIX
TUnoB. [lepBbie xop0oBbIe KUBOTHBIE. JKH3HB B BOJI€. DBOIIOLHUS T03BOHOYHBIX.
[Tpoucxoxaenne ampubmii u pentiuii. [IporcxoxaeHne MIEKONUTAONNX H
ntun. [IpuHnun kmodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMH U
[T03BOHOYHBIMH KUBOTHBIMU CYIIIU.

PazBuTue xu3HM Ha 3eMiie 1O 3paM U IepuoAaM: apxeul, MpoTepo30M, Najaeo30u,
Me30301, KaiiHO30#. OOmas xapakTepUCTHKa KIMMaTa M TIeOJOTHYECKUX
nporeccoB. [losiBieHne 1 paciBeT XapaKTEPHBIX OPTaHU3MOB. YTIe00pa3oBaHHeE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BbIi COCTaB aTMOCHEPHI.

MaccoBble BBIMUpAHUS — HKOJOTMYECKHE KpU3HChl mnponuioro. IlpuyuHbl u
CIIEICTBUSL MAaccOBbIX BbIMHpaHU. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

6.5

Pasnenst u 3agmaum  aHTpomosiorud. Metonel aHTponosiorud. CraHOBIIEHUE
MPEACTABICHUIN O MPOUCXOKACHUH UyesoBeKa. COBPEMEHHbIE HAYUHbIE TEOPUH.
CxoacTBO 4enoBeKa C KUBOTHbIMU. (CHCTEMAaTHYECKOE IOJIOKEHHE YeJIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHM:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HOIOTO-OMOXUMUYECKHE,
noseieHueckue. OTInYms 4eaoBeKa OT )KUBOTHBIX. [[psAMOX0KaeHEe U KOMITIIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHON
CUCTEMBI.

JiBmokymue cuibl ((akTopbl) aHTpONOreHe3a: OMOJOrMYecKHe, COLMaIbHBIE.
CooTHolleHrne OMOJIOTHYECKUX U COLMANIbHBIX (DAaKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaIMM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIIOJIEH.
UYenoBek  yMmenbldl, MEpBbIE  H3TOTOBJIEHUS  OpyAud  Tpyaa. Yenosek
MPSMOXOJIAIIMNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiaens0eprckuii — OOLIMIl MpeloK HeaHAEepPTaTbCKOro YeloBeKa M YelloBeKa
pazymHOro. YesnoBek HEaHIEPTANbCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMarTa.
UYenoBek pa3syMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMI YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 3a MpeneiaamMu AQpukH.

DOBOJIIOLIUSL  COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIH OTOOp B MHOMYJSAIMIX
yenoBeka. MyTallMoHHBIA mporiecc W noaumopdusm. [lomynsnoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3h(EKT 0CHOBATEINS» B MOIMYISIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. Ilonstue o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHass  (dKBaTOpHUaibHasg), MOHIOJOUIHAS

(a3smaTcko-aMepHuKaHCKasi). Bpemst U myTH pacceleHus 4eloBeKa I0 IUIaHEeTe.

25




7.1

EnunctBo  yenoBeueckux pac. HayuHas  HecCOCTOSTENbHOCTH — pacu3Ma.
[TpucnocoOIeHHOCTh YeNloBeKa K pa3HbIM YCIOBUSM OKPY)KAIOLICH Cpelbl.
Bnusinue reorpadguueckoit cpenpl U apeiipa reHOB Ha MOPQOJIOTHIO U

(bl/I3I/IOJ'IOl"I/IIO YCI0BCKa
OKOCHCTEMEI U IMPpUCYHUE UM 3aKOHOMEPHOCTHU

Paspnensl u 3agaun 3xosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKAMM.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
npupojHble U JabopaTopHble. MoOAETUPOBaHME B HKOJOTUU. MOHUTOPUHT

OKPYIKaIOIIeH Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

7.2

DOkonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Kiaccudukanms
9KOJIOTHYECKUX  (PAaKTOpoB: albumoTHyeckue, OUOTUYECKHE, aAHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBMSI 3KoJorudeckux ¢akropos. IIpaBuio
munnmyma (K. Hlnpenrens, 0. JIu6ux). TomepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢akropsl. CBeT Kak 3Kojoruueckuil ¢akrop. JlelcTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHMil M JKMBOTHBIX MO OTHOUIEHMIO K cBeTy. CurHajnpHas pojb CBeETa.
DoTOonEepruoAU3M.

