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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma o yue6HOMY npeaMety "buonorus” (nanee - 6MoI0THs) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepannn»y, ®I'OC COO, Konnenmuu mnpenomaaBaHus
yuebHoro mnpeamMera «bruoOrus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi padoyeil mporpaMmmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yriayonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeIMEeTHON o0nacTu «EcTecTBEeHHO-HAYUHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanu 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEXJ/Jy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KKIBIA U3 ATUX Y4E€OHBIX IIPEIMETOB JODKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLIEHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX U PA3BUBAIOIIMX 3ajay, CBSA3aHHBIX C MpodopueHTaruen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JaCTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTUEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHre O LETU U 3aad4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriiyOJ€HHOM ypOBHE, OIIpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pas3ieliaM U Temawm,
pacrpenienieHue 1o KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKM Yy4eOHOro Mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onaromapss 4yeMy [pPOCMaTpUBAaeTCs  HANpPaBICHHOCTh Ha  IOCJIENYIOIIEe  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBILUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHHUS K OKpyXKaromled mpupoiHoil cpere. B mporpamme mo
OMOJOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3yapTaTaM oO0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCA 10 OCBOEHHMIO COJEp:KaHUs OHOJOrMYEcCKOro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIIMpeHUe U yriyOlieHne 3HaHUM
oOyyaromuxcst O JKMBOH TpUpOAE, OCHOBaX MOJEKYISIPHOW M KIETOYHOH Ouosoruw,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U KOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHUPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K MOCIEAYIOMIEMY MOJXY4YEeHUI0 OHMOJIOTHYecKoro oOpa3oBaHUs B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOy4aromUMUCS
COOTBETCTBYIOILIMX CHCTEMaTHYECKHX pa3lesioB OUOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacCIIMPEHbl U yrIIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHMSX, >KMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKU3HH, JOMOJHHUTEIbHO BKJIIOYEHBl OHOJIOIMYECKHE CBEACHUS
MPUKIIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhlE MOKHO HCIOJIB30BaTh KaK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpanusi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOTYIEHHBIMU 00yYArOIIUMUCS TIPU U3y4eHUHN (PU3UKU, XUMHH,
reorpauu 1 MaTEMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHoMy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII M HBOJIOLHOHHBIA MOAXOIbl K M3ydeHHIO Ouonoruu. CoriacHo UM, H3y4daroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3allUH,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPHOJIOrUM U OMOJIOTMM PA3BUTHUS, TEHETUKU M CEJIEKIHUU, OMOTEXHOJIOTUM U CUHTETHYECKON
OMoNIOTHH, AaKTYyaTU3UpPYIOTCS 3HAaHUS OOydJalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢u3nonoruu yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublii npenmer «buonorus» mpu3zBaH o0OECIEYUTh OCBOCHHME OOy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLMIIOB W TIpaBW, JIeKAallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu U
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJISAIuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX MCCIEJOBAHUAX B OHOJOIMM, NPUKIAIHBIX acleKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaa B COJEPKaHUU MPOTrPaMMBbI 110
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHHS W Pa3BUTHS TOM WM UHOU
o0nacTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMM JKHBBIX CHUCTEM
pasHOro paHra U NpUoOpeTeHHe YMEHHUH HCII0JIb30BaTh 3TH 3HAHMS B (POPMUPOBAHUM MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIBHOCTH, CBSA3aHHONW ¢ OMOJIOTHEH, WM K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOIOTHYECKOro 00pa3oBaHMUs.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeyouX 3a1au:

OCBOCHHE  OOYYalOIMMUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIMYJSALUs, BUJ,
OouoreornieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEIOBAaHUSX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMXcsi €  METOJAAMM  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
AMOpHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHN U CUHTETHYECKOMN
OMoNOrMy, MaJeOHTOJOIMH, DKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEOBaHUM B JsabopaTopuu U B Ipupojae (HaOmoJaeHue, H3MEpPEHUE,
HKCHEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHHE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAIBHO-
HKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpOOJeMaMU YeJIOBEYECTBa; OLICHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
npoUIakTUKY MH(EKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTeyeHHs
0€30I1aCHOCTH COOCTBEHHOM XU3HENEATENIbHOCTH B YPE3BBIYAHHBIX CUTyalUsAX MPUPOJHOTO M
TEXHOTE€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B o001acTu
OHOJIOTHH;

pa3BUTHE Yy 00YyYarOIIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIECIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMM, METOJO0JIOrHeld OMOJOrHYecKOoro HcCCielOBaHMs, MPOBEIACHUS



OKCIIEPUMEHTATBHBIX HCCIECIOBAHUM, pEImIeHUS OWONOTHYECKUX 3a7ad, MOJCITHUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTaHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHS B TIPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPUPOIOIOIE30BAHUN
(cobmroneHne TmpaBWJl TIOBEJCHUS B TIPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpPAaHEHHHU COOCTBEHHOT'O 370POBBSI M 3JIOPOBBS OKPYKAIOMUX JIOACH (COOMIOIEHUs Mep
npodunaktuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACITEILHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHMS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOYYaIOUIMMHUCS WHIUBUIYaIbHOU
o0pa3oBaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienywmeMy npodecCHOHaTIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMHU
peruoHa.

OO0miee 4mWCIIO YacoB, OTBEACHHBIX Ha W3YYCHHE OWOJIOTMM HA YIIyOJEHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OUOJIOTUH
OCYIIECTBIISICTCS ¢ YUETOM CHCHU(PHUKU €ro COJEp)KaHUs M HANPaBICHHOCTH HA TPOJODKCHUE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOYYeHHHM OMOJIOTHMU Ha YIriayOJIEHHOM YpPOBHE SBIISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MPAKTUYSCKUX pabor. Takxke ydyacTue oOydarommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX M y4eOHO-UCCIIEOBATENbCKUX PAadOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCS. YYUTEJIEM Ha OCHOBE HWMEIOIIUXCA MAaTEepUaTIbHO-TEXHUUECKHX PECypcoB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpemeHnHas O6uosiorusi — KOMILIEKCHas Hayka. KpaTkas ucropust pa3BuTHs OMOJIOTHU.
buonoruueckue Hayku M H3ydaemble MMH 1poOseMbl. DyHIaMEHTANbHbIE, NMPHUKJIAIHbIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3HayeHue OuoJorMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosoruei. 3HaueHHWEe OHOIOTMU B  IPAKTHYECKOH
JIEATEIbHOCTH YEJIOBEKA: MEIUIMHE, CEIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXPaHE
IIPUPOJBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus onosorud. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTh M YIOPSAOYECHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CAMOOpPraHM3alusi, CaMOBOCIIPOM3BEICHHUE, Pa3ApPakKUMOCTh,
WU3MEHYUBOCTb, POCT U pa3BUTHE.

VYpOBHU OpraHu3ally JKUBBIX CHCTEM: MOJIEKYJSPHBINA, KIJIETOUHBIM, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
6uocdepHsbiil. [Iporeccsl, NPOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak hopma cymecTBoBaHus Marepuu. Hayku, uzydaromiye *HUBbI€ CUCTEMBI HA PAa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbix cucteM. Meroabl Ouonormyeckor Hayku. HaOmronmenue, usmepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCMMOHM M HE3aBHMCHUMOM
nepemenHoi. IlmanmpoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [IoHsTHE BHIOOPKH U €€ A0CTOBEepHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OreHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysibTaToB. [IpUunHbBI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHblE TPU3HAKU JKU3HW», «buonornyeckue CcUCTEMBI»,
«CBoONiCTBa )KMBON MaTtepun», «Y pOBHHU OPTraHU3ALMH KUBOU NMPUPOIB», «CTpOEeHNE )KUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreorienos», «buochepan, «MeTopl U3yUdSHHS] JKUBOU MPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUHN, H3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMM.

Tema 3. buosnorns Kijierku

Knetka — cTpykTypHO-QYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
PaGote! P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeToapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMs, Xpomarorpadus,
aiekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe EeHTPpU(yrupoBaHue,



KyJIbTUBUPOBAHUE KIETOK. M3yueHue (ukcupo8anHulx Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «Mcropus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaAIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [11IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona n e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KIIETKH, TEIUIOPETYJISLUY.
MuHepanbpHble BEILIECTBA KIETKH, UX Oronorndyeckas posb. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, yeTBepTUUYHAs CTPYKTyphl. [lenarypamus. CpoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuu
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanuss — munmmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkuuu aumuaos. O0mue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TEeKy4decTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JIHK u PHK. Crpoenue HyknenHoBbIX KUCIOT. HykneoTuusbl.
[Tpunuun xommuiementapHocTtH. IlpaBuio Yapradda. Crpykrypa JAHK — nBoitHas crupaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knertke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B mojekyine AT®. buonorunueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE TMEPEHOCUUKH, UX (QYHKUMU B KiIeTke. [pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OMOPU3NYECKHE MCCIEI0BaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooeruposanue cmpykmypvl u QyHKYui
Ouomonexyn u ux komniekcog. Komnvromepuwiii ouzatin u opeanuyeckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHAL0208.

JleMoOHCTpaL U

IToprpersr: JI. [Tonunr, /[x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU MIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocTtaBe OpraHu3moB», «CTpoeHHE MOJIEKYNbl Oelkay,
«CTpyKTYypbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
munuoBy, «HyknenHoBbIe KUCTOTHIY, «CTpoeHrne MOJeKybl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnasi padora «OOHapykeHHe 0ETKOB ¢ MTOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnas padora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHYECKass M Mpokapuotuyeckas. CTpyKTypHO-(YHKIIMOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre TMpOKApUOTHUYECKON KIeTku. Kietoynas creHka OakTepuid u  apXemu.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHO U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTto u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crtpoenue u QpyHKIMOHHpPOBAHUE dYKapHOTHYeCKOM kieTku. [lna3maruueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obOneruénnas auddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HATPUN-KaJTMEBOro Hacoca. DHIOIMUTO3: MUHOIKUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHH, TpHOOB.

[uromnaszma. I{uto3ons. [lutockener. JIBukeHwe wuuTomia3Mbl. OpraHousibl KJIETKH.
OpnHomMeMOpaHHbIE OpraHOUABI KIeTKH: 3HjomIazmatnyeckas cetb (DIIC), anmapat [Nonbmxw,
JN30COMBI, UX CTpoeHHe W (YHKIUU. B3auMOCBSI3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHyssipHBII)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIxX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUBI KJIETKH: MUTOXOHIPHH, IJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA W mactul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIC IIJIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIJIACTBHI ~ BBICIIMX
pacTeHuil.

HememOpannsie opranouap! kieTkd CtpoeHue ¥ (GyHKIUA HEMEMOPAaHHBIX OPTraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpopunaMeHTsl. AKmuHogvle
Muxkpogpunamenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
Mukpotpy6ouku. Knerounsiii mentp. CTpoeHHe U JBHXKEHHE >KI'YTHUKOB M pPECHHYEK.
MuxkpoTtpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuOIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepubliil GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrkun XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. f0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOMN, )KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKW», «CTpOoeHHe KUBOTHOM
KJIeTKN», «CTpOeHHEe pacTUTENbHON KIETKU», «CTpoeHHe MUTOXOHAPHWY, «Sapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepUualbHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PAaCTUTENIBHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydeHne IBHKEHUS IUTOILUIA3MbI B PACTUTENIBHBIX KIIETKAX).

Tema 6. O0MeH BeleCTB U IPpEeBpalLlleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpO(HBIE U  reTepoTpodHBIA. YyacTue KuclIopoga B OOMEHHBIX  IPOIIECCaX.



Ounepreruyeckoe oOecrieueHne kieTku: mpeBpamieHne AT® B oOMeHHBIX THpoleccax.
depMEHTATUBHBIN XapakTep peakIHil KIeTOYHOro Meradoim3ma. DepMeHTHI, UX CTPOCHHE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentel. Otianuusi (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  belku-akTUBAaTOpel U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHUHTE3 OpPraHUYECKHX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunreza. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OaxTepuu, xene300akTepuu, cepodaKTepru, BOJOPOIHbIE OaKkTepun. 3HaYCHHUE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxXeHHS M MX HCHOJIb30BaHUE
YelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OHMOTEXHOJIOTMHU U BO30YyIUTENU
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpreTudeckoro obOMmeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Ipoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHOe (GochoprImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTETHIECKOr0 OOMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuper 1 cxembl: «DOTOCHUHTE3Y», «DHEpreTHUeckuid oOmeH», «buocuHTe3 Oenkay,
«CtpoeHnue GpepMeHTay, «XEeMOCUHTES3Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYJ0OBaHUE /ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONH aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATUBHOIO pacUIeIUICHUs MepoKCcuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHas pa6ora «CpaBHeHHUE MPOLECCOB (OTOCUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHGOPMALHA M peaJn3anus eé B KJIeTKe

Peakuuu marpuyHoro cuHrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmmzamus HacnencTBeHHOW wuH(opMmanuu. [eHeTHYecKkHwil KoJa, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsaus u e€ stanel. Yuactue TpancnopTtHelx PHK B OuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poibs pubocom B OuocuHTese Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (P. XKakoO, XK.
MaHno). Monekynsipnuvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHbIe (OPMBI JKU3HU U OOJMratHble napa3uthl. CTpoeHHe NPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.



Bupycuble 3aboneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

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

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BUPYyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekaromux B uHTepdase. [logroroBka kieTku Kk aeneHuto. [IpecuHTeTHYSCKUi
(TIOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUII) MEePUOIbI
UHTEpQa3bL.

Marpuunbii  cunre3 JHK — pemmkanums. Ilpunnuner  perukamuu — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUICTLHOCTh. MexaHusm
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBIM HAa0Op KJIETKH — KapuOTUN. JIMIUIOMAHBIA M TaruiouIHBIA HaOOpPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierku — mMuto3. CTaguu MHUTO3a U MPOUCXOJSAIIME B HUX MPOLECCH. THIIBI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHrE MUTO3a.

Perynsiiiust mutoTHUYecKOro IuKiIa kiIeTKW. [IporpamMmmupyemasi kjieToyHas THOEIb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmul npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas kremkay» — buoungopmamuvecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «KU3HEHHBIM MUK KIETKH», «MuUT03», «CTpOCHHE XPOMOCOM),
«Pemmukanmsa JJHK».

OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MuUT03 B KJIeTKax KOpeIiKa
JTyKay.

JlabopaTopnasi paGora «l3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmoneHne MuTo3a B KIETKAaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEACATEIHPHOCTH OJHOKJIETOUHBIX OpraHu3MoOB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, IPYTHe NPOTUCTHI. KoJoHnanpHbIe
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbl OPTaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBarenbHas, IOKPOBHas,
MPOBOJIAIIASL, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOeHUs, (DYHKIIMI W PacHOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWINBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTEINIbHAS, MbIlleuHas, HepBHas. OCOOCHHOCTH CTpPOeHHUs, (PYHKIHA U PACHOIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M Y€JIOBEKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPTaHOB
KUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.



Onopa Tena opranusmoB. Kapkac pacreHuil. CkeneTbl OJHOKJIETOUHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHblil 1 BHYTpeHHH ckesieT. CTpOEHUE U TUIbI COCTUHEHUS
KOCTEH.

JIBr>keHue opraHusMmoB. J[BUXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUIH: TPONM3MBlI U HACTHH.
JIBM>KeHNE MHOTOKJIETOUHBIX KMBOTHBIX U YEJIOBEKA: MblllleuHas cuctema. Pednekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre BoOAbI, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusaMu. IlutaHue XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOUHOE IHIIEBAPEHHUE.
[InTanue NMO3BOHOYHBIX XMBOTHBIX. OTHEnbl MUIICBApPUTENbHOrO Tpakra. [InmieBapurenbHble
’kenesbl. [InmeBapuTenbHas cuCTeEMa Y€lI0BeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBoTHBIX. Juddy3us ra3oB yepe3
NOBEPXHOCTh KJeTku. KoxkHoe apixanue. JlpixarenpHas MOBEpXHOCTh. JKabepHoe u néroyHoe
ApIXxaHue. JIpIXaHue ITO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpOoeHHUsI JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHass cucTemMa 4ejoBeka. MexaHu3m
BEHTWISLMM JETKUX Y NTUI] U MIIEKONUTaloMMX. Perynsuus apixanus. [IpixarenbHble 00bEMBI.

TpancnopT BemecTB y OpPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBl pAacTeHUM. TpaHcnopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpAIllEeHUsl.  DBOJIIOLIMOHHBIE  YCIOXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenune y opranuzMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCachIBaHHE KaK MEXaHU3MbI pPa0OThl OPraHoB BblAeIeHUs. CBA3b MMOJIOCTU TeNa ¢ KPOBEHOCHON
U BBIICIUTENbHON cuUcTeMaMU. BpleneHre y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. llouku.
Crpoenue u pyHKunoHUpOoBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3alIMTa Yy MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpencrBa nacCUBHONW U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpadbHBII UMMYHHTET.
Bpoxnénublii ©M  npHOOpPETEHHBIA  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bBeprer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJsib BpOxKIEHHOr0 IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PazppaxkumocTs W perynsuus y OpraHusMoB. Pa3apakumMocTh y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3napaxuMocTs M peryisinus y pacreHuil. PocToBele BeliecTBa U HX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisiuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTnensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBHE TOpMOHOB. B3anMOCBS3b HEPBHOW H
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocrelimme», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHHiD»,
«Kopuesbie cuctembl», «Crtpoenue cteOmst», «CTpoeHHe IHUCTOBOW IUIACTHMHKM», «TkaHu
KUBOTHBIX», «Ckener 4enoBekay, «llumesapurensbHas cucrema», «KpoBeHOCHas cUCTEMay,



«/IpixaTenbHasg  cucremMa», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemay,
«BpigenurenpHas cucTeMa», «JHIOKPHHHAA cucTeMay, «CTpoeHne Mplmue», «MMMyHUTETY,
«KumeunomnonoctHele», «CxeMa NUTaHUs pacTeHui», «KpoBEeHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IUIaHApUKW», «BHYTpeHHEE CTPOCHHE IT0XKIEBOTO
yepBsi», «HepBHast cucrema prid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMbIkaomuxcs», «HepsHasg cucrema nrtuny, «HepBHas cucremMa MIIEKONHTAIOIIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
9K3EMIUISIpbl KOMHATHBIX pAacT€HUH, repOapun pacTeHUH pa3HbIX OTJIEJIOB, BIAXHbIE IIpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Ul JIEMOHCTPAallMd IIOYBEHHOI'O M BO3AYLIHOI'O IIMTaHUS PAacTEHHH,
pacuierieHus Kpaxmaia M OenkoB moX JeiictBueM (epMeHTOB, 00OpyIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTECIIbHBIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnas padora «/3yueHre TKaHei >KUBOTHBIX.

