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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yueOnomy npenmety «buonorus» (aanee - 610JIOTHs) HA YPOBHE CPETHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanun»y, ®I'OC COO, Konnenmuu mnpenomaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueil mporpaMmbl
BOCTIUTAHMS.

Cornacuno nonoxenusim @I'OC COO mpodunbHble ydyeOHbIE TPEAMETHI, U3ydaeMble Ha
yriayOnEHHOM YpOBHE, SIBIISIOTCS criocoboMm muddepeHnumanuu o0ydeHusl Ha YpOBHE CPEIHEro
oOuiero o0pa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOILIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KaX/IbIi M3 3TUX y4eOHBIX IPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HAa MPUOPUTETHOE PEIICHHUE
00pa3oBaTeNbHBIX, BOCIUTATENIFHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuei
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOMW O0O0JacTH Hay4YHOrO 3HAHUS,
CBS3aHHOTO C OWOJNOTHEN, MEAMIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIOPTOM WU BOCHHBIM
JIEJIOM.

[Iporpamma no yueObHomy npeamety «buonorus» na€t mpencTaBieHHe O LU U 3a1adax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yrinyOJaEéHHOM ypOBHE, OMpeessieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJEp)KaHHEe, €ro CTPYKTYpUPOBAaHHME IO pa3jienaM U Temaw,
pacripenienieHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEAMETHBIX CBs3€H, JIOTHKH Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pearn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3y4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O00IIero o0pa3oBaHus,
Omaromaps 4yeMy IIpOCMAaTpUBAaeTCs  HAIlPaBICHHOCTb Ha  IOCIEAYIOIEe  pPa3BUTUE
OMOJIOTUYECKUX 3HAHWH, OpPHUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, FKOJOTHUYECKOTO0 MBILIUIEHUs, NPEACTaBICHUNA O 340pOBOM 0Opa3e KM3HM, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OHMOJIOTHM TaKXe TOKa3aHbl BO3MOXKHOCTH Y4eOHOro mpeamera «buOJOTHS» B peann3anuu
tpeboBanuii ®I'OC COO K mIaHUpyeMBIM JHYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM
pesyibrataM o0y4eHHs W B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIHbHOM
NEeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeHero o01ero oopa3oBaHus.

VYuebHsbiii npeaMer «buonorus» Ha YpOBHE CpeaHEro o0miero odpa3oBaHUs 3aBEpIIAET
O6uonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTHPOBAH Ha pacIIUpeHue U yriayOleHue 3HaHuH
oOyyaromuxcst O JKMBOH TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM OuoJorum,
AMOPHOIOTHN M OWOJIOTHH Pa3BUTHSI, TEHETUKH, CEIEKIMH, OMOTEXHOJOTHH, DBOJIOIMOHHOTO
YUEHHSI ¥ DKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOJeHHOM YpOBHE OpUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TOCIEIYIONIEMY MOJIY4YEeHHIO0 OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpPTraHU3aIUsAX CPEeIHETO MpodecCHOHANTBHOTO 00pazoBanus. OCHOBY €ro COAep:KaHUs
COCTABIISIET CUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHHUH OOYUJarOIIUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3JesioB OHOJIOrMH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, B 10—11 kmaccax 3T 3HaAHUS MOTY4YarOT pa3BUTHE. Tak, pacIIMpPEHbl U YTiyOIeHbI
Omoyornyeckne 3HaHHWS O PACTEHUSX, KUBOTHBIX, TpHOax, OakTephsx, OpraHH3Me 4YeJOBeKa,
O0MMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIHHO BKIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BozaMokHa Takke MHTErpanusi OMOJOrMYECKHX 3HAHUHU ¢
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOTYICHHBIMU 00YUJaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOABI K M3ydeHHIO Ouosiornu. CorjacHO UM, H3y4daroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCSs OCHOBBI MOJIEKYISPHOW M KJIETOYHOH OHOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu yenoseka. B 11 kiacce u3y4aroTcsi SBOIIOIMOHHOE YYEHUE, OCHOBBI 3KOJIOTUU U
ydeHue o omocdepe.

VYuebublii npeamer «buonorus» TpU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUAX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COJACP>KaHUU MPOTPAMMBI 110
OHOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM HHOMN
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OMOJOTUYECKHUX U KOJOTUYECKUX ITPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HoOro paHra M NpUoOpETEHHE YMEHHUI UCIIONb30BaTh ATH 3HAHH B (JOPMUPOBAHUHM MHTEpEca
K omnpeneneHHoi o0nactu mpoecCHOHATBLHON NEATeNbHOCTH, CBSI3AHHOW C OMOJIOTHEH, WU K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTtrxenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTHYECKUX CHUCTEM (KJIETKa, OPTaHW3M, MOIMYJISIus, BU,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBI:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJISIPHONW U KJIETOYHOM OMOIOTHH,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jaboparopuu M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTIUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIOJIb30BaTh OMONIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MpPOOJIEeMaMH YeJIOBEYEeCTBA; OIEHMBATh IOCIEIACTBUS



CBOEH JCATEIBPHOCTH 10 OTHOUIEHHUIO K OKpPYXaloled MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COOMIOJATH MeEpBI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, TIpaBUIIa MOBEICHHUS B MPUPOJEC M O00eCTIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYaIOLINXCS MHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOieMaMu, METOJI0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCIICAOBAHUM, peleHuss OWOMOTHYECKUX 337134, MOJCITUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOILIEH KyJNbTyphl MOBEIEHHUS B NPHUPOJE; MHTETPALMH E€CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroneHne TpaBWJl TIOBEJICHUS B IPUPOJIC, OXPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MIPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JIaHME YCJIOBUHM JJIi OCO3HAHHOrOo BbIOOpa OOy4arOIIMMUCS WHIUBUIYalbHOU
00pa3oBaTeNbHONW  TPAaCKTOPHH, CIIOCOOCTBYIOUICH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHIWBUIYaJIbHBIMA MHTEpPECAMH M MOTPEOHOCTSIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJOTMM Ha YriayOJIEHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uaca: B 10 wmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKH €ro COJEpKAaHWUS W HAIpaBICHHOCTH Ha IMPOJOIKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IIPU 00yYeHUH OMOJIOTUH Ha YriyOJIEHHOM YpOBHE SIBISETCS
npoBesieHue Ja00paTOPHBIX U MpakTHUecKuX padoT. Takxke ydacTre oOydaronmxcs B
BBITTOJIHEHUH MTPOEKTHBIX U YIeOHO-UCCIIEIOBATEIBCKUX PadOT, TEMAaTHKa KOTOPHIX
OTIpeNIeNSIeTCS] YIUTEIEeM Ha OCHOBE MMEIOIIMXCSl MaTEPUATBHO-TEXHHUECKUX PECYPCOB U
MECTHBIX TPUPOIHBIX YCIOBHUH.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC



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

Tema 1. Buosnorus kak Hayka

CoBpemeHHas O6uosiorusi — KOMILJIEKCHas Hayka. KpaTkas ucropust pa3BuTHs OMOJIOTHU.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTalIbHbIE, NPUKIAAHBIE U
MOVCKOBBIC HAYYHBIEC UCCIIEIOBAaHHS B OMOJIOTHH.

3HayeHue OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosoruei. 3HaueHHWEe OHOIOTMU B IPAKTHYECKOH
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C IPYTMMHU HayKaMm», «CucteMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBONWCTBA )KUBBIX CUCTEM: €AUHCTBO
XUMHYECKOTO COCTaBa, MJUCKPETHOCTb U LIEJIOCTHOCTb, CIOKHOCTb M YHOPSAOYEHHOCTb
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3ApakKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MO YJIALIHOHHO-BUI0BOM, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKUIA),
6uocdepHsbiil. IIpoueccsl, NPOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
XKuznp kak opma cymecTBoBaHus Marepun. Hayku, usydaronye >KuBble CUCTEMbl Ha pa3HbIX
YPOBHSX OpraHU3alUu.

N3yuenue xuBbIX cucteM. Meroabl Ouonorudeckod Hayku. HaOmrogeHue, n3mepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsaTMe o0 3aBUCUMONM M HE3aBHCHUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mposepka rumnote3. Hynesas
runore3a. [loHsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH IOJIyUEHHBIX pe3ynbTaToB. [IpHunHbBI HCKaKE€HUS Pe3yJIbTaTOB IKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuupel u cxembl: «OCHOBHbIE TPU3HAKM JKU3HW», «bHOJOrMYeckue cucrteMsly,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3aluyu KUBOM IpUpoibl», «CTpoeHue KUBOTHOMN
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOIO  OpPraHu3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUs KUBOH PUPOIBD».

O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOCHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp30BaHME pa3IMYHBIX METOAOB IPU M3YyUYEHUH MKUBBIX
CUCTEM.

Tema 3. buosiorust KieTrku

Knetka — cTpykTypHO-QYHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPUH.



MeTtoapl MOJEKYISIPHOM W KJIETOYHOH OWOJIOTHMH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnnanbHOoe  LEHTpUYTHPOBAHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBaAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongoranvnas muxkpockonus. Bumanvhoe (npudsicuznennoe) uzyuenue Kiemox.

JdemoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «cTtopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. XuMu4yeckasi OpraHu3anus KJIeTKu

XUMUYECKU COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOJIEMEHTHI. Boia u €€ ponb
KAaK pacTBOPUTENSl, pPEareHTa, ydacTue B CTPYKTYPHUPOBAaHUM KIIETKH, TEIUIOPETYJISALHUN.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeleCTBA KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OeiakoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAsS
CBsI3b. BTopmuHas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue ¢hyHkimu 0eiaKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M nonucaxapujpl. OOmumi
IUIaH CTpPOEHUsT U (U3UKO-XMMHUYECKHE CBOMICTBa YIiieBoAoB. buonoruueckue ¢yHkuuu
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudukanms  numumos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OHMOJOTMYECKHMX MEMOpaH — TEeKy4YecTh, CHOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Crpoenne HyknenHOBBIX KuCIOT. HykneoTuasl.
[Tpuniun kommiuementapaoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonorunueckue pynkuun JJHK. Bunsr PHK. ®ynkunn PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBIeHHBIE MEPEHOCUMKH, UX (GYHKUMU B KieTke. /[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenuposanue cmpykmypol u QyHKyui
buomonexyn u ux komniexkcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpaL UK

[Hoptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®©. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesnieHMe XHMHYECKHX JJIEMEHTOB B  HEXUBOW TIPUPOIEH,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIAa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,



«CTpyKTyphl OETKOBOW MOJIEKYJbI», «CTPOCHHE MOJEKYN YIIIEBOJIOBY», «CTpoeHUE MOJIEKYJ
IMnunoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIbl ATD».

Ob6opynoBanue: XMMHAYECKas Mocy1a 1 000pyI0BaHHE.

JladopaTropnasi padora «OOHapyKeHHE OCIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHI».

JlabopaTopnas padora «lccinenoBanne HyKICHMHOBBIX KUCIIOT, BBIJEJICHHBIX U3 KJIETOK
pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunbl KJIETOK: SyKapHOTHUYecKass M Ipokapuoruyeckas. CTpyKTypHO-(YHKIHOHAIbHBIE
00pa30BaHUs KJIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kiierounas crTeHka OakTepuii U apxew.
OcoOeHHOCTH CTPOCHUS TeTepOoTPOdHOI U aBTOTPOGHON MPOKAPUOTHYECKUX KIETOK. MecTo u
pOJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoennie u (QyHKIIMOHMPOBAHUE DYKapHOTHUECKOW KileTKH. [Inmazmaruueckas meMOpaHa
(mmazmanemma). CTpykTypa IUTa3MaTHuecKod MeMOpaHbl. TpaHCIOPT BEIIECTB 4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: MacCuBHBIN (muddysus, oOmerduéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynponumaemocts MemOpanbsl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, paronuuro3. Jk301uTo3. Kietoynas cteHka.
CrpykTypa 1 GyHKIMH KIETOYHOW CTEHKH PacTEHH, TPHOOB.

Hurorna3zma. Ilutozons. Llurockener. [IBumkenue nurtorasmbl. OpraHoWIbl KIIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HjomIasmarudeckas cetb (OIIC), annapat I'osnbmku,
JU30COMBI, UX CTpOeHHEe U (QYHKUMHU. B3auMOCBS3b 0JHOMEMOpaHHBIX OPraHOMJOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIx ~ OenmkoB. CuHTE3  KJIETOUHBIX  MeMmOpaH. [mankwii  (arpaHyssipHBIN)
sHAoIIIa3MaTHuecKkuil petukynyMm. CekperopHast (yHkius annapata ['onbmxu. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkos 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieTOK. Kiterounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MIAcTUABL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepexckosckuil, JI. Mapzynuc). CTtpoeHue u
GyHKIMUM MHUTOXOHIpUH U miacTuf. [lepBUuHBIE, BTOPUYHBIE U CJIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKAapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpannble opranouab! kieTkn CTpoeHHe M (QyHKIHH HEMEMOpaHHBIX OpPraHOHI0B
kiaeTku. Pubocombl.  IIpomeosxcymounvie  ¢hunamenmsi. MuUKpodUIaMEHTBI. AKmuHo8bie
Muxkpogpunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
Muxkpotpybouku. Knerounsiii meHtp. CTpoeHMe U JBHKEHHE KIYTUKOB U PECHHUYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sApa, XpOMAaTUH, KapUOILIa3Ma, SAPBINIKH, UX CTpOeHHEe U (YHKLHUU.
SAnepusiit 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacloNokKeHHEe XPOMOCOM B MHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. benku XpoMaTHHa — THCTOHBL. /Junamuxa s0epHoll
obonouku 6 mumose. H0epuwviti mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JIYKApUOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JleMoOHCTpan U

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



Tabmumpl 1 cxembl: «CTpOEHHE SYKAPUOTHYECKOW KIETKH», «CTpOeHHE IKUBOTHOM
KIeTKN», «CTpOeHNE pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHApUN», «SAapoy, «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUalIbHbIX KJIETOK.

JlabopaTopnasi paGora «l/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTyeckas padora «I3yueHue CBOWCTB KJIETOUHON MEMOpPAHbI».

JlabopaTopnas padora «/ccnenoBaHue Iia3mMoin3a U JCIIIa3MOJIA3a B PACTUTEIBHBIX
KIIETKaxX».

IIpakTnyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeliecTB U NpeBpallieHHe JHEPTHH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH U reTepoTpoHBId. YyacTue Kuciopojga B OOMEHHBIX — Ipolieccax.
Ounepreruyeckoe oOecrieueHne kieTku: mpespamenne AT® B oOMeHHBIX THpoleccax.
@epMeHTAaTUBHBIM XapakTep peaklUUid KIETOYHOro Merabonu3zma. DepMeHThI, UX CTPOEHHE,
cBoiicTBa W MexaHu3M jaedctBus. Kodepmentsl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTain3aTtopoB.  benku-aktuBatoppl U O€IKU-MHTHMOMTOPBI.  3aBUCHUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonHoz2o yenmpa. Ponb xjoporiactoB B mpouecce (orocuHre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nnyHbIx GaKkTOpoB Ha CKOPOCTh (OTOCUHTE3A. 3HAU€HHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHuM3MOB-XEMOCHHTETUKOB:  HUTPU(PHUUUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOIHbIC OaKTepuu. 3HaUeHHE XEMOCUHTE3A.

AnaspoOHbIe opraHu3Mbl. Bunel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTMH M BO30YIUTENH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl >HEpreTuueckoro obmeHa. IloaroToBuTenbHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TITFOKO3bI.

buonoruueckoe okucieHue, WiM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B Mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiInpoBaHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB INEpe]  aHadPOOHBIM.
O hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «IHEpPreTUUYecKuii oOMeH», «bmocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pPYJ0BaHUE /ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

Jladoparopnasi pabGora «/3yueHne KaTaTUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WM KaTalla3bl)».

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATHBHOIO pacUICIUICHUS MEepOKCHIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).



JladopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peaknun marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmsanms HacneacTBeHHOM wWHQoOpManuu. ['@HeTHYEeCKW KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIMKU: KOMILJIEMEHTAPHOCTb,
AHTUIApPaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ srambl. Yuactue TpancnopTtHbix PHK B OnocunTese Oenka. YcioBus
o6uocunresa 6enka. Koguposanue amunokucnot. Pois pubocom B Gnocunrese Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalysi TeHoMa y IPOKapuoT U
JyKapuoT. Peryisiius akTMBHOCTH T€HOB y MpoKapuoT. ['mmorte3za omepona (. XKakoo, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTounslii romeocTas.

Bupycel — HekIeToOUHbIE (POPMBI KU3HH M OOJIMTAaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcawux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oieBaHus yenmoBeka, KHBOTHBIX, pactennid. CIIMJ], COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu b6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JdeMoHcTpannn

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKui.

Tabmuer u  cxembl: «buocuHTe3 Oenka», «[eHeTwdeckmii Koma», «Bupych»,
«baxTepruodaruny.

IIpakTuyeckas padora «Co3aHue MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJICTKH

Knerounsii 1wk, ero nepuoasl u perymsauus. Mutepdaza m muto3. OcoOEHHOCTH
poleccoB, nporekatromux B uHTepgase. [logroroska kinetku k genenuto. [Ipecunrernueckuit
(TOCTMUTOTUYECKHI), CHUHTETHUYECKUA M TMOCTCHHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIBI
UHTEpda3bl.

Marpuunsiii  cunte3  JHK —  permmumkanusa.  [lpunnuner  perumkanmn — JIHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTHUMAPAJUIENbHOCTh. MexaHu3m
perumkanmuu  JIHK.  Xpomocombr. Crpoenne xpomocom. Temomepbl u  Temomepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapuOoTUN. JMIIOMAHBIN M TarulouIHbI HAOOpBl XPOMOCOM.
["'omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBEI.

Jenenne kietkun — muto3. CTaguu MHUTO3a W TMPOUCXOJANIME B HUX Mpolecchl. THIbI
muTo3a. Kaprnokunes n nutokunes. buongorndeckoe 3Had4eHHE MUTO3A.

Perynsimuss MutoTHuUeckoro uukia kietku. [Iporpammupyemasi KieTodyHas THOENb —
arornTo3.

Knerounoe siapo, XpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemxa» — buoungopmamuvecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaLun



Tabmumpl 1 cxembl: «KW3HEHHBIA MUK KIETKH», «MuTo3», «CTpOCHHE XPOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGoparopHas padora «/3yyeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparTax)».

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEAEITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJICTOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcTsl. KojgoHuanbHbie
OpraHU3MBI.

B3anMocCBs3b 9acTei MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOSINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH U PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHAs,
COEIMHUTENIbHASA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble 1 TeHepaTUBHbIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHUI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBw>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPONU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBIIIIIIBI U UX padoTa.

[Tutanue opranusmos. Ilornomienre Bojbl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumeBaputenbHble
xenesbl. [InmeBapuTenbHas cucTemMa 4esioBeka.

Hpixanue opranu3MoB. [[pixanue pacrenuid. Jprxanue sxuBoTHBIX. uddy3us ra3oB uepes
NOBEpPXHOCTh KJeTkH. KoxkHoe apixanue. JlpIxarenbHas MOBepXHOCTh. JKabepHoe u j€royHoe
IbpIXaHue. JIpIxaHWe TO3BOHOYHBIX YUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE
CTpOeHHS JETKUX TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cuUcTeMa uenoBeka. MexaHH3M
BEHTWIALNH JIETKUX Y TITUIl U MIIEKONMUTAOMUX. Perymsiius apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BewlecTB y OpraHM3MOB. TpaHCIOpPTHBIE CUCTEMBI pAacTeHHMH. TpaHcHopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M ueinoBeka. Cepjle, KpOBEHOCHBIE cOCynbl U KpoBb. Kpyru
KpOBOOOpaIIeHHsl.  OBOJIIOLIMOHHBIE  YCIOKHEHHMSI ~ CTPOEHHS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsmus.

Brinenenne y opranusmoB. Beigenenue y pacteHuil. BpineneHue y KUBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbsl BblaeneHus. @OuibTpanus, cekpenuss U oOpaTHoe



BCAChIBaHHE KaK MEXaHHU3Mbl pabOThl OPraHOB BbiAeNeHusA. CBsA3b MOJOCTH Tejla C KPOBEHOCHOM
U BBIICTUTEIBHOM cUCTeMaMUu. BpineneHue y MO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwm.
Crpoenue u pyHKkunoHnupoBanue Heppona. O6pazoBaHne MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI IPOCTEHIINX. 3allMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOU 3a1uThl. ODUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3allIMTA OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyenoBeka. KIeTOUHBIW M TyMOpajdbHBIH HMMMYHHUTET.
BpoxxnéHuplik W TpHOOPETEHHBIM  crieUPUYECKU  UMMYHHUTET. Teopusi KIOHAJIBHO-
cenektuBHoro ummyHnurera (I1. Dpmux, ®@. M. bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib BpOxKIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHHIA.

Pa3apaxkuMocTe M perynsauuss y OpraHu3MoB. Pa3ipakuMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa M MX
3HauCHUE.

HepBuast cucrema u pediekTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexkropnas ayra. besycnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisiusi W SHAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4yesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unorasamo-runodusapHas cUCTEMa.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnos.

Tabmupel u cxeMmbl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOIOPOCIH,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHUCTEMBI OpraHOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHee CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBsie cucrembr», «Ctpoenue ctebiss», «CTpoeHHe IHMCTOBOM IUIACTUHKMY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BpienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIIIby, «MMyHUTETY,
«KumeynononoctHeie», «CxeMa NUTaHUs pacTeHUl», «KpoBeHOCHbIE CHCTEMBbI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cuctema ntuny, «HepBHas cuctema MIIEKONMTAIONIINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJIJTFOCKOB, KOJJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKA,
o0opymoBaHue Jns JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTECHUH,
pacuieruieHusl Kpaxmana U OenkoB moj JeiicTtBueM (QepMeHTOB, 000pyAOBaHHE IS
JIEMOHCTPAIIMH OMBITOB MO0 U3MEPEHHIO JKM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBIKEHUM, MOJICJIM TOJIOBHOT'O MO3Ta Pa3INYHBIX JKUBOTHBIX.

JlabopaTopnasi paGora «3yuyeHne TkaHel pacTEHUIN.

JlabopaTopnasi padora «/3yueHue TkaHel KUBOTHBIX».

Jladoparopnasi padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHHSI.



Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHM3MOB

®DopMBI pa3MHOKEHUS OPTaHU3MOB: Oecriofioe (BKIIF0Uasi BETE€TaTUBHOE) U MOJI0BOE. Buibl
0ecIooro pa3sMHOXKEHUS: IIOYKOBAHUE, CIOPYIISIIHA, (PparMeHTaIHs, KIOHUPOBaHHE.