Temnmepatypa kak oskojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusMsl. [JoMKHUIOTEPMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocte kak 3konornyeckuit ¢dakrop. Ilpucrnocobnenus pacteHui K
noJyiepXaHuto BojHoro Oamanca. Kiaccudukaiust pacTeHUil MO OTHOILIEHUIO K
BoJie. [Ipucnocobnaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIlHAs, ITOYBEHHas,
riyOMHHas  MOANOYBEHHAas, BHYTPUOpPraHuU3MEHHas. (DPU3NKO-XMMHUYECKHE
0COOEHHOCTH cpei OOMTaHus OpraHu3MoB. lIpucrmocoGiieHus OpraHu3MoB K
JKU3HU B PAa3HBIX CPENaX.

buonoruueckue putmbl. BHennue u BHyTpeHHHE pUTMbL. CyTOUYHBIE U TOJUYHbBIE
putMbl. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennoie Gopmbl opranusmoB. [lonsitue o xu3HeHHON ¢Gopme. JKu3HEHHBIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpPaBbl,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a3poOHOoHTHI. OCOOEHHOCTH CTPOCHMS U 00pa3a )KU3HH.

buotnueckune daxtopbl. Bumbl OMOTHYECKHUX B3aWMOJCHCTBUN: KOHKYPEHITHUS,
XHUIIHAYECTBO, cuMOM03 U ero ¢opmel. [lapazutusm, koomepanusi, MyTyaau3M,

KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaXJICOHHMYECTBRO). Herpoduueckue
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B3auMOJIeiicTBUS  (Tommueckue, (opuueckue, (¢dadbpuyeckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJICHCTBUU JUIsI CYIIECTBOBAHHUS OPTaHU3MOB B CpeIe

o0uTaHuS. HpI/IHHI/IH KOHKYPEHTHOI'O NCKIFOYCHUA

7.3

7.4

DKOJIOTUYECKHE XapaKTepPUCTUKU momyisanuu. llomymsmus kak Ouonoruueckas
cucrema. Posib HEOIHOPOIHOCTH cpelibl, PU3NUECKUX OaphepoB U 0COOEHHOCTEH
Ouosioruu BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISALIMH.
OcHOBHbBIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
IIOJIOBAsl  CTPYKTYpa, PpOXKAAEMOCTb, IPUPOCT, TEMII pPOCTA, CMEPTHOCTb,
MUTpaLUs.

Okosorudeckass CTpykrypa nonyiasuud. OILleHKa YWCIEHHOCTH IOIYJISLUH.
JluHaMyKa nomyisuuy U e€ peryisauus. buoTudeckuil NMOTeHIMaN MOIYJISUH.
MopenupoBanue AMHAMUKH — Ionmyiasuud. KpuBble pocTa  YHCIEHHOCTH
nonyisinui. Kpusble BbDKMBaHMS. Perymsiius 4MCIEHHOCTH INONYJISUUN: pOJIb
(GakTopoB, 3aBUCIIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »5Koyoryueckoil Hume Buaa. MectooOuTaHue. MHoromepHas
Mozenb dKonorndeckod Humm JDk.M. XatunHcoHa. Pa3zMepbl 3KOIOrMYecKoin
Huwu. [ToTeHnmanbHas U peaan30BaHHAsS] HUILHA.

Bun kak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMd  >KUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOIHBIX BUIOB

CoobmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu MexIy
opraHuzMamMu B OMOIleHO3e. DKocucTeMa Kak oOTKpelTas cucrema (A.JDx.
Tencnu). @yHKIMOHAIBHBIE OJIOKK OPraHU3MOB B DIKOCHCTEME: IMPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. Tpodudeckue ypoBHH. Tpoduyeckue Lenu U CETH.
AbuoTtnueckue Onoku skocucteM. ITouBsl W wibl B 3kocucTeMax. KpyroBopot
BEIIECTB M MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTeNIN SKOCHUCTeMBI. bromacca W MpOAyKIus. DKOJIOTHYECKHE
InmUupaMuabl YUCCII, OMoMaccel 1 OHECPTHH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHble U
BTOPUYHbBIE CYKIIECCUM W WX TPUYUHBL. AHTpOIIOTEHHBIE BO3JEHCTBUS Ha
cykueccnu. KimmmakcHoe coo0mectBo. bruopasHooOpasue u moHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[IpuponHble SKOCHCTEMBI. AHTPOIOI€HHBIE JKOCHUCTEMBI. ATpOIKOCHCTEMA.
ArporieHo3. Pa3nuuns Mexxay aHTpOIIOT€HHBIMH U IPUPOJHBIMH SKOCHCTEMAaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
(dayna. CuHaHTpOmHM3als TOPOACKOH ¢ayHbl. bromornueckoe u X03sIiCTBEHHOE

3HAYEHHUE arpo’3KOCUCTEM M YpOO3IKOCHCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
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7.5

7.6

OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOCUCTEMAX.
[Iepenoc sHEprun U BEWIECTB MEXKAY CMEXHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOIYJSIMUA W OSKOCHCTEM B YCIOBHUSX €CTECTBEHHBIX H

AHTPOINOT€HHBIX BO3JICUCTBUI

buochepa — oOmemnnanerapHas oOonouka 3eMiM, TA€ CYIIECTBYET WU
cymecTBoBasia ku3Hb. YdeHue B.M. Bepnaackoro o Owochepe. ObGmactu
o6uocdeps u e€ coctas. KuBoe BeriecTBo 61ochepsl U ero pyHKIUH.
3aKOHOMEPHOCTH cyIIecTBOBaHUSI Ouocdeprl. OcobeHHOCTH OMocheps Kak
rnobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemiectB U OHOreOXMMHUYECKHE IUKIBI (yriepona, asoTa).
PurmuanoCTh siBIIeHMI B Onocdepe.

3oHanpHOCTE Ouochepsl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWMHBIE Jleca, CMEIIaHHbIE U IIUPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHUE Jieca, BBICOKOTOpbs. Kimmar, pacTutenbHbIdi U
KUBOTHBIN MU OMOMOB CYIIIH.

Crtpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OIICHKA X PECYpPCHOIO MOTEHIMAIa U
o6uochepHbIx QyHKIUN

DKOJOTHYeCKHe KPU3UChl U UX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3Ayxa. 3arpsi3HEHHE BOJHOM CPEJbl.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mousel. OXpaHa MOYBECHHBIX PECYpPCOB.
HN3MeHnenue knumara.

AHTpPONIOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIA W JKUBOTHBIM Mup. OxpaHa
PaCTUTENHHOTO W KUBOTHOTO MHUpa. OCHOBHBIE MPHUHIMIBI OXPAaHBI MPUPOJIBI.
Kpacupie kaurun. Ocobo oxpansiembie mpupoansie Ttepputopun (OOIIT).
Boranuueckue casbl ¥ 300JJ0TUYECKHUE TAPKH.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEUYECTBA U MPHUPOJBIL.
PanmonansHoe  mpUPOIOMOIB30BAaHUE W COXpaHEHHE  OHMOJIOTHYECKOTO

pazHooOpaszus 3emin
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Py6ouioB A.M. u ap.;
ITon penakumeit Ilaceunnka B.B. AxumonepHoe o6miectBo «M3maTenbcTBO
«ITpocsenieHue»

» buosnorus. 11 knacc. [laceunuk B.B., Kamenckuii A.A., PyoioB A.M. u ap.;
ITon penakumeit Ilaceunnka B.B. AxumonepHoe o6miectBo «M3maTenbcTBO
«ITpocsenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