JlabopaTopnasi padora «l/3y4yeHne opraHoB IBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecIooro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALHNSA, (parMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele kieTku, miau ramersl. Meno3. Cragum Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpieBoe paspurhe. l'ameroreHe3 'y JKMBOTHBIX. IlonoBble  Keme3bl.
OO0pa3oBaHue U pa3BUTHE MMOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE IOJOBBIX
KJIETOK.

Omio10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTrus — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobieHue.
Tunsl npobnenus. /[Jemepmunuposannoe u Heoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apofblma (3MOpHOHANbHAsT MHAYKLHMSA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYeCKMX B3aMMOJEHWCTBUM TIeHOB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pa3Butue xuBoTHBIX. llocTamOpuonanbHbId mnepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y OECIO3BOHOYHBIX W IMO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOrO U HEMPSMOTO Pa3BUTHSA, UX PACHPOCTpaHEHUE B MPHUPOJIE.
Tunel pocta >XKMBOTHBIX. PDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M 4esnoBeka. [leprojpl OHTOreHesza dyelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u pasutue pacreHuil. ['amerodpur m cnopodur. Meiio3 B KMU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OpPraHu3MoOB. JIBOWHOE OIJIOJAOTBOPEHUE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PETyJISIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpanuu

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



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « TUIIBI 6ECIIONOr0 Pa3MHOKECHHUSY,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pazButHue», «Pa3zBuTHE MaMCKOTO
Kykan, «Passutue capanum», «Pa3BuTue IArymku», «/IBoOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYJOJIbHBIX pacTeHUN», «OKW3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MxXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpENapaThl SIMIIEKJIETOK U CIIEPMAaTO30U0B,
Mozelb «L UK pa3BUTHS JIATYILIKW Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTyeckas padora «BrplABIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnas padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBIEHUSI UM pPa3BUTHsI I€HETUKH Kak Hayku. PabGotsl I'. Menpens, I'. ne
O®puza, T. Moprana. Ponb oTedecTBeHHBIX Y4Y€HBIX B pa3BUTUM TeHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJuIeIbHbIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, THOPUABI, reHOTHIN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJNIEKYISIPHO-TE€HETUYECKHIA.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBusnos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! 1 cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMbI CKPEIIUBAHUSY.

JlabopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoit 3akoH MeHnens — 3aKkoH
paciernaeHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. I unoresa
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMUS.
Pacmensienue npu3HakoB MPpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperudt 3akoH MeHaens — 3aKkoH HE3aBUCUMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HAPYILICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPEIENICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBlii M reTeporaMeTHbI 1oj. ['eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. IlinedoTrponuss — MHOKECTBEHHOE [EHCTBHUE I'€Ha.
MHOKECTBEHHbI aJUieNu3M. B3auMojencTBue HeaUIeNbHBIX TE€HOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEJACHMS W KOTHUTHUBHBIX (QYHKIMHA. [eHeTnueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SMH —
MHUKpOOHOM». ['eHeTHuecKne aceKThl KOHTPOJISL U M3MEHEHUS HaclleCTBEHHONW MH(opMaIuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

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

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», « Tperuii 3akon Mennens»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiiby,
«Kapuotun ntuisb», « MHOXKECTBEHHBIN ajIean3M», «B3anMoaeicTBre reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMK CLETUIEHHOTO HACJIEJOBAHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTuyeckass padora «M3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPELIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas pa6ora «V3ydeHune pe3yabTaTOB JUTHOPUIHOTO CKPCIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJWUYECTBEHHBIE TPHU3HAKU. BuUIbl  M3MEHYHUBOCTH:
HEHACJIEACTBEHHAsl U HACJIEICTBEHHAS.

Monudukaronnas U3MEHIUBOCTh. Poiib cpeasl B (hopMHUpOBAaHUN MOAU(DHKAITMOHHOM
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIH psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enoTunuueckass M3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TEHOTHUITMYECKON N3MEHYMBOCTH: KOMOUHATUBHAS, MyTallMOHHAS.

KombOunatuBHass M3MEHYUBOCTh. Meilo3 U MOJOBOM Mpoliecc — OCHOBAa KOMOMHATHBHOU
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanmonHass M3MEHYUBOCTh. Buapl MyTaiuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U uX
BIIMSIHME HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKUX
psanoB B HacienctBeHHoW wuzMeHunBoctu (H.M. BasunoB). BuesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

O6opynoBaHue: XuBble U repOapHbIe JK3EMIUISPHl KOMHATHBIX pPACTEHHUH, PHUCYHKU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHNE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMIpENapaTax)m.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMma HUCCIEJIOBAHHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHUECKUH, OJIM3HEIOBBIN, [IUTOTEHETUICCKUH,
MONYJSLUOHHO-CTATUCTUUECKUH, MOJIEKYIsipHO-rTeHeTnueckuili. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKUE, B TOM YHUCIIe ¢ momotnbio [TI[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOJIOKEHHOCThIO. 3HAYEHUE MEAWIMHCKOW T€HETHUKH B



NPEJOTBPALICHUN W JICUCHHHM TE€HETHYECKHX 3a00JeBaHUU YeloBeKa. MeIHKO-TeHETHUECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTUUYECKUE aCIIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (hakTOpbl MOBBIINICHHOW YYBCTBUTEIBHOCTH YeNIOBEKAa K (PU3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuotun udenoBekay, «MeToabl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeJIeKIUs. 3apOXKJICHHUE CEJIEKIMU W JoMecThkanuu. Ydenue H. .
Bagunosa o LleHTpax mporCcX0XACHUSI 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexkuuun
B CO3/JaHMM COpPTOB pacTeHUHM U mnopoxa KUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBEHHOM m3meHunBocTd H. M. BaBunosa, ero 3Haduenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnpliTaHue mpou3BoauTeseil mo motroMctBy. OTOop Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP 1O TEHOTHITY C MTOMOIIBIO aHAIIN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIR 1
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallUuid Yy KYyJIbTypHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHMS © MeETOAoB pekoMOmHaHTHBIX JIHK mms
MOJIYYEHUSI UCXOJITHOTO MaTepHalia Jisl CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpunnsauus. bianM3kopoicTBEHHOE
CKpelIMBaHue, Wik UHOpuauHT. HepoacTBeHHOe CKpelmuBaHue, Wik ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEKIMH pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M H3y4EHHME T€HETUYECKHX PECypCOB KYJIbTYpPHBIX PAaCTEHHH M UX JHUKHX
poauyel A co3JaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW HW3MEHYMBOCTH», «METOIBI CENEKIUN»,
«OT1nanénnas rudpuan3anus», «KMyrarenes».

JlabopaTopnasi padora «/3ydueHne cOpPTOB KyJbTYypHBIX PAaCTEHMM M MOPOJ TOMAaIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METOABI M JIOCTHIKEHUS CEJIEKIIMM PACTEHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATENbHbIM y4acTOK, B TEIIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaauluoHHas OHOTEXHOJIOTUS: XJieOomeuyeHue,



NOJIy4YeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuit cunte3. OOBEKTHI
MHUKpOOHOIOrn4YeckuX TexHonoruii. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUS W
KOHCTPYMPOBAHHUS T€HOMOB C LIEJIbIO ITOJIyYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuauzanus U comarudeckuii smOpuoreHes. Vcmnosib3zoBaHue
raluIOuIoB B CEINEKUUU pacTeHuil. [lonyuenue MOHOKIOHaNbHuIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIMsl AWLIEKIETOK W KIOHMPOBAaHME JKUBOTHBIX. MeTOA TpaHCIUIAHTALUUHU sSAEp
KJIETOK. Texnonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U T'eHHas MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTtab010MHBIN aHaIU3, FEHOLIEHTPUUECKUI aHaIN3 TPOTeOMa YeJIOBEeKa JIJIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepusi A pa3paOOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJOTH TPEXMEPHOTO OMONPUHTHHTA M
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 O0ecreyeHus: KOMOMHUPOBAHHOW 3aIlUTHI OT
Bo30yauteneit OPBU, ycranoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkiuoHupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuupr u  cxembl: «/crnonb30BaHWE  MHUKPOOPraHM3MOB B IIPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I eHHas HHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIBIX TPOLYKTOBY.

IKekypeust «buoTexHoIorus — BaKHeIas Npou3BOIUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.

JBuxymue cunel 3Boionuu  BuioB mo Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTD
pPasMHOKEHHS OpPraHU3MOB, HACIIEACTBEHHAas HM3MEHYMBOCTh, OOppba 3a CyllecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTndeckoit Teopun 3somonuu (CTI). HeliTpanbHast TeopHs BOIIOLUH.
CoBpemeHHas IBONIIOIMOHHAs Ouosorus. 3HaueHue 3BOJIOLUOHHON Teopud B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xongern, /. K. benses.

Tabmuupl n cxembl: «Cucrema xuBoi npupoas! (mo K. Jlunuero)», «JlecTHHUIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasr romyOeii», «MHorooOpasue



KyJIbTYpPHBIX (hopM KamycTh», «[1oposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHS ABMXKYIIUX CHJI IBOJIONUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOIHSA U €€ Pe3yJibTaThl

[Tonmymsiuust Kak 3JeMEHTapHas eAuHuLa 3BoolMU. COBpEMEHHBIE METOJbl OLEHKU
TEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomysisiuil. U3Menenue reHooH/1a MOMyIISIUY KaK
AJIEMEHTApHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH reHeThueckoro paBHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIHME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TpoIecc.
KombOunaruBHass u3mMeHUnMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
qacToT ayuienedl B momynsnusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko20 pasHooOpasus: npuduHvl u cieocmsus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V30mauus TOMYISIAN:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHbIii 0TOOp — Hampapisomui ¢axTop 3Boionrnd. DOpPMBI €CTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnoco0ieHnii y opranu3zmMoB. Apomopdo3sbl u ununoanantanuu. [IpuMepsr nprcrnocooaeHmi
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
Wzomsiust — kimoueBoil  akTtop BUmooOpazoBanus. Ilyrh u crocoObl BUI000pa3oBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3anuus, rudpuanzanus). JJIuTerIbHOCTh SBOIIOIIMOHHBIX IPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  3BomtonmoHHON OuonoruM B pa3pabOTKE HAyyHbIX METOJIOB COXPAHEHHUS
6unopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U MX X03s5ieB. MexXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoHCTpanun

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

Tabnuupl 1 cxembl: «MyTallMOHHAs U3MEHUUBOCThY, «[lonmysAIOHHas CTPYKTypa BUAAY,
«Cxema mposiBleHUs 3akoHa Xapau—BaitnOepra», «JIBuKyline CHIBI  SBOJIOLHUNY,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM M JTMCTBEHHUIIBI Jaypckoil», «[lomyiasimoHHbIe BOIHBI YHCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCcTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3MY, «Kussie HCKOIIa€MBIEY,
«IloKkpOBHUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOKpacka >KMBOTHBIX»,
«®Du3nonoruueckue agantauuny, «I[IpucrnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00Opa3oBaHME TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHJOB CHHUID, «llomuruiouasl pactenuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3Bepel C
IpUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIN3KUX BUIOB, 00Pa30BaBIIMXCS PAa3IMUHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB W HUX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BUOB 10 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. MakposBosouus U eé pe3yabTaThl



MeTtobl u3yueHuss MakpodsBostolMy. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHH.
[Tepexonubie popMbl U PUIOrEeHETUYECKUE PSAIbI OPTAHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue odnactu 3emian. BUnbl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHEe METObl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOTE€HE3a M TOSBJICHUS SBOJIOLUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIsIpHO-
FeHeTUYeCKrue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOAbl  HM3YyYeHHUs  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBWia) dBOMOUMU. [Ipunyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3Bostonuu. AnantiuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB 3BOIIOIHH.

JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmuiel U cxeMbl: «DWIOTCeHETUICCKUH P JIOMIATN», «APXCONTEPUKCY, «3BEPO3yOhIC
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanopoTHUKKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «Penmukrh», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE Y  AHAJIOTUYHBIE  OPraHbI»,
«PynumeHTs», «ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHlI yeloBeKa M IuMIaH3e», «laBHbIE
HaIpaBlIeHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTHU IBOJIOLIUN.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTraHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3eMiie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHaydHble TPEICTABICHUSI O 3apOXKACHUU >KU3HMU (KpealnoHHW3M). ['umore3a MOCTOSIHHOTO
camo3apoKJIeHus )KU3HU U e€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lactepa.
[TponcxosxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeoOpraHuueckoi »Bosonuu. [InanerapHas (reojsorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Omneir C. Mmwmepa u I'. Opu. OO6pazoBanue mnonumepoB u3 MoHomepoB. KoarepBaTHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnueckas
runoteza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. Vckomaemble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass M aOCOJIOTHAs  I€OXPOHOJOTHA.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauvanpHple 3Tanbl opraHnyeckoil sBosonyu. IlosiBiIeHne M BONIONMSA NMEPBBIX KIETOK.
Oponronusi Merabosiu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coobmiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHWE OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl ABOJIOLMU BbICIIUX pacTeHui. OCHOBHBIE apoMop(o3bl PacTEHUU.
Boeixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pacTeHMM M 3aBOEBAaHME HMH CYIIH.
CemeHnnbie pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHI.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie X0opaoBbIE
*KHUBOTHBIC. J)KHU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iponcxoxnenne ampuOuil U penTuini.



[TpoucxoxxaeHne MieKONMUTAlOMMX M nTHL. [lpuHmmn kimodyeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmiasi xapakTepucTHKa KJIMMara MU TeoJIorMueckux Impouecco. llosBienue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTJICOOpa30BaHHE: €ro YCIOBUS M BIMSHUE Ha Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBble BBIMUpaHMsI — DKOJIOTMUECKUE KpU3HCHI Ipouuioro. IlpuunHbel u ciencrsus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN Kpu3uc, ero ocodbenHoctu. [Ipobdiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIUMNBI KjIaccu@UKaud OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Moptpersr: @. Peau, JI. Cnannanuaunu, JI. Ilacrep, M. . Meunukos, A. U. Onapun, JIx.
Xonpgewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Pemu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo3apoxJieHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyeckou
sBorOLIMNY, «['eoxpoHosoruueckas mkana», «HadanpHble 3Tanbl OpraHUYeCKOW SBOIIOLU,
«Cxema o0Opa3zoBaHusi JyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW MPHUPOIBDY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpoCIN», «MHOrOKJIEeTOUHble BoJgopociany, «Mxu», «llanmoporHuku», «l0o0ceMeHHbIE
pactenusi», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOIO MHpay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctueie», «llnockue uepBu»,
«YneHuCcTOHOTHE, «PBIOBIY, «3eMHOBOJIHEICY, «IIpecmbikarommuecs», «lITunpm,
«Munekonuratroue», «Pa3Butue IKM3HM B apxelickoil 3pe», «Pa3BuTue KU3HH B
MPOTEPO30MCKOM 3pe», «Pa3BUTHE KWU3HM B TNAJICO30MCKOM 3pey», «Pa3BuUTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30iickoM 3pe», «CoBpeMeHHas cucrtema
OpPraHUYECKOT0 MUPa».

O6opynoBanue: repOapuM pacTeHUH pPa3IUYHBIX OTAENOB, KOJUIEKIIMM HACEKOMBIX,
BJIQKHBIE IpernapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHX, CKEJIEThI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIIMM OKAaMEHEJOCTEH, IT0JIE3HBIX
MCKOIIAeMBbIX, MYJIS)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muepa—tOpu mno
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

JlabopaTopnass pabora «l3ydyeHne u omnucaHue HCKOIAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0coOE€HHOCTEW CTPOEHUS pacTeHUH pa3HbIX
OTJIEJIOBY.

IIpakTnyeckas padora «/3ydeHne 0cOOEHHOCTEN CTPOCHNUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja0BeKa — aHTPONOreHe3

Pa3nensl n 3anaun aHTpONoa0ruu. MeTobl aHTPOIIOJIOTHH.

CraHoBJIeHHE TIPEACTaBICHUI O MPOMCXOKIECHUHM 4eJoBeKa. PelnurnosHele BO33pEHMS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TMOJIOKEHHE 4YelloBeKa.
CBugerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOrHYECKHE,
AMOpHOTOTHYECKHE, (U3UOJIOTO-OMOXUMUYECKHE, ToBeAeHUeckrue. OTIuYus dYeIoBeKa OT
KUBOTHBIX. [IpIMOXO0Xk/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rojI0BHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHo1IeHne OMOJOTHYECKUX U COLUAIBbHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJuHN aHTpoOINoreHe3a. PanHue yenoBekooOpasHble 00€3bsSHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0ei. ABCTPaIONUTEKN —



JBYHOTHE INpeaKH JiroAcu. UenoBek ymensld, NEepBble U3TOTOBJICHUs Opyauil Tpyaa. YUenosek
MPSIMOXOJISAIIMN M TIEPBBIA BBIXOJ JIoAeH 3a mpenensl Adpuku. UenoBek reinenb0eprckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJ JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THUIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTuka u najaeoreHOMUKA.

DOBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX YellOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BOIHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHoBaTeNA» B MOMYISALIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbuiue pacel: eBporeonaHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (PKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
IyTH paccelieHus 4YesloBeKa 1o IulaHere. ExauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucnocoOieHHOCT, ueloBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperia reHoB Ha MOP(HOJIOTHIO U
(bu3HUOIOrHIO YeIoBeKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTUST W MAJCOAHTPOIOJIOTHSl  YEJIOBEUYECKUX  MOMYJISALHUMN.
buocouuanbHple  HccineAOBaHMA ~— OPUPOJABI  YeloBeKa.  VccinepoBaHue — KO3BOJIIOLUU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

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

Tabmumer w  cxembl: «MeTOIbI  aHTPONOJIOTHHY», «[ OJIOBHOW MO3r 4YeIOBEKa»,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT YeloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «OJBOJIOLIUMOHHOE [JPEBO YEJIOBEKa,
«ABcTpanionurek», «HenoBek ymensliiy, «HenoBek npaMoxoasauuiny, «/[eHncoBCKU 4eI0BEK»
«Heanpepranbiupl»y, «KpomanboHIb, «lIpenku denoBekay», «ITambl 3BOJIIOLUU YEIOBEKAY,
«Pacsp1 uenoBeka».

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPeMETOB MaTePHAIbHON KYJIbTYpbl MPEIKOB
4eJoBeKa, penpoaykuuu (pororpaduu) KapTUH ¢ MHQOIOrMYECKMMH M OubIeiickumu
CIOXKETaMM MPOUCXOXKICHUS YesloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKa M 4Yepena IIMMIAaH3€, MOJENIb KHCTH YeJIOBEKa U
KHCTHU HIMMIIaH3€, MOJIETN TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3ydueHue ocoOEHHOCTEH CTpPOEHMsS CKeJeTa 4YeJIOBEeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJaNTallUNA YETOBEKA».

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HA0PraHM3MEHHBIX CHCTEM € OKPY:KalolIeH cpeaou

3apoxaeHue U pasBuTtHe dKojoruu B Tpymax A. ['ymbGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl m 3amaum skonoruu. CBsi3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Mertoap! skonoruu. IloneBsie HaOMIONEHUS. DKCIIEPUMEHTHI B 3KOJOTUU: MPUPOAHBIE U
naboparopHble. MogenupoBaHue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMN,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUe SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOIMYecKOe MHPOBO33pPEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupofoid. DOpMHUPOBAHUE D3KOJOTMYECKOW KYIbTYpHl U
HKOJIOTMYECKOI rPaMOTHOCTH HACeJICHUSI.

JleMoHCTpanun

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

Tabmuupl 1 cxembl: «Paznensl skoigoruny, «Metoasl skojgoruuy, «Cxema MOHUTOPHHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUIY.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Oxosiorudeckue  (GakToppl W 3aKOHOMEpHOCTHM wux jeictBus. Kiraccudukamms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH ACHCTBUS dKoJornueckux (aktopos. [IpaBuno muanmyma (K. [lnpenrens, 1O.
JIn6bux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOrHUeckuil dakrop. [eficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKUE TPYIIbl PACTEHUH U >KUBOTHBIX IIO
OTHOLLIEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoinusm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak skonoruueckuii ¢akrop. [Ipucnocobnenus pacTeHuil K MOAIEpKAHUIO
BojHOro Oananca. Knaccudukauus pacreHuid mo oTHouieHHIO K Boje. I[Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJIHAS, HA3€MHO-BO3IYIIHAs, I[OYBEHHAs, TTyOWHHAas
MOJMOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN )KU3HU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHHE TpPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOCHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotndeckne  Qaktopel. Buabl OHOTHYECKMX  B3aUMOJICHCTBUH:  KOHKYPCHIIHUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalin3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuyeckue, dabpuyeckue). 3HayeHHE OMOTHYECKHX B3aUMOJEWUCTBUN JUISl CYIIECTBOBAHMS
OpraHu3MoOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanuu

Tabmuipl 1 cxembl: «IKoJorudeckue (HakTopbl», «CBETOBOM CIEKTP)», «IKOJIOTHUECCKUE
IPYIIBI )KUBOTHBIX 11O OTHOLLIEHUIO K CBETY», « T €MIOKPOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTallK >KUBOTHBIX», «Cpeabsl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE POPMBI pacTeHU», «Kn3HEeHHBIE (POPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIMCTBEHHOIO Jieca», «IDKOCHUCTeMa XBoitHoro yecay, «llemu mutaHus»,
«XumnnyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHncaauzmy».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCIIMBBIX PAaCTEHUI, CBETOIIOOMBBIEC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTteHus, repOapu M KOJUIEKLIMU TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHuid, uyuyeia NTUL U 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUrpoduram,
KcepopuTaMm, Me30(pHuTaM, KOMHATHBIE PACTEHHMS JAHHBIX TPYIMI, KOJUIEKLIUH IKUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, 00JaJarOIINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUM W JKUBOTHBIX Pa3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIUX B Pa3IMYHBIX OMOTHYECKUX B3aMMOIECHCTBHSIX.

Jlaboparopnasi padora «BrisBieHHE MPUCTIOCOOICHNN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnass pabora «BblsiBiIeHHEe NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopnas padora «AHaroMH4YecKHMe OCOOCHHOCTM PACTEHHUH U3 pa3HBIX MecCT
oOUTaHUY.

Tema 8. Iko/10rusi BUAOB M NOMYJIALHI



DKONOTUYECKUE XapaKTePUCTUKH Momyisinun. [lomynsius kak OHoNornueckas CHcTeMa.
Pons HeomgHOpomHOCTH cpeapl, puznueckux OaphrepoB W OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(GhOopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI OMyJisiiiii. OCHOBHBIC TIOKA3aTENH MTOMYJISIIIH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojoruyeckas CTpykTypa nomynsuud. OneHKa YHCIEHHOCTH mnomyisinuu. [[uHamuka
MOMYJISIUUU U €€ peryisiuus. buoTuyecknil moTeHuan nomnyisiuui. MoaenmpoBaHue JUHAMUKA
nomynsiuuu. KpuBble pocTa 4ucCIeHHOCTH momynsiuuu. KpuBble BbDKMBaHMs. Perymsius
YUCICHHOCTA TOMYISALIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJIoru4ecKue cTparerud BunoB (I- u K-crtparerun).

[Tonsatue 00 »HKoMOrMUecKoi Huimie BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loteHuuanbHas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsuuid. Apeansl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETHU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS U MUTpAIMil JKUBOTHBIX. buoimornyeckue WHBA3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToptper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOonysuny, «lIpoctpancTBennas
CTPYKTypa mnonyisuun», «Bo3pacTHble mNUpaMuabl MOMYJSIIUN», «CKOPOCTh 3aceieHUs
MOBEPXHOCTU 3€MIIM Pa3IMYHbIMH OpraHu3Mamuy», «Mojenb skonoruyeckoi Humu Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

Jladoparopnas padora «IIpucnocoOieHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. DKo0J10THA CO00MIECTB. JKOJOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnum). DyHKIHOHAIbHBIE OJIOKH
OpPTaHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue YpOBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTEJIN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUIBI
qriceln, OMOMAacChl ¥ SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBHUHbIE U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL. AHTPONOreHHbIE BO3JEHCTBHS Ha cykieccud. KiumakcHoe CcOOOIIECTBO.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOTIOTEHHBIE  JKOCUCTEMBI. ArpodkocucTema. ArporieHo3. Pazmuums wmexmy
AHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponM3anus ToOpoJCcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUN  OpPraHWU3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yHkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM U  BEHIECTB MEXAY CMEXKHBIMU
ASKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISIUMA HM  3KOCUCTEM B  YCIIOBHSX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3AEHCTBUM.



Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPONOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 3KkocucteMey», «llenu nuTaHus (nmacTOMIIHAs, JETPUTHAs)»,
«OKoyornyecKas mupaMua yucen», « IKoJoruueckasi nupammuaa 6uoMacchl», « IKOJIOrHIecKast
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca moclie moxapa», «IKOCHUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BemIecTB U MOTOK
SHEPTuu B arporenose», «I[Ipumepsr ypOoskocucTem».

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, uyuesia NTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

Jladoparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKypcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII WM TOWMEHHBIH JyT, 03ep0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JIE WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmemnanerapHas 000jg0Yka 3eMJIH, T/Ie CYIIECTBYET WM CYIIECTBOBaJa
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. W. Bepnanckoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. JKuBoe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. Ocobennoctu 6uochepsl Kak raodanbHON
sKocucTeMbl. J[uHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemiects u
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYILIU: TYyH/Ipa, XBOIHbBIE
Jeca, CMEUIaHHble U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHbI, yCThIHH, TPOIIMUYECKHUE Jieca,
BBICOKOTOphsi. Kinnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKa HMX PECypCHOro IOTEHLHala |
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupose», «KpyroBopot Bojibl B IpUPOE»,
«OcHoBHBIE Omombl cymmy, «Knumartudyeckue mosica 3emnmn», «TyHnmpay, «Taiiray,
«C™memannbii  secy, «llIupokomucTBennbiit sec», «Ctemb», «CaBanHa», «llycThiHY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu paCTEHU pPa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue KinMara.

AHTpONIOreHHOE  BO3/ecTBUE Ha PpPACTUTENbHBIMN M KMBOTHbIM Mup. Oxpana
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojansie Tepputopun (OOIIT). Boranuyeckue caapl U 300JI0THYECKHE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParroHanbHOe
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKOoro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIE OCIEACTBHS.

Pa3BuTHE METOMOB MOHHMTOPHHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. HayuonanbHvle ungopmayuonHvle
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem u cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmuupl u  cxembl: «3arpsizHeHue aTtMmocdepbl», «3arps3HeHHe TUApochepb»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTopun», «Mojaenu yrnpasisieMoro Mupay.

OGopynoBanue: Qororpaguu OXpaHSEMbIX pPACTEHUH U SKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CPeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIC, METAIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3yJabTaTOB OCBOEHUS IPOrpaMMbl 110 OMOJIOIMU BBIIEICHbBI
CIICAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHHE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEACIICHHUIO,
Hanuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXJIeHUI JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS B
CBOCH  JEATEIBHOCTHM  LE€HHOCTHO-CMBICIOBBIMM ~ yYCTAaHOBKAMH, IPUCYIIMMH  CHCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBI,
cnocobnocmu cmagumy LENHU U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAlOTCA B €IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHHCKMMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMA,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHSL, Pa3BUTHsI BHYTPEHHEN MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBa)XXCHUsI K 3aKOHY M IIPaBOIIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IIOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEe)KHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HAacClE€OUI0 U TpaJuLUiM
MHOTOHAallMOHAJILHOTO Hapoaa Poccuiickoit @enepanuu, NpUpoae U OKpYyKaroLleH cpere.

JIMYHOCTHBIE PE3yAbTAThl OCBOSHHS YU4eOHOTO mpenMeTa «bronorusy MOMmKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAlMi, MO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATULMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paclIMpeHne >KM3HEHHOIO ONBbITa M OIbITA ACSITEIBHOCTH B IIPOLECCE peaTn3alMi OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHUE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATENbHOCTH NPU CO3JJaHUU YU€OHBIX MTPOEKTOB,
pelieHny yueOHbIX U IT03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JCHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINOJHEHHUS Y4eOHBIX,
MIO3HABATENIbHBIX M HCCIEHOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHMIO
OTIOHEHTOB NP 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM IpaXk1aHCKOM MICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH mepelx PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
JnocTxkeHusIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxI€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYaIMI0 U MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMUM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccuy;

4) 3cTeTMYECKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MOHMMAaHKE YMOLIMOHAILHOTO BO3CHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIP@KEHHIO B DPa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE MPOSBISATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHMMaHKE U peau3aiys 3J10poBoro u 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
cOOIOZICHHE TUTUEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHA M OTIBIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHUMAaHWE IIEHHOCTH TpaBWJI WHAMBUIYATBHOTO U KOJJIEKTUBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AJKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) Tpya0BOr0 BOCIMTAHUS:

TOTOBHOCTH K TPY/Y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0II00ue;

TOTOBHOCTb K aKTUBHOM JIESATEIHHOCTH TEXHOJIOTHYECKON M COLMAIbHON HANIPAaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
NeSTeTbHOCTB;

MHTEpeC K pa3nuyHbiM chepam mpodeccHoHANBHON AeITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUH Bcel
KH3HU;

7) 3K0JIOTMYEeCKOr0 BOCTIUTAHUA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPBI: NMPUOOPETCHHUE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpeibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MMyTel X peleHus;

CIIOCOOHOCTH UCMOTB30BaTh MPUOOpPETaeMbIe TPU U3YYCHUHM OMOJIOTHUU 3HAHUS U YMEHUS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IMPUPOIONOJIb30BaHUEM (COOIIOIEHNE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEINPUATHE NCUCTBUN, NMPUHOCAIIUX BPEH OKPYKAIOIIEH NPUPOJHOM Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJIBTYpBI, OIIbITA
JIEATEIIbHOCTH  JKOJOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIBHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTUM K YYacCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHSI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATEIIBCKOM KyJBTYpPhI KaK CPEICTBA B3aUMOEHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHWe cneuu(Uuku OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PALMOHATILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoIeM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBeKa U oOuecTBa, B MO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 00eCHeueHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pewarb pecypcHble IpoOIeMbl pa3BUTHsI YEIOBEUECTBA, IIOUCKA IMyTeH BbIX0Ja U3 II100AIbHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKUX 3HAHUM B II€JIAX IOBBIIIEHUS OOIIEH
KYJBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHUH ONOIIOTHH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKPY’KAIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HaHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAaHUIO, K
AKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAaHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHoro mnpeamera «buoiorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUITMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CHCTEMa, HayuyHbIM (hakT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClefloBaHue, HaONI0/eHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHble JeiCcTBUS (TO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIeUNBAOIINE
¢dopmupoBaHre (YHKIHOHAIHLHONM I'PAMOTHOCTH M COLMATbHOW KOMIETEHIIMH OO0Y4YaroLInXCs;
CIIOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHbIE MEXIUCLUUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4eOHBbIE JEHCTBHS B IIO3HABATEILHOM U
COLMAJIBHOM MPAKTHUKE.



B pesynprare u3ydeHuss OMONOTMM Ha YPOBHE CpEAHEro ooOmero oOpa3oBaHUS Y
obOyyaromierocss OyayT copMUpOBaHBI MO3HABATEIIBHBIC YHUBEPCAJIbHBIE YUYCOHBIC JCHCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpenMeTHbIe pe3ysIbTaThl OCBOSHHS MPOTpaMMbl CpelHero oOIiero odpa3zoBaHuUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHHM 3HAHWW MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAIM3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIESATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeNeNaTh UEeNU ACATEIbHOCTH, 3a7aBas MapaMeTpbl M KPUTEPUU HX JTOCTHIKCHHS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTHU C IIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, POPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3padaThIBaTh IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHAIHM3a UMCIONIUXCSl MAaTePUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEIISM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATETHCKON U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMU
paspemieHus mpooieM, CocoOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWCKY METOIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BHIBI ACATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/J]aud B 00pa30BaTENbHON NEATETHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJyYEHHBIC B XOJIe PpEHICHHS 3a7add  pPe3yiIbTaThl, KPHUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEPEHOCa CPEACTB U CIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATENBHYI0O W  MPaKTUYECKyl0  00JiacTu
KH3HEEATCITLHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTAaTh HOBBIE HJEH, MpeAjiaratb OpUTHHAJIbHbIE MOJAXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]1a4H, IOMYCKAIOIINe abTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBATh WH(POPMALHMIO PA3TUYHBIX BHIOB U (HopMm
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ouonoruueckoi nHGoOpMaIuu, HEOOXOAUMOI JIJ1s1 BBIIIOJIHEHUS y4EOHbIX 3aa4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS OHOIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIUK BO BceX cepax >KU3HU, aKTHBHO y4acTBOBATh B JTHAIIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IMIpe/UIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECH U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHs, NMOHWMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallu, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JIPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pelieHny OMOoJ0TrHYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 WIeHa KOJUIEKTHUBA;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPTraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJIAa U KAXJOT0 YYaCTHHUKA KOMaH/bl B OOLIMI pe3ysibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE IMPOEKTHI, OILEHWBATh WJEH C TO3MLUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETHUECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYaIMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amnusi:



HUCIIOIB30BATh OMOJOTHYECKUE 3HAHUS JJIA  BBIABJICHUSA HpO6HeM U UX PpCHICHUA B
)KU3HCHHBIX M YYCOHBIX CHTYAIIHAX;

BLI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHX 3HAHHUI HCJICBBIC U CMBICJIOBBLIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaX I10 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 37I0POBBIO M 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEILHYIO JESATEIBHOCTh, BBIBISATH HPOOICMBI,
CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0O0pa30BaTENbHOW JCSATEILHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITEJIFHO COCTaBIIATH IUIaH PELICHUs MPOOIEeMBbI ¢ Y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUI;

JAaBaTb OICHKY HOBBIM CUTYyallUAM;

pacIIMPSTh paMKU Y4eOHOTO ITpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHUIA, TIOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN M KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHUTb KOPPEKTHBBI B JICSTEIbHOCTh, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU [MO3HABATEIILHOM PE(ICKCUHN KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHI
N MBICIIUTCIIbHBIX IMTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/II;'I, HCIIOJIBb30BAaTh HpI/IéMI)I pe(i)JICKCI/II/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

HPUHAMATh MOTHBBI U apI'YMEHTHI APYTUX IPH QHAIU3E PE3YJIbTATOB NCATCILHOCTH;

3) npuHATHE ce0s1 U APYruX:

HIPUHUMATH ce0sl, TOHUMAsi CBOM HEJJOCTATKH M JIOCTOUHCTBA;

[IPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IEATEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MU C MO3HMIIUHU JPYrOro YesIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynabTaThl OCBOSHHS coiepxaHus ydeOHoro mpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOT0 00y4eHHsT 00yUYaromuXCs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue Al OWONIOTUM HayudHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAlMd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTENIbHOCTH O TOMYyYEHUIO HOBBIX 3HAHUI M HMX NMPUMEHEHHMIO B PA3WYHBIX YUEOHBIX, a
TaK)K€ B PEATbHBIX JKM3HEHHBIX CUTyanusx. [IpeamMeTHbIe pe3ynbTaThl MPeICTaBICHbI 10 ToaaM
W3Yy4YEHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHONW KapTHHBI MHpA, B IO3HAHWU 3aKOHOB MPUPOABI U
pelieHny nIpobiieM palMoHAIBHOTO IPUPOIONOIB30BaHMS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTUU;

BJIQJICHHE CHCTEMOI OMOJIOTMYECKHUX 3HaHHM, KOTopas BKJIOYAaeT: OCHOBOIOJIAraroline
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (KU3Hb, KJIETKa, OpPraHW3M, MeTaboiHu3M, TOMeocTas,
CaMOpEeTryJISILMs, CaMOBOCIIPOU3BECHHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonornueckne Tteopun (kierounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMoOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXOKICHHS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MMOKOJIEHUS, PACUIEIUICHUS], YUCTOTHI raMeT, HE3aBUCUMOTI0 HaclienoBanus I'. Mennens,



TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHuuBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMIIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMM METOJAaMH HAY4YHOI'O ITO3HAHUS, UCIOJIB3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucje OakTepuii, rpuOOB, pacTeHU,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pAacTeHHM, JKUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BellecTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHMS, POTOCHMHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAMBUAYAIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBHS TI'€HOB, TeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXAY OPraHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (QYHKIUSIMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHuid, >KUBOTHBIX M 4YeNOBEKa M HMX (PYHKIHUSAMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUAMH, MEXAY 3TanaMd OOMEHa BEIIECTB, dTallaMM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISIBISATH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

YMEHHE pellaTh OUOJNIOTUYECKUE 3aJaud, BBISBISATh MNPUYUHHO-CIECICTBEHHBIC CBS3U
MEXJly HCCIEAYyeMbIMU OMOJIOTrMYECKMMM MpPOLIECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIJIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B YYEOHO-HCCIEOBATEIHCKON paboTe MO OMOJIOTUM, DKOJOTHH U
MeIUIUHe, NMPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, M MYOJIMYHO MPEJCTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUSX;

yYMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAlpaBICHHOE
U3MEHEHHE T€HOMa U CO3[aHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETHHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIbCKOI0 X03HCTBA, MULIEBOM
MIPOMBINIIEHHOCTH, YIIyOJsTh IO3HABATEIbHBI HHTEpEC, HANpaBICHHbIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOIDKEHHE OHOJOTHYECKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOEGHHUs yueOHoro mnpeamera «buonorusi» B 11 knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUW O MeCTe U poJIi OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEIICHUH HKOJOTHUYECKUX MPOOJIEeM YelOBEYeCTBAa, a TAaKXKE B PELICHUH BOIPOCOB
paloOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHMCKHX M 3apyOeXHBIX Y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET OMpPECICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHN (BUL,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
CHHTeTHYeCcKass Teopus sBojtonun), yuyeHus (A. H. CeseproBa — 0 MyTsAX M HampaBIICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
HKOJIOTUYECKOM MUPaMUIbI SHEPTHH ), TUIOTe3bI (Tunore3a «mupa PHK» V. I'nnbepra);

YMEHHUE BIAJETh OCHOBHBIMH METOJAaMM HAy4yHOrO I103HAHMSA, HCIOJIb3YyeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJr01eHNe, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IpUPOJIE;

YMEHHUE BBIACIATh CYLIECTBEHHbIE INPU3HAKU: BHJIOB, OMOr€OLEHO30B, 3KOCHCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYIISAIUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOUTaHUs, Yepe OBaHMS
HalpaBJIEHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB U IOTOKA SHEPTUU B SKOCHCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXAY IMPOIECCAMU HBOJIOIUH, JBHKYIIUMHU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAaMH Pa3JInYHbIX HKOCHUCTEM U MPHUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTJIMYUTENIbHBIE IPU3HAKYU KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIMOI€HHBIX U3MEHEHHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIB30BATh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJCTBA OPraHU3MOB PpA3HBIX CHUCTEMaTHMYECKUX TpPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOT0OOpa3us BUJOB M 3KOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHHUS MPUPOIbI U
YeJI0BEYECTBA;

yMEHHUE pellaTbh OWOJIOTHYECKUE 33a1ayM, BBIIBIATh MPUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, JeJlaTh BBIBOIABI M
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH J1TA0OpaTOpHbIE U MpPaKTHUYECKHE pabOThl, COOMIOIaTh MpaBUia MPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh NOJYUYECHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MpPEJCTaBIATh
MIOJTy9YCHHBIE PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

yYMEHHUE OIIeHMBAaTh TUIOTE3bl W TEOPUM O IMPOUCXOKICHUM >KU3HM, YEJIOBEKa H
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEeJOTBPALICHHS TII00aTbHBIX
U3MEHeHu# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylIel mpodeccuoHaNnbHON 1eITeIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTUH, IPHPOJOIONB30BAHUS, MEIUIMHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUIIEBOW MPOMBIIIICHHOCTH, YIIyOIISATh
MIO3HABATENIbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
po¢eCCHOHATIBLHOTO U BBICIIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Nenm/m  HammeHoBaHMe pa3jiesioB U TeM MPOrpaMMbl Beero Konrtpoasubie  Tlpakriueckue E,Ig;,g)foo,fa]:;)mme
padoThI padoThI pecypebi
1 buosiorus kak Hayka 1 https://lesson.edu.ru/06/10
2 JKuBbl€ CUCTEMBI M X U3YYCHUE 2 https://lesson.edu.ru/06/10
3 buoinorus kneTku 2 0.5 https://lesson.edu.ru/06/10
4 XUMHYECKasi OpraHUu3aIus KJICTKA 10 1 https://lesson.edu.ru/06/10
9) Crpoenve u GyHKINHU KICTKU 8 2 https://lesson.edu.ru/06/10
6 OOMeH BelleCcTB U NpeBpallieHue S3HEPTUU B 9 1 https://lesson.edu.ru/06/10
KIIETKE
7 HacnencrBennas nadopmanus u peanu3anus eé 9 05 https://lesson.edu.ru/06/10
B KIICTKE
8 JKW3HEHHBIN UK KICTKA 6 1 https://lesson.edu.ru/06/10
9 CtpoeHue U GYHKIMHA OPraHU3MOB 17 1.5 https://lesson.edu.ru/06/10
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 15 https://lesson.edu.ru/06/10
11 I'eneTrka — HayKa O HAaCIEACTBEHHOCTHU U 2 05 https://lesson.edu.ru/06/10
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH NU3MEHUYNBOCTH 6 1 https://lesson.edu.ru/06/10
14 I'eHneTnka yenoBeka 3 0.5 https://lesson.edu.ru/06/10
15 Cenexuusi OpraHu3MoB 4 1 https://lesson.edu.ru/06/10
16 BroTexXHONIOTUs U CHHTETHYECKasT OMOJIOTHS 4 https://lesson.edu.ru/06/10
17 PezepBHoOe Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 1 13




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jaesioB U TeM "
Ne n/n NPOrpaMmblI P Bcero Konrpoapueie  Ipaxruueckue f)lgp(all)foOBBaLTI:;LHme
padoTshI padoThI pecypeb
1 3apoxACHUE U PA3BUTUE IBOIOIIMOHHBIX 4 https://lesson.edu.ru/06/11
IpeCTaBIeHUu B OMOJIOTHH
2 MukposBoIOIUs U €€ pe3yabTaThl 14 2 https://lesson.edu.ru/06/11
3 Makpo3BoitoLHUs U €€ Pe3yNbTaThl 6 https://lesson.edu.ru/06/11
4 [IpoucxoxaeHue u pa3BUTHUE KU3HU HA 15 15 https://lesson.edu.ru/06/11
3emie
5 [TpoucxoxaeHne 4enoBeKa — aHTPOIOTeHe3 10 1 https://lesson.edu.ru/06/11
DKOJI0Tusl — HayKa O B3aUMOOTHOILIEHUAX https://lesson.edu.ru/06/11
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarollel cpeoit
7 Opranusmsl U cpeia oOUTaHus 9 15 https://lesson.edu.ru/06/11
8 OKoJorusl BUJ0B U NOIYJISIIUN 9 0.5 https://lesson.edu.ru/06/11
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 12 05 https://lesson.edu.ru/06/11
CHCTEMBI
10 buocdepa — rnmobanbpHas sxocucTemMa 6 https://lesson.edu.ru/06/11
11 YenoBek U OKpysKarolas cpeja 6 https://lesson.edu.ru/06/11
12 PesepBHOE Bpems 8 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

A W N

Tema ypoka

buronorus kak KOMIUIEKCHAs HayKa U KaK 4aCTb
COBPEMCHHOI'O 06HICCTB3

JKuBble cuCTeMBI U UX CBOICTBa
YPOBHeBaﬂ opranusanus XUBBIX CUCTEM

Hctopus oTkpbITHA U H3ydeHus kiaeTku. Kierounas
Teopus

MeTo 161 MONIEKYIIIPHON M KJIIETOYHOW OMOJIOTHH.
[Ipaktuueckas padota Nel «3yueHue MeTo0B
KIIETOYHOU Omonorun (XpoMmaTtorpadus,
anekTpodopes, muddepeHnnaTbHoe
uentpudyruposanue, [1LP)». MakcumanbHbIH 6amt
2.

a/3

BPCO

KM

I1P

Jara
Bbaisl U3y4YeHUsA

DJIeKTPOHHBIE
nugposbie
o0pa3oBaTejbHbIE

pecypchbl

10

XUMHWYECKUH COCTaB KIETKHU
3auer 1 buonorus kak Hayka. JKuBble CUCTEMBI.
Meroasl. MakcumanpHbiil 0amt 10

MuHepanbHbIe BEIIeCTBA KIETKH, X OHOIOrHyecKas
pOJIb

OpraHn4ecKre BEeNecTBa KICTKH — OCIKH.
JlaGopatopHas padoTa Ne2 «OOHapyxeHue OSIKOB ¢
MOMOIILI0 KAYECTBEHHBIX PEAKIIANY.
MaxkcuManbHbIi Oait 2.

CaoiicTBa, kiaccupukanms 1 pyHKIHU OEIKOB

OpFaHI/IHGCKI/Ie BCIICCTBA KIICTKHU — YTJICBOAbL

3ayer 1

JIP

10

11

OpFaHI/IHGCKI/Ie BCIICCTBA KJIICTKU — JIMIIUAbI

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlaGopartopnas padora Ne3 «VccnenoBanue
HYKJIEHHOBBIX KHCIIOT, BBIJIEJICHHBIX U3 KIETOK

JIP




Pa3IUYHBIX OPTaHU3MOBY.
MaxkcuManbHbIN 0aimt 2.

13

Crpoenue u ¢pynkuuu ATD. Ipyrue
Hykieozuarpudocharsr (HTD)

14

15
16

17

CexsenupoBanue JJHK. Metoas reHoOMHKH,
TPAHCKPUIITOMHUKHU, IPOTEOMHUKHU

MeToB1 CTPYKTYpHOU OHOIOTHI

MaxkcumanbHbli 6am 10

Tuns kietok. [IpokapuoTuueckas KieTka
Crpoenue sykapuoTHueckoi kietku. [Ipaktryeckas
pabota Ned «3yueHre CBOMCTB KIIETOYHON
MeMOpaHbl»y Makcumanbhblid 6amt 2. TP

3ayer 2

1P

10

18

IToBEpXHOCTHBIN anmapar KIETKU

19

20

21

OnHOMeMOpaHHbBIC OPraHOU/IbI KICTKH.
[IpakTiaeckas padora Ne5 «zydeHne nBIKEHUS
IIUTOIUIA3MBI B PACTUTENBHBIX KiaeTkax» TP
[TomryaBTOHOMHBIE OpTraHOUIBI KIETKH:
MUTOXOHJIpHH, TUIacTH bl JIabopaTopHas padoTa Ne6
«ccaegoBanne miasMonm3a U AeIa3MoiIn3a B
PaCTHUTEIBHBIX KIIETKaX» MakcuMaabHbIN Oa 2.

HeM6M6paHHLI€ OpraHouabl KJICTKHU

I1P

JIP

22

Crpoenue u QyHKIUH pa

23

CpaBHHUTENBHAS XapaKTEPUCTHUKA KJIETOK dyKaproT.
JlaGopatopnas padora Ne7 «M3yueHue cTpoeHus
KJIETOK Pa3fIMYHbIX OPraHU3MOB». MaKkCUMaJIbHBIN
Oamn 2.

O6opynosanue TP JIP "Knerounast memOpana.
Opranensl, npucynye KXUBoTHON kineTke" JIP
"PactuTenpHas KeTKa U CBOWCTBEHHBIE €if

CTPYKTYpHI"

JIP

24

ACCHMWIISAIIUS ¥ IUCCUMMJISIIINAS — JIBE CTOPOHBI
MeTabonu3ma. Tunsl oOMeHa BELIEeCTB.
JlaGoparopnas padora Ne8 «M3yuenue
KaTAIMTHYECKON aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMUiIa3bl UM KaTajla3bl)»

JIP




DepMEHTATUBHBIN XapaKTep PeaKLUi KIETOUHOTO
Mertabonu3ma. JlabopaTopHas padboTa Ne9

25 «M3ydyenne hepMEHTATUBHOTO PACIIETUICHUS JIP
MEPOKCHIA BOJOPOa B PACTHTENBHBIX U )KHBOTHBIX
KJIeTKax». MakcuMaibHbIi Oam 2.

26 Benku-akTUBaTOpHI U OENKHU-MHTHOUTOPEI

27 ABTOTpOQHBIN THIT 00MEHA BEIIECTB

28 dotocunTe3
XemocuHTes. JlaboparopHas padorta Nel0

29 «CpaBHeHHE MPOIIeCCOB POTOCHHTE3a U JIP
XEMOCHHTE3a». MaKkCUMaTbHBIN 02yt 2.
AHa’po0OHbIC OpraHu3Mbl. Buibl OpoxeHwus.

30 Jlaboparopras padora Ne 11 «CpaBHEeHHE TPOIIECCOB JIP
OposkeHus ¥ IbIXaHusy. MakcuManbHbBIN Oam 2.

31 AdpoOHBIE OPraHU3MBbl. JTalbl IHEPTETHIECKOTO
oOMeHa
DHeprus MeMOpPaHHOTO TPalieHTa IPOTOHOB.
Cunre3 AT®: pabota npotoHHoit AT®-cuHTa3HI.

32 ] N [TpakTukym
[paktukym: Pemenne 3agay. MakcuManbHbINA Oait
9

33 Peaknnu MmaTpu4HOTO CHHTE3a

34 Tpanckpunims — matpuunbiii cuaTe3 PHK

35 Tpancasiys u e€ 3ranbl

36 Koauposanue amunokucinot. Ponb pubocom B
OnocuHTe3e Oenka

37 Opranuzaiysi reHoMa y TpOKapHoT U 9yKapruoT

38 MorekynsapHble MEXaHU3MbI SKCIIPECCHH TeHOB Y
JYKapuoT
Bupycbl — BHekIIeTOUHBIE (POPMBI XKU3HU U

39 obnuratHble mapa3utsl. [IpakTuyeckas padota Nel2 TP
«Co3ganue Mo BUpycay. MakCUMaTbHBINA Ot
2.

40 BupycHuble 3a0051eBaHus YeNOBeKa, )KUBOTHBIX,

pacTeHui




HanorexHnomaoruu B OMOJIOTHH U MCIOUIIMHE.

41 [Ipaktukym: Pemenne 3agay. MakcuManbHbINA Oain [IpakTukym 9
9.

42 JKU3HEHHEBIN UK KIETKU

43 Martpuunsiit cunte3 JTHK
Xpomocomsl. JlabopaTopHas padoTa Nel3

44 «M3y4eHne XpoMOCOM Ha TOTOBBIX JIP 2
MHUKponpenaparax». Makcumanbhbiid 6amt 2. TP

45 JleneHne KIEeTKH — MUTO3
Tune! knetok. KapruoknHes U IUTOKHUHE3.

46 JlaGoparopHas padora Nel4 «HabGronenue Murosa B P
KJIETKax KOHYMKa KOpEIIKa JIyKa (Ha TOTOBBIX
MuKponpenaparax)». TP
Perynsimst >Kkn3HEHHOTO UK KIIETOK.