ITonoBoe pasmuHoxkenue. [lonoBele kineTku, unu ramerel. Meio3. Craguu Meiio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonormyecknid ¢cMbIC Mel03a U TOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponpiieBoe  pasBurhe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmoioTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHs — HayKa O pa3BUTHU
opranu3MoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHe3a KUBOTHBIX (Ha MpUMepe JATYIIKH). J[pobineHue.
Tunbel apobnenus. /Jemepmunuposantoe u HedepmMuHuposannoe opobuenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTU APOOJICHUST MIIEKOMUTAIOMIUX. 3apOJIbIINIEBbIe JUCTKH (TaCTPYJIALINS).
3akjaJKka OpraHOB M TKaHEeW W3 3apoJbIIIEBbIX JHCTKOB. B3auMmHOe BiMsHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKMX B3aMMOJEWCTBUM TIeHOB. BimsHue Ha
SMOPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3Butue xuBOoTHBIX. [locTaomOpuonanbpHeli mnepuop. [Ipsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro U HENPSAMOrO Pa3BUTHUS, UX PACHpPOCTPAHEHUE B IPHUPOJIE.
Tunbel pocta XKUBOTHBIX. @akTOpbl PEryJSLUMU POCTa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHUS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

Pa3smHoxenne u paszsutue pacreHuil. I'ametrodur u cnopodur. Meio3 B KMU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue crop B Iporecce Meio3a. ['ameroreHes y pacTeHH.
OmnnonoTBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOIHOE OIJIOJOTBOPEHHE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISAIMNA OHTOTE€HEe3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpanuu

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

Tabmuupl 1 cxembl: «BereratnBHOE pa3zMHOXKEHUE», « TUIIBI 0ECMONIOr0 Pa3MHOXKEHUS,
«Pa3MHOXeHHE XJIaMUIOMOHaAb», «Pa3MHOXkeHHe »HBIIIeHbl», «Pa3MHOXEHHE TUAPHIY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CIEepMaTO30MaAa»,
«OCcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe m Hempsimoe pa3BuTHe», «Pa3BUTHE MailCKOTO
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOpEHNE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsH OJHOIOJBHBIX M JABYJIOJIBHBIX PAaCTECHUN», «OKW3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«OKW3HEHHBIH 1UKI MXa», <OKU3HEHHBIH UMK NanopOTHUKAY,
«KW3HEHHBIN UKII COCHBIY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpEnapaThl SHIIEKJIETOK U CIIEPMAaTO30M10B,
Mojienb «L{uKi pa3BUTHS JATYLIKN».

Jladboparopnasi pabGora «/3yueHue CTPOEHHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.



IIpakTnyeckasi padora «BpIsiBIeHHME NTPU3HAKOB CXOJCTBAa 3apOJABIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHue OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W Pa3BUTHS TEHETHKH Kak Hayku. Paborel I'. Mengens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJOrHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YMCTas JUHUS, THOpUAbI, reHOTHMN, (QeHorurn. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, HTUTOJOTUUECKHH, MONEKYIIPHO-TE€HETUYECKHIA.

JdemoHcTpauMu

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB nepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Mpu3HakoB. LluTonoruyeckne OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleZJOBAHMUS.
Pacmensienue npu3HakoB Py HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOIO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLETUICHNUS MEX1y F'eHaMu. XpOMOCOMHAs TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBIM ayulenu3M. B3aumoneicTBue HeauIeNbHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, MOBEAEHMS W KOTHUTUBHBIX (yHKUuH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJCHUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBblif U BTOpoit 3akonbl Mennens», «Tperuit 3axkon MeHnens»,
«AHanu3upyollee ckpeuBauey, «HenoiaHoe nomuHupoBanuey, «CLerieHHOe Haclael0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHetnka nona», «Kapuorumn yenoseka», «Kapuorun apo3oduisy,
«Kapuotun nruus», «MHOKECTBEHHBIN alienu3M», «B3anmoaeiicTBiue reHoB.



OOGopynoBaHue: MOJENb IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPUIIOB TIEPBOTO
IIOKOJIEHUSI U pacIlEIUIEHUs] NPU3HAKOB, MOJENb A JEMOHCTpallMM 3aKOHa HE3aBUCHMOTIO
HacJIeJOBaHMsI IPU3HAKOB, MOJIENb I IEMOHCTPALMU CLEIJIEHHOIO HACIEeA0BaHus IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y
JPO30(HITBD».

IIpakTnyeckass padora «/3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopnelictBue reHotuna M cpeabl npu (GopmupoBaHuH (eHoTHna. V3MEeHYMBOCTH
npusHakoB. KauecTBeHHble 1 KOJMYECTBEHHbIE INPU3HAKU. Buabpl  HM3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHYUBOCTb. Ponb cpenbl B GhopMUpPOBaHUU MOIU(BUKAIIMOHHOM
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHslll ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKON N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTtuBHass M13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pazHoo0pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanmonHasi W3MEHYMBOCTb. BHIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W UHAYLUPOBAaHHbIE MyTalMM. SnepHble MW LUTOMJIA3MAaTUYECKHE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U UX
BJIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO Ipouecca. 3aKOH FOMOJOTHYECKHX
psAnoB B HaclencTBeHHOW u3MmeHumBocTH (H.M. BaBuiioB). BHesnepHas W3MEHUYMBOCTh W
HACJIEJACTBEHHOCTD.

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

JleMoHCTpan U

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

Tabmuupel 1 cxembl: «Buabsl n3MeHuuBOCTH», «MoaudUKAIMOHHAs H3MEHUYUBOCTbHY,
«KomOuHaTuBHast ~ u3MeHUUBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTnueckue
3a005ieBaHUS YellOBeKay, «Buapl MyTammii.

OO6opynoBaHue: XUBble U repOapHble SK3EMIUISIphl KOMHATHBIX PpAacTeHHM, PHUCYHKHU
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAM(UKAIIMOHHOM
M3MEHUYUBOCTHU. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KpUBOII.

IIpakTuyeckas padora «MyTanuu y Apo30Quiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoseka. MexayHapoaHass IporpaMma HCCIIEIOBaHUS I'€HOMa 4YEJIOBEKA.
MeTtoap! M3yd4eHUs] TeHETUKU YellOBeKa: T'eHeaIOTMYeCKU, OJIM3HENOBbIH, [IUTOreHEeTUYECKHIA,
MOMYJSIIIMOHHO-CTaTUCTUUECKUN, MOJEKyNIsapHO-reHeThueckuil. COBpEeMEHHOE OmpeJeneHne
TEHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomouisko [T1P-
aHanmu3a. HacnencrBennsle 3a00s1eBaHus 4eIoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKa.
bone3nn ¢ HacieICTBEHHOW MNpPEApPACHONOKEHHOCThIO. 3HAYEHUE MEAMIMHCKONW TE€HETHKU B
MPEIOTBPALICHUN U JICUEHUU TIeHETHYECKUX 3a0o0JieBaHUM 4YesoBeka. MeauKo-TeHEeTHYecKoe



KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHYECKOr0 Ipy3a». DTUUYECKUE aCIIEKThI
HCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K MMaTOJIOTUSM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBeka», «MeToJpl M3y4eHHUS TCHETUKH YETIOBEKay,
«"enetnueckue 3a00JI€BaHUS YETOBEKAY.

IpakTnyeckas padora «CocTaBjICHHUE U aHAIU3 POJOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanusa U cenekuus. 3apoXkIEeHUE CEeJIeKUMM U JoMecTukauuu. Yuenue H. .
Bagunona o LlenTpax npoucxoxaeHusi 1 MHOroo0Opasusi KyJIbTYpHBIX pacTeHuid. Ponb cenexkuuu
B CO3/JaHMM COpPTOB pacTeHUd U mnopoxa KUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcIEeACTBEHHOM m3MeHuuBocTd H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl ceneKiMoHHOM paboThl. MIcKyccTBeHHBIN O0TOOpP: MAacCCOBBIA U MHAUBHIYaTbHBIMH.
Otanbl KOMOWHAIIMOHHON ceneKiuu. McnbiTanue mpousBoAUTENel 1Mo moToMcTBY. OTOOp Mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA M OTOOP 110 TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CEJIeKUHMOHHOW paboTel. PagmanuoHHbll u
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KyJIbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © METOAoB pekoMOmHaHTHBIX JIHK mms
MOJTYYEHHS UCXOAHOTO MaTepralia JJIsl CEICKIUH.

[Tonyuenue monumionnoB. BHyTpuBumoBas rulpuauzanus. bBIM3KOpPOJICTBEHHOE
CKpeluBaHue, Wik UHOpUuauHT. HepoacTBeHHOE CKpelrBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Mcnonp3oBanue rerepo3rca B cenekiuu. OtmanéHHas ruOpuaA3aIus.
[Ipeononenne Oecruioqusi MEXBHAOBBIX THOpUIOB. JIOCTHIKEHUS CEJICKIIMU pacTeHUH U
JKUBOTHBIX. «3e1EéHas peGoNOYUsLY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamil CelbCKOX03AUCNEEHHbIX U NPOMbICI0BbIX
HCUBOMHBIX 8 YeNAX YIIYYULeHUs CYUeCmBYIoWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL U

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

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHUS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHOM W3MEHUMBOCTH», «METOIbI CEIEKIUN»,
«Otnanénnas rubpuamnzamusy, «MyTareHes3».

JlaboparopHasi paGora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JladopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTyeckas padora «IIpuBuBKa pacTeHUI».



Ikekypeusi «OCHOBHbIE METOJABI M JIOCTHXKEHUS CEJEKIIMH PAaCTeHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIHBITATEIbHBIA YYacCTOK, B TEIJIUYHOE
X035IUCTBO, B Ta00OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpaauimoHHas OWOTEXHOJOTWs: XjeOoreueHue,
MOJIy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonorndeckuii cuate3. OObEKTHI
MUKpPOOHOJIOTHYECKUX TexHoaorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO [TOJIYYE€HUSI OPIraHU3MOB U UX KOMIIOHEHTOB, COAEpKAILUX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kierounas uHxeHepus. MeToapl KylbTyphbl KJIETOK M TKaHEH pPacTEHUH MU >KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3anus W coMaTH4ecKkuil smOpuorenes. lcmonb3oBaHue
TalulOWJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 68 mMeouyure. VICKyCCTBEHHOE OIUIOJ0TBOPEHHUE.
PekoHCTpyKLMST SIHLEKIETOK M KIOHUPOBAHME >KMUBOTHBIX. MeETOA TpaHCIIAaHTAUUU sIep
KIETOK. Texuonocuu 0300poeieHus, KyIibmMueUpOBaHUus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAs1 ¥ I'eHHass MHXKeHepus. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYMPOBAHUE
pekomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXXEHEPUH.

Menumuackue onorexnonorun. [loctrenomHuas nudposas meaununa. [1IP-muaraocTuka.
MeTa001I0MHBII aHANINU3, TEHOLIEHTPUYECKUN aHAINU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-
OMOWHXEHEepUs JUIsl pa3pabOTKH  (QYHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHIA,
CO3JIaHUsl KOMIUIEKCHBIX TKaHEW COYETaHHEeM TEXHOJIOTHH TpEXMEPHOro OWONMPHUHTHHTA U
ckaddonaunra s penieHus 3a1a4 NepCoOHATU3UPOBAHHON MEIUIIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IEJbI0 OoOecredeHus] KOMOMHMPOBAHHOW 3alllUThl OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKYJISIpHBIX MeXaHW3MOB (pyHkunoHupoBanusi PHK-
COJIEp’KalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmumet u cxembl:  «lcmonp30BaHWE  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
IIPOU3BOJACTBEY, «KieTouHast nHxeHepus», «I ' eHHas NHKEHEepUs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOBY.

IKeKkypeusi «bHOTeXHONOTHS — BayKHEHIIIas MPOU3BOIUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BuUTHE IBOJIOIMOHHBIX NPeICTABJIEHNH B OMOJIOTHH
OpomonnonHas teopust Y. Jlapuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHU3Ma. JKN3HBb
U Hay4Has JnestenbHocTh Y. [lapBuHa.



JBwkymme cuibl dSBomonnu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas IBOJIIOIMOHHAS OUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «Mexanusm (opMUpOBaHHS TPUCHOCOOICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «I[1opojabl TOMAaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOTHOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust Kak B3JeMeHTapHas eAuHULA 3BOOLMU. COBpEMEHHBIE METOJbl OLIEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTApHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemenTapHble (HAaKTOPHI (IBMDKYIIME CHIIBI) ABOJIONMH. MyTaIllMOHHBIA IpoIece.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid TeHOoB — cirydaiiHble HEHANpPABICHHBIE W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMuLIOUHO020 20pabIUIKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opeucha cenoe 6 Oonvwux u Manvix nonyaayusx. Murpanun. M3078M0Ms  TOMYITSIIHANA:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (au3pyntuBHbIif). [lomoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ipumepsr npucnocodaeHnit
y OpraHu3MoB: Mopdosornyeckue, QU3MOIOIUYECKHE, OWOXUMHUYECKHE, IOBEJCHUYECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
M3onsauuss — ximroueBoil (akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BOmMIOIMOHHOM OuoNOrMM B  pa3paboOTKe HAyYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

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

Tabnuupl 1 cxembl: «MyTallMOHHAS U3MEHYHUBOCTBY, «llOMyIsSIMOHHAs CTPYKTYpa BHIA»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI Jaypckoi», «llomynsannoHHbIe BOJIHBI YHCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka KHUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrocobIeHHOCTh OPraHU3MOB H €€ OTHOCHUTEIBHOCTBY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABIILEH,
«DKOJIOTMYEeCKoe BMJI000pa3oBaHME BHUJOB CcHUHUIL, «[lonumionasl pacteHuit», «KamycTHO-
peaeUHbIN THOPUIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydyesna NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BpIsgBIeHIE H3MEHYUBOCTH y 0COOEH OJTHOTO BUAAY.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Meroap! n3ydeHnss MaKpodBoIonUU. [lasieoHTOIOrMYeCKe METOIBI U3YYEHUS SBOIIOLNH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMin. BHIbI-OHIEMUKH U PETTUKTHI.

OMOpHOJIOTHYECKUE U CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIBI M3YyYCHHS HBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U araBU3Mbl. MONEKyIspHO-
FEHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTU4YeCKUe METOAbl HM3YYEHHS  HIBOJIIOLMH.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONOUUH. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bomtoninu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLINH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIaan», «APXEONTEPUKCY, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy», «CemMeHHbIE TanopoTHUKW», «buoreorpaduueckue
30HBI 3emumny, «Jpeid koHTUHEHTOB», «PenmukThl», «HavanbHble cTaauu SMOPHOHATBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKa W ILIMMIaH3e», «l JIaBHBIE
HaIpaBJIeHUs IBOJOLUNY, «OO01Ie 3aKOHOMEPHOCTHU IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

HayuHble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M MNaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U €€ ornposepkeHue onpltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorteza mepBuuHOoro OynboHa J[x. XosjmelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopus 3emnu u wmeroabl €€ wu3ydeHus. VckomaeMmble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Opomonuss MeTtabonu3zMa. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl 3BOJIOIUKN XUBOTHOrO Mupa. OcHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIMUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIni.
[TpoucxoxaeHre MIICKOMHUTAIUX W NTUI. [IpuHnmn kmrodeBoro apomopdos3a. OcBoeHue
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emile 10 3paM U MEepUoiaM: apXei, MPoTepo30H, Naneo30i, Me3030i,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJIOTWYecKHX ImporeccoB. [losBienune u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTieoOpa3oBaHME: €ro yCJIOBHUS U BIMSHUE Ha Ta30BbIH
cocTaB aTMoc(hepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHust OnopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munep, I'. IOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUs DJYKapHOT MyTéM cuMOHoreHesa», «CucTeMa 3>KHBOM MPUPOIBI»,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PuHHOPUTBHY), «OTHOKIETOUYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpoCHn», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOTO MHPaAy,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «[IpecMbikaroniuecs», «[Ituiey,
«Munekonuraroney», «Pa3BuTue JKM3HM B apxeWckol apey», «Pa3BuTHe KHW3HU B



MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HM B MAJNECO30MCKONM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIHUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIUM HIJIOKOXKHX, CKEJIEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas snaboparopuas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
U3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHNYeCKUX COSAMHEHUI B IEPBUYHOI aTMOchepe».

JlabopaTtopnass pabora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUNW O MPOMCXOXKICHUU 4YeJOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka ¢ KMBOTHBIMHM. (CHcTeMaTHUeCKO€ IOJO0XKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CootHorieHre OMOJOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaUHU aHTpOIOreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHBI (ITPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU IroAc. YenoBek yMenblid, NepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka v najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOTO 4YelloBeKa. ECTecTBEHHBIM OTOOp B MOMYNALUAX YEIOBEKa.
MyrtannonHsli npouecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus 1
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonsarue o pace. bonbmme pacel: eBponeougHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHASA (PKBaTOpHAllbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHKaHcKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1Mo IulaHere. EauHCcTBO 4yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpykaromiel cpensl. BiausHue reorpaduyeckoit cpeasl u apelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALHUM.
buocounaneHple  uccieqoBaHMS ~— NpUPOAbI  uenoBeka.  MccienoBaHwe — KORBOJOLMU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



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

Tabmumet u  cxembl: «MeTOasl  aHTPOMONOTUNY», «[ ONIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKENeT YeloBeKa M CKeNeT IIMMIaH3e», «PyauMeHTs u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbup», «KpoMmanboHIb», «IIpeakn uenoBekay, «ITamlbl 3BOJIOLUU YEIOBEKa,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKICHUS YeloBeKa, (poTorpadmu HaX0JA0K UCKOMAEMBIX OCTATKOB YENIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH LIMMITaH3€, MOJEIN TOPCA IIPEIKOB YEIIOBEKA.

JladopaTtopuasi padGora «/3ydeHne OCOOCHHOCTEH CTPOCHHs CKelleTa YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHre U pasButhe sKoioruu B Tpynax A. ['ymGomnbara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHI OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeyecTBa € INpuponoid. DopMHUpOBaHHE 3KOJOTMYECKOW KYIbTYpbl U
HKOJIOTMYECKOIN rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3y4eHne METOI0B SKOJIOTUYECKUX UCCIIET0BAaHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JeicTBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruyeckux pakropos. [Ipasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJJHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUM M KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kkak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonoruueckuil gakrop. Ilpucmocobnenuss pacTteHuil K MOAJEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHui mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DPHU3MKO-XMMUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHoW (opme. KuzHeHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkrtoppl. Buasl  OMOTHUECKMX  B3aMMOJACHUCTBHMA:  KOHKYpPEHIIMSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPaAHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3amMonelcTBHs  (TOMHYECKUE,
dbopuueckue, (adpuyeckue). 3HauyeHUE OWOTUUYCCKUX B3aMMOJICHCTBHMA IS CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « T eIIIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  SKOJIOTWYECKHX  (HAKTOpOB, TepOapull  CBETOJNIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCIIMBBIX PACTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE U TEHEBHIHOCIHBBIE KOMHATHBIC
pacteHus, repOapuv M KOJUIGKIHUU TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuii, dYyudena NTHULl M 3Beped, repOApUHM PACTEHHA, OTHOCSIIMXCS K TrUrpoduram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUICKIUH >HKUBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIUH KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIePaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak OuoJornyeckasl cucreMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(bopMHPOBAHNUHN MPOCTPAHCTBEHHOM CTPYKTYpHI MOMYAIHi. OCHOBHBIE TOKa3aTEIH MOMYIALNN:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHas U TOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckas CTpykTypa nomyrsnuu. OlleHKa YHCICHHOCTH TOmyssinud. J(nHamuka
MOMYJISIAK U € perynsnus. buotTnueckuil moTeHIaN Nonyasuud. MoaenupoBaHue TUHAMUKA
nomynsiind. KpuBbIE pocTa YUCICHHOCTH momynsinuu. KpuBble BbDKMBaHHS. Perymsmus



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasuun», «Bo3pacTHple nupamuipl nHOmymsnuu», «CKOpPOCTh 3aceineHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckord Humm Jlx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jkosi0rus cood1EecTB. IKOJOTHYeCKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHU3MOB B HIKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduyeckne ypoBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB U OTOK SHEPTUU B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENIN YKOCUCTEMBI. buomacca n npoayKius. DKOJIOrH4eCKUe MUPaMHUIbl
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus TopoJckoi (¢ayHbl. buomornueckoe #  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHU3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOMOT€HHBIX BO3JECUCTBUML.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo10IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTaHus (macTOuIHAs, JETPUTHAS)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoieHosey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypooIKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKypCcHs B THIWYHBIN OnoreoneHo3 (B ayOpaBy, Oepes3HsK, €1bHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKkypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojo4Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprr. OcoderHOCTH OMochepsl Kak TiodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OHOreoXMMHYECKHe HUKIIBI (Yriiepo/a, a3ota). PUTMuuHOCTS siBiieHU# B 6uocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIHMS S>KHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIHana u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaepozaa B nmpupoae», «Kpyrosopor kuciopona B npupoae», «KpyroBopor Boasl B IPUPOIEY,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tywapay, «Taiiray,
«C™memannbii  secy, «lllupokonmucTBennbii yec», «Ctemb», «CaBanHHay, «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacCTeHUI pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX peCcypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOTHYECKHX Kpu3nucoB. OcOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BepOsITHBIC TIOCIIEICTBHUS.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemsl, obecneyugarowue 0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BU008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuuplr u  cxembl: «3arpsizHeHue armocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TeppuUTOpUNY, «MOAEIH YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IporpaMM CpeHero o0Iiero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3ylbTATOB OCBOEHUS MPOTrpamMMbl MO OMOJIOIMH BbIIEIECHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITENIBHOCTH M CaMOOIIPENEIEHMUIO,
Hanuuue momueéayuu K OOydeHHIO OWOJIOTHM, yenenanpaeieHnoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIBHOCTH  II€EHHOCTHO-CMBICIOBBIMM ~ YCTaHOBKAaMH, IPUCYLIIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIbTYpHI,
cnocobHocmu cmagums UEAN U CTPOUTH JKU3HEHHBIE MJIaHbI.

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrpaMMbl 10 OMOJOTHH JOCTHTAIOTCSA B €IMHCTBE
y4yeOHOIl W BOCHUTATEIbHON JEATEIBHOCTH B COOTBETCTBHM C TPAJULMOHHBIMU POCCHUHCKHUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH M JTyXOBHO-HPAaBCTBEHHBIMM IICHHOCTSIMH, IPUHATHIMHU B
oOuiecTBe MpaBUJaMH U HOPMaMHu IMOBEAECHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHsI, pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBa)XEHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
yBaKEHUs, OEpeKHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€IUI0 M TPaIulisIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKaroIIen cpee.

JInaHOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npeaMera «bromaorus» MoMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpUEHTAlMil, NO3UTHUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  0oOIIecTBa,



pacuiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJICHUIN BOCIIUTATENIBHOMN A€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kmaHCKOro BOCIUTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 O0OIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)kK€HHE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHBIX 33]1a4, BHITTIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMNpPEACNSATh COOCTBEHHYIO TMO3HUIMI0 IO OTHOILIEHUIO K SIBJIICHUSM
COBPEMEHHOM KHU3HH U OOBACHSATH €€;

YMEHHE  YYUTHIBAaTh B CBOMX JCHCTBHSX  HEOOXOAMUMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH C pa3HBIMU YOEKICHUAMHU, KYJIbTYPHBIMHU LIEHHOCTSIMA U COLIMATbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJHEHUS Y4€OHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 33Ja4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOIIOTUYECKOTO COAECPIKAHMUS,

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKON IPpaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHO#, ropaoctu 3a cBOW Kpail, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K TNPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IPUPOJBI,
JIocTkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAHOBJICHHWE M pa3BUTHE
O1oJ0ruM, MOHUMaHUs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaenHas yoex1€HHOCTh, TOTOBHOCTB K CIIyXeHHUI0 U 3amuTte OTreyecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApPO/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISAM, CO3JaHHIO CEMBUM Ha OCHOBE
OCO3HAHHOTO IPHUHSTHS LIEHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUU C TPAJWLUSMU HapOJOB
Poccuwn;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHUH;

MOHMMAaHNE YMOLIMOHAILHOTO BO3EUCTBUS KUBOUM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPYECKOMN JINUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBLHOIO 0JIAronoJay4usi:



MOHUMaHWE W pealn3aius 30pOBOro U 0€30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
COONIOZICHHE TUTUEHUYECKUX MPABWI M HOPM, COAIAaHCHPOBAHHBIN PEKUM 3aHSITHA M OTIbIXA,
perynspHas (QuU3MYECKash AaKTHUBHOCTH), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DPU3HMUECKOMY U NICUXHUECKOMY 3]I0POBBIO;

MOHMMAaHWE UEHHOCTU TPaBUJI HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YHMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepPCTBA, TPYIOTIO0HE;

TOTOBHOCTb K aKTUBHOM JIESATEIHLHOCTH TEXHOJIOTMYECKON U COLMAIbHON HAPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBAaTh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
NESITEIIbHOCTD;

HWHTEpEC K pa3uyHbiM chepam mpodeccHOHATBLHON AESITeTbHOCTH, YMEHHE COBEPINATh
OCO3HAHHBII BEIOOp Oyaymieii mpodeccruu 1 peaTn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC IIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH BCen
KU3HU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU LIETIECO00pa3HOE OTHOIICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyNIbTYphI: MPHOOPETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEICTBUN JIsl OKPYKAIOLIEH CPe/Ibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH MCMOJB30BaTh MPUOOpPETaeMble PU W3YYEHUH OUMOJIOTUU 3HAHUS U YMEHUS
IpU pElIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHNEM (COOII0IeHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTHUBHOE HEINpUATUE JEUCTBUI, MPUHOCSIIIMX BpPEI OKpYKarolled NPUPOJHON cpee,
YMEHHE MPOTHO3UPOBATH HEOIAroNpUSTHBIE YKOJIOTHMUECKHUE MOCIEACTBUS MPeINPHHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO IKOJOTHYECKOTO MBINIJIEHUS, JKOJOTUYECKON KYJIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO HA JMAJoOre KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYpPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXIY JI0JIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe CrenupUKU OUONOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYKaroIeM
MHpE Kak O €IWHCTBE TNPHUPOABI, YEIOBEKa U OOIIECTBA, B TMMO3HAHWHM MPUPOTHBIX
3aKOHOMEPHOCTEH M pelIeHnH MpodieM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOMN IMBHIM3ALNU: O0ECTICUeHUS
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCINEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX



pemaTe pecypcHble mpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA IyTEH BBIXOJA M3 TII00AIBHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIHOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJIOTHYECKHUX 3HAHUH B LEJIAX IMOBBIIICHHUS OOIIei
KyJIbTYpPBI, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (YHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoi pu U3y4eHUH ONOJIOTHH;

NOHMMaHHE CYHIIHOCTH METOOB IO3HAHHUS, HCIIOJIB3YEeMbIX B ECTECTBEHHBIX HAYyKax,
CIIOCOOHOCTH HCIIONIb30BaTh IIOJIydaeMble 3HAHUS Uil aHanu3a W OOBSICHEHUS SBJICHUH
OKPYXXAIOLIET0 MHUpAa M MPOUCXOAAIINX B HEM H3MEHEHHH, yMEHHE JejaTh 00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIB30BaTh OWOJIOTHYECKHE 3HAHUS JUIS PEUICHUS
npo0JIeM B pEeabHBIX KH3HEHHBIX CHTYaIHSIX;

OCO3HAHME IICHHOCTU HAyYHOW JAEATEIIbHOCTH, TOTOBHOCTb OCYIIECTBISTH MPOEKTHYIO H
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHANBHYAIBHO H B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BaHUIO M CaMOOOpPa30BAaHUIO, K
AaKTMBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMHA MO OHOJOTMM B COOTBETCTBHH C JKH3HEHHBIMH
NOTPEOHOCTSMU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUsS yuyeOHOro mpeamera «buOJOrus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(ruKy METOAOB MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, NpOIlecC, CHCTeMa, HAayuHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClefoBaHue, HAOMI0/eHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTue); YHHBEpCaJbHbIE
yueOHble JeiCTBUS (I03HAaBaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (HYHKIIUOHATHLHOM TPAaMOTHOCTH U COIMATIBHOM KOMIIETEHIIMH OOYYaIOIIUXCS;
CHOCOOHOCTh o0yyJarommuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIUITMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepCalbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NPAKTHKE.

B pesynprate u3yueHus OWOIOTHM HA YpPOBHE CpEIHEro o0Imero oOpa3oBaHUs Y
oOyuarormierocsi 0yayt copMupoBaHbl MMO3HABaTeIbHbIE YHUBEpCalbHblE ydeOHbIE JIEHCTBHI,
KOMMYHHKAaTHBHbIE YHHUBEpCaJlbHble Yy4eOHble JEHCTBUS, PpErYyIATHBHBIE YHHUBEPCAJIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro ooOuero odpazoBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh MpPHU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauy, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSMU);



ONpeNeNATh LeNU MAEATENbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPHUM HX JIOCTUKEHU,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEJISIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsSCHeHHS (AKTOB W SBICHHH KHUBOH
HIPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHHUs (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAK)Ke MPOTUBOPEYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX HCTOUHUKAX;

pa3padaThIBaTh IJIAH PEHICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B IESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJbTaTOB LEIISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJIHATH pPAabOTy B YCJIOBUSAX PEATbHOTO, BHUPTYAIBHOTO U
KOMOHMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBATh KPEATHMBHOE MBILIUIEHUE [P PELLICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIET0BATENbLCKHE IEHCTBHS:

BJIQ/IETh HAaBBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOM AESTEIbHOCTH, HaBbIKAMU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLIeHHs] PAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJIb30BaTh pPa3jIMuYHbIE BHUJAbI JACSITEIBHOCTU I10 IOJIyYEHUIO HOBOTO 3HAHUA, €ro
MHTEPIpPETalNH, MPEOOPA30BAaHUI0 U NMPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHCIE TpU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYUHBIA THUIl MBIIIJICHHS, BIAJECTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/Jaud B 00pa30BATENbHON NESATEIBHOCTH W
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUIATh
TUNOTE3y €€ pelleHMs, HaxXOOuUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBAa CBOMX YTBEP)KJIECHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TOJIYYEHHBIE B XOJE pEUICHMs 3aJadyd pPe3yiabTaTbl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh 1EJICHAIIPABJICHHBIM MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
pohecCHOHATBHYIO CPEy;

yMeTh TEepEeHOCUTh 3HAHMWA B  IIO3HABATENBHYI0 M  IPAaKTHYECKyl0  001acTu
KHU3HEICSITENbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YYEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MNpEJIaraTh OpPUTMHAIBHBIE MOJXOJAbl M PEUICHUS, CTaBUTh
npoOJIeMbl U 3a]]auu, TOMyCKAIOIIUe aJbTePHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HH(OpManuu (TeKcTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HHPOPMALMIO PA3IMYHBIX BUAOB U (opm
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;



(GopMynHpoBaTh 3ampoChl M NPUMEHATh Pa3IMYHbIE METOJABI NPH IOMCKE U OTOOpe
Ounonoruveckoi HHGOpMAIUU, HEOOXOAUMOM TSl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOJIB30BAaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHY!O (GOpMYy NpPEACTaBICHUS OHOIOrMYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uHpopMaLuell: IPUMEHITh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa30OBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS M 3alIMThl WHpOpMANUU, HHGOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menne:

OCYILECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO Y4acTBOBATh B JHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBAaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMoi 3ajadyM, YYUThIBaTh WHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOTa WIN JUCKYCCUN);

pacno3HaBaThb HeEBepOaJIbHbIE CpEACTBA OOLIEHUS, MOHMMAaTh 3HAUYEHHWE COLIUAJIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH [1€PETOBOPHI;

BJIAQJIETh PA3JIMYHBIMU CIIOCOOaMU OOIIEHHS M B3aUMOJCHCTBHS, NMOHUMATh HaMEpPEHUs
JIPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsS C HUCIOJIb30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBHIyaIbHOH pabOThl MpU
peleHnH OMONIOTNYECKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOMIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

OPUHUMATh LW COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPJMHHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpeleNiaTh POJIM C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJOr0 YYaCTHHKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJUiarath HOBBIE MPOEKTHI, OICHWBATh WJCH C TO3HMIMU HOBH3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETHUECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYaIMsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OgJiaieHnne YHUBEPCAJIBHBIMH PeryJssTUBHBIMH 1eHCTBHSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M HUX pEUIeHHus B
KU3HEHHBIX M YUE€OHbIX CUTYalHsX;



BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSAX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBbIE 33Jayl B 00pa30BATENbHOM JEATEIBHOCTH M
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTAaBJIATH IUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IMPOKOM PYIULMH B Pa3HBIX 00JaCTIAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B AEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBUI
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIIOJIb30BATh MPUEMBI pedIeKCHH
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

IpUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATb MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIN3€E PE3YJITATOB IEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO APYTUX HA OLINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHS coiepxaHus ydeOHoro mpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOTO 00yYeHHsST 00yUYaroIUXCs
ouonornr. OHU BKJIIOYAIOT: crenuduueckue uisi OMOJIOTMH HAydHble 3HAHUSA, YMEHUS U
CrocoObl JEMCTBHII MO OCBOCHHIO, HMHTEpIPETallid W MpeoOpa3oBaHHUIO 3HAHUM, BUIBI
JESTENIbHOCTH 0 TOMYyYEHUIO HOBBIX 3HAHUM M HMX NMPUMEHEHHMIO B PA3WYHBIX YUEOHBIX, a
TaK)X€ B PEAIbHBIX JKM3HEHHBIX CUTyanusax. [IpeamMeTHbIe pe3ynbTaThl MpeICTaBICHbI 110 ToaaM
W3y4YCHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorusi» B 10 Knacce
JIOJKHBI OTpaXaTh:

c(hOopMUPOBAHHOCTH 3HAHUH O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B TO3HAHWU 3aKOHOB TPUPOABI U
pelieHrnr ITpoobieM PalMOHAIBHOTO MPUPOIOTIOIH30BAHMS, O BKIAJAE POCCUNCKHUX U 3apYyOEKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTUY;

BIIQJICHUE CUCTEMOW OWOJOTHYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOTIOJATAIOIINE
OMOJIOTHYECKHUE TEPMUHBI M TOHATHUS (KHU3Hb, KIJIETKA, OPraHu3M, METa0oJHM3M, TOMEOCTa3,
CaMOPETYJISILMS, CAMOBOCIIPOU3BEJEHUE, HACIEACTBEHHOCTh, HK3MEHUYHUBOCTh, POCT U PA3BUTHE),
Oouonoruueckne Tteopun (kierounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,



XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYJIbTYPHBIX pacTeHHUil), 3aKOHBI (€AUHOOOPa3Hsi MOTOMKOB
NIEPBOTO TIOKOJICHUS, PACIICIUICHHUS, YUCTOTHI TaMeT, He3aBUCUMOro HacieaoBanus I'. Mennens,
TOMOJIOTHUECKUX pSAJOB B HaclencTBeHHOW wusMeHuynBocth H. V. BaBuioa), npuHIUMbI
(KOMILZIEMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHHS, HCIIOJIB3YEMbIX B OMOJIOTHMYECKHX
UCCIICIOBAaHMSX JKUBBIX O0BEKTOB (OMHCaHUEe, U3MEepeHHe, Ha0Ir01eHUE, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPHUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHHIA,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA,
IPOIIECCOB JKU3HEACATEIbHOCTH, NPOTEKAOIIMX B OPraHU3Max pacTeHUH, >KUBOTHBIX U
YeJI0BEeKa, OMOJIOTMYECKUX MPOIIECCOB: 0OMEHA BeecTB (METaboau3M), IPEBPAILICHUS YHEPTUH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpOoPHOro TUIOB MUTAHMS, (GOTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
MHAMBUAYaAJIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOI€HE3a), B3aWMOJEWUCTBUS T'€HOB, IE€TEpO3HUCca,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK PAa3HBIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHuil, JXKMBOTHBIX W 4YeJOBeKa M HMX (YHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
GyHKIUSAME, MEXAY 3TanmaMu OoOMeHa BEIIeCTB, dTalaMH KIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHUE BBISBIIATh OTIUYUTENbHBIC MPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE pacTEeHH,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE pemaTh OWOJIOTHYECKHE 33aJa4H, BBISIBISATh TPUYUHHO-CIECICTBEHHBIC CBS3U
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpPOIleCCaMd U SBJICHUSMH, JeNaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOII0AaTh MpaBuia Mpu
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTAaTh THUIIOTE3bl, MPOBEPSITh UX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1eb UCCIe0BaHNUs, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTATHI U JeNIaTh BHIBOIBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HMCCIEOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHEe, MMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIMIECTB, W IMYyOJHMYHO TPEICTABIATH
MOJTy4YEHHBIC PE3YIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHUE OLIEHUBaThb 3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OWoyornu W MenWIUHBI (KJIOHWPOBaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
WU3MEHEHHEe TeHOMA U CO3/[aHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON AeATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIbCKOT0 X0341iCTBA, MUIIEBOM
NPOMBIIIICHHOCTH, YIIyOJIATh TIO3HABAaTENbHBI HMHTEPEC, HAaNpaBIIEHHBIH Ha OCO3HAHHBIH
BBIOOpP COOTBETCTBYIOIIEH Mpodeccud W TPOJODKEHHE OHOJOTMYECKOTr0 O00pa3oBaHUs B
OpraHu3alysaX CPEeAHEro NPOPEecCHOHATBHOTO U BBICIIET0 00pa3oBaHusl.

[IpenmerHble pe3ynabTaThl OCBOEGHHs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:



c(hOpMUPOBAHHOCThH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBAa, a TAKXKE B PEIICHUH BOIPOCOB
paloHaIbHOIO MPHUPOJIONOIL30BaHUsA, U B (OPMHPOBAHMHM LIEHHOCTHOIO OTHOIIEHHUS K
npupoje, oOLIECTBY, YENOBEKY, O BKJIaJle POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOM OMOJIOTMYECKHX 3HAHUI, KOTOpas BKJIIOYAET ONpPEICNICHHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJArarmmux OWOJIOrMYeCKUX TEPMUHOB W TOHATHH (BHI,
sKocuctema, Owocdepa), Ouonormyeckue Teopuu (dBomronronHas Teopus Y. JlapBuHa,
CUHTEeTHUEeCKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 myTsSX U HalpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTUYeCKOro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoxacrBa K. M. bopa), npaBuna (Muaumyma lO. JInbuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIOTE3bI (Tunote3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJIAMU HAyYHOTO TO3HAHUS, WCIOIb3YEeMBIMU B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpEHHeE,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHHS U OLIEHKH aHTPOMNOICHHBIX W3MEHEHUN B
PUPOJIE;

YMEHHUE BBIACTATh CYHNIECTBEHHBIC TNPU3HAKU: BHJIOB, OHMOTEOIICHO30B, IKOCHUCTEM U
onochepsl, CTaOWIM3UPYIONICTO, ABMXKYIIETO W Pa3phIBAIONICTO ©CTECTBEHHOrO 0TOOpA,
AJJTOMIATPUYECKOT0 ¥ CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS IBIKYIIUX CHII 3BOJIOIUU
Ha TeHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHus, YyepeloBaHUs
HaNpaBJICHUH SBOJIIOLNH, KPYTOBOPOTA BEUIECTB U MIOTOKA YHEPTHUU B IKOCUCTEMAX;

YMCHHE YyCTaHABIMBATh B3aMMOCBS3M MEXIY IMPOIECCAMU DSBOJIIOIHH, JIBIKYIIUMU
CHWJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3IMYHBIX SKOCHUCTEM M MPUCHOCOOIECHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBJISATH OTJIUYUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOICHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX U3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTaHU3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAaHWs, SIWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOT000pa3zus BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOIBI U
YeII0BEYeCTBa;

YMEHHE peliaTh OWOJIOTWYSCKUE 3a]a4d, BBISBISTH MPUIMHHO-CIICICTBEHHBIC CBS3U
MEXJy HCCIICyeMbIMH OHWOJOTHYCCKHMH TIPOIECCAMU W SIBJICHUSMH, JIeJIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHMH TIOJIYY€HHBIX PE3yIbTaTOB;

YMEHHE BBINIOJHATH JTA0OPAaTOpHBIE U MpPaKTHUYECKHe pabOThl, COOMIONATh MpaBMia MPHU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, IMPOBEPATh HMX HKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
dbopMynupys 1eb UCCIe0BaHMUs, aHATM3UPOBAThH MOYYCHHBIE PE3YNIbTAThI U JeNIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B Yy4eOHO-HMCCIENOBATENbCKOM paboTe Mo OMOJIOTHH, YKOJOTHH H
MEMIIMHE, MMPOBOJUMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, M IMYOJUYHO IPEICTABIATH
MOJTyYEHHBIC PE3YJIbTAThl HA YICHHYCSCKUX KOH(PEPEHITUSX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUHM O TMPOUCXOKIACHUM KHU3HU, YEIOBEKa U
YeNOBEUYEeCKNX pac, O MPUYMHAX, MOCIEACTBUAX W CIMOCO0AaX MPEAOTBPAIICHUS TIIOOATBHBIX
U3MEHEHUH B 6uocdepe;



YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETLHOCTH B
obmacth  OWONIOTHH, OKOJOTWH, MPUPOIOIOIBG30BAHUS, MEIHWIMHBI, OWOTEXHOJOTHUH,
IMCHUXOJIOTUHU, BCTCPpUHAPHU, CCIBCKOI'O XO3HﬁCTBa, HHHlCBOﬁ MPOMBIIIJICHHOCTH, yFJIYGJ'ISITB
NO3HABATENBHBI WHTEPEC, HANpPABICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npopeccud M TMPOJOIDKEHUE OHMOJIOTMYECKOro 00pa3oBaHUsT B OPraHU3AIUSAX CPEIHETo
po(heCcCHOHATLHOTO | BBICIIET0 00pa3oBaHUsI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosauuyecTBo yacoB DJIeKTPOHHbBIE
Ne HauMeHoBaHnue
Kontpoan | Ipakruuec | (uudposbie)
n/ pa3aesioB U TeM
Bcero HbIe KHe o0pa3oBaTeib
n NMPOrpaMmblI
padoThI padoThI HbIE pecypchl

buonorus kak Hayka

2 J’KuBbIe CHCTEMEI U HX




U3y4yeHue

buosornusa kinetkn

0.5

Xumuueckas
OpraHu3aIys KJIETKHA

10

Crpoenue u GyHKIUU
KJIICTKH

OOMeH BELIECTB U
MPEBpAIICHIE YHEPTUU
B KJIETKE

HacaencrBennas
uHpopmanus u
peanu3anus €€ B KIETKE

0.5

JKu3HEeHHBIA UK
KJIIETKHA

Crpoenne u GyHKIUU
OpPTraHU3MOB

17

1.5

10

PasmHOXeHue 1
pa3BUTHE OPraHU3MOB

1.5

11

I'enernka — Hayka o
HaCJIEJCTBEHHOCTU U
WU3MEHUYUBOCTH
OpraHu3MOB

0.5

12

3aKOHOMepHOCTI/I
HaCJICACTBCHHOCTHU

10

13

3aKOHOMEPHOCTH
U3MCHYNBOCTH

14

T'e”HeTHnka yenoBeka

0.5

15

CCJ'IGKI_II/ISI OpraHu3mMoB

16

buorexHonorus u
CUHTETUYECKASA
ounoJiorus

17

PesepBHOE Bpems

O011ee KOJIMYECTBO
Y4acoB I10 MPOrpamMme

102

13

11 KJIACC

Ne
n/
n

HaumenoBanue KoaunuecTBo uacoB

pa3aesioB U TeM
NPOrpaMmsblI

Bcero

KonTpoJs

IIpakTHyeckune

DJIeKTPOHHbIE

(undpossbie)
o0pa3oBareJib




HbIe
padoThI

padoThI

HbIE pecypchl

3apoxaeHue u
pa3BUTHE
9BOJIFOLIMOHHBIX
MpEe/ICTaBICHUM B
Oouogoruu

MuxkposBontonus
U €€ pe3yJIbTaThl

14

Makpo3Bonronus
U €€ pe3yJIbTaThl

IIpoucxoxnenne
Y Pa3BUTHE KU3HU
Ha 3eMiie

15

1.5

IIpoucxoxnenne
yeJoBeKa —
AHTPONOTECHE3

10

DKOJIOTHS —
HayKa o
B3aMMOOTHOLIEHU
SIX OPraHu3MOB U
HaJJOpraHU3MEHH
BIX CUCTEM C
OKpYy>Karoleu
cpenoit

0.5

OpranusMsl 1
cpena oOuTaHus

1.5

DKOJIOTHSA BUIOB U
TIOIYJISA AN

0.5

OKonorus
COOOIIECTB.
ODKOJIOTHYECKHUE
CHCTEMBI

12

0.5

10

buocdepa —
rodanpHas
IKOCUCTEMA

11

YenoBek u
OKpY Karotas
cpena

12

PesepBHOE Bpems




OBILIEE

KOJIMYECTBO

YACOB IIO 102 75

[TPO'PAMME

MMOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne KoumnuectBo yacos Jlata DJIeKTPOHHBI
Tema ypoka

n/ Bce | Kourponnr | Ilpakruuec | HM3y4deH e uudpoBble

1| ro HbIe KHe us oOpa3oBareJib




padoThI

padoThI

HbIE pecypchl

buonornsa xak
KOMILIEKCHAs
HayKa U KaK 9acTh
COBPEMEHHOTO
o0111ecTBa

JKusrle cucTeMbl
U UX CBOICTBa

YpoBHeBas
OpraHu3aIus
JKUBBIX CUCTEM

Uctopus
OTKPBITUS U
W3Y4YEHUs KIIETKHU.
Knerounas
Teopus

Metoanl
MOJIEKYJIIPHOHN 1
KJIETOYHOU
Ouonorumu.
IIpakTnueckas
pabora
«M3yuenue
METO/I0B
KJIETOYHOU
6uosorun
(xpomarorpadus,
anexTpodopes,
muddepeHanbH
oe
neHTpudyrupoBan
ue, [1L[P)»

0.5

XUMHUYECKUN
COCTaB KJIETKHU

MuHepanbHbie
BEIIECTBA KJIETKH,
ux Ouonoruyeckas
poib

Opranunueckue
BEIL[ECTBA KJIETKU
— Oenku.

0.5




JlaGopatopHas
pabota
«O0HapyxeHue
0eNKoB ¢
TIOMOIIIBIO
KaueCTBEHHBIX
peaKuuii»

CBolicTBa,
KJ1accupuKauus u
byHKIIUK OEIKOB

10

Opranuueckue
BElIeCTBA KJIETKH
— YTJI€BOJIbI

11

Opranunueckue
BEIECTBA KJIETKH
— JTUIHUIBI

12

Hyxnennossie
kucnotsl. [JHK u
PHK.
JlaGopaTopHas
pabora
«HccnenoBanue
HYKJIEMHOBBIX
KHCIIOT,
BBIJICTICHHBIX W3
KJIIETOK
pa3IMYHBIX
OpPTaHU3MOBY

0.5

13

Crpoenue u
byakuun ATO.
Apyrue
HYKJICO3UATPU(OC
dater (HTD)

14

CexBeHUpOBaHUE
JAHK. Metoabt
TCHOMHUKH,
TPAHCKPUIITOMHUKH
, IPOTEOMUKHU

15

MeTtonasl

CTPYKTYPHOM
Ouoaorun

16

Tumel KI1eToK.




IIpokapuornuecka
A KJIETKa

17

Crpoenue
AYKapUOTHUUYECKOMN
KJIETKH.
[IpakTnueckas
pabora
«3yuenne
CBONCTB
KJIETOYHOU
MeMOpaHbD)

0.5

18

[ToBepXHOCTHBII
anmnapar KJIeTKU

19

OnHOMEMOpaHHBI
€ OpraHOM/IbI
KJIETKH.
[IpakTuueckas
pabora
«3yuenne
JBUKECHUS
LATOILUIa3MBbI B
pacTUTEIbHBIX
KJIETKax»

0.5

20

ITomyaBTOHOMHBIE
OpTaHOUIBI
KJICTKH:
MUTOXOH/IPHH,
TUTACTHIBL.
JlaGopatopHas
pabota
«HccnenoBanue
IUIa3MOJIN3a U
JIeTIa3MOIT3a B
pacTUTENBHBIX
KJIIETKaX»

0.5

21

HememOpanHsbie
OpTaHOUIBI
KIICTKH

22

Crpoenue u
byHKIIH siipa

23

CpaBHHUTEIBbHAS
XapaKTepUCTHKA
KIIETOK DYKapHOT.