1. B.B. Ilaceunuxk buonorus PabGouas Terpamp 5 kimacc - Mockaa:
"[IpocBemenne”, 2019r.
2. B.B. Ilaceunuk bwuonorusa. HNeauBuayanbHO-TPYNIIOBasl AESTEIBHOCTb.
[loypounbsle pa3paboTku 5-6 kiaccel, Mocka: "lIpocBemenue", 2019r.
3. 3.I'. T'anontok buonorusa Ilmanupyemsie pe3ysbTarhl: KapTa MPOXOXKIACHUS
paboueil mporpammel 5-6 kiaccel, Mocksa: "IIpocsenienue", 2016r.
4. Ypoku Ouonoruu. 5—6 Kiaccel: mocoOue st yuutesier oOiieoOpa3oBar.
yupexaenuit / [B. B. Ilaceunuk, C. B. Cymaroxun, I'. C. Kanunosa, 3. T.
l'anmontok]; moxn pen. B. B. Ilaceunuka; Poc. akan. Hayk, Poc .akan.
oOpa3zoBanusl, u3n-Bo «IIpoceemenue». — M.:
[Ipocsemenue, 2012. — 176 c.: wi. — (AxageMUYECKU TIKOJIbHBIA YICOHUK)
(JIvHUS XKU3HM).
5. B.B.Ilaceunuk, C.B.Cymaroxun, I'.C.KanunoBa. Ypoku 6uonorun. 7 kiacc
«JIuaus xuzan» — M.: [Ipocsemenne, 2014. — 174c.
6. buonorus. HWHauBuayanpHO-rpynmoBas AesSTENbHOCTb. [loypounsie
pa3paboTku. 7 kiacc: yueOHoe nmocodue st o01eodpa3oBat. opranuzanmii / B.
B. [Taceunuk — M.: IIpocBewmenue, 2017. — 100c. — (JIunus xu3Hm).
7. buomorus. HHauBUAyalbHO-TPYyNNOBasg  AEATENbHOCTh. lloypouHsbie
pa3paboTku. 8 kiacc: yueOHoe nmocodue st o01eodpa3oBat. opranuzanuii / B.
B. Ilaceunuk, K.B.XaiitOynuna — M.: Tlpocsemenue, 2017. — 180c. — (JIunus
YKU3HU).
8. buonoruma. HMuaauBuayanbHO-rpymmoBas —AesaTenbHOCTb.  [loypouHsie
pa3paboTku. 9 kiacc: yueOHoe mocodue s 001meodpa3oBar. opranmu3aiuii / B.
B. ITaceunuk — M.: IIpocBemienue, 2017. — 100c. — (JIuaus xu3Hm).
9. «Oxonorus. 10-11 knaccs» nox pen. M. A. Xurapesa.

10. K yue6nuky H.M. UYepnoBoit u ap. (aBroper — JKurapes, ['amymus,
KoncTraHnTuHOB).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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1. SIKaace: [udpooii 00pa3oBaTeNbHBIN pecypc, COYSTAIONINI TEOPHIO,
MPAKTUKY U aBTOMAaTUYECKYIO TPOBEPKY 3aJaHUIA.

2.  Hudoypoxk: Buaeoypoku no BceM pasjienam MKOJIbHONH OMOJIOTHH.

3. Foxford: Ounnaiin-kypcsl u moarotoska k EI'D/0I'D.

4. InternetUrok: Buneoycnexu o npeamety «buosorus».

5. Biology.ru (OTKpBITBIH KOJJIEAkK): YUeOHUK, MOJEIH, OHIAWH-TECTHI U
MaTepuabl 11 YUYUTENSA

6. T'asera «buoJsiorusi» u cat bio.1september.ru: Paznen «f uny Ha
ypok buonorum». CtaTbu, KOHCIIEKTH YPOKOB 10 00IIei OMOIOrUuH, T€HETHUKE,
AKOJIOTMM Y aHATOMUU YEJIOBEKA.

7. Bces 0uosiorus (sbio.info): Hayuno-oOpa3oBaTenbHbIi MPOEKT,
OXBAaTBIBAIOIINI BCE pa3/ieiibl HAYKH.

8. FLORANIMAL (floranimal.ru), ®uauH (filin.vn.ua):
NnmrocTprpoBaHHbIE SHIMKIIONEINN KUBOTHBIX U PACTEHHM.

9. T'eoman (geoman.ru): DHUUKIONEANH IO MUPY KUBOTHBIX, ITULAM,
pbpIOaM U KU3HHU PACTEHUH.

10. AuHaTomus 4yesioBeka (anatomus.ru, anatomcom.ru): [TogpoOHbie
CIIPABOYHHUKH 110 CTPOCHHIO OPraHU3Ma.
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