47 3auer 3 Crpoenue u GyHKInH KieTku. OOMeH 3auer 3 10
BEIIECTB M MPEBPAIICHUE SHEPTHH.
MaxkcuMmanbHbIi 6am 10

48 Opranus3m Kak eAnHOe [eI0e
Txanu pactenuit. Jlabopatopuas pabota Nel5

49 «3yueHue TkaHeu pacteHui». MakcumanbHbII JIP 2
o6amn 2. TP
TxkaHu KUBOTHBIX 1 YenoBeka. JlaboparopHast

50 pabota Nel6 «/3yueHne TKaHEH KUBOTHBIX). JIP 2
Maxkcumanbusiii 6amn 2. TP
Opransl. Cuctemsl opratoB. JlaGoparophas paborta

51 Neo 17 «3yuenue opraHoB IBETKOBOTO PaCTEHHUS». JIP 2
MaxkcumanbHbIi Oai 2.

52 Onopa Tena opraHu3MOB

53 JIBI>KeHHe OpraHu3MOB

54 IIntanue opraHu3MoB

55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenpHas cucTeMa YeloBeKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHKe MO3BOHOYHBIX KUBOTHBIX U Y€JIOBEKa




58

TpchnopT BCLICCTB Y OPpraHu3MoOB
KpOBCHOCHaH CHUCTEMA ITO3BOHOYHEBIX JKHBOTHBIX U

59
YeJoBeKa

60 Brinenenue y opranuzmMoB

61 3amyra y OpraHu3MoB

62 NmmyHHas cricTeMa YeloBeKa

63 PaznpaxuMocTh 1 peryJsiuns y OpraHu3MoB
['ymoparnbHasi peryisanust ¥ SHIOKPHHHAS CHCTEMA

64 JKUBOTHBIX U Ye€JIOBEKa. 3a4eT 4 «CTPOCHUE U 3auer 4 10
(GYHKIMHU opraHn3MoBy. MakcumManbHbIi 6amt 10

65 DopMBbI pPa3MHOKEHHSI OPTaHU3MOB

66 [TomoBoe pa3MHOXKeHHE

67 Meiio3
I'amerorenes. OOpa3oBaHme U pa3BUTHE TIOJIOBBIX

68 kietok. JlaboparopHas padora Nel8 «M3ydenue P 5
CTPOCHUSI MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpoIpenaparaxy. Makcumanbhbiii 6amt 2. TP

69 WuauBrayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOT€HE3

70 3akJiaKa OpraHoB U TKaHEW U3 3aPOJIBIIIEBBIX
JIMCTKOB
PocT u pa3ButHe x*uBOTHBIX. JJabopaTropHas padoTa

71 Nel9 «BrrisBieHHE TPU3HAKOB CXOJICTBA 3apOIbIIIEH JIP 2
MMO3BOHOYHBIX KUBOTHBIX». MaKCUMaIbHBINA 02yt 2.
PasmuOxeHne u pazButue pactenuii. Jlaboparopras

72 pabota Ne20 «CTpoeHue opraHoB pa3sMHOKEHHS JIP 2
BBICIIIMX pacTeHUi». MakCUMaNbHBIA 62t 2.
3auet No5 «Pa3MHOXKEHUE U pa3BUTHE OPTAHU3MOBY.

73 MaxcumanbHbii 6amn 10. 3auer 5 10
HcTopust cTaHOBIIEHUS U Pa3BUTHS TEHETUKHU KaK
HaYKH
OCHOBHBIE TTIOHATHUS U CUMBOJIBI TCHETHKH.

74 Jlaboparophas padora Ne21 «/Ipozoduna kak 00bEeKT JIP 2

FeHETUYECKUX UCCIIENOBaHUI» MaKkcuMalIbHbIN Oall




2.

3aKOHOMEPHOCTH HaClIeZJ0BaHUS IIPU3HAKOB.
MounorubpuaHoe ckpemuBanue. [IpakTuueckas

75 pabota Ne22 "U3ydenune pe3yibTaToB 1P
MOHOTHOPHIHOTO CKPEIIUBAHUSA y APO30QIITHI".
MaxkcuManbHbIi O6am 2.
76 LuTonornveckue OCHOBBI MOHOTHOPHIHOTO
CKpEeILMBaHUs
77 AHnanusupyroiee ckpermuBanue. Hemomxoe
JIOMUHHPOBaHUE
Jurnbpuanoe ckpenruBanue. [Ipaktuyeckas padota
78 No23 «M3yveHune pe3ynpTaToB TUTHOPHIHOTO TP
CKpemuBaHus y Apo3oduisny MakcuMaabHbIN Oat
2.
79 LuTonornveckue OCHOBBI TUTUOPUAHOTO
CKpelMBaHUs
80 CuemnsieHHOE HaclieIOBaHUE TPU3HAKOB
81 XpoMocOMHasl TeOpHS HacJIeICTBEHHOCTH
82 ['eneruka nosa
83 I'eHOTHO KaK [E€JIOCTHAS CUCTEMA
I'eHeTnuecKkuii KOHTPOJIb PA3BUTHSI PACTECHUH,
84 JKUBOTHBIX U 4enoBeka. [Ipaktukym: Pemienue 3anad. IIpakTukym
MaxkcuManbHbIi 6amt 9
85 M3MeHYMBOCTh IPU3HAKOB. BUibl N3MEHUMBOCTH
86 MonuukanuoHHass U3MEHYHMBOCTh
BapuannoHHBI psJ ¥ BapUallMOHHAsI KpUBAsL.
JlaboparopHas pabora Ne24 «Mccnenopanue
87 3aKOHOMEPHOCTEH MOTUPUKAITIOHHOM JIP
n3MeH4YnBocTH. [locTpoeHre BapHallmoOHHOTO psiAa U
BapHaMOHHON KpHBOW». MakcuMallbHBINA Oasmt 2.
88 I'enotunmueckast ©3BMeHUYUBOCTh. KoMOUHaTHBHAS
W3MEHYMBOCTH
89 MyrtanmonHas u3MeH4nBOCTh. [IpakTideckas padora P

Ne25 «Myranuu y apo30¢uisl (Ha TOTOBBIX




MUKpoIpenaparax)y». MakcumansHbi 6amr 2. TP

90 3aKOHOMEPHOCTH MYTAILMIOHHOTO TIpOIIecca.
ONUreHeTHKa M SIIUTEHOMHKA

I'enetnka yenoseka. [Ipaktuueckas padota Ne26

91 . 1P
«CocraBieHne 1 aHaJIN3 POJTOCIOBHOI»

92 MeTo/ibl METUITUHCKOM TeHETHKH
3HayeHne MEUIIMHCKON TeHETHUKH B
MIPEeIOTBPAICHAN U JICYCHUN TeHETHIECKAX

93 3a0o0sieBaHUi YenoBeKka. 3a4eT 6 3aKOHOMEPHOCTH 3auer 10
HACJIE/ICTBEHHOCTH ¥ H3MEHUYHBOCTH.
MaxkcumanbabIi 6amn 10
OcHoBHbIE TOHATHUS cenekuun. JlabopaTtopHast

9 pabota Ne27 «M3ydeHne copToB KyIbTyPHBIX P 2
PACTCHHI U TIOPOJ IOMAITHUX KUBOTHBIXY.
MaxkcuManbHbIi Oain 2.
MeTo/1bI CelIeKIIMOHHON paboThl. JlabopaTopHas

95 pabota Ne28 «/3y4eHne MeToA0B CENeKIIHH JIP 2
pacTeruii». MakcuManbHBIH Oai 2.

9% JocTikeHus celeKUUU PACTEHUN U KUBOTHBIX. TP
[IpakTtuueckas pabora Ne29 «IIpuBuBKa pacTeHHI

97 CoxpaHeHne, U3yueHHe U UCTIOIh30BAHHE
TCeHETHUYECKHIX PECYPCOB
BuotexHomorus kak Hayka ¥ OTpacib MPOU3BO/ICTBA.

98 [pakTuueckas padora Ne30 «3yueHre 00bEeKTOB [P
OMOTEXHOIIOTUI.

99 OCHOBHBIE HaITpaBIIEHUS] CHHTETHUECKOH OMOJIOTHI

100 XpoMOCOMHasl ¥ TeHHAsI HHKEHEPHS
MeaunuHackue 0uoTexHoaoruu. [IpakTHKYM:

101 A . P Y [TpakTukym 9
Pemenwne 3anaq. MakcumanbHbIN Oamt 9

102 PesepsHbiii ypok. [ToBTopeHue, 0000IcHKE,

CHUCTEMAaTH3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

BPCO DJIeKTPOHHBbIE
Ne Jara
. Tema ypoka KoJa-Bo uupposbie
n/n /3 KM U3YYCHUS
0aJLJIOB o0pa3oBaTe/ibHbIE
pecypcesbl
1 OomononHas reopus Y. /lapsuna
2 JBmxyiiue cuiibl 3Bosronnd BUA0B 1o Y. JlapBuny
Bopb6a 3a cymecTBoBaHUE, ECTECTBECHHBIN U
3 MCKYCCTBEHHBIN 0TOOp. DopMupoBaHue
CHHTETHYECKOW TEOPHH SBOIIOLINN
CemuHap «BONIOLUOHHAS TEOPUS
4 o o y/o 2
YCTHBIN 0TBET MAaKCUMAITLHBINA Oast 2
5 DTallbl SBOIIONMOHHOTO TIPOIIECCa: MUKPOIBOIIOIHS
Y MaKpO3BOJIIOLIUS
6 [omymsiimst — sreMeHTapHasi e IMHUTIA SBOFOIHH
3akoH reseruyeckoro pasHosecus x. Xapau, B.
7 Baiin6epra. JlabopatopHast padota Nel «BrisiBicHHe PNl 5
W3MEHYHBOCTH Y 0c00e OJTHOTO BUIAY. B
MakcHuMaNbHbIN Oat 2
[IpakTukym «Pemienue 3a1au». MakcumanbHbII
8 P Y A [TpakTukym 6
Oann 6
9 DneMeHTapHbIe (GaKTOPBI PBOJIONUU. DPHEKT
ocHoBatensd. J(hdeKT OyTHUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M305s1uu nonyJIaiuii:
reorpaduueckas, OnoiorudecKas
11 EctectBenHbIif 0TOOpP — HampaBIsiton il pakTop
sBomonnu. [lomoBoit oTOOp
[IpakTukym «DneMeHTapHbIe (HaKTOPHI SBOIFOIIHM.
12 P Y 9 P ¢ p H [IpakTuKym 6
MaxkcumanbHbIH 0amt 6
[Iprucnoco0neHHOCTh OPraHU3MOB KaK pe3yJbTaT
13 MuKkpoaBotonuu. JlaboparopHas pabora Ne2 TIPN2 2
«Mzyuenne apomopo30B 1 uaMOAAANTALUHN Y B
pacTeHuii U JKUBOTHBIX». MakcuMallbHBIN O 2
14 [Ipumepsl mpucnocoONeHni y OpraHu3MOB: JIPNe3 2




Mopdosorudeckue, (PU3UOIOTUICCKHUE,
OMOXMMHYECKUE, ToBeicHYecKue. JlabopaTopHas
pabota Ne3 «IIpucmocobeHns OpraHu3MOB U UX
OTHOCHUTEIbHAS 11eJIeCO00Pa3HOCTHY.
MakcumanbHbIH 0at 2

Bupn, ero kputepuu u ctpykrypa. Jlaboparopuas
pabota Ne4 «CpaBHEHHE BUIOB IO

15 . JIPNe4 2
MOpP(OJIOrUIecKOMY KpUTEpHI0». MaKkcUMaIbHbIH
Oamr 2

16 CrpykTypa BUI2

17 BunooOpa3oBanue Kak pe3yabTaT MUKPOIBOJIIOLHH.
CBS13b MUKPO3BOIOLIUYU U MTUAECMHUOJIOTHH

18 3auet Nel «Mukpo3Bomouus». MakcuMaabHbINA 3auer Nel 10
6amn 10

19 Makpoaotonus. [TaneoHTonornuyeckue MeTo sl
W3yUYCHHUS IBOIOLUU

20 buoreorpadgudeckre METOABI H3yUYESHHSI SBOJIIOIIUU

21 OMOpHUOIOTUYECKHE U CPABHUTEIBHO-
MOP(OJIOrHIECKUE METOIbI H3YUEHUS IBOIOIUH

29 MoekynspHO-TeHeTHUECKUE, OMOXUMHYECKHE U
MaTeMaTHYECKHE METO/Ibl N3yUEeHHUS IBOIIOLUHT
OO01111e 3aKOHOMEPHOCTH 3BOJIOLUHT

23 AnantuBHas panuaius. HepaBHOMEPHOCTh TEMIIOB y/o 2
3BOJIOLMU. MakcUMaIbHBIN Oau 2

24 3auet Ne2 «MaxposBomronus». MakcuManbHbIN Jauer Ne2 10
bamn 10

o5 HayuHbie THIoTe3bI TPOUCXOXKICHHS )KU3HU Ha
3emie

26 JloHay4HbI€ MTPEJICTABICHHUS O 3aPOXKICHUHN KU3HH

27 OCHOBHBIE 3Tanbl HEOPTAHUIECKON IBOITIOIUH

28 ['unoresbl 3apoKIeHHS )KU3HU
Uctopus 3emnu 1 MeToabl €€ U3y4eHUs..

29 Jlaboparophas padota NeS «l3yueHue u onvcaHue TIPNoS 2

HCKOIaeMbIX OCTaTKOB APEBHUX OPraHU3MOBY.
MaxkcuManbsHbIi 0amr 2




30

HauanbHbie 3TaIb! OpFaHH‘leCKOﬁ OBOJJIIOIIMH

31 DBOJIOIUS 9YKApUOT
OCHOBHBIE 3Talbl 3BOJIOLUN PACTUTEIBHOIO MHpA.
32 Hpaxmqecxai{ pabota Ne6 <<I/I3y‘IueHI/IC TP Ne6 2
0coOEeHHOCTEH CTPOCHHS PACTCHUH pa3HbIX
oTaenoB». MakcuManbHbli Oani 2
33 OCHOBHBIE 3TaIIbl YBOJIIOIUH JKUBOTHOI'O MHpa
OBomonus KUBOTHEIX. [IpakTHyeckas padota Ne7
34 «M3ydenme 0coOEHHOCTEH CTPOSHHUSI TO3BOHOYHBIX TTPNe7 2
JKUBOTHBIX». MaKCUMaJbHBIN Oamt 2
35 PazBuTHe xu3HU Ha 3eMIle 110 3paM | MePHOAaM
36 MaccoBble BBIMHPaHUS — KOJOTHUECKHE KPU3HUCHI
MPOIILIOTO
37 CoOBpEMEHHBIHN 3KOJIOTHYECKUI KPU3HUC, ETO
0CcOOCHHOCTH
38 CoBpeMeHHasi CHCTEMa OPraHHYECKOT0 MPOIILIOTo.
OCHOBHBIE CUCTEMATHYECKHE TPYIIIBI OPTaHU3MOB
39 3auet Ne3 (<P33FHTHC OpPTaHUYECKOTO MUPAY. Jauer No3 10
Maxkcumanbaslii 6am1 10
40 AHTpPOMOJIOTHSI — HayKa O YeJIOBEKe
a1 Pa3Butune npencrasiieHUil 0 IPOUCXOXKICHUN
YeJIOBEKa
MecTo yenoBeka B CUCTEME OPraHMYECKOTO MUPA.
JlaGoparophast pabota Ne§ «M3yuenue
42 OCOOCHHOCTEH CTPOCHHS CKEJIeTa YelIOBeKa, JIPNe8 2
CBSI3aHHBIX C MPAMOXOXKACHUEM». MaKkCUMalbHbIN
Oai 2
43 JBroKyIpe CHtbl aHTpPOIIOTeHe3a
44 CooTHoNIeHHEe OHOJIOTHYECKUX M COMUATLHBIX
(hakTOpPOB B aHTPOTIOreHE3E
45 OCHOBHBIE CTa/IMU AHTPOIIOTeHE3a
46 ITaneoreHerrka u najaecoreHOMMUKA
47 DBOJIIOIIUS COBPEMEHHOTO YEIOBEKA.
MexaucuuIIMHapHbIe METOABI aHTPOTIOJIOTHH
48 Yenoseueckue packl. [Ipaktruueckas padora Ne9 ITPNe9 2




«I/I3yquI/16 OKOJIOTHYCCKHUX aI[aHTaLII/If/’I YCJIOBCKaA»

3adet Ned «AnTpomoreHes». MakcUMalTbHBIN Oayt

49 3ager Ned 10
10

50 3apoxeHre U pa3BUTHE KOJIOTUU
Mertonp! sxonorun. Jlaboparopras padora Nel0

51 «3ydeHne METOA0B SKOJIOTUYECKUX JIPNe10 2
uccienoBanuiy. MakcumanbHbli 6amr 2

52 3HavyeHue SKOJIOTHUECKUX 3HAHUH [ YeJOBeKa

53 Okonoruueckue HakTopsl
AbuoTtnyeckue GpakTopbl. CBET KaK SKOIOTHUECKUH

54 taxrop. Jlaboparopnas padora Nell «BrisiBieHue TIPNel 1 2
MPUCTIOCOOJICHUH OPTaHU3MOB K BIUSHHIO CBETa».
MaxkcuManbHbIl Oan 2
Abunortnueckue aktopsl. TemmnepaTypa Kak
akosioruueckuii pakrop. JlaboparopHas padora

55 . JIPNe12 2
JIPNe12 «BwisBneHue npucocoOIeHnid OpraHn3MOB
K BITUSTHUIO TEMITepaTypbl». MakcuManpHbIH Oamt 2
Abunotndeckue GakTopsl. BraxxHOCTh Kak
aKosoruueckuii pakrop. Jlabopatopnas padora Nel3

56 «AHaToMHYECKHE 0OCOOEHHOCTH PACTCHHN U3 JIPNel3 2
pasHBIX MecT oOuTaHus». MakcuMaapHbIH Oamt 2
TP

57 Cpeibl 00UTaHUs OPraHU3MOB

58 buonoruueckne puTMsbI

59 JKuznennsie hOpMbI OpraHI3MOB

60 buorndeckue dhakTopsl

61 3HaueHne OMOTHYECKUX B3aUMOIEHCTBUI IS
CYLIECTBOBAaHUS OPIaHU3MOB B Cpeie OOMTaHUs
DKOJNOrn4ecKue XapaKTepUCTUKH TTOMYIISLUH