0.5




JlaGopatopHas
pabota
«3yuenne
CTPOCHUS KJIETOK
pa3IMYHBIX
OpPTraHU3MOB»

24

AccumMuianus u
JHUCCUMUJIALINSA —
JIBE CTOPOHBI
MeTaboIu3Ma.
Tumnsl oOMeHa
BCIICCTB.
JlaboparopHas
pabora
«3yuenne
KaTaJIUTHYECKOMN
aKTHUBHOCTH
dbepmeHTOB (Ha
MIpUMEpe aMIIIa3bI
WM KaTaja3bl)»

25

depMeHTaTUBHBIH
XapakTep peakiui
KJIETOYHOTO
MeTaboIM3Ma.
Jlaboparopnas
paborta
«M3yuenue
(epMEeHTaTUBHOTO
pacuienaeHus
HepoKcHIa
BOJIOpPO/JIa B
PACTUTCIIBHBIX U
JKUBOTHBIX
KJIIETKaX»

0.5

26

benku-
aKTHUBATOPHI U
Oenku-
UHTHOUTOPBI

27

ABTOTpO(DHBIH
TUI OOMEeHa
BEIIECTB

28

dorocunTes

29

XeMOCHUHTES.

0.5




JlaGopatopHas
pabora
«CpaBHeHue
MIPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

30

AHa3poOHbBIC
opraHnu3Msbl. Bussl
OpOXKEHUS.
JlaGopaTopHas
pabora
«CpaBHeHUE
IPOIIECCOB
OpoXxeHus u
JIBIXAHUS

31

AdpoOHBIE
OpTraHU3MBI.
Dranbl
SHEPreTUIEeCKOro
oOMeHa. DHeprus
MeMOpaHHOTO
rpagueHTa
npoToHOB. CuHTE3
AT®: Pabora
npotoHHoN ATO-
CUHTA3BI

32

O06o001menue u
cUCTEeMaTH3aIHs
3HaHUU 10 TEME
"OOMeH BellecTB
U TIpEeBpaIIeHUE
JHEPruU B KIETKe"
/ KontpomnbHas
pabota o Teme
"OOMeH BellecTB
U TIpEeBpaIIeHUE
SHEPIUH B KiIeTKe"

33

Peaxnun
MaTpUYHOTO
CUHTE3a

34

Tpanckpunuusa —
MaTpUYHBIN
cunte3 PHK




35

Tpancisauus u e€
Tkl

36

Konuposanue
AMHHOKHCIIOT.
Ponp pubocom B
ouocuHTe3e OeKa

37

Opranu3zanus
reHoma y
MPOKAPUOT U
DYKapHOT

38

MonexyinspHbie
MECXAaHU3MBbI
IKCIPECCUU T€HOB

y 9yKapuoT

39

Bupycsr —
HEKJICTOYHbBIC
(OpMBI KU3HU U
o0JuraTHbIC
napasuThl.
[IpakTuueckas
pabora
«Co3nmanue
MOJIEJIA BUPYCa»

0.5

40

Bupycusie
3a0oJeBaHus
4eJI0BEKa,
KUBOTHBIX,
pacTeHun

41

HanorexHonoruu
B OMOJIOTUHU U
MEIULINHE

42

Ku3HeHHBIN UK
KJIETKU

43

MartpuyHslii
cunre3 JJHK

44

XPpOMOCOMBI.
JlaGopatopHas
pabora
«3yuenune
XpOMOCOM Ha
TOTOBBIX
MUKpOIpenaparax

0.5




»

45

JleneHue KIeTKH
— MHUTO3

46

Turnbl KJIETOK.
Kapuokunes u
IUTOKHHE3.
Perynsuus
YKU3HEHHOTO
[IMKJIA KJIETOK.
JlaboparopHas
pabora
«Hao0mronenune
MHUTO3a B KJIETKax
KOHYMKA KOpeIIKa
JyKa (Ha TOTOBBIX
MHKpOIIpenaparax

)»

0.5

47

O06o061IEHNE U
CHCTEMAaTHU3aIlH
3HAHHH 10 TeMaM
"HacnencrBenHas
uHpopManusi u
peanu3anus €€ B
KieTke",

" Kn3HeHHBIN
LUK KJIeTKu" /
KonTponbHas
pabora 1o Teme
"Peakiuu
MaTPUYHOTO
cuHTe3a"

48

Opranusm Kak
€IMHOE LeJI0e

49

TkaHu pacTeHUN.
JlaGopatopHas
pabora
«3yuenune
TKaHEN pacTeHU»

0.5

50

TkaHH )KUBOTHBIX
U YeJIOBeKa.
JlaGopatopHas
pabora
«3yuenue

0.5




TKaHEN
JKUBOTHEIX»

51

Opransl.
Cucrembl
OpraHoB.
JlaGopaTopHas
pabora
«3yuenne
OpraHoB
I[BETKOBOT'O
pacTeHHS»

0.5

52

Omnopa Tena
OpraHU3MOB

53

JBr>xenue
OpraHu3MOB

54

ITuranue
OpraHU3MOB

55

IIuranue
IIO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurensHa
s CHCTEMA
YeJI0BeKa

56

Jlpixanue
OpraHU3MOB

57

Jlpixanue
MMO3BOHOYHBIX
JKUBOTHBIX U
YyeJoBeKa

58

Tpancnopr
BEIIECTB Y
OpraHu3MOB

59

KposenocHas
cucreMa
IIO3BOHOYHBIX
JKUBOTHBIX U
4eJIoBeKa

60

Brinenenne y
OpraHu3MOB

61

3ammra y
OpPTaHHU3MOB

62

NmmyHnHas




CHUCTEMA YCIIOBCKA

63

Paznpaxumocts u
perynus y
OpraHu3MOB

64

I'ymopanbHas
perynauus u
SHIOKPUHHAS
cucrema
JKUBOTHBIX U
4esI0BeKa

65

Dopmsbl
Pa3MHOKEHUs
OpraHu3MOB

66

ITonosoe
pPa3MHOXKEHUE

67

Metiio3

68

I'amerorenes.
OG6pa3zoBanue u
pasBuUTHE
IIOJIOBBIX KJIETOK.
JlaGopaTopHas
pabora
«3yuenne
CTpOECHUS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIIpenaparax
»

0.5

69

NuauBunyansHOE
pa3BHUTHE
OPraHU3MOB —
OHTOTEHE3

70

3akyajKa OpraHoB
¥ TKaHew n3
3apOJIBIIIEBBIX
JINCTKOB

71

Pocrt u passutue
KUBOTHBIX.
JlaboparopHas
pabora
«BpIsBIEHUE
MPU3HAKOB

0.5




CXOJICTBA
3apoJIbIIen
MMO3BOHOYHBIX
JKMBOTHBIX»

72

PazmHoxenue u
pa3BUTHE
pacTeHuil.
JlaGopaTopHas
pabora
«CtpoeHue
OpraHoB
Pa3MHOKEHUS
BBICIIIUX
pacTeHuin»

0.5

73

O6o006menne u
CUCTEMAaTH3aIIH
3HaHUI 10 TEME
"CtpoeHue u
byHKIIUN
opranu3moB" /
KonTponbHas
pabora 1o Teme
"CtpoeHue u

byHKUIUM
OpaHu3MOB"

74

Hcropus
CTaHOBJIEHUS U
pa3BUTHS
TeHETUKHU KaK
Hayku. OCHOBHBIE
TIOHATHUS U
CHUMBOJIBI
TeHETHUKU.
JlaGopatopHas
pabota
«/Ipo3oduna xak
00BEeKT
TeHETUYECKUX
HUCCIICIOBAHHI

0.5

75

3aKOHOMEPHOCTH
HaCJICTOBAHMSI
NIPU3HAKOB.
Monorubpuanoe

0.5




CKpEIlUBaHHUE.
[IpakTnueckas
pabora "MU3yuyenue
pe3yJIbTaToB
MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y
npo3opuis”

76

[uTonormyeckue
OCHOBBI
MOHOTHOPHIHOTO
CKpELIUBAHUS

77

Ananuzupyroniee
CKpELIMBaHHUE.
Henonnoe
JIOMUHUPOBaHUE

78

Jurudpumnoe
CKpEIlMBaHUE.
[IpakTuueckas
pabora
«M3yuenue
pe3yJIbTaToOB
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JIPO30(UITBDY

0.5

79

uTonornueckue
OCHOBBI
JTUTHOPUTHOTO
CKpELIUBAHUS

80

CreruieHHoe
HACJIEIOBAHUE
MIPU3HAKOB

81

XpoMocoMHast
TEeOpHst
HACJIEJICTBEHHOCT
n

82

I'eneTnka nmona

83

I'enorum kak
EeJIOCTHAs
cucTreMa

84

I'eneTnueckui
KOHTPOJIb
pa3BUTHS




pacTeHui,
KUBOTHBIX U
YyeJI0BeKa

85

N3MeHuuBoCTE
MPU3HAKOB. Buibl
N3MEHUYNBOCTH

86

Monudukarmonx
ast ”3BMEHYNBOCTh

87

Bapuanuonubliii
pan u
BapuallMOHHAas
KpuBasl.
JlaboparopHas
pabora
«HccrnenoBanne
3aKOHOMEPHOCTEM
MOAM(UKAITMOHHO
W U3MEHYHUBOCTH.
[TocTpoenue
BapUAILIMOHHOTO
psana u
BApHUAIMOHHOMN
KpHUBOW»

0.5

88

I'enoTunmaeckas
N3MEHUYNBOCTD.
Komb6unarusHas
N3MEHUYHBOCTH

89

MyranunonHas
W3MEHYHUBOCT.
IIpakTrueckas
pabota «MyTtauuun
y 1po30¢uisl (Ha
TOTOBBIX
MUKpOIpenaparax

)»

0.5

90

3aKOHOMEPHOCTH
MYTallMOHHOTO
mporecca.
ONUIreHeTHKa 1
SIUTeHOMHKA

91

0O000meHne n
CHUCTEMATHU3ALIUS
10 TEME

0.5




"T'eneTuka - Hayka
0
HACJIEJICTBEHHOCT
U ¥ UI3MEHYUBOCTHU
opranu3moB" /
Konrtponbnas
pabora o Teme
"T'enetuka"

92

I'enetnka
YyeloBeKa.
IIpakTnueckas
pabora
n

CocraBiienue u
aHaau3

POAOCIOBHOM'

93

Metonsl
MEIULIUHCKOU
T€HETUKU

94

3HaueHHUE
MEIMITHHCKOM
T'€HETUKHU B
MpEeA0TBpALICHUN
U JISYCHUH
T€HETUYECKHX
3a001€BaHNI
yeJIOBEeKa

0.5

95

OcHOBHBIE
HOHATHUSA
CEJIEKIINH.
JlaGopatopHas
pabota "U3ydenue
COpTOB
KYJBTYPHBIX
pacTeHni U TOPOL
JIOMAIITHUX
JKUBOTHBIX"

0.5

96

Metobl
CEJIEKIIHOHHOMN
paboTEHL.
JlaboparopHas
pabora "U3ydenue
METO/I0B
CeNIeKIIUU




pacteHui"

JlocTKeHHs
CeJIeKLIUU
pacTeHuil u
97 JKUBOTHBIX. 1
[IpakTnueckas
pabora
"[IpuBuBKa

pacrenuit”

Coxpanenue,
U3yYCHHUE U

98 HCIIOJIL30BaHHUE 1 0.5
FeHETHYECKHUX

pecypcoB

buorexnonorus
KaK HayKa u
OTpacib

99 MIPOU3BO/ICTBA.
[IpakTuueckas
pabora "Uzyuenue
00BEKTOB

ouorexuomorun"

OCHOBHBIE
HapaBJICHUA
100 P

CUHTETUYECKUN
OHOJIOTUH

XpOMOCOMHas 1
101 | renHnas 1
WHXXCHEPUS

MenunuHckue
102 A 1
OHOTEXHOJIOT MU

OBLLEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

102 0 13.5

11 KJIACC

Ne Tema ypoka Hara JJIeKTPOHHBIE

n/ KoanuectBo yacoB u3ydeH | uMppoBbIE

n us oOpa3oBareJib




HbIE pecypchl

Bce
ro

Kounrtpous
HbIE
padoThI

IIpakTHyec
KHe
padoTshI

OBOJIOIHOHHAS
teopus Y.
JapBuHa

JIBIOKYIIIME CHUITBI
9BOJIOLIMU BUJIOB
o Y. Jlapsuny

boproa 3a
CYLIECTBOBAaHHUE,
€CTECTBEHHBIN U
HWCKYCCTBEHHBIN
otbop

dopMupoBaHUE
CHHTETHYECKOH
TEOPHUH
SBOJIIOLUN

OTansl
9BOJIIOIMOHHOIO
mpoliecca:
MUKPO3BOJTIOITUS
u
MaKpO3BOJTIOIHS

[Monmynsauus —
3JIEMEHTapHas
eJTMHUIIA
JBOJIIOIUU

3akoH
TeHETUYECKOr 0
paBHOBecHs Jx.
Xapnau, B.
Baitn6epra.
JlaGoparopHas
pabora
«BrIsBneHue
W3MEHUYUBOCTH Y
oco0ei 0JTHOTO
123791 ;13

0.5




DnemMeHTapHbIE
(hakTopsI
HBOJIOLINU

D ekt

OCHOBATCJIA.

Dddekt

OyTBUIOYHOTO
TOPJIBIIIKA

10

Murpanuu.
N3onsiuu
MOMYJISIUAMN:
reorpaduyeckas,
Ouosoruyeckas

11

EcrecTBennbIi
oTbop —
HaMpaBJISIOMIMAI

bhakTop
IBOJIIOIIH

12

[TostoBoit 0TOOP

13

[Tpucnocobnenno
CTb OPraHu3MoOB
KaK pe3yJbTar
MHKPOIBOJTIOIHH.
JlaGoparopHas
pabota
«3yuenue
apomMop(h030B 1
UIM0AJIaNTalui y
pacTeHuit u
KUBOTHBIX»

0.5

14

ITpumepsl
npUcrocobIeHni
Yy OpPraHU3MOB:
MOP(OJIOTHIECKU
c,
(bU3MOTIOTHYECKH
e,
OMOXUMHUYECKUE,
MOBEJICHUECKHE.
JlaGopaTopHas
pabora
«IIpucnocobienu
ST OPTaHU3MOB H

0.5




ux
OTHOCHUTCIIbHAas
I.[GJ'ICCOO6p33HOCT
b»

15

Bun, ero
KPUTECPUH U
CTPYKTYpa.
JlaGopaTopHas
paborta
«CpaBHeHuUe
BHJIOB T10
MOP(OJIOTHIECKO
MY KPUTEPHIO»

0.5

16

Crpykrypa BUJa

17

BunoobpazoBanu
€ KaK pe3yJbTar
MHKPO3BOJIIOIIUN

18

CBs13b
MHUKPO3BOJIOIIUU
u
SIHIEMHUOJIOTHH

19

Makpo3Bosronus.

ITameonToornue
CKH€E METObI
W3y4YEHUs
SBOJIOUHU

20

buoreorpaguuec
KHNE METOAbI
U3YYCHUS
ABOJTIOIINH

21

OMOPHOIOTHYECK
ue u
CpaBHHUTEIIHHO-
Mopdonoruuecku
€ METObI
W3YYCHHUS
ABOJTIOIINH

22

MonexyisapHo-
IFCHETHYECKHUE,
OHMOXMMUYECKHUE
u
MaTeMaTUYECKHE




METObI
U3Y4YCHUS
SBOJIIOLIMU

23

Oo6mue
3aKOHOMEPHOCTH
3BOJIIOLIUA

24

AnanrtuBHasg
panuanus.
HepasHomepHocT
b TEMIIOB
ABOJIIOLUU

25

Hayunsre
TUIOTE3bI
MIPOUCX 0K IACHUS
JKM3HH Ha 3eMiie

26

Jlonay4Hble
IIPEJCTABICHUS O
3apOXKIECHUU
KHU3HU

27

OCHOBHBIE 3TaIbI
HEOPraHW4YECKON
ABOJIIOLHUU

28

I 'ummoresnr
3apOXKICHUSA
KU3HU

29

Ucropus 3eminu u
METOJIbI €€
W3YYCHHUS.
JlaGoparopHas
paborta
«3yuenue u
OTICaHHE
HCKOTIaeMBIX
OCTaTKOB
JPEBHHUX
OpPTaHU3MOB»

0.5

30

Hauanensbie
JTarlbl
OpraHu4eCcKou
3BOJIIOLUN

31

OBOITIOIASA
3yKapuoT




32

OcHOBHBIE 3Tarbl
SBOJIIOLIMU
PacTUTEIHLHOTO
Mupa.
[IpakTuueckas
pabora
«M3yueHue
ocoOeHHOCTeH
CTPOCHHS
pacTeHuii pa3HbIX
OTJICIIOB»

0.5

33

OCHOBHBIE dTanbl
DBOJIIOLUHA
KUBOTHOTO MUPA

34

DBOJIOIHS
KUBOTHBIX.
[IpakTnueckas
pabora
«3yuenune
0COOEHHOCTEMH
CTpOCHHS
MO3BOHOYHBIX
KUBOTHBIX)

0.5

35

PaszButue xu3Hu
Ha 3eMJIe 110 3paM
U NIepuoiam

36

MaccoBsle
BBIMUPAHUS —
9KOJIOTHYECKHE
KpPU3UCHI
MPOILIIOTO

37

CoBpeMeHHbIH
AKOJIOTUYESCKHU U
KpHU3HC, €T0
0COOEHHOCTH

38

CoBpemeHHas
cucTeMa
OpPraHUYECKOTO
Mupa. OCHOBHbBIE
CUCTEMAaTUYECKUE
TPYIIIBI
OpraHHU3MOB

39

O0600111eHE U




cucTeMaTu3alus
3HaHUH MO TeMaM
"MUKpPOIBOITIOLHN
U ee
pe3yibTaThl",
"Maxkpo3Boronu
s U ee
pe3yabTathr"/
KoHntposbHas
pabora 1o Teme
"Opomronus"”

40

AHTpomosnorus
— HayKa o
4eJIOBEKE

41

PasBurne
IIPEACTABICHUH O
IIPOUCXOKACHUN
YeJI0BeKa

42

MecTo yeaoBeka
B CHCTEME
OpPraHHYECKOTO
MUpa.
JIaGoparopHas
paborta
«H3yuenue
ocoOeHHOCTEH
CTPOCHHSI CKelleTa
YyeJI0BeKa,
CBSI3aHHBIX C
MIPSIMOX OKJICHHE
M»

0.5

43

JIBroKyIe CUIIbI
AHTPONOTEHE3a

44

CooTHonIeHHE
OMOJIOTHYECKUX U
COIMATILHBIX
(akToOpoB B
AHTPOITOTEHE3E

45

OCHOBHEBIE
cTaauu
aHTpOTIOTeHe3a

46

IlanmeoreneTuka u
HaJeOr€HOMHUKA




47

OBOITIOLINA
COBPEMEHHOTO
YyeJloBeKa

48

Yenoseueckue
pachl.
[IpakTuueckas
paborta
«3yuenue
9KOJIOTMYECKUX
aganTanui
YEJI0BEKa

0.5

49

MexaucuuIningaa
PHBIE METO/IBI
AQHTPOITOJIOTUHU

50

3apokIeHUE U
pa3BUTHE
DKOJIOTHH

51

Mertob1
3KOJIOTUH.
JlaGopaTopHas
pabora
«3yuenue
METO/IOB
9KOJIOTUYECKUX
HCCIIE0BAHUI

0.5

52

3HaueHHue
9KOJIOTHYECKUX
3HAHUHN 11
YJeJIOBEKa

53

ODKOJIOTHYECKUE
(bakTopsl

54

AOuoTnueckue
(daxTopsl. CBet
Kak
JKOJIOTUYECKU I
¢axrop.
JlaGopaTopHas
paborta
«BpIsiBICHUE
MPUCTIOCOOTICHU I
OpPTaHHU3MOB K
BITUSTHUIO CBETa»

0.5




55

AOGuotnueckue
(hakTopHI.
TeMmneparypa kax
3KOJIOTUYECKUI
(dhakTop.
JlaGopaTopHnas
pabora
«Bp1siBICHUE
MIPUCTIOCOOICHHIA
OpPraHU3MOB K
BIIUSTHUIO
TEeMIIEPaTyphI»

0.5

56

Abuornueckue
(bakTopHI.
BnaxHocTb Kak
9KOJIOTHYECKUI
(bhakTop.
JlaGopaTopHas
pabora
«AHaTOMHYECKHE
0COOEHHOCTHU
pacTeHuit u3
Pa3HBIX MECT
0o0UTaHUI»

0.5

57

Cpenst oouTanus
OpPraHu3MOB

58

buomornueckue
PUTMBI

59

JKusuenurie

¢bopmbl
OpraHW3MOB

60

buornueckue
(bakTopsl

61

3HayeHue
OHMOTHUYECKHUX
B3aHUMOICHCTBHIA
JUISt
CYIIECTBOBAHHUS
OpPraHUu3MOB B
cpene oOuTaHus

62

OKOJIOTUYECKHE
XapaKTePUCTHKU
TOMYJISIITII




63

OCHOBHEBIE
IMOKa3aTeun
TTOTTYJISILIVIH:
YUCJIEHHOCTD,
IJIOTHOCTD,
BO3pacTHAsI U
I10JI0Bas

CTPYKTypa

64

OcCHOBHEBIE
MOKAa3aTelIn
MONYJISLIUN:
POXK]1a€MOCTb,
MPUPOCT, TEMIT
pocra,
CMEPTHOCTb,
MUTpAIIU

65

DKoornyecKas

CTPYKTypa
MO YJIALIN

66

JnHamuka
MOIYJIALUU U €€
perynsanus

67

Kpussie pocta
YHUCJIEHHOCTHU
MOMYJISILIUH.
Kpussie
BBDKUBAHUS

68

DKoJyioruueckas
HUIIIa BUJIA.
JlaGoparopHas
paborta
«IIpucnocobnenu
S CeMSIH
pacTeHui K
pacceneHuIo»

0.5

69

Bun xak cucrema
MOITYJISA AN

70

3aKOHOMEPHOCTH
MOBE/ICHUS U
MHTpanui
KUBOTHBIX

71

Coo01iecTBo




OpraHu3MOB —
§70)1 (S35 (0X]

72

DKocucremMa Kak
OTKpBbITas
cHhcTEMA

73

Kpyrosopot
BEILIECTB U MOTOK
SHEPTUHU B
9KOCHCTEME

74

OCHOBHEIE
moKasareiiu
3KOCUCTEMBI

75

DKOJIOTUYECKHE
MTUPaAMU/IBI

76

N3menenus
COOOIIIECTB —
CYKIIECCHH

77

[IpuponHbie
9KOCHUCTEMBI.
DKOCHCTEMBI
03€p U peK.
DKOCHUCTEMBI
MOpel U OKeaHOB

78

[IpupoaHbie
9KOCHUCTEMBI.
DKOCUCTEMBI
TYHAP, JE€COB,
CTeneH, IMyCThIHb

79

AHTpPONIOT€HHBIE
9KOCHUCTEMBI

80

Ypboskocuctemsl
. [IpakTrueckas
paborta
«M3yuenue u
OIHMCaHue
ypOOIKOCUCTEMBI
»

0.5

81

3aKOHOMEPHOCTH
¢bopmupoBaHus
OCHOBHBIX
B3aUMOJCUCTBUN
OpPraHHU3MOB B




OKOCHUCTEMAX

82

MexaHu3msl
BO3JEUCTBUSA
3arpsI3HEHUI
Pa3HBIX TUIOB Ha
cyOopraHnu3MeHH
oM,
OpraHU3MEHHOM,
MONYJIALIUOHHOM
1 SKOCUCTEMHOM
YPOBHSIX

83

buochepa —
oOmernaneTapHa
s1 000JI04YKa
3emim

84

VYuenue B. H.
Bepnaackoro o
ouocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
onocdepsl

86

Kpyrosopots!
BEIIECTB U
OHMOreOXUMHYECK
W€ IUKJIIbI

87

30HANBHOCTH
onocdepsl.
OcHOBHBIE
OMOMBI CyIIN

88

Y cToOMUuBOCTD
ouochepsl

89

OKOJIOTUYECKHE
KPU3UCHI U UX
TIPUYUHBI

90

Bo3znerictBue
YeJIoBEKA Ha

ouochepy

91

AHTpONIOreHHOE
BO3JICHCTBUE HA
pPacCTUTENbHBIN U
JKUBOTHBII MU

92

OxpaHa npupos!