62 Ycraeiii otBeT «Cpeibl 0OMTaHUS M HKOJIOTHYECKHE y/o 2
(hakropsl». MakcuManbHbIH 6amt 2

63 OCHOBHBIE MTOKa3aTEeIH MOITYJISIIAN: YUCIIEHHOCTD,
TUIOTHOCTh, BO3PACTHAS U MOJIOBAsI CTPYKTYpa

64 OCHOBHBIE MTOKa3aTEeIH MOIYJISIIAN: POKAAEMOCTD,

IMpUpPOCT, TEMII pOCTa, CMCPTHOCTb, MUT'PALIUN




65

OKosoruyeckas CTpyKTypa MOMyJIsILUN

66 JliHaMUKa MOMYJISIMH U €€ peryIsIys
67 Kpussie pocta yncinennocty nomyssiiuu. Kpussie
BBDKUBaHUS
Dxoornyueckas HuIIa Buaa. JlaboparopHas padora
68 Nel4 «IIpucrocoOiieHus: CeMsiH pacTeHUH K JIPNel4 2
pacceneHuioy». MakcuMalIbHBIN 6armt 2
69 Bun xak cuctema nomynsnuii
70 3aKOHOMEPHOCTHU TIOBEJICHHS Y MUTPAIlHi
JKUBOTHBIX
71 Co00111eCTBO OPraHu3MOB — OHOIICHO3
72 OKocucTeMa Kak OTKpBITas cucTeMa
73 KpyroBopoT BeIIecTB U MOTOK SHEPTHH B
HKOCHICTEME
74 OCHOBHBIE TOKA3aTEIH YKOCUCTEMBI
75 DKOJIOrHYeCcKUe nupamMuibl. I3MeHeHus: CooOIeCTB
— CYKIIECCUH
76 ITpaxTrkym «OCHOBBI AKOJIOTUNY. MaKkCcUMaIbHBIN TpaxTaicym 6
Oain 6
IIpoekrt. IIpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI
77 03€p U peK. DKOCUCTEMBI MOPEH U OKEaHOB. MIPOEKT 5
MaxkcumanbHbIH 6amt 5
78 [Tpupoaubie OKOCHCTEMBI. DKOCHUCTEMBI TYHJIP,
JIECOB, CTEIeH, IYCThIHb
79 AHTPOTIOTEHHBIE YKOCHCTEMBI
Ypboakocuctemsl. [Ipaktudeckas padbora NelS
80 «M3yyenHue u onrcaHue ypooIKOCUCTEMBI. ITPNe15 2
MakcuManbHBIA OaynT 2
81 3aK0H0Me£)HOCT£/1 (hopMHpOBaHUST OCHOBHBIX
B3aMMO/ICHCTBUH OPTaHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arpsI3HEHUN Pa3HbIX
82 TUIIOB Ha CyOOPraHU3MEHHOM, OPTaHU3MEHHOM,
MOMYJISIIMOHHOM M SKOCUCTEMHOM YPOBHSIX
83 3adet NoS «OCHOBBI SKOIOTHNY. MaKCHUMaITbHBIH 3auer Nos 10

Oayur 10




Buocdepa — obmennanerapaas 000109ka 3eMity.

84 Yuenne B. W. Bepnajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIeCTBOBaHHUS Onochepsl

86 KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUUESCKHUE IUKIIBI
30HaTBEHOCTEL OHOChEpHI.

87 [IpoekT «OcHOBHBIE OMOMBI CyIIN». MakCUMabHBIH [Ipoext 5
Oam1 5

88 YcroitunBocTs Onocheps

89 DKOJIOrMYECKUE KPUZUCHI U UX IPUYUHBI

90 BosneticTeue uenoseka Ha Ouochepy
AHTpOnOoreHHOEe BO3/IEUCTBUE HAa PACTUTENIBHBIN 1

91 JKUBOTHBIN MUp. Y CTHBIN OTBET. MaKCHMaNbHBIHI y/o 2
Oast 2

92 OxpaVHa nipupo ibl. OCHOBHBIE MTPHHIIATIBI
YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA U MIPUPOJIBI

93 PanonansHOE IPUPOIOTIONE30BaHIE M COXPaHEHHE
OHMOJIOTHYECKOT0 Pa3HOOOpa3ust 3eMiIH

94 3auet «Yuenue o ouocdepe». MakcHMaNbHBIH Oa 3auer 10
10

95 0060061IeHne 1o TeMe «MUKPOIBOIIONHMS U e€
PE3yIBTATHD)

9% 00600611eHne 10 TeMe «Makpo3IBOIONHS U €€
PE3YJIBTATH)

97 O606mienue mo teme «IIpoucxoxaeHue u pa3BuTHE
YKM3HU Ha 3emIie»

98 O6o6mmenue no Teme «IIporncxosxkieHne yenosexa —
AHTPOIIOTCHE3)

99 O06o061menue mo TeMe «DKOJIOTHS — HayKa O
B3aMMOOTHOIICHUAX OPTraHU3MOB»

100 0O606menue no teme «OpraHu3Mbl U cpesa
0o0WTaHWSD)

101 O606H16Hl/lve 1o TemMe «IKOJIOTHUS BHJIOB U
TIOITYJISALAID)

102 060061enune o Teme «buochepa — riodanbHas

JKOCHUCTEMa»




‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorus. O6mas 6uonorus, 10 knacce/ 3axapos B.b., MamonToB C.I'., Connn H.U.,
3axaposa E.T.; mon penakuueii 3axaposa B.b., O0miecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oodmectBo «M3marensctBo «IIpocBenienner»

* buonorus. O6mas 6uonorus, 11 knace/ 3axapos B.b., MamonToB C.I'., Connn H.U.,
3axapona E.T.; mox penakiueit 3axaposa B.b., O61iecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA
https://rosuchebnik.ru/material/obshchaya-biologiya-10-klass-metodicheskoe-posobie-
uglublennyy-uroven/
https://rosuchebnik.ru/material/obshchaya-biologiya-11-klass-metodicheskoe-posobie-
uglublennyy-uroven/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://fipi.ru/?ysclid=Im3739mfwh818493712

https://edsoo.ru/

https://myschool.edu.ru/



CraproBas (zuarnocruveckas) padora s odyqaromuxcs 10 kiaacca no 6mosiorun

Pabora npenna3sHadeHa 1j1s MPOBEACHUS BXOIHON JUArHOCTUKH oOydarommxcs 10 kimacca B

no npeamery «buonorus. Kogudukarop u cnenuduxaims padoThl MpeACTaBICHBl Ha caiiTe
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-6

1 Ha PHUCYHKE OTOGp&)KCHbl HU3MEHEHHs, IIpou30llIeaUIHE C pacTeHUEM B XOA€
SKCIIEpUMEHTA 110 €ro IEPEMEIICHHIO U3 X0JIOAHOI'O ITIOMEIIICHUS B TEILIOE.

Kakoe OBHILEE cBo#cTBO KMBBIX CHCTEM WLIIOCTPHPYET JaHHBIN ONBIT?

HU3 BTOpPOTIoO CTDJ’IﬁLIa.

OPI'AHHU3MBbI

A) cepas xaba

b) TPYTOBHK OKaMJIEHHbIH
B) ay6 uepenryarsiii

I') XonepHblii BHOpHOH

2 VcTaHoBUTE COOTBETCTBHE MEXAY OopranMiMaMHi H LHapCTBaAMH JKHBOM [IpHPOILL:
K KaXIoMy 3JICMCHTY IIepBOIo CTOJ'[6.'LIEI. HOﬂﬁEpHTE COOTBBTCTB}'IOU.I,HH JNEMEHT

LHAPCTBA
bakrepuu
['pudbI
JKuBoTHBIE
Pactenus

3anummuTe B Tabauily BeIOpaHHBIE HU(PLI 110/] COOTBETCTBYIOIIHMU OYKBaMH.

A

b

B

I

OTtBeT:

3 VYeranosure

1 p.

1) otpsan Bopobrunoobpasubie

Mmocaea10BaTCIIbHOCTEL

2) pox BopoHsl

3) Bun Cepas BopoHa
4) xnacc [Ttuisl
5) tun XopjoBbie

OTBBT:“““

CHCTCMATHUYCCKHX TaKCOHOB, Ha4vHHaA
¢ HauOobllIero. 3arnuiluTe B TE.GJ'[HLI)‘ COOTBCTCTBYHIIYH ITOCICHOBATECIIBHOCTD


https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-6

W3yuure rpapuk 3aBHCHMOCTH CKOPOCTH OJHOII M3 (hepMEHTATHBHBIX peaKLHi
B XOJIOJHOKPOBHOM OpraHu3Me OT TeMIepaTypbl (110 OCH X OTJIO¥kKeHa
Temrneparypa opranuzma (°C), a 10 ocH y — OTHOCHTEJIbHAS CKOPOCTh XHMUYECKOH

peakuuu (yci. en.)).
¥

30 7N
N\

25 \
20 /
15

10
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0 31 33 35 37 39 41 43 45 |

Kakue /aBa M3 nNpHUBEIEHHBIX HH)XKE OINMCAHMH XapaKTepU3yloT [JaHHYIO
3aBUCHUMOCTb B YKa3aHHOM JlHana3oHe Temieparyp?

CkopocTb (hepMEHTaTHBHOH peaklUU B XOJIOIHOKPOBHOM OpraHHU3Me

1) ¢ mnoBbllleHHEM TeMIepaTypbl pe3KO CHHKAeTCsl, JOCTHras CBOEro
MHHHUMAaJILHOI'O 3Ha4YeHHs], [10CIIe Yero Bo3pacraeT

2) c NOBbILIEHHEM TeMIlepaTypbl HEIPEPbIBHO MEIJICHHO PacTET

3) uMeeT MUHHMAalbHOE 3HaYeHHe B HHTepBane 31-33 °C

4) ¢ NOBbILIEHHEM TeMIlEpaTyphl PacTéT, JIOCTHUTasi CBOEr0 MaKCHMAlIbHOTO
3HAYEHHS, T10CIIE YEro CHHKAETCS

5) nocturaer MakcMMyMa IpH Temmeparype B npejenax 37-39 °C

OreeT:

Pacnonoxure B NpaBUILHOM IOPs/IKE MYHKTbl MHCTPYKLHH [0 MpOpalllHBaHHIO
CeMsiH OrypuoB. 3anuuiure Hudpbl, KOTOPbIMU 0003HAUEHBI IIYHKThI HHCTPYKLIHH,
B [1paBHJIbHOH MOCJIEI0BATE/IbHOCTH B TaOIHILY.

1) Ha Bnaxknyto dhunbTpoBalibHYI0 Oymary nonoxute 10 cemsiH oryprios.

2) 3akpoiite TapeiKy MOTHITHICHOBOMH IJIEHKOIH.

3) Cwmounte ¢puibTpoBalbHY0 OyMary Bojoi U ciieuTe, YTOObl BO BpeMsl OIIbITa
OHa ObLIa MOCTOSHHO BIIAXHOH.

4) Yepes HecKOJIBKO JIHEH o0ciIeqyiTe ceMeHa, pe3ylbTaThl 3aHECUTE B JIHCBHHK
HaOJII0eHHIL.

5) Bosbpmure Tapenky M yJI0XKHTe Ha €€ JIHO CyXYIo (pUIbTpOBalIbHYIO Oymary.
6) IlocraBbTe 3aKpBITYIO TapeiKy B TEMIOE MECTO.

OTgeT:




Kakoii ¢usnonornueckuil nokasareiab H3MepsAlOT ¢ IOMoIIbl0 Ipubopa,

n300pakE€HHOro Ha pucyHke?

7‘0"/]

1) BJIQXKHOCTb KOXKH

2) YpPOBEHb IVIOKO3bl B KDOBH

3) HachblllleHHE KPOBH KHCJIOPO/IOM
4) IJIOTHOCTH HOITEBOH IJIACTHHBI

OTtBerT: D

M3BecTHO, 4TO mbIpeil MOJI3Y4Hii — MHOrOJIETHEE COPHOE pacTeHHEe C XOpOLIO

PAa3BHTBIM KOPHEBHIIIEM.

Wcnonb3yss 3TH cBelleHHs, BblOepHTe H3 NPUBEJEHHOIO HIKE CIIMCKa TpH
YTBEpAJACHHs, OTHOCALIUXCS K ONMMCAHHIO AAHHBIX IPU3HAKOB 3TOr0 PacTEHMA.
3anuiure B TabIUILy LH(PbI, COOTBETCTBYIOIIHE BHIOPaHHBIM OTBETAM.

1) OTo JUKOpACTyllee pacTeHHEe o0uTaeT Ha 3EMIIAX, UCITIOJIB3YEMbBIX B Ka4eCTBE

CeNbCKOX035HCTBEHHBIX YIO/IHI.

2) ITutaTenbHble BelleCTBa Yy IbIped OTKIaAbIBAKOTCA B XOpOLIO pa3BHTLIE

IMoA3€MHBIC rnoGeru.

3) @parmeHTbl KOPHEBHIIA NbIpesi HE OTMHPAIOT B MOYBE B TEUCHHE JBYX-TPEX

JIET.

4) PacteHHe CIy)KMT KOPMOM JUIsl IOMAIIHEr0 CKOTA.

5) Pacrenue oTHOCAT K ceMeiicTBY 3nakoBbie (MATIHKOBBIE).

6) CoK CBeKHX JIHCTHEB B HapOﬂHOﬁ MEJHIHHE HCIIOJIB3YHOT [ JICHCHHA

IIpOCTY IbIL, 6p0HXl’ITa H IMHEBMOHHH.

OrtBerT:

Mex /1y MO3ULHUAMH [1EPBOr0 M BTOPOro CTONOLIOB MPHBEAEHHONH HMXKE TabIULIbI

HMECTCHA onpenenéﬂﬂaﬂ CBA3b.

CrpyKTypa KIeTKH Ipouece
Arnmnapar ['onbxku Y1akoBKa U COPTHPOBKA MOJIEKYII
Cunresz ATO

Kakoii TepmMuH ciie/lyeT BOUcaTh Ha MecTo Mpomycka B 3Toi Tabnuie?

1) nu3ocoma

2) BaKyoJb

3) MUTOXOH/IpHS

4) KJIeTOYHBIIl LIeHTp

OrtBerT:
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Uro XapaKTepHO IS NOKpPBITOCEMEHHBIX pacTeHuii? BpiOepute TpH BepHBIX
OTBeTa M 3allHIINTE B TAOIUIY HH(PEL, 110/] KOTOPHIMH OHH YKa3aHbl.

1) npucnocaﬁnenuﬂ K pa3HbIM BHJaM OIILUICHHS
2) pa3sMHOMKEHHE ClIopaMH

3) JIBOHHOE OIUI0I0TBOPEHHE

4) HalH4He PH3OHI0B

5) HajH4He [[BETKOB H IJI0/I0B

6) BHEIIHEE OILI00TBOPEHHE

OTseT:

BceraBbre B Texcr «Pa3smHokeHHE OpraHM3MOB» MPONYIIEHHBIE 3JIEMEHTHI U3
Pe/UIOKEHHOI0 IepedHs, HCHOIb3ys Ui 3Toro LHQpoBble 0003HAYEHHS.
3anumure B TekcT UUdpbl BbHIOpaHHBIX OTBETOB, a 3aTeM [OJIYUUBLIYIOCS
MoceI0BaTeNbHOCTh HUGP (110 TEKCTY) BIUIINTE B IPHBEAEHHYIO HIKE TaOIuUILy.

PASMHOXEHHE OPTAHHU3MOB

B npupone cymectByer JBa  crnocoba  pa3sMHOMKEHHS: (A)
u (b). IlepBbiii cnocod cBsizaH ¢ (B), npoucxoasimum
B pe3yibTaTe CIMSHHMS MYKCKUX M IKEHCKUX (I'). Buonoruyeckum

3Ha4Y€HHEM BTOpOIo crnocoba sBiIsIeTCS COXpaHEHHE Becel HaCﬂe,ElCTBEHHOﬁ
HH(bOpMaLlHH MAaTEpHHCKOI'O OpraHHi3Ma y [IOTOMKOB.

CHHCOK 3JIEMEHTORB:
1) xioHupoBaHue

2) MHTO3

3) mnonoBoe

4) noYKOBaHHUE

5) ©Oecnonoe

6) OIUIOJIOTBOpPEHHUE
7) cnopa

8) ramera

A|b|B|T

OtBeT:
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YCcTaHOBUTE COOTBETCTBUE MeX Iy IIpH3HAaKaMH H KJlaccaMHd KHBOTHbBIX:
K KaXJIOMY 3JIEMEHTY IIEpBOIro CTOJI6]_[E. HO,E[GGPHTG COOTBGTCTBYI-OLLI,H[H IJIEMEHT M3
BTOpoOro CTDJ]GLIEI..

[TPU3HAKH KJIACCBI
A) VY gactu npejcraButelieil B pa3sBUTHH HMeeTCs 1) 1
CTa sl KYKOJIKH. 2) 2

b) Tloaasssitoliee GONMBIUIMHCTBO MpeiCTaBUTENEH —
XUIIHHUKH.

B) Teio KHUBOTHBIX COCTOUT U3 T'OJIOBBL, [PY/IH
1 Opromika.

I') 7KuBoTHble, Kak MMpaBuIo, MOTOMIAKT TOILKO
KHUJKYIO TTHITY.

J1) JKuBOTHBIE HMEIOT YeThIpe Haphbl XOAWIbLHBIX HOT.

E) Ha ronose *KMBOTHBIX paciiojiararoTcs IpocThIE
H CJIOYKHBIC I'JIa34a.

3anumure B TabaMIly BoIOpaHHbIE IH(PBI 1101 COOTBETCTBYIONIMMHI OYKBaMH.

A|B[B[T[O]E

OTBeT:

Bepus! 11 cnejytomuye cyxaeHus o rpubax?

A. Cpeau rpuboB BcTpeuaroTcss KaK OJIHOKJICTOYHBIC, TAK M MHOI'OKJIETOYHbBIE
OpraHH3MBl.

b. I'puGbl nUTat0TCA TOJILKO FOTOBBIMH OPraHHYECKUMH BEIECTBAMH.

1) BepHO TOJIBKO A

2) BepHo TONBKO b

3) BepHbI 00a cyxeHus
4) 0ba cy}k/IeHHs HEBEPHBI

OTBerT: ’_‘



Iox kakuM HOMepoM H300paXkEH roJIOBHOI MO3r YesioBeka?

1) 3)

2) 4)

OrtBerT: D

DPHUTPOLMUTEl MOIYT I[€PEHOCHTh KHCJIOpPOJ M YIVIEKHCIBIH ra3, TaKk Kak B HX
LUTOILIa3Me COEPKUTCS

1) HHCYJIUH
2) TeMOTJI0OUH
3) xonectepuH

4) ¢ubpun

OrtBerT: D

16 | Boibepure Tpu BepHO 00603HaueHHble MOANMCH K PHCYHKY, Ha KOTOPOM
n300pakeHO CTpOeHHE CKelleTa PyKH 4elloBeka. 3anumute B Tabuuuy uudpsl, noj
KOTOPBIMH OHH YKa3aHBL.

1) JiyueBas KOCThb

2) JIOKTeBasi KOCTh

3) wmanobepiioBas KOCTh
4) KOCTb Npearieybs
5) wiounna

6) Jsonarka

OrtBerT:
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H3yuume @pacmenm 3IKocucmemst Jeca, HPeOCHMAGNEHHbIII HaA cxXeme,
u evinoanume 3ao0anun 19-21.

BribepuTe Tpu BepHBIX OTBETA U 3alHIIUTE B TAOIHILLY LHQPEL, 110 KOTOPEIMU OHH
yKa3aHbl.
Urto XapaKkTepHO /11 r'yMOPaIbHOM peryiasiumu?

1) curnan nepena€rcs yepes KHJIKHE cpe/ibl OpraHusMa

2) BKIIOYAETCs MEUIEHHO H JIEHCTBYET J0JII0

3) CHUrHAJIOM SBJISIETCS HEPBHBIA HMITYJIEC

4) CHUTHAIIOM SBJISIETCS XUMHYECKOE BEIIECCTBO

5) curHai pacnpocTpaHseTcs o pedaeKTopHBIM Jyram

6) perynsius BKJIodaeTcs ObICTPO U IefiCTBYeT KOPOTKOe BpeMst

OrtgerT:

YcTaHOBUTE COOTBETCTBHE MEXNY XapaKTepHCTHKAMH W OTAe/laMH KHINIEYHHKA:
K KaXKJOMY 2JIEMEHTY IIEPBOIO CTOJI6].IE!. HO,EI6EPHTE COOTBETCTBYI:OLU,HEI JIEMEHT H3
BTOpoOro CTOJ]GI.[EI.

XAPAKTEPUCTHUKH OTAEJIbI KNITEYHUKA
A) 3aBeplICHHE NepeBapHBaHHS OelIKOB, 1) ToICTBIH
YIIIEBOJOB H JIMITHI0B 2) TOHKHIi
b) BcachiBaHHE OPraHUYECKUX BellleCTB B KPOBb
u My

B) cozepiaHie BOPCHHOK
F) paclieieHHe KIeTYaTKH
ﬂ) cbopMMpOBaﬂue KaJIOBBIX Macc

3anumure B Tab1MIly BbIOpaHHbIE HU(PLI [10]1 COOTBETCTBYIOIIUMH OyKBaMH.

A[B|B[T[I

OTBeT:

[WLTITE

BUPUCTEND

Mbiws @ it
/ Hacexouue, nayku

Hoxnesoiu
Yyepeb

or =

PacTtutenuHbil onag

Ky’c';’a'pnuxu, Tpa;sbl
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Bbl6epHTe H3 ﬂpl‘IBe}IéHHOl"D HHKE CIIHCKa TPH XapaKTEPHCTHKH, KOTOPLIE MOXKHO
HCIIOJIB30BaTh A4 IKOJOTHYECKOI0 ONMHCAHHS CBHPHCTE/IA.
CIHCOK XapaKTepHCTHK:

1) npoayueHt

2) JIMCTOBOM BpeIUTEND

3) NHIIEBON KOHKYPEHT CHHHUIIBI

4) KOHCYMEHT IIEPBOI'O H BTOPOI'O IOPAIKOB

5) KOHCYMEHT TPEThEro Mnopsjika

6) crocoOCTBYET pacnpOCTPaHEHUIO I0/I0B H CEMSIH

3anuumnTe B TaOIUIy HOMepa BEIOPaHHBIX XapaKTEePHCTHK.

Orger:

CocrapbTe IMHIIEBYHO LCIIbL H3 '-IETpréX OpraHHu3MOB, B KOTOPYH BXOJHT MbIIIb.
B orBere 3anuinuTe COOTBETCTBYIOIIYH IIOCIEA0BATEIILHOCTD 6y1{B, KOTOPBIMH
0003Ha4YEHBI OpraHH3MBEI Ha CXEME. L[erlb Ha4YHHUTE C IIpOAYIIEHTa.

L. -
- - _'

OrtBerT:

HPOB.HHHHBHPYHTB OMOTHYECKHE OTHOIIEHHS MEKIY OopranuiMaMH 5KOCHCTEMEI
OIIYILIKH Jieca. Kak H3MeHHMTCs 4YHCJIEHHOCTH JIATYHICK M JIMCHIL, €CJIH B TCHCHHEC
HECKOJIBKHX JICT HaGJIIO,EIaJ]DCb YBCJIHUYCHHEC HHCJICHHOCTH MBlIei?

L[J]S[ KEDKﬂOﬁ BEIHYHUHEI OIIPENCIIHUTE COOTBETCTB}’IO].[J,Hﬁ XapaKTep U3MEHEHHUA!

1) yBenuuurcs
2) yMeHBIIUTCS
3) He U3MEHHUTCS

anumure B Tabauiy BbiOpanHble HUQpPBl ANA Kakaod BenuduHbl. [{udpsr
B OTBETE MOI'YT HOBTOPSATLCH.

YucneHHOCTD JIATYHIEK YucneHHOCTD JIMCHII

Paccmorpure pucyHok ¢ usobpaxkeHuem moiunocka. K kakomy kiaccy OTHOCST
sroro Mosuntocka? C kakoi 1Ie/bl0 MOJUIIOCKOB 3TOro Kjacca IOJICENSIIOT
B aKBapHYMbI € pbl0aMu U pacTeHUsIMU?
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Vu@Hble u3y4anu BIusHHe OakTepui, NOpaXKalOUIMX KISTKH MedeHH, Ha pa3BUTHE
rernatuta y Mbleid. OqHo# rpynme Mbllleil JaBaaud ¢ €10 KHUBYK KYIbTYpY
OaxTepHii, a Ipyroii — KOHTPOJILHOMH — JaBallk e/ly ¢ ODaKTepHAMH, I1pe/IBapUTEILHO
yOuUTBHIMH KHNsiueHHeM. BbISICHMIOCh, YTO KOJIMYECTBO H3MEHEHHBIX KIETOK
B IIEYEHH CTAHOBHUTCS OYEHbL OOJBILIUM IPH 3apa)KCHHH JKHUBBIMH OaKkTepHsMH,
HO He MEeHSIeTCsl Y MblLIeH, MoTy4aBIHX YOUTYIO KYJIbTYpY.

Kakoii BbIBOJ MOXKHO clenaTh H3 3Toro uccieaoBaHusa? OObsAcHHTE, ModYeMy
B KauyecTBe KOHTPOJISI MCIIOJIb30BAIMChL yOMThIe KHIIslueHHeM OakTepuu,
a He [pocTo Boja.

Ilpouumaiime mexcm u evtnoiHume 3a0anue 24.
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JIMCTOMA/JL

B ycrnoBusx ymMepeHHOro KjiuMMmaTa OCEHbIO MHOTMM pPAacTEHHSIM HE XBaTaeT
BO/Ibl. VHTEHCHBHOCTH MOITIONIEHHS BOJIbI M3 IIOYBBI KOPHAMH CYIIECTBEHHO
CHIKAeTCs, B TO BpeMs Kak HClapeHHe ¢ MMOBEPXHOCTH JIMCThEB MPAKTHUYECKH He
n3MeHnsiercs. CreioBaTeNbHO, [OTEpsl BOJbI PaCTEHHEM IIPEBBILLIAET IIOCTYIJIEHHE
BO/ibl B Hero. Eciu Obl lepeBbs M KyCTapHUKH He cOpachlBali JIMCTBY, OHH Obl
3achIXalu.

Hpyroii npuyuHOil  cOpacelBaHHSI  JIMCThEB  SBISieTCS  3alllUTa  OT
MeXaHUYecKuX IMOoBpexk/1eHHH. BeposTHOCTH MolloMOK BeTBeil B 3UMHHH IEpHO]
BO3pacTaeT M3-3a Macchl HAJIMIAIOILETO HAa BETBH CHera.

YcTaHOB/IEHO, YTO JIMCTOMNAJ OYMILAST PAcTEeHH OT BPEJHBIX BEIIECTB.
JIucThs OCEHBIO COJIEPKAT MHUHEPAJIBHBIX BElleCTB HAMHOIO OoJibllle, Y4eM BEeCHOIt
1 neroM. To ecTh NpH MOJATOTOBKE K JIMCTOINA Y HEHYXKHbIE pPacTEHHIO BelllecTBa
[epeMellaTcs B JUCThA, a HyKHbIE BelllecTBa [epeMelllaloTcs U3 HUX B JIpyrue
opranbl (crebnu u kopHH). OmnaBiias JMCTBAa, HAaXO/[ACh Ha 3eMmiie, MPHHOCHT
M0JIb3Y pacTeHHIO: 3alllMIllaeT KOPHU H CEMEHa OT IIPOMEp3aHHus, MHUTaeT I'PYyHT
OpraHM4ecKMMH U MUHEPAJIbHBIMH BELECTBAMH.

CpokH Ce30HHOro JMCTOlajla B pa3sHbIX IIUpoTax pasHele. Ha mmporte
cpe/Heii nosockl Poccuu mpoliece akTHBHOTO cOpachiBaHHs JUCTbeB pacTEeHHSIMH
HauMHAaeTCs BO BTOpPOH TOJOBHHE CEHTSOpS M 3aBeplliaeTcss B OCHOBHOM
K cepeiuHe OKTAOps. MHTepecHo, yTo y pacTeHHii, NpoM3pacTalolIuX BOINU3U
yIU4HBIX (hoHapei, TUCTOoNa/l HAYHHACTCS HECKOJIBKO TO3KE.

HCHDJ’I]}BYH colep:xaHHE TEKCTa ((.]]HCTOHH,H}) H 3HAHHA H3 HIKOJBHOI'0 Kypca
GHOHOFHH, OTBETHTC Ha CIICAYHOIIHE BOIIPOCHL.

1. Kak u3mensiercs GanaHc mocTynaollell B pacTeHHEe M UCHapsIOLIecs depes
JIUCThS BO/Ibl C HACTYILUIEHHEM OCEHH?

2. Kakyto noib3y HpHHOCAT onaBlIMe JMCThA pacteHuto? [IpuBeaure ojauH
IIpUMeED.

3. Ilouemy cMeHa JIMCTBEB Y TPONHYECKHX JIEPEBLEB IIPOHCXOIHUT IIOCTECIIEHHO
U Y HHX HeT Oe3HcTHoro nepuoja?



25

[Tonb3ysch Tabaumeit 1 «CpaBHUTENbHBIH COCTaB IUJIa3Mbl KPOBH, MEPBHYHOM
M BTOPHYHOH MOYM OpraHu3Ma 4ellOBeKa», a TakiKe HCIOJIb3ys 3HaHUs U3 Kypca
OHOIIOTHH, OTBETHTE Ha CIIEIYIOLHE BOIPOCHL.

Tabauya 1

CpaBHHTE/ILHBI COCTAB IUIA3MbI KPOBH, NEPBHYHOI H BTOPHYHOIT MOUH
opraHu3ma dejioBexa (B %)

CocraBHbie

Il1a3zma kpoBu

IlepBuunan moua

BropnuHas moua

BeIleCTBA
benku, xHpHl, 7-9 OtcyTcTBYIOT OtcyTcTBYIOT
TJIHKOreH
[mroko3a 0,1 0,1 OtcyrcTBYeT
Harpuii 0,3 0,3 0.4
(B cocTame coJieit)
Xiop 0,37 0,37 0,7
(B cocTage colleif)
Kanuit 0,02 0,02 0,15
(B cocTage colleif)
MouesuHa 0,03 0,03 2.0
MoueBas kuciiora 0,004 0,004 0,05

1) KontienTpanus Kakoro BellecTBa NpakTUUeckH ocTaércsi HEM3MEHHON 1o Mepe
npeBpanieHus Mm1a3Mbl KPOBH BO BTOPHUHYHO MOuy?
2) Kakoe BeliecTBO M I0YE€MYy OTCYTCTBYeT B COCTaBe BTOPHYHOH MOYH
M0 CPaBHEHHIO C MIEPBHYHOMR?

Kpurtepun onenuBanns

3aganue | MakcuMaJabHbI 3aganue | MakcuMaIbLHBIH
o0asn 0an
1 1 14 1
2 1 15 1
3 2 16 2
4 2 17 2
5 2 18 2
6 1 19 2
7 2 20 1
8 1 21 2
9 2 22 2
10 2 23 2
11 2 24 3
12 1 25 3
Cymma GamioB «2» «3» «» «5»
OTMeTKa 0-12 13-25 26-37 38-42




MpuMmep paboTbl A1 NPOXOXKAEHUS NMPOMEXYTOYHOM aTrectauuMu (MTOroBblii KOHTPOJib) 3a
Kypc 6uonornm 10 knacca (yrny6neHHbi ypoBeHb)

1. PaccmoTpuTe cxemy. 3anuuiute B OTBETe I'IpOI'IYLLI,EHHbIVI TEPMUH, 0603HaYeHHbIN Ha CxeMe 3HaKOM

Bonpoca.
My Tarenu
DuzHgecKHe Buonoruyeckue
Paznwie BUOE HITVUIEHHA HXHUMHYecKHe 0
TeMIeparypa )
XHMHYeCKHE ECIIeCTER

2. PaccMoTpuTe Tabnuuy «YpOBHM OpraHM3auuu XWBOW NMPUPOAbI» M 3aMoSIHUTE MyCTYH SiUYeiKy, BAUCaB
COOTBETCTBYIOLWMA TEPMUH.

YpoBeHb Mpumep

Pennukauna AHK

MonynsiuMoHHO-BNAOBOM | O3epHasn NArywKa MeyeT UKpy

3. OnpepenuTte 4nMCno XpOMOCOM B KOHLE Tenodasbl MUTO3a B KAEeTKax 3HAOoCnepMa CEMEHW nyKa, ecnu
KNETKM KOpELWKOB nyka cogepxaT 16 XpoMocoM. B oTBeT 3anuwuTte TOSIbKO COOTBETCTBYKOLLEE YMCNO
XPOMOCOM.

4. Bce nepeyvyncneHHble HWXXe MNpU3HaKu, KpoMe ABYX, UCMONb3YKTCH ANS OnuMcaHua M306paxkEHHOM Ha
pucyHKke knetku. OnpegenuTte ABa Npu3Haka, <«BblNagatowmx» u3 obuwero cnmcka, M 3anuwmTe B
Tabnuuy undpbl, NO4 KOTOPbIMW OHWU YKa3aHbl.

1) Hannumne xnoponnacros

2) Hanuume ravMkKokanmkca

3) cnocobHOCTb K POTOCUHTE3Y

4) cnocobHOCTb K haroynTosy

5) cnocobHOCTb K BuocuHTesy 6enka

5. YcTaHOBMTE COOTBETCTBME MEXAY XapaKTEPUCTUKOW U BMAOM 06MeHa BeLLecTs.

XAPAKTEPUCTUKA B/ OBMEHA
A) NpOTEKaEeT C BblAENEHNEM SHEPTUMN 1) sHepreTnyeckum
B) npoucxoamT B uMTONNasMe KAeToK U MUTOXOHAPUAX 2) nnactuyeckui

B) nponcxoant Ha pnbocomax u rnagkon 3MC

) NnpoTekaeT € NMoraoWweHneM 3Heprum

[) B pe3synbTaTe obpasytotca AT®, Boaa, Yri1ekKncnbii ra3 u 1. a.
E) B pe3synbTtaTe 06pasytoTcsa 6enku, Xupbl U yrnesoapl

6. [lpun ckpewwusaHnm AaBb x Aabb kakoli npoueHT B notomcTeBe byaeT UMETb reHOTMN peueccuBHas
anromosuroTa?

7. Bce npuBeaéHHble HUXE TEpMMHbI, KPOMe ABYX, WCMOMb3YHTCA ANS OonucaHusa m3o6paxEéHHOro Ha
pUCYHKe npouecca ABOMHOrO OMJIOAOTBOPEHMS Y LUBETKOBbIX pacteHui. Onpepenute aBa TEPMUHA,
«BblNajatolme» n3 obLliero cnmucka, n 3anuwmnte B Tabnunuy umMdpbl, NOA KOTOPbIMW OHW yKa3aHbl.

1) MbinbueBas Tpybka AOCTMIaeT 3apoAblLeBOro MeLKa.

2) B on/i040TBOPEHMN YHACTBYIOT BeretaTMBHas KieTka u CnepMuii.

3) M3 MaTepmHCKUX KNeTok cnop o6pa3syroTcs MUKPO M MaKpOCnopbl.

4) lameTbl — cnepMun N gnuekneTkm — obpasyloTcs B pe3ysbTaTe Meno3a MUKPOCNOop.

5) SiuekneTka onnNoAOTBOPSETCA OAHMM CrepMMeM, a APYron CrnepMuii OnnoaoTBOpPSET
LeHTpanbHYI0 KIETKY.