93

OcHoBHbIE
TIPUHLIMIIBI
YCTOHYUBOTO
pa3BUTHUS
YeJl0BEYeCTBA U
MIPUPOJIBI

94

Pammonansuoe
MIPUPOJIOIOJIB30B
aHue
COXpaHCHHUE
OHOJIOTHYECKOTO
pa3HooOpa3us
3emim

95

O0600111eH1E U
cucTeMaTH3aIus
3HAHUH 110 TEMaM
"JKo0THS -
HayKa o
B3aMMOOTHOIIIEHU
SIX OPraHU3MOB
Apyr ¢ Apyrom u
HaJIOpraHu3MEHH
BIX CHCTEM C
OKpYy>Karoleu
cpenoit",
"Opranusmsl U
cpena ooutanus",
"DKOI0THUs BUIOB
u nonyasiuus",
"JKkonorus
co00IIIeCTB.
OKOJIOTUYECKHE
CHCTEMBI",
"Buocdepa -
riaodannLHAas
skocuctema" /
KonTponbHas
pabota o Teme
"Oxonorusa"

96

Pe3epBHbIil ypok

97

Pe3epBHbIil ypok

98

PezepBHbIit ypok

99

Pe3epBHbIit ypok

R




100 | Pe3epBHBI ypoK 1
101 | Pe3epBHBI ypoK 1
102 | PesepBHBII ypok 1
OBLIEE
KOJIMYECTBO
YACOB IIO 102 0 7.5
[TPOTPAMME

IMPOBEPAEMBIE HA EI'D ITIO BUOJIOT'MU TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
€CTECTBEHHBIX HayK, B (dhopMupOBaHHH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHWU 3aKOHOB MPUPOABI U
PEIICHUHU KU3HEHHO BAYKHBIX COLUATBHO-ITHUECKUX, SIKOHOMUYECKHX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, & TAKXKE B PELLIEHUU BOIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHUS K TPUPOJE, OOLIECTBY, YEIOBEKY; O BKIAJE POCCUICKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OHOIOTHH

Bnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCMOJb3yEeMbIX B OMOJOTMYECKHX HCCIIEOBAHUSAX >KUBBIX
O0OBEKTOB M D3KOCHCTEM (ONUCaHWe, W3MEpEeHue, MPOBEACHUE
HaOJt0/IeHnH); Ccroco0aMy BBISBJICHUS W OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIIEPUMEHTATbHBIMU
cpeactBamu, (GOpPMYIHpYS IIeNb HWCCIEAOBAaHUS, aHATU3UPOBATH
MOJTyYEeHHBIE PE3YJIbTAThI U J1€1aTh BHIBOJIBI.

BblsiBIIeHHEe 3aBUCMMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYMHAMH,
00BSICHEHUE TIOTYYCHHBIX PE3yNbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHHTI/Iﬁ, T@OpI/Iﬁ 1 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHMOJOTMYECKHX 3HAaHUM, KOTOpasd
BKJIFOYAET: OCHOBOITOJIATAIONIHE OWOJOTUYECKHE TEPMHUHBI M TIOHSTHS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTraHu3M, BHI, TOMYISIMS, YKOCHCTEMA,
OuorieHo3, omocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,

OvocuHTe3 Oenka, OWONONIMMEPBI, JUCKPETHOCTh, CaMOpETyJILus,




CaMOBOCIIPOU3BE/ICHHUE, HaCJIeJICTBEHHOCTb, W3MEHUYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosornueckue Teopuu: KierouHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, 1.1. MeunnkoBa, XxpoMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxoacrsa K. bapa, sBoonuoHHas
teopust Y. JlapBuHA, CHHTETHYECKas TEOPUS DHBOJIIOLMUHU, TEOpUs
antporioreHe3a Y. JlapsunHa; Teopus Oumoreorneno3a B.H. Cykauépa;
yuenue H.W. BaBuioBa o 1neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KylIbTYpHbIX pacTeHuid, ydyenue A.H. CeepuoBa o0 nyrix u
HampaBJIeHUsX 3BojroIUH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs TOTOMKOB IEPBOTO MOKOJICHHUS, PACICIUICHUS
MIPU3HAKOB, HE3aBUCHUMOrO HaclieZoBaHus mpuszHakoB [. Mennens;
CLICTUIEHHOTO HACJEI0BAaHUS IMPU3HAKOB W HApYyILIEHUS CLEIJICHUs
reHoB T. MopraHa; roMoOJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. Basunosa; reneruueckoro pasHoBecus JIxk.
Xapnu u B. BaiinOepra; 3apoasimeBoro cxonactsa K. Bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miomiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBmwia (Muaumyma FO. Jlubuxa, sKoJorn4eckoi mupaMuibl 4uced,
OMOMAacChl U SHEPTUN);

runote3bl (koauepBatHo A.W. Omnapuna, nepBudHoro Oyibona J[x.

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

YMmenue peiiatb IMOHUCKOBBIC OuoJIOoruuYecKue 3aJa4u,; BbIABIIATH
MPUINHHO-CIICACTBCHHBIC CBA3HU MCKOAY HCCJICAYEMbIMU
OMOJIOTHYECKMMH 06"beKTaMI/I, mnmponeccamMu M ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXCEMbI CKPCHIUMBAHHA I PA3HbIX THUIIOB
HACJICAOBAHUA TPHU3HAKOB Yy OPraHU3MOB, COCTABJIATHL CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHuA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
GYHKIUSMU: OpPraHOWJOB, KIIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMaMU OpPraHOB y pAacCTEHHH, >KMBOTHBIX U YEJOBEKAa; MEXIY
JTarnaMu OOMEeHa BELIECTB; dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; 3TallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMS,
mpoleccaMi  3BOJIIONMH;  JIBIKYIIUMH CHUJIaMH  aHTPOIIOTEHE3a;

KOMITOHCHTaMH PA3JIMYHBbIX J3KOCUCTEM U HpI/ICHOCOGHeHI/ISIMI/I K HUM




OpraHu3MOB

YMeHue BBIICTATH CYIIECTBEHHBIC IPU3HAKH:

CTPOEHUSI BUPYCOB, KJIIETOK MPOKAPUOT M DYKAPUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BHJIOB, 6I/IOFCOLICHO3OB, 9KOCHUCTEM H
Ouoctepbl; CTPOSHHS OpPraHOB M CHUCTEM OpraHOB pacTCHHH,
’KMBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATEIBLHOCTH, IPOTEKAIOIINX
B OpraHusmax paCTCHI/Iﬁ, KHUBOTHBIX H YCJIOBCKA, OHMOJIOTHYECKUX
mporeccoB: oOMeHa BemecTB (Mera0oiu3M), uHGOpMAMH U
IPEBpAIICHHs] SHEPTUHU, OPOXKEHHUS, aBTOTPOGHOTO M IreTepoTPO(hHOrO
THIIOB NHUTaHWUA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, ASMOpHUOreHes3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
B3aUMOJCUCTBHS T'€HOB, TETEpO3Hca; MACHCTBHH MCKYCCTBEHHOTO
oTOOpa, CTaOMIM3UPYIOUIETO,  JBIDKYHIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; a/uIONaTPUYECKOr0 M CHMIATPHYECKOTO
BI/IIIOO6pa3OBaHI/I$[; BJIMAHUSA ABWKYIIUX CHUJI 3BOJIIOLIMK Ha FGHO(bOHIl
HOIYJISIIMY; TPUCIIOCOOJICHHOCTH OPraHM3MOB K cpenae OOuTaHus,
YepeOBaHMs HANpaBICHUH 3BOJIIOLUH; KPYrOBOPOTAa BEIECTB U

IIOTOKA S9HCPIur B SKOCHUCTEMAX

ChopmupoBaHHOCTh YMEHHS BBIIEIATH CYHIECTBEHHbIE MPHU3HAKU
BUPYCOB, KJETOK M[POKApUOT M DOYKAPUOT; OJHOKJICTOYHBIX WU
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJOB, OMOTEOIIEHO30B U SKOCUCTEM;
0COOCHHOCTH TPOIIECCOB 0OOMEHa BEIIECTB U MPEBPAIICHHs SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPCHUS, PAa3BUTHSI H
Pa3MHOXKEHHUS, WHIWBUIYaJbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
00pBOBI 32 CYyIIECTBOBaHHUE, €CTECTBEHHOTO OTOOPA, BUI000Pa30BaHMUS,
MPHUCTIOCOOJICHHOCTH OPTaHM3MOB K cpele OOWTaHWs, BIHSHHS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOHOFeHHI)IX I/ISMGHCHI/Iﬁ B DKOCUCTEMaAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBPAILEHUS YHEPTHH B

ouocdepe

Ymenune HCII0JIb30BaTh COOTBETCTBYIOILINE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJICTBA OPraHU3MOB PAa3HbIX CUCTEMATUYECKUX TPYII; B3aUMOCBS3H
OpraHM3MOB U Cpeapl OOWTaHUsS; €AWHCTBAa YEJIOBEUECKHUX pac;
HE00XOAMMOCTH 3/I0pOBOT0 00pa3a *KHU3HH, COXPaHEHUsI pa3HOOOpa3us
BUJIOB M DKOCHUCTEM KAaK YCJIOBHS COCYLIECTBOBAHHS IPHUPOJABI H

YCI0BCUCCTBA




YMeHHe KpUTHYECKH OIICHHWBaTh WH(OpMaNK0 OHOIOTHYECKOro

HCClIeIOBaHuH B OHOJIOTUH, MEJIHIINHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh rio0anbHbIE SKOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH O OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO

HEPEYEHbB 2JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA EI'I 110
BHUOJIOI'MHN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorus xak HayKa. JKuBble cucTeMBI U HX HN3YUCHUC

11

CoBpemeHHass OWOJIOTHS — KOMIUICKCHas Hayka. bHWojorudeckue Haykd u
u3y4yaeMmble UMHU MpoOiembl. DyHIaMEHTaNbHbIE, MPUKIAJAHBIE U MOUCKOBBIC
HAy4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HavyeHne OMoOJOTHMH B (DOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBsizaHHbIe ¢ OHoONOTHEH. 3HaUeHUe OMOJIOTUU B
MPAaKTUYECKOW JESATENIbHOCTA YEJOBEKAa: MEIUIIMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JKuBble cucTeMbI Kak MpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOI0 COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CIOKHOCTh U
YHOPSIIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpTraHu3aIus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3anuu KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISUOHHO-BUAO0BOM, 3KOCUCTEMHBIN
(buoreonenotuueckuii), 6mocdepHsiid. [Iporeccrl, MPOUCXOIANTNE B KUBBIX
cucremax. OCHOBHBIC TPU3HAKHU KUBOTO. JKM3Hb Kak (opma CylecTBOBaHHS

MaTepuun

13

Metoabl OGuonornueckoir Hayku. HaOmromeHnue, u3MepeHUE, HKCIEPUMEHT,
cucremMarusanus, MeraaHanu3. IloHaTe O 3aBUCUMOM M HE3aBUCUMOU
nepemeHHoN. [ imannpoBanne skcnepumenTa. [loctaHoBKa U pOBEpKa TUIIOTES.

HyneBas runoresa. Ilonsrtue BbIOOpkM u €€ pocToBepHOCTh. Pazbpoc B

COACPpIKaHUA; UHTCPHPCTUPOBATL I3THYCCKUC ACICKTbBI COBPCMCHHBIX




Oouosiornyeckux JAaHHbIX. OIEHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3yJIbTaToB.
IIpynunHBl HCKaXKEHUS PE3yJIbTAaTOB dKCIIEpUMEHTa. [IoHsATHE CTaTUCTUYECKOTO

TECTa

KneTka xak OMojioruyeckast CicteMa

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATBHAS €UHUIIA )KUBOTO. VICTOpUS OTKPBHITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. BupxoB). OCHOBHBIE TMOJOXKEHHS COBPEMEHHOW KJIECTOYHOM
TEOpUH.

Meroasl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJOTMU:  MHUKPOCKOIIHS,
xpomatorpadus, snmekTpodopes, MeTol MEUYEeHbIX aTOMOB, AuddepeHnnaIbLHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUUYECKUN COCTAaB KJIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKpPO3JIEMEHThL. Bona
U €€ poJIb KaK paCTBOPUTEIIS, PEAareHTa, y4acTUe B CTPYKTYpUPOBAaHUU KIIETKH,
TeIUIoperysinuu. MuHepalbHbIe BEIIeCTBAa KIETKH, UX OHOJIOTHYecKast poJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonornyeckue mnonuMmepsl. benku. AMHMHOKUCIOTHBIM cocTaB  OEJIKOB.
CrpykTypbl OenkoBoi Mosiekyisbl. [lepBuuHast cTpykTypa Oenka, menTHaHas
CBA3b. BTOpuuHas, TpeTuyHasi, YeTBEpTUYHAs CTPYKTyphl. JleHarypauus.
CoiictBa 6enkoB. Knaccuduxarus 6enkoB. buonornyeckue pyHkunu OenKoB.
VYrinesoasl. MoHOcaxapupl, AMCAXapyibl, OJIMTOCAXapuabl U MOJIMCAXAPUJBL.
OO0muii T1UTaH  CTpoeHWS ©  (DU3UKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIMN yrIeBOJOB.

Jlunuasl. I'mapodunbHO-THAPOPOOHBIE cBolcTBA. Knaccudukanus aunuios.
Tpurmuuepunsl, dpochonunuasl, BockH, crepoussl. buonornyeckue GpyHKIUU
munuaoB.  OOmue cBoiicTBa OMOJOrMYECKMX MeMOpaH — TEeKy4decTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO, TOJTYTIPOHUIIAEMOCTb.

Hyxneunnosbie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxkneoruasl.  Ilpunuoun — komruiemeHtapHoctH.  IlpaBuno  Yapragda.
Crpykrypa JJHK — nBoitHas cnupanbs. MecToHaxokJIeHUEe M OMOIOrMYecKue
¢ynaxun JJHK. Bunet PHK. ®ynknun PHK B kietke.

Crpoenne monexkynsl AT®. Makpospruueckue cBssu B Moiekyire ATO.
buonornueckue ¢Qyaxiaun AT®. BoccraHOBIEHHbIE NEPEHOCUHUKH, HX
¢yukuu B kierke. CexkBenuposanue JIHK.

CtpykTypHast Ouoyiorusi: OMOXUMHUYECKHEe W OMO(DU3UYECKHE WCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunsl  KiIeTOK: JykapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBLHBIE 00pa30BaHUs KIETKH.

CrtpoeHune mpokapuoTHUECKOU KiIeTku. KieTouHast cteHka O6akTepuii U apXxeu.




OCOOEHHOCTH CTPOCHHUS TeTEPOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OUOILIEHO3aX.

CrtpoeHue U (pyHKIMOHUPOBAHUE SyKapUOTHYeCKOM kieTku. [Imazmaruyeckas
MeMmOpana (miasmasiemma). CTpykTypa  IUTa3MaTH4YeCKOW  MEMOpaHBI.
Tpancmopt BemiecTB uepe3 IUIA3MaTHYECKyl0 MeMOpaHy: IacCHBHBIN
(muddy3us, odbneru€nnas audQysus), aKTUBHBIA (MEPBUYHBII M BTOPUYHBIHI
aKTUBHBIN TpaHcropt). Ilomynmponumaemocts MemOpanbl. PaGora Hatpuii-
KaJlMeBOr0 Hacoca. ODHJOIMTO3: MUHOLMTO3, (arouuTo3. DK30IHUTO3.
Knerounass crenka. CTpykTypa ¥ (YHKUUH KIETOYHOHM CTEHKH pACTCHUH,
rpuoB.

Hutommaszma. Iuto3ons. [utockener. JIBukenue nurorsiasmbl. OpraHousl
kieTkd. OpgHoMeMOpaHHBIE OpPraHOWIBI KIIETKH: SHJOIIa3MaTHYecKas CeTh
(OIIC), anmmapart ["oxbKH, TH30COMBI, UX CTPOCHUE U PYHKIMH. B3auMocBs3b
0JIHOMEMOpaHHBIX OPraHOMAOB KJIETKU. CTpOEHUE IPaHyJIIPHOrO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [mankwii
(arpanymnspHBIi) SHAOMIA3MaTHUECKUl peTukyiayM. CekperopHas (QyHKIUS
anmapara ['oneoku. TpancnopT BeliecTB B KIETKE. Bakyosid pacTUTEIbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKUA: MUTOXOHJIPUU, TUIACTU/IBI.

Crtpoenve u (yHKIUU MUTOXOHIpHM U miactul. IlepBuuHble, BTOpUYHBIC U
CIIO)KHbIE  IIACTUJbl  (POTOCUHTE3UPYIOLUIUX  JIYKApUOT.  XJIOPOIIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannble opranousasl kietku CrpoeHune M (yHKUUM HeMeMOpaHHbIX
OpraHouJIoB KieTku. PubGocombl. MukpodunameHTsl. MplleuHble KISTKH.
MuxkpotpyOouku. Knetounsiii nenrp. CTpoeHHe M JBUKEHHUE KI'YTHUKOB H
pecHruek. MuUKpoTpyOOUKH HUTOIUIa3MbIL. LIeHTpros.

Snpo. Obonouka spa, XpOMaTHH, KapuoIlla3Ma, SApPBIILKHA, UX CTPOCHHE U
¢bynkuuun. SnepHbiii GenkoBblid MaTpukce. [IpocTpaHCTBEHHOE pacrosiokeHue
XpoMocoM B UHTep(a3HOM siipe. benku XpoMaTrnHa — TUCTOHBI.

Knerounsie BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKapUOT

(pacTuTebHOM, KUBOTHOM, TPUOHON)

2.4

AcCCUMMIISLIMS M TUCCUMWISIIASA — JBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOHBINA U reTepoTpodHBIA. YUacTHe KHCIopoJa B 0OMEHHBIX
mpoueccax. JHepreTuueckoe obecriedeHue KieTku: mpespameHue ATO B
oOMeHHBIX Tpoueccax. PepMEeHTATUBHBIN XapakTep peaklHuil KJIETOYHOTO
Metabonu3ma. DepMeHThl, UX CTPOECHHE, CBOMCTBA M MEXaHU3M JEeHCTBUS.
Kodepmentsl. Ominunst (epMEHTOB OT HEOPraHMYECKHX KaTalu3aTOPOB.
benku-aktuBatopel U O€JIKU-UHTUOUTOPBL.  3aBUCUMOCTb  CKOPOCTH

(epMEeHTAaTUBHBIX PEaKIil OT Pa3IUYHBIX (PaKTOPOB.




IlepBUuHBI CUHTE3 OpPraHUYECKHUX BeELECTB B KieTke. PorocuHre3. Poib
XJIopoIiacToB B mporecce ¢orocunTe3a. CBeroBas M TeMHOBas (asbl.
IIponykTuBHOCTE (poTOCUHTE3a. BiinsHue pasnnyHbIX (akTOPOB Ha CKOPOCTh
dboTocunHTe3a. 3HaUeHUE (POTOCUHTE3A.

XeMOCHHTE3. Paznoobpa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUIHPYIOLTHE OaKTepuH, Kene300aKkTepruu, cepodaKkTepun, BOJOPOTHBIC
OakTepuy. 3HaYEHUE XEMOCHHTE3A.

AnaspoOHble opraHusmbl. Bunael Opoxenus. IIpogykTel OpokeHus M HX
UCTIOJb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOJIe3HEH.

AspoOHBIe OpraHu3Mbl. DTallbl YHEpreTuueckoro oomena. IlogroroBurenbHbli
sTan. [ MKonamu3 — 0eCKUCIOpOIHOE PACLIETIIIEHUE TIFOKO3BI.

Buonornveckoe okuciieHWe, WINM KIETOYHOE AbIxaHue. Poibs MHTOXOHIpUN B
mporeccax ~ OMOJOTMYECKOro  OKHCHeHus.  Llukiauuyeckwe — peakium.
OxucnurensHoe pochopunuponanue. [IpenmyiecTBa a3poOdHOro Myt ooMeHa

BELIECTB Mepes aHadpoOHbIM. D(PPEeKTUBHOCTD IHEPTETHUECKOTO 0OMEHa

2.5

Peakuumn marpuuHoro cunresa. IIpuHIMI KOMIUIEMEHTapHOCTH B pPEaKLMSIX
MaTpUYHOTrO  CHHTe3a.  Peanmzanust  HacieACTBEHHOM  MHGOpMaLHUU.
I'eneTnueckuii Koz, ero cBoicrBa. TpaHckpunuus — MaTpuuHblid cuaTe3 PHK.
[IpyHIMOBI ~ TPAHCKPUIILMU:  KOMIUIEMEHTApHOCTb, AHTUIIAPAJUIEIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisinus u e€ sranbl. Yyactue TpancnoptHeix PHK B
O6uocuHTe3e Oenka. YciaoBus 6uocuHTe3a Oenka. KonupoBaHne aMUHOKHCIIOT.
Ponb pubocom B GuocunTese Oenka.

Opranu3zanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuus akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (P. XKako0, XK. Mano). Perynsus oOMeHHBIX
IpoLeccoB B KkieTke. KieTounslil romeocras.

Bupychsl — HekneTouHble GOpMBI )KM3HU U OOJIMraTHele napasutbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHsle 3a005neBaHus yenoBeka, )kMBOTHbIX, pactenuid. CITM]], COVID-19,

conuaJibHbIC U MCIUTTNHCKHUEC HpO6J’I€MI)I

2.6

Knerounslii 1ukn, ero mepuoisl M perymsauus. WHTtepdaza u  MHTO3.
Oco0eHHoCTH MPOLEccoB, NMpoTekaromux B uHTepdase. [loArotToBka KieTku K
nenenuto. IlpecuHTeTnyeckuit  (MOCTMUTOTHYECKUN), CHUHTETUYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUIN) TEPHOIbI HHTEP(ha3bI.

Matpuunelii cunte3 JJHK — perumkanus. Ilpunnunsr perumkanun JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHHTE3, AHTHUIAPAJUIEIBHOCTB.
Mexanusm permkanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Ternomepsl

U TenoMmepaza. XPOMOCOMHBIN HA0Op KIETKH — KapuoTHM. JIUIUIONAHBIA U




rarIoOuAHbI  HAaOboOpbl XpoMmMocoM. ['omonoruuynsie XpomocoMmbl. [lomoBbie
XPOMOCOMBI.

Henenune xiietkn — MuTo3. CTaguu MUTO3a U IPOUCXOJAIIAE B HUX IPOLIECCHI.
Tunsr muto3a. Kaprokunes n nuTokuHe3. buonornueckoe 3Ha4eHUE MHUTO3A.
Perymsauus muroTMdeckoro unukia kKietkd. lIporpammupyemast kieTouyHas
ru0ellb — anomnros.

(DYHKI_II/IOHaJ'IBHaH T'CHOMHKAa

OpFaHI/ISM Kak OMoJIOrHYecKast CHCTeMa

3.1

OAHOKJIETOYHBIE,  KOJIOHUAJIbHBIE,  MHOTOKJIETOYHBIE  OpraHM3MbBl U
MHOI'OTKaHEBbIE OPTAHU3MBI.

@®opMbl pa3MHOXKEHUS OPraHu3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) W
nojioBoe. Buasl 0ecmonoro pa3MHOXKEHHS: TOYKOBAHWE, CIHOPYIISLHNSA,
(bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3muoxenue. IlonoBble kieTku, umu ramersl. Meio3. Craguun
Mmeiio3a. IloBenenue xpomocom B Meiose. Kpoccunrosep. buosornueckuii
CMBICJI M€103a U MOJIOBOTrO Iporecca. Meio3 U ero MecTo B )KM3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzaponpieBoe pa3Butue. ['amerorenes y kUBOTHBIX. [losoBBIE kemne3bl.
OOpazoBanue W pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaroreHe3 M OOreHE3.
CrpoeHue mnoyioBbIX KieTOK. OIIOJOTBOpEHUE U AMOPUOHAIBLHOE pa3BUTHE
YKUBOTHBIX. CriocoOGbl  OIJIOJOTBOPEHHUS: Hapy»KHOE, BHYTpEHHEE.
ITapTenorenes.

WNupuBunyanbHOe pa3BuTue opraHu3sMoB (oHToreHe3). Craauu sMOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jarymku). Jpodnernwe. Tumbl npobGieHus.
OcobOeHHocTH ~ ApoOJieHHs ~ MIIEKONMTAIOIMX.  3apOJbIIIEBbIE  JHMCTKU
(ractpynsus). 3akigagKka OpPraHoB M TKaHEH W3 3apOAbIILIEBBIX JIMCTKOB.
B3auMHoe BiusSHME 4YacTell pa3BHBAIOIIErOCs 3apojpliia (dMOpUOHAIbHAS
UHAYKIMS). 3akiafka IulaHa CTPOEHUS JKMBOTHOTO  Kak  pe3yJbTar
uepapxu4ecKux B3auMo/ieiicTBUil TeHOB. BinsHue Ha SMOpHOHATIbHOE pa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPY’KAIOIIEH Cpe/Ibl.

Poct u pasButrue >xuBOTHBIX. [locTamMOpuoHanbHbIl mnepuop. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ Meramopdo3oM y O€CHO3BOHOYHBIX U
II03BOHOYHBIX >KMBOTHBIX. DHOJIOrMYECKOE 3HAYEHHME IPSMOrO U HENPSIMOro
pa3BUTHA, UX PACHPOCTPaHEHHUE B Mpupoae. Tunbsl pocta )KUBOTHBIX. PaKTOPHI
peryisiuuu pocTta >KMBOTHBIX M denoBeka. CTaguu MNOCTIMOPHUOHAIBLHOTO
pa3BUTHS y )KUBOTHBIX M YelnoBeKa. [leproibl OHTOreHe3a yenoBeka.
Pasmuoxenue u pasButHe pacteHuil. ['ametodur um cmopodur. Meiio3 B

KU3HEHHOM LuKJe pacteHuil. OOpa3zoBaHue crmop B Ipolecce Meio3a.




I'amerorenes y pacreHuil. OIUIOJOTBOPEHHE U Pa3BUTHE PACTUTENBHBIX
Opranu3MoB. /[BoiiHOE OIIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuit. OOpa3oBaHue
U pa3BUTHE CeMEHM. MeXaHM3Mbl peryisiiui OHTOI€HE3a Yy pacTeHUM u

KHNBOTHBIX

3.2

Uctopust craHOBi€HUS U Pa3BUTHS TEHETUKM Kak Haykd. (OCHOBHBbIE
FEHETUYECKHE TIOHSTUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICJIbHBIE
TEHbI, AJIbTEPHATUBHBIE MPU3HAKHA, JOMUHAHTHBIM M PELIECCUBHBIN NPU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YHCTas JHWHHS, THOPUIBI, TEHOTHI, (HEHOTHI.
OcHOBHBIE METOABI T'E€HETUKH: THOPUIOJIOTHYECKUH, ITUTOJIOTHYECKUH,

MOJIEKYJISIPHO-T€HETHYECKHI

3.3

MonorubpuaHoe ckpemmuBanue. IlepBeiii  3akoH MeHaens — 3aKOH
eaMHOO00pa3uss TUOPHUIIOB IEPBOTO TMOKOJCHHS. [IpaBWiio JOMHUHUPOBAHMS.
Bropoii 3akoH Menaens — 3aKkoH paclleryieHusl Npu3HakoB. LluTtonornyeckue
OCHOBBI MOHOTUOPHUAHOTO CKpEIIUBaHus. [ UIoTe3a YucToTh ramMer.
AHanusupyrolee ckpemuBanue. [IpoMexyTouHblil XapakTep HaciaeqoBaHUSI.
Pacmienyienre npu3HakoB MPU HEMOIHOM JOMHUHUPOBAHUHU.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCUMOTO
HACJICIOBaHMS  NPHU3HAKOB.  [[uToNOrmyeckrue  OCHOBBI  JIUTHOPUIHOTO
CKpEIIIMBaHUS.

CueruieHHOe HaclenoBaHue mnpusHakoB. PaGoter T. Moprana. CrerieHHOE
HACJICIOBAHUE T'€HOB, HAPYUIEHUE CLEIJICHUS MEXIAYy reHamMu. XpOMOCOMHAs
TEeOpHsl HACJIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHU3M OINPEICICHUS MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporameTHbid noj. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBaHwe NpPU3HAKOB, CUEIUICHHBIX C
MOJIOM.

I'enoTun kak nemoctHas cucrema. [IneioTponus — MHOXKECTBEHHOE JIEUCTBUE
reda. MHOXECTBEHHBIM amnelm3M. B3anmogelicTBHe HealJelbHBIX TEHOB.

KommnementapHocts. Onuctas. [lomumepus

3.4

B3aumopeiictBue reHotuna U cpensl nOpu  (opMHpoBaHMM  (EHOTHUIIA.
N3menunBocTh npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHBIE MPU3HAKU. Bujpl
M3MEHUYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHAsL.

MopaudukaionHas ~ U3MeHYMBOCTb.  Ponb  cpeapl B (hOpMUpPOBAHHU
MopUKAIMOHHON M3MeHunBocTH. HopMa peakuuu npusHaka. BapuaioHHbIHM
psan u BapuanuonHas kpusas (B. Moranncen). CoiictBa MoaupuKanmoHHON
N3MEHUYUBOCTH.

I'enoTunuyeckass M3MeHUMBOCTb. (CBOWCTBA T€HOTHUIMHMYECKOM HW3MEHYMBOCTH.

BI/I)IBI TeHOTHITMYECKOH N3MEHYNBOCTH: KOM6I/IHaTI/IBHa$I, MyTallMOHHAas.




KomOunatuBHass W3MEHYMBOCTh. MeHO3 © TMOJNOBOM TpOIEeCC — OCHOBA
KOMOMHATUBHON WM3MEHYMBOCTH. Poib KOMOWHATUBHONW W3MEHUYMBOCTH B
CO3/JaHUU T€HETUYECKOT0 Pa3HOOOpa3usl B Mpejienax 0JHOro BUA.

MyranuonHass W3MEHYMBOCTb. BHIbl MyTaluuid: Te€HHbIE, XPOMOCOMHBIE,
reHomMHble. CIIOHTaHHBIE U  WHAYUUMPOBAaHHBbIE MyTallMd. SaepHble U
uuToIUIa3Marnyeckue myrarmu. CoMaTHUeCKUe W TMOJIoBble MyTaud. [IpuunHb
BO3HUKHOBEHMs MyTauuid. MyTareHsl W WX BIMSHME HA OPraHU3MBIL.
3aKOHOMEPHOCTH MYTALMOHHOIO IPOLECCA. 3aKOH TI'OMOJIOTMYECKUX pSAIOB B
HacnencTBeHHo m3MeHunBoctu (H.M. BaBuiioB). BHesnepHas m3aMeHYMBOCTD

1 HaCJICACTBCHHOCTH

3.5

Kapuotun wuyenoBeka. MexayHaponHas mporpaMma HCCIEIOBaHUS TE€HOMaA
YCJIOBCKA. MGTOI[BI HN3YyUCHUA T'CHCTUKH  YCJIOBCKA: FCHG&JIOI‘I/I‘-IGCKI/Iﬁ,
OJIM3HEIIOBBIH, UTOT€HETUYECKUH, MOMYJIAIIMOHHO-CTaTUCTHUECKHIA,
MOJIEKYJIIpHO-TeHeTUUecKuil.  COBpEeMEHHOE  OINpEeNeNeHHe  TeHOTHIIA:
IMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTHUIIMPOBAHHUE, B TOM YUCJIC C IOMOLIbBIO
[MI[P-anaym3a. HacnencTtBenHnsie 3a0oiieBaHUs  4YeloBeKa. [ CHHBIE W
XpOMOCOMHBIE ~ OoJie3HH  4YenoBeka.  bonesHHn ¢ HacleICTBEHHOU
MPEIPacOI0KEHHOCTHIO. 3HaueHue MEIULUHCKON TE€HETUKHU B
MIPEIOTBPAILICHUH | JICYCHUN TEHETHUYSCKUX 3a00JeBaHui YestoBeka. CTBOJIOBEIC

KIJICTKH

3.6

JlomecTukaiusi U CeleKuus. 3apoKIACHUE CENECKIIMU U JOMECTHKAIUU. YUYCHHE
H.M. BaBuioBa 0 MeHTpaX NPOUCXOXKICHUS M MHOTOOOpasusi KYJIbTYypHBIX
pacteHuid. Ponb cenekiyu B CO3IaHUM COPTOB PACTEHUH M TMOPOJ KMBOTHBIX.
Copt, mopona, mramMM. 3aKOH TOMOJIOTUYECKHX ps/IOB B HACJIEICTBEHHOU
m3menunBoct H.W. BaBumnoBa, ero 3HaueHue Juist CeeKIIMOHHON paboTHI.
Metoabl cenekuMOHHOM paboThl. VMckyccTBeHHbI OTOOp: MaccoBbII U
WHIUBUAYAIbHBIA.  OTanmbl  KOMOMHAIIMOHHOW  cenekuuu.  VcmblTanue
pou3BoauTeNIed Mo MOTOMCTBY. OTOOp MO TE€HOTUIYy C TOMOIIBIO OLEHKU
(eHoTHIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY ¢ Iomolkko aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ] CeNeKIMOHHON paboThl. PagrannoHHbIn
U XUMUYECKHH MyTareHe3 Kak HCTOYHUK MYTaluil y KyJIbTYpHBIX ¢GopM
Oopranu3MoB. lcnonb30BaHWE TEHOMHOIO pPEJAKTUPOBAHHS W METOIOB
pexomOuHanTHBIX JIHK 11 mony4yeHus CXoIHOTO MaTepHraia Jjisi CEJIEKIUH.
[Nonyuenne nonuruionzoB. BHyTpuBHIOBas THOpUIM3aIsl. BIM3KOpOACTBEHHOE
CKpeIBaHUe, WM MHOPUIUHT. HepoJcTBEHHOE CKpelIMBaHUe, WIH ayTOPHINHT.
I'ereposuc u ero npuumnsbl. Mcnonb3oBanue rerepo3uca B cenekimu. OTaanéHHas
ruOpuam3arys. [lpeogonenue Oecrutonus MEXBHUIOBBIX THOPHIOB. [locTrokeHMs

CCIICKIIMH paCTCHI/Iﬁ H XXMBOTHBIX




3.7

OOBEKTBbI, HUCHONIB3yeMble B OHMOTEXHOJIOTHMM, — KICTOYHBIE M TKAaHEBBIC
KyJIbTYpPbl, =~ MHMKPOOPraHU3MBI, = HUX  XapakTepucTuka. TpagunuoHHas
OMOTEXHOJIOTHA: XJICOONEUYEHUE, II0JIyYeHHEe KHUCIOMOJIOUHBIX IPOJYKTOB,
BUHOZEIME. Mukpobuosnornueckuii cuHre3. OOBEKTHI MHKPOOHOIOTHYECKHX
texHoJsioruil. [Ipon3BoacTBO O€lika, aMMHOKUCIIOT U BUTAMUHOB. VICKyCCTBEHHOE
OILUIOIOTBOPEHUE. PEKOHCTpyKIMSA SHLEKIETOK W KJIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUTaHTALMHU SAEP KIIETOK.

XpoMOCOMHass W TeHHas WHKeHepus. VICKyCCTBEHHBI CHHTE3 TIeHa U
KoHCTpyupoBanue pexomMOuHaHTHBIX JIHK. JlOCTM)XXEHHS W TepCIEeKTHBBI
XpPOMOCOMHOW H TEHHOW WHXEHEepUH. MeIuIuHCKHe OWOTEXHOJIOTHH.

Hcnonn30BaHue CTBOJIOBBIX KJIETOK

Cucrema n MHOFOO6pa3I/Ie OpPraHu4cCKoOro Mmupa

4.1

buonorndyeckoe  pazHooOpasue  opranuzmoB. CoBpeMeHHass  CHCTEMa
oprannyeckoro mupa. IlpuHumnsl kinaccuduranuu opranu3MoB. OCHOBHBIC
CHCTEeMaTHYECKHE TPYIIIBI OPraHH3MOB.

OCOOECHHOCTH CTPOSHHS M KU3HEICSITEILHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
Bakrepun, apxen, OJTHOKJIETOYHbIE TPUOBI, OAHOKIETOYHBIC BOJIOPOCIH, IPYyTHe
npotuctbl.  KomoHuanpHble  OpraHu3Mbl.  J[BUKEHHE  OJHOKIJICTOYHBIX
OpraHu3MoB:  aME&0OHMIHOEe, JKI'YTHKOBOE,  PpECHHYHOe.  3amura Yy
OJTHOKJICTOYHBIX OPTaHU3MOB. Pa3apakuMOCTh Y OJJHOKJIETOYHBIX OPTaHU3MOB.

Takcucel

4.2

MHOrokJIeTOYHbIE  pacTeHusd. B3auMoOCBA3b 4YacTe€dl  MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm Kak eauHoe 1enoe. TkaHu pacTeHUid. TUIbl pacTUTEIbHBIX TKAHEH:
oOpa3oBarenbHas, TIOKPOBHAs, TMPOBOASAIIAs, OCHOBHAs, MEXaHHYECKas.
OcobenHoctu cTpoeHus, GYHKIMM W PACMOIOKEHUS TKAHEWM B opraHax

pacTeHun

4.3

BereratuBHble M TreHepaTUBHBIE OpraHbl pacTeHUd. (DyHKIMM OPraHoB M
cucreM opraHoB. Kapkac pacreHuil. /[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUMN:
Tponu3Mbl ¥ HacTuu. [lornomenue BOABI, YIIIEKUCIIOrO ra3a U MUHEPAIbHBIX
BellecTB pacteHusiMu. Jlpixanue pacrenmit. Juddysus ra3oB dyepes
ITIOBEPXHOCTh KJIETKH. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. Brinenenue y
pacTeHMid. 3ammTa y MHOTOKJIETOYHbIX pacTeHui. Kyrtukyna. Cpencrsa
[TACCUBHOW U XUMUYECKOH 3a1UThl. DUTOHIUBI.

PasgpaxxuMocTe M peryssiius y opraHu3smMoB. PasapakuMocTe U peryisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BCIIECCTBA U UX 3HAYCHUC

4.5

MHOTrOKJIeTOYHBIE JKMBOTHBIE. B3aMMOCBSI3bp 4YacTeil MHOTOKJIETOYHOTO

opraHnusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOT'O OpraHu3Ma.




Opranusm kak eguHoe 1enoe. 'omeocra3. TkaHU )KUBOTHBIX U YeIOBeKa. THUIIBI
JKAUBOTHBIX TKaHEW: SIUTEMANIbHAS, COCIWHUTENIbHAS, MBILICYHAs, HEpPBHas.
OcoOeHHOCTH CTpOEHHUA, (PYHKIMIA M PACIONOXKEHHUS TKaHEH B oOpraHax

JKHUBOTHBIX U YECJIOBCKa

4.6

Opransl 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIUM OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeNneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbIil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue »xuBOTHBIX. IluTanme
IIO3BOHOYHBIX HUBOTHBIX. J[pIxaHue xuBoTHbIX. KoxHoe npixanue. XKabepHoe
1 JETOYHOE JbIXaHHUE.

JlpIxaHue IMO3BOHOYHBIX >KUBOTHBIX. DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHHUS
JETKUX MMO3BOHOYHBIX )KMBOTHBIX. JlpIXaTenbHas cucTeMa 4eaoBeka. MexaHusm
BEHTWISILIMM JIETKUX Yy NTUL M MIEKONUTAKOIMX. TpaHCIoOpT BEIIECTB Yy
opranu3moB. TpaHcHOpT BelecTB y KUBOTHBIX. KpOoBeHOCHas cucrema u eé
opranbl. KpoBeHOCHass  cucremMa  IO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAIIEHUs. OBOJIOLUOHHBIE YCIOKHEHUSI CTPOEHHUS KpPOBEHOCHOM
CUCTEMBI IIO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranu3MoB. Beinenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyoiu. Opranbl BbyieneHus. CBsi3p MOJOCTU
TeJa C KPOBEHOCHOM M  BBIICIUTEIBHOM CHUCTEMaMH. Beijenenue y
II0O3BOHOYHBIX KMBOTHBIX. 3aIIUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [I0KpOBBI 1
UX IIPOU3BOJHBIE.

Paszgpaxxumocte m  perymsinus  y  opraHusMmoB.  Pasgpaxummocts  y
OJIHOKJIETOYHBIX OPTraHW3MOB. TakCUChL. Pa3znpa)kxMmMocTb W peryiasinus y
MHOT'OKJIETOYHBIX PaCTeHUH. POCTOBBIE BElECTBA U UX 3HAYCHUE.

HepBHas cuctema u peduieKTopHas peryssiiis Yy MHOTOKJIETOYHBIX KHUBOTHBIX.
HepBHast cucrema u €€ oTAenbl. OBOJIOLMUMOHHOE YCIOXKHEHHE CTPOEHMUS
HEPBHOW CUCTEMBI y KUBOTHBIX.

PazpaGoTka anroputmMoB M mnporpamm A 3PQGEeKTUBHON (YHKIHOHATIBHON
aHHOTallMd  TE€HOMOB,  TPAHCKPUIITOMOB,  MPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTraHU3MOB, PACTEHUMN, dKUBOTHBIX U YEJIOBEKA

Opl"aHI/ISM YCJIOBCKA U €T0 3JOPOBLEE

5.1

Opramel M cCHUCTEMBI OpraHoB 4esnoBeka. OTaenbl TOJOBHOIO MO3ra
MMO3BOHOYHBIX >KMBOTHBIX. Pediexkc u pednexropnas nayra. beszycrnoBHbie u
yciaoBHble peduekcel. ['ymopanbHas peryiasiuss M SHAOKPHHHAs cCHCTeMa
KUBOTHBIX M uyesioBeka. JKene3pl SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI.
JleiictBue TOpPMOHOB. B3amMOCBA3p HEPBHOW U OSHJIOKPUHHOM CHCTEM.

['mnoranamo-runoduszapHas cucrema. Pedrnekc u  pedraexkropHas ayra.




BbesyciioBHBIE U yCTIOBHBIE Pe(IIEKCHI

5.2

3ammTa opranusma ot 6one3neld. IMmyHHas cucteMa yenoBeka. Kietounsiii u
TYMOPaJIbHBIA MMMYHUTET. BpoXAEHHBIN, NpHOOpETEHHBIN crennuyeckuit
uMMyHuTeT. Teopus KiIOHaIBbHO-CENEKTUBHOTO uMMyHHTeTa (I1.Dpnux,
®.M.bepner, C.Toneraa). BocnamutenbHble OTBETHl OpraHu3MoB. Poib

BpO)KI[éHHOI‘O HMMYHHUTECTA B pa3BUTHUU CUCTCMHBIX 3a00/1eBaHUH

5.3

KpoBenocHnas cucrema u e€ opranbl. Cep/iie, KPOBEHOCHBIE COCYJIbI U KPOBb.

Kpyru xpoBoobpaienus. Pabora cepaiia u e€ perynsuus

5.4

Hbixanue yenoBeka. Juddys3uss ra3oB uepe3 MOBEPXHOCTh  KIETKH.
JlpixaTenpHasi cucTema 4YelioBeka. JlpIxarenbHas MOBEPXHOCTh. Perynsanus

JbIXaHus. J{pixareabHbie 00bEMBI

5.5

HI/IIIIGBapI/ITCJH)HaH CHUCTEMaA YCJIOBCKA. OTZIGJIBI MUIICBAPUTCIBHOI'O0 TpPAKTA.
HI/IIIIGBapI/ITCJH)Hble JKCIIC3HI. BHYTpI/IHOJIOCTHOC n BHYTPUKIICTOYHOC

MMUIOCBApPCHUC

5.6

[ToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyaknuonupoBanre Hedpona. @DuubTpanus, cekpeuus U obOpaTHOe
BCachIBaHHE KaKk MEXaHU3Mbl pabOThl OpraHoB BblaeneHUs. OOpa3oBaHUe MOYH

y 4eloBeKa

5.7

HBI/I)KGHI/IC yeJIoOBeKa: MblnieuyHas cucreMa. CKeleTHBIC MBIIINBI U UX pa60Ta.

CrtpoeHue U TUIBI COEAMHEHUST KOCTEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

6.1

OpomtormonHas  Teopuss Y. Jlapsuna. Ilpennochiiku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTh Y. JlapBuHa.

JIBIOKyIIME CUIIbI 3BOMIOLMK BUAOB 1o Y. JlapBUHY (BBICOKas MHTEHCUBHOCTh
pa3sMHOXEHHsT OpraHW3MOB, HAcCJIEICTBEHHAas M3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunteTnueckoi Teopun 3Bomtonuu (CTI). Heirpanbhas Teopust
sBostorK. CoBpeMeHHast IBOJIIOLMOHHAs OMoJoTHsl. 3HaU€HHE IBOTIOLUOHHON

TCOpHUH B (l)OpMI/IpOBaHI/II/I CCTCCTBCHHO'HaquOﬁ KapTUHBI MHpa

6.2

[lomynsauus kak >JeMeHTapHas €IMHULA 3BOJIOLMU. COBpEMEHHBIE METOIbI
OLIEHKH T€HETHYECKOr0 Pa3HOOOpa3us W CTPYKTYpHl momynsuuil. M3menenue
reHO(QOHAa MOMYNIALMU KaK 3JEMEHTapHOE HBOJIIOLUOHHOE SIBICHHE. 3aKOH
reHeTnyeckoro paBHoBecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble (DAKTOPHl (IBMXKYIIME CHIIBI) SBOMIONMU. MyTalMoOHHBIN
nporecc. KomOuHatuBHas wu3MeHUYMBOCTh. Jlpeilp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHs 4YacTOT ajulesiedl B momyasauusax. Oddekr

OCHOBATEIIA. Murpanuu. W3omauust  momyssiui: reorpaduyeckas




(mpocTpaHCTBeHHas1), OHoIoruyeckast (pernpoayKTUBHAS).

EcrecTBenHblii 0oTOOp — HampaBisonmii  (akrop sBomoruH. DopMbl
€CTECTBEHHOI0 0TOOpa: JBUXKYIIMN, CTAOMIM3UPYIOLIUH, pPa3phIBAIOLIMIL
(mu3pyntuBHBIN). [TooBoi oT6OD.

[TpucnocoOIeHHOCTh ~ OPraHM3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOIHU.
Bo3nukHoBeHHE  mpHcrocoONeHui y  opraHu3MoB.  Apomopdosbl U
uAMOalanTallu. ITpumepsr pUcIocoOIeHn i y OpIraHU3MOB.
OTHOCHUTENBHOCTD IPUCHOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepuum u crpykrypa. BuumooOpasoBaHue Kak pe3yibTaT
MUKPOABOJIONMH. M30msmms — xiroueBoi ¢akTop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BHJ1000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
CHUMIIaTpUYECKOe  (IKOJOTMYECKOE), «MIHOBEHHOE»  (IIOJIMIUIOMAN3aLuS,
rubpuamzaiys). JJIuTenbHOCTh SBOTIOIUOHHBIX MTPOIIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOIIOTUIECKOTO pa3HO0Opa3usl.