8. YcTaHOBMTE COOTBETCTBUE MeXAY XapaKTepUCTUKOM M3MEHUYMBOCTM U e€ npuMepaMu: K Kaxzaomn
nosmumun, AaHHOM B MNepBOM cTos16LEe, noabepuTe COOTBETCTBYIOLLYH MO3ULMIO K PUCYHKY M3 BTOPOro
cton6bua.

MPU3HAKN OPTAHN3MA OPrAHN3M



A) N3MEHYMBOCTb HOCUT FPYMMNOBON XapaKTep 1))
B) NpMBOAUT K CO34aHUIO HOBbLIX FEHOTUMOB

B) HacnenyeTcsa

M) NnposiBNseTcs B HOBbIX KOMBUHaUMSAX NPU3HaKOB

[) n3MeHeHns HOCAT TONbKO (PEHOTUMNYECKNIA XapaKTep

E) nameHeHus onpeaensitoTcs HOPMOI peakunm

9. CXOACTBO KJIETOK MPMOOB M XXMBOTHbLIX COCTOUT B TOM, YTO OHM UMEIOT
1) 0605104Ky U3 XMTMHONOAO6HOMO BelecTBa
2) rMKOreH B KayecTBe 3anacHoro yriesoa
3) aaepHyto 060n104Ky
4) BaKyonu C KNeTOYHbIM COKOM
5) MUTOXOHAPUM M SIN30COMBI
6) nenkonnacTbl C 3aNacoM Kpaxmana
10. YcTaHOBMTE COOTBETCTBUE MEXAY BUAOM XMBOTHOIO M 0COBEHHOCTLIO CTPOEHUS €ro cepaua.

B/ XXMBOTHOTIO CTPOEHUVE CEPALIA
A) npbiTKas awepuua 1) TpéxkamepHoe 6e3 neperopoakn B xenynoyke
B) 06bIKHOBEHHbI TPUTOH 2) TpEXKaMepHOEe C HEMOJIHOW Neperopoakon B Xenyaouke
B) o3épHas narywka 3) veTbipéxkamepHoe

M CMHU KUT
[) cepas kpbica
E) cokon cancaH

11. YcTaHoBMTE nNOCNefOoBaTENIbHOCTb PACMONOXEHNS CUCTEMATUYECKMX TaKCOHOB pacTeHusl, HauuHasa C
CaMoro KpyrnHoro TakcoHa. 3anuwmTe B Tabnumuy COOTBETCTBYIOLLYO MOCNeA0BaTebHOCTb Undp.
1) MaTtnuk nyroeom
2) Matnuk
3) MNokpbITOCEMEHHbIE
4) OaHopoNbHbIE
5) PacteHus
6) 3nakoBble
12. YcTaHOBUTE COOTBETCTBME MEXAY HACEKOMbIM M TUMOM €ero pasBUTMA: K KaxAoM Mo3numMu, AaHHOW B
nepeoM ctonbue, nogbepnte COOTBETCTBYIOLLYO MNO3MLMIO U3 BTOPOro cronbua.

HACEKOMOE TWUN PA3BUTUA
A) MenoHOCHas n4yena 1) ¢ HENONHbIM NpEeBpaLLEHNEM
B) manckumi xyk 2) C NOIHbIM NpeBpaLleHnemM

B) asmnaTckas capaHua
N kanycTHasa 6ensHka
[1) 3eneHbI Ky3HEeUnK

13. YcTaHOBUTE COOTBETCTBME MEeXAY MPOLLeCCOM, MPOUCXOASALMM MNpU CnepMmaToreHese, U 30HOM, B KOTO-
PO MPOUCXOANT AAHHbIA Npouecc.

MPOLECC CTAONA CMEPMATOIEHE3A
A) MUTOTUYECKOE AeNleHME NEPBUYHBIX MOJIOBLIX KTETOK 1) 30Ha pocTa
B) o6pasoBaHMe AMNNOUAHBIX CNEPMATOrOHNEB 2) 30Ha pasMHOXeHUs
B) o6pasoBaHue cnepMaToLmMTOB 1-ro nopsiaka 3) 30Ha co3peBaHus

N mMenoTuyeckoe geneHmne KNeTok
[) obpasoBaHuMe ransongHbix criepMaTug,

14. Bce npuBeAéHHbIE HMXE NPU3HAKW, KpOMe AByX, — ranjaoujHble cTaguu pas3BuUTUSA NanopoTHMKA.
OnpepenuTte aBa nNpu3Haka, «BblMagawowmx» M3 obwero cnucka, M 3anuwute B OTBET UMdpbl, Noa
KOTOPbIMU OHU yKa3aHbl.

1) cnepmuii
2) NucTbs
3) cnopa
4) 3urota
5) 3apocTok
15. YcTaHoBUTE COOTBETCTBUE MEXAY NMPU3HAKaMn U BUAAMUN HYKIEMHOBbLIX KUCNOT.

BMAbI
MPU3HAKN HYKNENHOBbLIX KNCNOT HYKNENHOBbIX
KNCNoT



A) XpaHWUT HacneaCTBEHHYIO MHGOpMaLuo 1) AHK

B) konupyeT HacneaACTBEHHYIO MHMOPMaUNIO U NepenaéTt eé K MecTy 2) n-PHK
CuHTe3a benka 3) T-PHK

B) sBnsieTcs maTpuuen onsa cuHTe3sa b6enka

) cocTouT U3 ABYX Lenen

[) nepeHOCUT aMMHOKMCNOTbI K MecTy cuHTe3a 6enka

E) cneundmyHa no OTHOLLEHMIO K aMUHOKUCNOTE

16. YcTaHOBUTE COOTBETCTBME mMexay XapaKTepMCTMKOVI XNMU4eckKoro eeulectea 1M sewleCtsom B opraHmnsme

yesioBeka.
OYHKLNWN BELWECTB XUMNYECKWE BELLECTBA
A) cneunduuHble KaTaansaTopbl XMMUYECKUX peakumin 1) pepmMeHThI
B) npencTaBneHbl TONIbKO 6enkamm 2) rOPMOHbI
B) 6b1Bal0T 6€1KOBON M NMNNAHON NPUPOAbI 3) BUTaMUHbI

') Heob6xoAuMbI ANt HOpManbHOro obMeHa BeLLecTB
[) BbIAENSAI0TCA HENOCPEACTBEHHO B KPOBb
E) B OCHOBHOM MOCTYMaKT BMECTE C NULLEN

17. Bce nepeyucnieHHble HUXEe TMpU3HAKU, KPOMe [ABYX, MOXHO MCMNOMb30BaTb ANA OMUCaHUS
M306paXK€HHOro Ha pUCYHKe opraHoumpaa kneTku. OnpeaenuTe ABa MNpu3HaKa, <«BbiNagatoLMx» U3
obLuero cnucka, v 3anuwuTe B Tabnmuy undpbl, Nog KOTOPbIMU OHWU YKasaHbI.

1) oaHOMeM6paHHbIN opraHoug

2) COCTOUT U3 KPUCT U XpOMaTMHa
3) copepxunT konbueyto AHK

4) cnHTesmpyeT cobCTBEHHbIN Henok
5) cnocobeH k aenexHuto

18. Bce nepeuncneHHble HWXe MOHATUS, KpoMe ABYX, MCMOAb3YIT A5 ONUCaHMS nnactmdeckoro obmeHa
BelwecTe B kjeTke. Onpepenute ABa MNOHATUSA, «BblMagawwume» u3 obwero cnucka, n 3anuuute B
Tabnmuy undpbl, NO4 KOTOPbIMU OHWU YKa3aHbl
1) rnukonus
2) TpaHckpunums
3) TpaHcnsaums
4) penaukaums
5) anccnmmnauns
19. YcraHoBUTE NOCNeA0BaTENIbHOCTb CTaAMN, MPOUCXOASALWNX NPU MENOTUYECKOM AeneHnn Ao obpa3osaHus
AMLEeKNeTKM Yenoseka. 3anuwuunTte B Tabnmuy COOTBETCTBYHIOLLYIO MOCNeA0BaTe/IbHOCTb LUndp.
1) pacnonoxeHwne nap roMosIOrMYHbLIX XPOMOCOM B MJIOCKOCTM 3KBaTOpa KNETKU
2) obpasoBaHue ABYyX K/1€TOK C raniongHbiM HabopoM XpOMOCOM
3) obpazoBaHue YeTbipéX raniongHbix saep
4) pacxoxxaeHue roMosIorMYHbIX XpOMOCOM
5) KOHBlOrauMsa C BO3MOXHbIM KPOCCMHIOBEPOM FOMOJIOTMYHbBIX XPOMOCOM
6) pacxoxaeHme CeCTPMHCKUX XpOoMaTua K nositocaM KeTKu
20. OnpepenuTe NpaBWbHYIO NOCAeA0BaTENbHOCTb 06pa3oBaHUS 3UrOTbl Y MOKPbITOCEMEHHbIX PaCTEHWUN.
1) obpasoBaHue rannoMgHoOM MakpoCnopbl
2) meinos
3) obpa3oBaHmne BOCbMUSAEPHOIO 3apOAbILLIEBOro MeLlKa
4) popMmnpoBaHne ANLEKIETKN
5) onnogoTBOpeHMe
6) MuTO3
7) 3uroTa
21. YcTaHOBWUTE NOCNEeA0BaTENbHOCTb CTAaAMN B XM3HEHHOM UMKIEe 3eNEHOro Mxa, HauyMHas C npopacTaHus
cnopbl. 3anuwmTte B Tabnuuy COOTBETCTBYIOLLYIO NOC/eA0BaTebHOCTL LUgp.
1) pa3sutne nucrtoctebenbHOro pacrteHms
2) co3peBaHue Cnop B CNopaHrmm
3) npopacTtaHue cnopbl U o6pa3oBaHMe NPOTOHEMbI
4) obpasoBaHue rameT n OnJo40TBOPEHME
5) ¢popmumpoBaHme monogoro cnopodurta ns 3uroThbl
22. AHann3 pe3ynbTaTOB HapyleHWs CuerjieHHOro HacienoBaHusi TeHOB MO3BOJISeT onpenenunTb
nocnenoBaTe/ibHOCTb  PACrOfIOKEHUS TFEeHOB B XPOMOCOME W COCTaBUTb rEeHeTU4Yeckume KapTbl.
Pe3ynbTaTbl MHOMOYMCAEHHbLIX CKpewMBaHUA MyX Apo3odun nokasanu, 4YTo 4acToTa HapyleHus
cuenneHusa  Mexay reHamm A mn B coctangetr 17%, Mexay reHamm Aun C—  24%, wMexay
reHamm Cu B — 7%. [llepepucynte npeasioXeHHyl cxemy dparMeHTa XpOMOCOMbl Ha JICT OTBETQ,
OTMEeTbTE Ha Hel B3aMMHOE pacrnosioXeHune reHoB A, B, C n yKaXxuTte pacctosHue mexay Humm. Kakas
BENMYMHA NPUHATA 3a eANHMLY pacCTosHUA Mexay reHamm? Kak oHa Ha3biBaeTcs?
—
23. Kakol npouecc nokasaH Ha pucyHke? KakoBa (yHKUMS CTPYKTYypbl, 0603HauyeHHOM uudpon 3? Yrto
o603HaueHo undpamm 1, 2 n 4?



24,

Haigute owmnbKN B NpUBEAEHHOM TEKCTE. YKaXuTe HoMepa NpeasioXeHuit, B KOTOPbIX OHU AOMYLUEHbI,
ncnpasbTe MX.

(1) NMpoucxoxaeHne Xn3HM Ha 3eMne No-pa3HOMY OOBSCHAKT HECKOJSIbKO pasnuyHbiX runotes. (2) M'mnoTtesa
camMo3apoXXAeHMa yKa3blBaeT Ha BO3MOXHOCTb MOSB/EHUS XWUBbIX CYLLECTB TONIbKO OT XMBbIX poauTtenen. (3) Eé
npueBepxeHuammn 6binn P. Tyk, JI. MNactep 1 psa aopyrnx ydélbix. (4) KpeauuoHuMsM - elwé oaHa rumnoTtesa,
yTBepXaawuias, 4YTO XW3Hb cyuwlectsoBana BeyHo. (5) A.U. OnapuvH wn aHrauickuin 6uonor [Ix. XongenH
NpeanosioXUaun, YTo OpraHn4yeckme BellecTBa M OpraHn3Mbl BO3HUKIN abMOreHHbIM NyTéM M3 HeopraHW4eckoro Be-
LecTBa B pe3ysbTaTe AnutenbHon asonoumn. (6) XXusHb Bo3HUKIa Ha 3emne npuMmepHo 3,5 Mnpa net Hasag.

25.

26.

27.

28.

29.

Munnep v tOpu B CBOEM 3KCMEpPMMEHTE A0Ka3anM BO3MOXHOCTb abMOreHHOro CUMHTE3a OpraHU4yeckux
BelLlecTB (CMHTE3 BellecTB 6e3 yyacTus XUBbIX CYLLeCcTB). B yeM 3akntoyanacb CyTb MX 3KCMEPUMEHTa U
4YTO OHM XOTENN MNOATBEPAUTbL?

B npouecce rnmkonunsa obpasoBanocb 84 MONEeKynbl NMMPOBMHOMPAAHOM KWCNOTbl. Kakoe KONM4ecTBo
MOJIEKY/ T/II0KO3bl NOABEPrioCh pacllensieHnto U CKobKo Monekyn AT®O obpasyetcs npu €€ MosHOM
okucneHnn? O6bACHUTE NoslydYeHHble pe3ynbTaThl.

M3BecTHO, 4TO BCe Bmuabl PHK cuHTesupytoTca Ha AHK-MaTtpuue. ®parmMeHT Monekynbl AHK, Ha KOTopoMm
CUHTE3NPYETCA Yy4yacTOK UuUeHTpanbHOM netnm TPHK, wuMeeT cnepyowytlo nocrienoBaTesbHOCTb
Hykneotnaos: 3 -AUFLUMUTAATTUAT-5". YcTaHOBUTE HYKIEOTMAHYIO MOC/NEeA0BaTeNbHOCTb Y4YacTka
TPHK, KOTOpbIN CUHTE3MPYeTCA Ha AaHHOM dparMeHTe, TPETUI TPUMNNET KOTOPOro COOTBETCTBYET
aHTukoaoHy TPHK. Kakne amMmHokuncnotbl 6yaet nepeHocuTb 3Ta TPHK B npouecce 6mocnHTesa 6enka?
JNanTte obbsaAcCHeHMe, NCnoab3ys CBOM 3HAHMUS O CBOMCTBaX reHeTUYeCcKoro koaa. [ns peleHus 3agaHus
ncnonb3ymTe Tabnnuy reHeTM4eckoro Koaa.
lNenernuecknii koa (HPHK)

Ieproe B Tperwe
TOpoe OCHOBAHHE
OCHOEAHHE OCHOBAHHE
Y Il A r
hen Cep Tup uc Y
v hen Cep Tup uc 11
Heii Cep — — A
Heii Cep — Tpu I
Heii MMpo Iuc Apr Y
11 Heii Ipo Iuc Apr 11
Heii [Mpo 'mn Apr A
Heii [po [nn Apr I
Hne Tpe AcH Cep Y
A Hne Tpe AcH Cep 11
Hne Tpe Jlnz Apr A
Met Tpe Jluz Apr I
Ban Ana Acn Imn ¥
E Ban Ana Acn ['mn 11
Ban Ana Iy Inn A
Ban Ana ny [mn I

Y KpynHOro poraTtoro ckoTa B coMaTuyeckmx kneTkax 60 xpomocoM. Onpegennte 4nMcio XpoOMOCOM W
mMonekyn AHK B kneTkax SsiMMHMKOB NpW OBOreHese B MHTepdase nepes HayasoM AefneHus u nocne age-
neHus menosa I. O6bACHUTE NoNyUYeHHble pe3ynbTaTbl HA KaXXA0M 3Tane.

Mpn ckpewmBaHMn ToMata C NyprnypHbIM ctebnemM n pacced4éHHbIMU JINCTbSMU C pacTeHMeM C 3eN€HbIM
ctebnemM M UenbHbIMKM NIMCTbSIMM BCE MOTOMCTBO MOJIYYMNIOCb C NMypnypHbIM cTebneMm m pacceyéHHbIMU
nnctbamu. MNMpu aHanM3nMpyoLWEM CKpeLMBaHNUM pacTeHMS, MOJIYYEeHHOro B NMEPBOM CKpeLlunBaHuun, 6bii10o
Mosly4yeHo NoToMcTBO: 210 pacTeHui ¢ NnypnypHbIM cTebnieM n pacce4YéHHbIMU TNCTbsIMKU, 70 pacTeHuin ¢
nypnypHbiM ctebnem u uenbHbIMM NUCTbSMWU, 71 pacTeHme C 3enéHbiM cTebnemM U pacce4yéHHbIMU
ncTbssMm n 209 pacteHuii c 3enéHbiM ctebneM u uenbHbIMU ANCTbAMU. COCTaBbTE CXEMY pELIEHUS
3ajauun, onpeaenute reHotunbl M deHoTunbl notoMcTBa. O6bACHMTE nosiBieHMe (EeHOTUNNYECKUX

rpynn B Fs.



KpuTepuun oueHuBaHus pabotbl

N? 3apaHus Konunuecrtso 6ansnos Konunyectso CyMmma 6annos
3a NpaBWUJIbHO 3anaHumn
BbINOJSIHEHHOE
3ajaHue
1,2,3,6 1 4 4
4,5,7-22 2 18 36
23-29 3 7 21
61
MNepeBoa 6an10B B OTMETKY
CymMa 6annos lMpoueHT OTmeTKa
49-61 81-100 5
37-48 61-80 4
25-36 41-60 3
13-24 21-40 2
0-12 1-20 1