Poib 3BOMIOIIMOHHOM OHOIOTUH B pa3pabOTKe HAayYHBIX METOJOB COXPAHEHUS
O6uopazHooOpazus. MUKPOIBOIIOLUS U KOIBOJIIOLUS MMapa3sUTOB U UX XO3S5EB.
Mexanu3mbl (OPMHUPOBAHUSA YCTOMYMBOCTH K AHTHOMOTHKAM M  CIIOCOOBI

00pBOKI ¢ Hel

6.3

Metoap!l n3ydeHus MakposBoonnu. [laneoHTonornyeckue MeToIbl U3ydeHUs
sBomtorun. [lepexonnsie GopMbl U PUIOTEHETUIECKHE PSIBI OPTAHU3MOB.
buoreorpaguyeckue meroapl uzydeHus sposounu. CpaBHeHHE GUIOpHI U
(bayHbpl MaTepuKkoB U OCTpOBOB. buoreorpaduueckue obnactu 3emiu. Bunsl-
SH/IEMUKH M PEITUKTHI.

OMOpPHUOIOTHYECKHE M CPaBHUTEIBHO-MOP(OIIOTHYECKUE METOJbl H3YyYEHUs
HBOJIOIMH. ['eHeTHYecKkre MEeXaHU3MBbl 3BOJIOIMHM OHTOT€HE3a U IOSIBICHUS
HBOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJOrMYHBIE W  AHAJIOTUYHbBIE OpraHbl.
Pynmumentapaple  opraHbl M aTaBU3MBL.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHYECKHE UM  MaTeMaTHYeCKMe METOAbl HM3YyYeHHMs  SBOJIIOLMU.
I'omosnoruynsie reHsl. COBpeMeHHbIE METO/Ibl IIOCTPOCHUS (PHIIOTEHETUYECKUX
JICPEBbHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TEHOMOB.

OOme 3akOHOMEpHOCTH (IpaBuiia) 3BoONIONMU. HeoOpaTuMoCTh 3BOIOLUU.

A,Z[aHTI/IBHaSI paguanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOITMH

6.4

Hayunble TrumoTe3sl NPOMCXOXKAEHUS >KU3HU Ha 3emiie. AOHOreHes M
naHcnepMmus.  JloHaydHble — NpPEACTAaBIEHUS O  3apOXKIECHUU  JKU3HHU
(kpeaunoHu3M). ['mmore3a MOCTOSHHOTO CaMO3apOXKAEHUS KHU3HU U €€
onpoBepxkenue onsitamu . Penm, JI. Crnammanmanm, JI.  Ilacrepa.

HpOI/ICXO)K,Z[CHI/Ie JKHN3HHU U aCTpO6I/IOJIOI‘I/IH.




OcHoBHBbIE 3Tallbl HEOpraHu4eckon »Bosonnu. IlnanerapHas (reosornueckas)
HBOJIONUS. XUMHUECKash SBOJIOLUSA. AOHOTCHHBIM CHHTE3 OpPraHUYECKHUX
BemecTB u3 Heopranwdeckux. OmpiT C. Musepa u I'. FOpu. O6pazoBanue
nojauMepoB u3 MoHoMepoB. KoarepBarnas runore3a A.M. Onapuna, runoresa
nepsuyHoro Oynpona Jx. Xomneitna, reHernyeckas rumote3a I'. Mémnepa.
Pu6o3umsr (T. Yek) u runoreza «vmpa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE ITPOTOKIIETKH.

Hctopusa 3emum u Mertoasl e€ usydeHus. VckomaeMble OpraHM4eCKUE OCTaTKH.
I'eoxponomnorust 1 e€ MeToabl. OTHOCHTENbHAsT ¥ a0COMIOTHAST TEOXPOHOJIOTHSL.
I'eoxpoHosornyueckas 1kasua: 0HbL, 3pbl, HEPUOJIBL, JTOXH.

HavanpHble 3Tanbl opranuyeckoil sBomonnu. [losBiaeHne u 3BOIOLNS EPBBIX
KJIETOK. OBoytoLus MeTabonu3ma. BoO3HUKHOBEHHE TEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKpPOOHbIE OHMOIJIEHKM Kak aHajJor IEepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [I[pOKaprOTH U 3YKapUOTHI.

IIpoucxoxaenue 3ykapuor (cUMOMOreHe3). DBOJIIOLHMOHHOE MPOUCXOKIACHUE
BUpYycoB. IIponcxokaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHME
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl 3BOJIIOIMU BBICHIUX pacTeHuil. OcHOBHBIE apoMOpdO3bl
pacteHuid. Bpixon pacrenuil Ha cymy. IlosBieHue CHoOpoBBIX pacTeHMl U
3aBoeBaHne MMH cymu. CemeHHble pacTeHMs. lIpoucxoxkneHne LBETKOBBIX
pacTeHui.

OcHOBHbBIE ATambl 3BOJIIOINUM KMBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bI
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — TOSBICHHE
coBpeMeHHBIX THUNOB. IlepBele XopaoBble KUBOTHbIE. JKH3Hb B BOJE.
Opomtonusl  NO3BOHOYHBIX. [Ipoucxoxnenne ampuOuil W PENTHIHM.
[Ipoucxoxaenue MiaekonuTaomux 1 ntul. [IpuHnun kirovyeBoro apomopdosa.
OcBoeHne 6ecr03BOHOYHBIMU U TTO3BOHOYHBIMH KMBOTHBIMU CYILIH.

PasBute ku3HM Ha 3emie MO 3paM M IIepUOJaM: apxei, NpPOTEpPO30H,
najgeo3ol, Me3030i, KahHo30M. OOmas XapakTepUCTUKa KIMMara U
reoJoru4eckux mpoueccoB. [losBIeHNE M paclBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCIOBHs U BIMSHUE HA Ta30BbIA cocTaB aTMochepsl.
MaccoBble BBIMUpaHUSI — JKOJOTMYECKHE KpU3MChl mpouuioro. [IpuumHbl 1
CJIEJICTBHSI MACCOBBIX BBIMUpPAaHHI. COBPEMEHHBIA YKOJIOTMYECKUN KPU3HC, ETO

0COOEHHOCTH

6.5

Pazgensr un 3aaa4n aHTPOIIOJIOTHH. MeTO)II)I AHTPOIIOJIOTHUH. CranoBieHne
Hpe,Z[CTaBJ'IeHI/Iﬁ O MPOUCXOKICHUN YCIIOBCKA. COBpCMeHHLIC HAaYYHBIC TCOPUH.
CXO,Z[CTBO YyeJIoBeKa C JKMBOTHBIMU. CHCTEMAaTHYCCKOE MOJIOKCHHE YCIOBEKA.
CBI/IHeTeHBCTBa CXOoAacTBa YCJI0BCKa C KHNBOTHBIMHU: CpPaBHHUTECIIBHO-

MOP(OJIOTHYECKHE, AMOPHOTIOTUYECKHE, (hbU3MO0TIOTO-OMOXUMHUYECKHE,




noBefeHueckue. OTinMuus YenoBeka OT JKUBOTHBIX. lIpsAmoxoxzaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOpPOM
CUTHAJIbHOU CUCTEMBI.

JBuwxymue cuibl (hakTopbl) aHTPOIOreHe3a: OMOJIOTUYECKUE, COIUANIbHBIE.
CooTHouleHrne OMOIOTHYECKUX U COIUANIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHbBIE CTaUM aHTPOIIOreHe3a. ABCTPAJONUTEKH — JBYHOTME IIPEIKU
moaei. YenoBek yMelnblid, NEpPBbIC W3TOTOBJICHUS Opyaud Tpyna. Yenosek
MPSMOXOJISAIIUKA W TIEPBBIM BBIXOJ JroAcH 3a mpeaenbl Adpuku. YUemoBek
reiaensoeprckuii — o0Imui MPeIoK HeaHIEPTAIbCKOrO YelIOBeKa M YeJIOBEKa
pa3symMHOro. UenoBeK HEaHIEPTAIbCKUNM KaK BHJ JIOJECH XOJIOJHOrO KJIMMAaTa.
YenoBek pa3yMHBI COBPEMEHHOI'O THUIIA, JCHHUCOBCKUN YEIOBEK, OCBOCHHE
KOHTHHEHTOB 32 MpeneiaamMu AQpuku.

DOBOJIOIMS COBPEMEHHOrO 4YesloBeKa. EcCTecTBEHHBbIH OTOOp B MOMYJALMSIX
4enoBeka. MyTalmoHHBIH nporecc U momuMophusM. [lomynsannoHHbIe BOTHBI,
nperid reHoB, wmwurpauus U «@PQPEKT OCHOBATENs» B  MOMYNIAIUIX
COBPEMEHHOT0 YEJIOBEKA.

Yenoseueckue pacel. [loHarne o pace. bonbmume pacel: eBporeouHas
(eBpaszuiickasi), aBCTpaJio-HErpouAHas (PKBATOpHAJIbHAS), MOHTOJOWIHAS
(a3maTcko-aMepuKaHcKas). BpeMs u myTH paccelieHusl ueioBeKa IO IJIaHeTe.
EnunctBo dyenmoBedecknx pac. HaydHas HeCOCTOSTENBHOCTh pacu3Mma.
[TprcnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBHUSM OKPY)KAIOLICH Cpebl.
Bnusiane reorpaduueckoil cpeapl u apeiida TeHOB Ha MOPQOJIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCIO0BCKa

OKOCUCTEMBI U MMpUCymue MM 3aKOHOMECPHOCTHU

7.1

Pa3zgensl u 3agaun sxosoruu. CBsi3b SKOJOTUHU C APYTUMH HaAyKaMHu.
Metoasr skosnoruu. IloneBbie HaOMOIEHUS. ODKCIEPUMEHTHI B HIKOJIOTHH:
MpUpOJHbIE W jJabopaTopHble. MojenupoBaHue B SKOJOTUH. MOHUTOPHUHT

OKpY KaIOIel Cpebl: TOKAIbHBIN, pErHOHAIBHBIN U TT100aTbHBIN

7.2

DKojorudeckre (QakTopel U 3aKOHOMEPHOCTU uX aedcTBusa. Knaccudukanus
9KOJIOTMUECKUX (aKTOpOB: abMOTHYECKHE, OUMOTUYECKHE, AHTPOIIOTECHHBIE.
OOue 3aKOHOMEpPHOCTH JEUCTBHUsS 3Kojoruyeckux (akropos. IlpaBumiio
munumyma (K. [npenrens, FO. JIubux). TorepaHTHOCTb. DBpHUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnyeckue axkropsl. CBeT Kak 3Kojorudeckuit ¢pakrop. [eiicTBre pa3HbIx
YYacTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OJKOJOTHYECKHE TIpPYyIMIIbI
pacTeHMi M KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CuUrHaipHas pojb CBETA.
DOTONEPUOIU3M.

Temnepatypa kak »skonoruueckuid ¢akrop. [leiictBue Ttemmeparypbl Ha




opranusmsl. [ToMKMUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3MBlL. DBPUTEPMHbIE
Y CTEHOTEPMHBIE OPT'aHU3MBI.

BrnaxHocts kak skonormueckuid (akrtop. IlpucrnocoOnenuss pacTeHUil K
noJiiep>kaHuio BoaHoro Oananca. Kiaccudukaiusi pacTeHui IO OTHOILIEHUIO K
BoJie. [Ipucnocobenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, IIOYBEHHAas,
riyOMHHAs TOJAINOYBEHHAs, BHYTpUOpraHu3MeHHas. @OU3HKO-XUMUYECKHE
0COOCHHOCTH cpes obutanusi opranu3moB. [IpucnocoOnenust opraHu3MoB K
KHU3HH B Pa3HBIX Cpeax.

buonornveckue putmbl. BHemnue u BHyTpeHHHE puTMbl. CyTOYHBIE U
rogu4Hble pUTMBI. [Iprcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM JKU3HH.

XKuznennsie popmbl oprann3moB. [lorsTre 0 xu3HEHHOU Qopme. Ku3HeHHbIE
(dbopMBI pacTeHUil: JepeBbsi, KYyCTAPHUKH, KYCTAPHUYKHA, MHOTOJICTHHE TPABHI,
onHoyeTHUE TpaBbl. JKu3HEHHBIE (OPMBI  KUBOTHBIX: THUIPOOHOHTHI,
re00MOHTHI, a9pOOHOHTEL. OCOOEHHOCTH CTpOCHHS U 00pa3a )KU3HHU.
buotnueckue ¢axTopsl. Buapl OHOTHUECKHMX B3aMMOACWCTBUI: KOHKYPEHIINS,
XHUITHHYECTBO, CUMONO03 U ero Gopmel. [lapazutusm, Koonepanus, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxJieOHWYecTBO).  Herpoduueckue
B3auMoOJeiicTBUs  (Tomuueckue, Qopuueckue, ¢abpuyeckue). 3HadCHHE
OMOTHYECKUX B3aUMOJICWUCTBUI Ui CYIIECTBOBAHUS OPTaHU3MOB B Cpele

obutanus. [I[pHHINT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKH monysanun. [Tomymsmnust kak Ouosiornueckas
cucrema. Ponp HeomHOpogHOCTH  cpenabl, (uU3HUECKUX OapbepoB U
0COOCHHOCTEW OHONIOrMM BHUAOB B (OPMUPOBAHWU MPOCTPAHCTBEHHOMN
CTPYKTYphl momyisiuuil. OCHOBHBIE IOKA3aTeNW MNOMYJISLUUU: YHUCIEHHOCTD,
IUIOTHOCTh, BO3PACTHAs W TOJIOBAasi CTPYKTypa, POKAAEMOCTb, IPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALIUSL.

Dkosornueckasi CTpykrypa nonyiasiuuu. OlleHKa YUCIEHHOCTH MOIMYJISIIUH.
JvHamuka nonyiasinuu U €€ peryisiiusa. buotndyecknii noTeHnman nonyJssiuu.
MogenupoBanre JAWMHAMUKKA TONysiqud. KpuBble pocTa YMCIEHHOCTH
nonynsauuu. Kpuble BbbKkMBaHUsA. Perynsius 4MCI€HHOCTH MONYJSLHM: poib
(akToOpoB, 3aBUCIIIUX W HE 3aBUCSIIAX OT IJIOTHOCTH. OKOJIOTHUYECKUE
cTpareruu BUJOB (I- u K-ctparerun).

[Tonsitue 00 »sKonoruueckoil Hume BuAa. Mecroobutanue. MHoromepHas
Mozenp dKosornyeckod HumM Jx.M. XarunHcoHa. Pasmepsl 3KOJIOTrMYECKOn
Hui. [loreHnmanpHas U pealn30BaHHas HUILLIN.

Bung kak cucrema mnonmyisinuid. Apeansl BUAOB. BUIBI M HX KU3HEHHBIE

CTpareruud. 3aKOHOMEPHOCTH  TIOBEJACHUS W  MHUTPAllUd  KUBOTHBIX.




buonornueckue nHBa3UM JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBs3u Mexay
opranm3MamMu B OwWoOIleHO3e. DKOocHCTeMa Kak OTKpbiTas cucrtema (A.Jx.
Tencnu). OyHKUMOHATBHBIE OJIOKM OPraHU3MOB B SKOCHCTEME: MPOAYICHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHH. Tpoduueckue Henu u CeTH.
Abuotnyeckue 010ku 3kocucteM. [1ouBsl U Wikl B 3kocuctemax. Kpyrosopor
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBbIE TTOKa3aTeNu dKocucTeMbl. buomacca u npoaykuus. DK0JIOTHYECKHE
MUPaMHJIbI YUCEN, OOMACChl U YJHEPTHH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COO0IIeCTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M MX HPUYMHBL. AHTpPOIOIE€HHBIE BO3ACHCTBUS Ha
cykmeccun. KimmakcHoe —cooOmiectBo.  bropasHooOpaswme ¥ IMMOJIHOTA
KpPYrOBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPONOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCUCTEMA.
Arpoueno3.  Pasznuumsa  MexAy ~— AQHTPONOIEHHBIMM WM NPUPOJHBIMHU
9KOCUCTEMAaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['oponckas ¢uiopa
u ¢ayna. CuHa"Tponm3anusi ropojackod ¢ayHel. buonorudeckoe u
XO35IIICTBEHHOE 3HAYEHHUE arpo3KOCUCTEM M ypOo3KocHCTEM. 3aKOHOMEPHOCTHU
(hopMUpOBaHHSI OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B YKOCHCTEMAX.
[lepenoc oSHepruM U  BEUIECTB MEXIYy CMEXHBIMA  HIKOCHUCTEMAaMH.
YCTOMYMBOCT  OPraHM3MOB, TNOMYJISUUA M 3KOCUCTEM B  YCIOBHUAX

€CTECTBEHHBIX U AHTPONOT€HHBIX BO3JECHCTBUI

7.5

buocdepa — obOmemnanerapuas o0oj0uka 3eMiIM, TAE CYIIECTBYET WU
cyuiecTBoBania ku3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. ObGnactu
6uocdeps! u e€ coctas. JKnuBoe BeriecTBo 6Mochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHus Ouocdepbl. OcoOeHHOCTH OHMOCchephl Kak
mI00anbHOM  dKocHCTeMbl. JluHamMuyeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB u OHOT€OXUMHUYECKHE IUKIBI (yriaepoja, a3oTa).
PutmuunOCTS siBNIEHMI B OHochepe.

3oHanbHOCTh Onocdepsl. [TonsaTHe 0 6MoMe. OCHOBHBIE OMOMBI CYIIN: TYHJIpPA,
XBOWHBIC Jieca, CMEIIaHHBIE W IMTUPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
MyCTBIHU, TPOTNHMYECKHE Jieca, BBICOKOTOPhS. KimMar, pacTUTEIbHBIH U
KUBOTHBI MUp OMOMOB CYILIH.

CrpykTypa U (QyHKIHS KHUBBIX CUCTEM, OLIEHKA MX PECYpCHOTO MOTEHLIHANa U

o6unochepHbIX QyHKINN

7.6

OKOJIOTUYECKHE KpU3uCbl U HUX [PUYUHBL. Bo3geiicTBue 4enoBeka Ha

ouocdepy. 3arps3HeHHEe BO3AYIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE




BOAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue knumara.

AHTpPOIIOr€HHOE BO3JICMCTBHE HAa PACTUTENbHBIM M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOTO M >KUBOTHOTO MHpa. OCHOBHbBIE MPHUHIIMUIIBI OXPAHBI IPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiembie mpupognsie Ttepputopun (OOIIT).
Boranuueckue casibl ¥ 300JI0THUECKUE MAPKH.

OcHOBHbIE TNPUHIUIBI YCTOMYMBOIO Pa3BUTHs 4YeJOBEYECTBA U TMPHUPOJIBL.
PanmonansHoe  MpPUPOAOIONB30BAHUE U COXPAaHEHHE  OMOJIOTHYECKOro

pa3zHooOpa3ust 3eMiaun

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJIBHOI'O
IMPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JJIS1 VYEHUKA

YMK «JIunus xu3Hu» 6a30Bblid ypoBeHb, 10 peaakiueil B.B.Ilaceunuka.
METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- fipi.ru ®UIIU OtkpbIThIid 6ank 3axanuii OI'D
-https://conepxanneoOpazoBanus.pgh

-https://edsoo.ru/

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

- bioword.narod.ru/buonoruueckuii cioBapb.

- bril2002.narod.ru - buonorus asst mkoneHUKOB. KpaTkast nHpOpM. 1o paznenam: boranuka,
3oomorus, Yenosek.

- en.edu.ru/EctecTBeHHOHAYYHBII 00pa30BaTENbHBIN MOPTAI

- college.ru - pazaen "OTkpriToro Koyiemka" mo buonornu. Yueouuk, moaean, On-line tectsr,
YUHUTEITIO.

- http://www.informilka.ru/text/database/biology/ Buosorus, o0y4aroras SHIUKIONEANS-

http://vschool.km.ru/Buptyanbhas mkona Kupumia u Medoaust (ouonorus 6-11)-



http://pedsovet.alledu.ru/ Bcepoccuiickuii aBryCTOBCKUM TIEICOBET
- http://www.1september.ru/ru/ I'azera «IlepBoe ceHTIOps»
- http://learnbiology.narod.ru M3y4aem O6uosioruio
- http://edu.tsu.ru/ O6pazoBaresnbhblii mopran TT'Y
- http://www.scientific.ru/ O6imeHay4HbIi caiiT ¢ pa3HOOOpa3HOU HHpOpPMALIHUEH.
- http://www.greenpeace.ru/ Greenpeace Poccuu
- http://nre.edu.ru/est/r4/ Bruonorudeckasi KapTuHa MUpa

- www.nature.ok.ru/mlk_nas.htm Penkue u ucyesaromue skuBotHbie Poccuun

METOAUYECKHUE PEKOMEHJALINUUA 110 CUCTEME OIIEHKHU JOCTHXEHUA
OBYYAIOIIMMUCH IIVNTAHUPYEMBIX PE3YJIBTATOB OCBOEHUA
OBPA3OBATEJIBHBIX TPOT'PAMM

YYEBHBIN ITPEAMET «BUOJIOT U »

B cootBercTBUM € TpeOOBaHUAMHU (peiepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHbIX
CTaHJapTOB 001Iero 00pa30BaHUs OLEHKA YU€OHbBIX JOCTHKEHHUH 110 OMOJIOrUN peannusyer
CHUCTEMHO-/IeSITEIbHOCTHBIN, YPOBHEBBIN M KOMIUIEKCHBIN 1101x0bl. B ®I'OC OO0 u ®IoC
COO copeprxarcst TpeOOBaHHS K HTOTOBBIM Pe3yJIbTaTaM OCBOCHUS 00pa30BaTEIbHBIX
porpaMm o 6uosoruu (OTAEIbHO JUIst 0a30BOT0 U YIIIyOJIEHHOTO YPOBHEH H3yUEHHUSI
npenmeta). Ha ocHoBe 3Tux TpeboBanuii pazpadaTbiBatoTcs (peepanbHble paboune mporpaMMbl
(®PII) no 6uonoruu, OLEHOYHbIE MaTepUaibl AJIs TOCY1apCTBEHHONW HTOTOBOW aTTeCTAlluu, 3TU
e TpeOOBaHUS JI0JKHBI JIEXKATh B OCHOBE TUIAHUPOBAHMS BHYTPHUILIKOJIBHOTO OLIEHUBAHUSL.
[Tnanupyemble pe3yabTaThl O OMOJIOIHH MOXKHO OOBEMHUTH B HECKOJIBKO TPYII:

1) ocBOeHUE OHATUHHOTO anmnapara (MCIoIb30BaHNE MTOHATHN, pacrio3HaBaHUE 00OBHEKTOB,
ONMCaHUE 3HAYEHUS MIPOLIECCOB, UCIIOIb30BAHNE 3aKOHOB JJIS XapaKTEPUCTUKHU MTPOLIECCOB);

2) popmMupoBaHUE METOIOIOTHYECKUX YMEHHH (OCBOEHHE METO/I0B HAYYHOTO TIO3HAHUS,
MIPOBE/ICHHUE OIBITOB 10 HAOIIOJIEHHUIO 32 OMOJIOTHYECKUMH 00BEKTaMU, OpTaHU3aIIH 1
MpOBeJICHUS OMOIOTMYECKOTO IKCIIEPUMEHTA, BBISIBICHHE 3aBUCUMOCTH MEX]y UCCIEeTyeMbIMU
BEJIMYMHAMU, COOJIO/IEHUE TIPaBUI 6€30MacHOr0 Tpy/a Mpu padoTe ¢ JIabopaTOPHBIM
00opy/I0oBaHUEM);

3) peleHre OMOIOTUYECKUX 3a/1a4 (COCTABIIEHUE CXEM CKPEIIMBAHMUSI, UCTIOI30BaHNE
YCIIOBHBIX 0003HAYCHHMIA);

4) MMOHUMAHUEC MMPUKIIATHOTO 3HAYCHUA IMOJTYYCHHBIX 3HAHU (YMCHI/U{ IMPUBOAUTH NPUMEPBI
MMPAKTUYCCKOI'O UCITIOJIb30BAHU 00BEKTOB U IMponeccoB B IMOBCEIHEBHOI JKH3HU, o0ecneunBaTh



0€301aCHOCTh COOCTBEHHOTO 3/I0POBBSH 3/I0POBBS OKPYKAIOIIUX, TPAMOTHOTO TIOBEICHUS B
OKpY’Karollleu cpene);

5) ymenue paboTats ¢ HHGpOpMaIHeH (CpaBHUBATH U KPUTHUECKH OLIEHUBATH HH(POPMAIHIO U3
pa3iIn4IHbIX UCTOYHUKOB, OBITH BHUMATEJIBHBIM K S THUYECKUM acCIIEKTaM B 6I/IOJIOFI/II/I, co3gaBaThb
COOCTBEHHBIE TEKCTHI OMOJIOTHYECKOTO COJCPKAHUSA).

YuuTento Ha OCHOBaHUM IpeuiokeHHoro B OPII nepeyHs npeaMeTHbIX pe3ybTaToB
HE00X01uMO c(hOPMHUPOBATH TEMATUUECKUE TNIAHUPYEMBIE PE3YIbTAThI IS KaKJOU TEMBbI U
BHYTPH KaXX/I0TO pe3yJbTaTa COCTAaBUTh NIepeueHb YMEHH, (POPMUPOBAHKE KOTOPHIX B
COBOKYITHOCTH O0OECIIEYHBAET JOCTHKEHHE TUIAHUPYEMOTO Pe3yIbTaTa M CIyKUT OCHOBOU ISt
noa0opa 3aaHnii OLEHOYHBIX poneayp. Tekymias oleHKa COCTOUT U3 MePHOAMUECKON OLIEHKU
VH/IMBUYaJIbHOTO Pa3BUTHs 00yUarOIIErocsi B OCBOCHUU MPOrpaMMBbl y4eOHOTro IpeaMera
«buonorusy». Pe3ynpraThl TeKyIlel OLEHKH SIBJISIOTCS OCHOBOM [UI MHAWBUAYAIN3alUU
yuebHoro npouecca. Tekylas olieHKa MOXeT ObITh popMUpYIOLIEH (TOAIEpKUBAIOILEH U
HanpaBJISoEe yCuIus 00y4arolerocs, BKJIYAOLIEH ero B CaMOCTOSTEIbHYIO OLIEHOYHYIO
JESTENIbHOCTD) U AMATHOCTUYECKOM, CIOCOOCTBYIOIIEH BBISBJICHUIO U OCO3HAHUIO YUUTENIEM U
00ydJaroumMcs CyIieCTBYIOIIUX MpoosieM B 00ydueHun. TeKylee OlleHUBAHUE MOXKET
MPOBOJUTHCS HA KAKIOM YPOKE M OIPEACIATh JOCTH)KEHUS OTACTBHBIX 00yJaroIuXcs B
npoluecce U3yyeHus yueOHoro marepuana. B Texyiiei onieHKe UCTOIb3YIOTCS pa3In4HbIe
(bopMBI 1 METOIBI IPOBEPKH (YCTHBIE U TMCbMEHHBIE OIPOCHI Ha YPOKaxX, KPaTKOBPEMEHHBIE
CaMOCTOsITeNIbHbIE pabOThI, JOMAILIHUE PAOOTHI, UHANBUIYaJIbHbIE U IPYIIIOBbIE IPOEKTHBIE U
ucclieoBaTeabCKue padoThl, CaMO- M B3aUMOOLIEHKA, pedieKCusi, OLIEHOUHbIE JIUCTHI U IpYTHe)
¢ yueToM ocobeHHocTell yueOHoro npeaMera «buoaorus» 1 METOJUKY MpernogaBaHus,
peanu3yeMoii yuutenem. i yCTaHOBJIEHUSI YPOBHS OCBOCHUS 00yUYarOIIUMUCS KaKION TEMBI
Kypca IpOBOAMTCS TeMaTUUECKasi TMarHOCTHKa (OleHKa). JlnarHocTika — crnocod noayyeHus
U3MepseMBbIX MoKa3aTesel o0yueHus, 00ecreunBaonX 00bEKTUBHOE U BCECTOPOHHEE
U3YyYEHUE YCIOBHUI U pe3yabTaTOB yueOHOro Mpoliiecca, crocod MposiCHEHUS! BCEX U3MEHEHUH,
KOTOpBIE ITPOUCXO/AT B IO3HABATEILHOM IPOLIECCE.

Onenka YCTHOI'O OTBETA.

WMHauBHyaIbHBIA OIIPOC MTO3BOJISET MOIYYUTh MPEICTABICHUE O ITOJHOTE 3HAHUN yYEHHUKa,
[NIyOMHY €ro CYXXJI€HUMN, CAMOCTOATEIBbHOCTD U KyJIbTYpy peur. [Ipu onieHuBaHUM YCTHBIX
OTBETOB LIEJIECO00PA3HO MOJIB30BAThCA CICAYIOIIMMU KPUTEPUIMHU:

OTtmeTka «5» CTaBUTCS, €clU 00y4aroUIUiics MOKa3bIBAET MOJHOE 3HAHUE CYLIHOCTH Ipoliecca,
SIBJICHHSI, TEOPUH, TPAMOTHO HCIIOIB3YET JIJIsl OTBETA OMOJIOTUUYECKYIO TEPMHUHOJIOTHIO, IOTUYHO
1 000CHOBAHO BBICTPAWBACT apryMEHTAIINIO, CTOCOOEH TPUMEHSTh 3HAHUS B HE3HAKOMOM
CUTYAIH, CAMOCTOSITEIILHO M PAllMOHAIBHO UCTIOIB30BaTh HATJISIAHBIC TTOCOOMUS.

OtMmeTKa «4» CTaBHUTCA, €CJIIN 06y‘-121IOIIIHI>1C5[ IMOKAa3bIBACT ITOJIHOC 3HAHUEC MaTCpHraia, MOXET
J0IYyCKaTh Herpy651e OIIUOKH HJIU HCTOYHOCTH, IMOATBEPKAACT OTBET IMIPUMEPAMU, UCITIOJIB3YCT
6I/IOJ'IOFI/I‘IeCKy}0 TEPMHUHOJIOTHUIO, 3HAHUSA U3 IPYTrUX TEM, IPUMCHACT 3HAHHUA B HE3HaKOMOM
CUTyallul HCYBCPCHHO UJIX C OIIMOKAMH.



Otmetka «3» CTaBUTCS, €CIM 00yUaIOIIMNACS OKa3bIBACT 3HAHUE OCHOBHOTO MaTepualla TEMBI,
HO HEI0OCTaTOYHYIO COPMHPOBAHHOCTH MOHATHIHOTO anmnapaTa, UMeeT He3HauuTeIbHbIe
npo0esbl B 3HAHUAX, JOMYCKAET OMMOKY B (POPMYIIHPOBKE OTBETA, C1a00 apryMEHTHPYET CBOU
OTBET, HE YMEET UCII0JIb30BaTh IPUMEPHI /ISl WITFOCTPALIUU IIPOLECCOB, IBJICHUH, 10JIb3YETCs
HATJISTHBIMA TTOCOOUSIME TOJIBKO TIO IIAOJIOHY.

OtmeTKa «2» CTaBUTCS, €CITM 00YJarOIIMIICS He PACKPBIBAET OCHOBHOE COJIEPIKaHUE MaTepraa,
HE IPUMEHSET 3HAHUS MPU OTBETE HA KOHKPETHBIE BOMPOCHI, HE BBHITIOJIHSIET 3aJaHuUs 110
o0pa3ity, umeeT ciabo chopMUPOBAHHBIE U OTPaHUYCHHbIC 3HAHUS, HE MOKET UCIIPABUTh
JIOTIYIIIEHHbIE IPyOble OIIMOKHU AaXKe MPU MOMOUIH YUUTES.

Onenka nMCbMEHHOI padoThI.

[TucbmMenHbIe PabOTHI MPOBEPSIOT 3HAHUS BCEX 00YYaIOLINXCS OJJHOBPEMEHHO, Ooiee
0OBEKTUBHBI, JAIOT BO3MOKHOCTb IOJIYYUTh CPABHUTENIBHYIO OLIEHKY 3HAaHUH KJlacca, BHIIBUTh
OIIMOKH KJ1acca B IIEJIOM U Y KOHKPETHBIH YIEHUKOB M C/IEJaTh BBIBOJ O II€JIECO00pa3HOCTH
IPUMEHSEMOH yuuTelleM METOMKH npenoaBanus. [lucbMeHHas npoBepka OCylIecTBIsEeTCs B
BUJie OMOJIOIMYECKUX AUKTAaHTOB, KOHTPOJIbHBIX, IPOBEPOYHBIX U CAMOCTOSATENbHBIX PadoT,
TECTOB, OMOJIOIMUYECKUX 3ajay.

buonocuueckuii ouxkmanm coCTOUT U3 MIEPEUHS BOIIPOCOB, MPOBEPSAIONINX 3HAHHS HA
PENpPOAYKTUBHOM YPOBHE, TPeOYIOIMIUX OBICTPBIX M KPAaTKUX OTBETOB. Hampumep: 3HaHMe
orpezieNieHus: TEPMUHOB, (POPMYITHPOBKH 3aKOHOB, YUCIIOBbIE 3HAUeHUA U TIp. s ynobcTBa
MIPOBEPKHU PabOTHI YIOOHO UCIIOJIB30BAaTh KOJMUECTBO 3a/1laHui, KpaTHOe maTh. [Ipu ornenke
OMOJIOTMYECKOT0 IUKTAaHTa BO BHUMAHUE MIPUHUMAIOTCS CIICYIOIINE KPUTEPHH:

OtmeTtka «5» — Bce otBeThI BepHbI 5—10-15 (100%).
OtMeTKa «4» — paBUIIBHBIX 0TBETOB 4—8-12 (80%).
OtMmeTka «3» — npaBUIbHBIX 0TBeTOB 3—6-9 (60%).
OtMmeTka «2» — npaBUIbHBIX 0TBETOB 2—4—6 (40%).

Tecmuposanue — KOHTPOJIb 3HAHUN IIPU ITOMOIIY TECTOB PA3JIMYHOIO TUMA. TECT COCTOUT U3
BOIIPOCOB C BapHaHTaMU OTBETOB (C BBIOOPOM OJHOIO MJIM HECKOJIBKUX BEPHBIX OTBETOB, C
JIONIOJIHEHUEM OTBETA, Ha YCTAaHOBIIEHUE COOTBETCTBHUS, MIOCIIEA0BATEILHOCTH IIPOLIECCOB U
SBJIEHUH U IpYTHE), U3BECTHBIX KECTKUX KpUTEpUEB, 0OpaOOTKHU U aHAIN3a PE3yIbTaTOB.
TecToBble 3a1aHNs MOTYT OLleHUBaThCA B 1 min 2 Oasuia B 3aBUCUMOCTH OT THIIa TECTOBOTO
3a1aHus. 3aJJaHus ¢ BBIOOPOM OJHOT'O NMPaBHIIBHOTO OTBETA OI[EHUBAOTCS B 1 Oai, 3a1aHus Ha
YCTAHOBJICHHE MOCIIEI0BATEIbHOCTH, MHOXKECTBEHHOTO BBIOOPA, YCTAHOBJIEHUE COOTBETCTBHS, C
JIOTIOJTHEHUEM OTBEeTa OIIEHHWBAIOTCS B 2 Oaiia MpH MOJIHOCTHIO BEPHOM OTBeTe. 1 Oan
BBICTABIISIETCS, €CIIU TOJIBKO OJUH U3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET
sTanloHy. B ocranbHbIX ciyyasx BeicTaBisercsa 0 06amios. [Ipu onieHke TecTupoBaHus BO
BHUMaHUE PUHUMAIOTCS CIEIYIOIINE KPUTEPUH:

Otmerka «5» — 80—100% ot o01iero yrcna 0auIoB.



OtMmeTKa «4» — 60-79% ot o011iero uncia 0aLuIoB.
OtMmeTtka «3» — 40-59% ot o01ero uncna 0auIoB.

Otmetka «2» — menee 40% ot ob1ero uyncia 0aaioB, a TAKXKE €CIIM YYEHUK HE IPUCTYIIUI K
paboTe UM He MPeACTaBUIl €€ Ha IPOBEPKY.

buonoeuueckue 3a0ayu / 3aaanus ¢ pa3BEpPHYTHIM OTBETOM IO3BOJISIIOT OCBOMTH MBICIHTEIbHbIC
orepaiuu, cBsi3aHHbIe ¢ paboToi ¢ nH(popMalel, aHaau3, CpaBHEHUE U cuHTe3. B 3aade Het
€MHCTBEHHO BEPHOI'0 MyTH peuieHus. B ycnoBuu 61oaorndeckoi 3ajaud UMEIOTCS JaHHBIE,
4acTo B CKPBHITOM U HessBHOM Buje. COOTHOLICHHE ATUX JAHHBIX OMpPEIENsIeT THIT
OMOJOTrNYeCKON 3aJaun: ¢ HEOOXOJUMBIMU JAHHBIMH; C HEJJOCTAIOLIUMHU JIaHHBIMH; C
M30bITOYHBIMU JaHHBIMU. [Ipu o1leHKEe OMOJIOrMYEeCKUX 3a7]a4 BO BHUMaHUE TPUHUMAIOTCS
CIIEIYIOIINE KPUTEPUH:

OtmeTka «5» CTaBUTCS, €CIIH: TIOJHO PACKPBITO COEP)KaHNUE OTBETa B COOTBETCTBUU C
KPUTEPUSIMHU; YSTKO U TIPABHIILHO 3aMCAHBI OMOJIOTHYECKUE HAYIHBIC TEPMUHBI; PABUIHHO
odopmIieHa 3a7a4da; B peIIeHUN HET OMMOOK; PEIICHHE COMPOBOKIAETCS OOBSICHEHNEM; 3aITMCaH
OTBET.

OTmeTKa «4» CTaBHUTCS, €CJIH: MPaBHILHO 0(hOpMIICHA 3a/1aua; B PEIICHUH HET OIIMOOK;
petienre opopMIIeHO 6e3 OOBSICHCHUST; 3aICaH OTBET.

Otmetka «3» CTaBHUTCS, €CIH: MIPABHIBLHO 0hopMIIeHa 3a/1a4a; B PEIICHUH 3a7auyl IOMYIIEHBI 2
HECYIIIECTBEHHBIEC OIMOKH ¢ HapyleHneM o(hopMIICHHUS 3a7auul; pemeHue opopmiieHo 6e3
OOBSICHEHMS; 3alIMCAaH OTBET.

OtMmeTKa «2» CTaBUTCS, €CIIU: JONYILIEHBI OMIMOKU TpU 0OPMIIEHUH 3a/1auM; UMEIOTCS rpyObie
OIIMOKY B PELLIEHUH 331a4; OTCYTCTBYET PEIICHHE 3a/1auH.

Oyenka nabopamopnoti pabomsi. JlaboparopHasi paboTa mpoBOIUTCS 00yUaIOIIMMUCS B BHJIE
CaMOCTOSITENIbHOM paboThI METO/IaMU HAOIIOIEHUs U dKcriepuMenTa. JlabopaTopHas pabora
SIBJISIETCSI CBSI3YIOIIEH MEX]ly TEOpUEH U MTPAKTUKON. DTaIbl TPOBEICHHUS JIAOOPaTOPHOM

paboThl: 00s3aTeNbHAs IPEIBAPUTENbHAS TEOPETHUECKask TOATOTOBKA, 03BYUYUBAHUE TEMBI,
MIPOBEJICHUE HHCTPYKTAXA, pacrpe/ieliecHne 000pyI0BaHUS U UHCTPYKTUBHBIX KapTOUCK,
KOHTPOJIb U KOPpPEKLIUs JeMCTBHUI 00y4aromuxcs, 3aich pe3yJbTaToOB U BHIBOJIOB B TETPAH,
3aKITrounTeNbHas Oecena. OneHnBaHue 1a00paTOPHBIX PadboT 1e1eco00pa3HO MPOBOAUTH MO
CIENYIOIUM KPUTEPHUAM:

OtmeTKa «5» CTaBUTCS, €clu: paboTa BHINIOJHEHA B MTOJIHOM 00beMeE ¢ COOITI0IEHUEM
MIOCJIEIOBATEIEHOCTH TIPOBEICHHSI OTIBITOB M I3MEPEHHIA; CAMOCTOSTENILHO U PAIlIOHAIEHO
BbIOpaHO Bce HEOOX0MMOe 000pyI0BaHKE; BCE OTBITHI IPOBEJCHBI B YCIOBHSIX,
o0ecreynBaroIuX MOJy4YeHHE Pe3yIbTaTOB; B IPEJCTABICHHOM OTUETE MPABUIBHO M aKKypaTHO
BBITOJIHEHBI BCE 3aMKCH, TAOJIHIIbI, PUCYHKH, YEPTEKH, IpauKU, BBIYUCICHUS U ClICJIaHbl
BBIBOJIbI; IPABMJIBHO BBHITIOJHEH aHAJIN3 MOTPEIIHOCTEH; coOII01eHbl TpeOoBaHUs 0€30IacHOCTH
TpyHa.



OtmeTKa «4» cTaBUTCS, €cliu: paboTa BHIIIOJIHEHA B MIOJIHOM 00BbEME U MPH YCIIOBUU IIPOBEICHUS
OTIBITOB ¥ U3MEPEHHUH; BBIOPAHO U MOATOTOBIIEHO AJISl OIBITa 000PYAOBAaHHUE, BCE OIBITHI
IIPOBEJEHBI, PE3YJIbTATHI U BHIBOABI IIOJTYyYEHBI C HEOOXOAUMON TOUHOCTBIO; B IIPEACTABIEHHOM
OTYETe BBIMOJHEHBI BCE 3aMUCH, TAOIHIIBI, PUCYHKH, YEPTEKH, IPaUKU, BBIYUCICHUS U
C/IeJTIaHbl BBIBOJIBI; IPABUJILHO BBIITOJHEH aHAJIN3 OTPEIIHOCTEH; COOII0IeHbI TpeOOBaHNUs
0e30MacHOCTH Tpy/a.

OtmeTka «3» CTaBUTCS, €CIH: padoTa BHIMOIHEHA HE TIOJTHOCTHIO, HO 00bEM BBITIOJTHECHHON
YaCTH TaKOB, YTO MOXKHO CJI€1aTh BBIBOJIBI, MJIM €CIIU B XOJI€ ITPOBEICHMS OIbITAa U U3MEPEHUN
OBLIM TOMYIICHBI CIIEAYIOIINE OIIMOKHU: OIBIT MPOBOIUIICS B HEPAILIMOHAIBHBIX YCIIOBUSX, YTO
MIPUBEJIO K TIOJTYYCHHIO PE3YIbTaTOB C OOJIbIIEH MOrPENIHOCThIO, WM B OTUETE ObUIN JOMYIIEHBI
B 00111e# cTI0’)KHOCTH He 6oJiee IBYX OIIMOOK (B 3alHUCAX €AUHULL, U3MEPEHUSX, B BBIYUCIICHUSX,
rpadukax, Tabaunax, cxeMax, aHajau3e MOrPeuIHOCTe! U T. .) He MPUHIUIHAIBHOTO [
JTaHHOU pabOoTHI XapakTepa, He MOBIUSIBIINX HA PE3YJIbTAT BHITIOJTHEHHS, MM HE BBITIOTHEH
COBCEM WJIU BBIIIOJIHEH HEBEPHO aHAJIU3 [TOTPEIIHOCTEN, WiIM paboTa BBIIIOJIHEHA HE ITOJIHOCTBIO,
OJIHAKO 00BEM BBITTOJIHEHHOW YaCTH TaKOB, YTO TO3BOJISIET MMOTYYHTh MPABUIBHBIC PE3YIIbTATHI U
BBIBOJIbI 110 OCHOBHBIM, TPUHITUIIMATBLHO BAXKHBIM 3a/1auaM paboThI.

OtmMmeTka «2» CTaBHUTCS, €CJI: pad0Ta BHITIOJIHEHA HE MOJHOCTHIO U 00BEM BBITIOJIHEHHOW YacTH
paboThI HE TTO3BOJISIET C/IENIATh MIPABUIIBLHBIE BBIBOJIBI, HJIA ONBITHI, U3MEPEHUS, BHIYUCIICHHUS,
HAOJTI0ICHUS TIPOU3BOIIINCEH HETIPABUIILHO, WIIH B X0/ pa0OTHI M B OTYETE OOHAPYKHUITUCH B
COBOKYITHOCTH BCE HEJOCTAaTKU, OTMEUYECHHBIE B TPEOOBAHUAX K OLIEHKE «3).

B Tex ciyuasix, korjga oOydaronmiicst IoKa3ajl OpUTrHHAIBHBIN 1 HanboJiee panroHaIbHBIN
HOJXO/1 K BBIMOJIHEHUIO pabOThI U B IIpoliecce paboThl, HO HE N30eKall TeX WIN UHBIX
HEJIOCTAaTKOB, OLICHKA 32 BBIIOJIHEHHE PAOOTHI [10 YCMOTPEHHIO YUUTEIISE MOXKET OBITh MOBBILLICHA
10 CPAaBHEHUIO C YKA3aHHBIMU BBILIE HOPMAMH.

Oyenusanue npoekmmuoll u ucciedosamenbckotl dessmenvhocmu. IlpoekTHas u
UCCIIeIoBaTeIbCKast IeITENbHOCTh (POPMUPYET Y 00YUaroIuXcsl CHOCOOHOCTh JIeHCTBOBATh
CaMOCTOSITENIbHO, HTHULINATUBHO U OTBETCTBEHHO, MCIIONIb3Ys IIPEIMETHBIEC 3HAHUSI B KAUECTBE
MHCTPYMEHTA JJIs pelIeHus Ipo0iaeMbl. YueOHas MpoeKTHasl U ccie1oBaTelbeKast
JeSITeNIbHOCTh HANlpaBJIeHa Ha MOJy4YeHHe CyObEKTUBHO HOBBIX 3HAHUM MM oOOraiieHue
COOCTBEHHOTO OIBITAa O0YYAIOIIETOCS TIPH 00s3aTEIHPHOM UCTIOIB30BAHUH HAYYHBIX METOJIOB
no3HaHMs npuposl. OHa TOJKHA 3aBEPIIATHCS MATEPUAIBHBIM M IPUMEHUMBIM IPOAYKTOM
(MakeT, MOJieJIb, OTYETHBIE MaTEPUAJIBl B CIIy4yae MPOEKTa) UM MUCbMEHHBIM OTYETOM (pedepar,
AHAINTUYECKUE MaTepHalibl, CTEHAO0BBII JT0KIa/a U Ap. B ciiydyae uccieaoBanus). O0si3aTeIbHbIM
YCIIOBUEM NMPOEKTHOM U UCCIIEA0BATEIBCKON IEATENBHOCTH SIBIISIETCSA BEICHUE THEBHUKA, B
KOTOPOM OTpPa)karoTcsi BCE dTaIbl pabOThl, 33/1a4M JUIs KaXI0T0 3Tana U MpoCciIeKuBaeTcs
ITOPUTM PaOOTHI Ha/l MPOEKTOM HJIM MCCIIEJOBaHNEM. X0/ SKCIIEPUMEHTA U €r0 pe3ybTaThl
buKcupyoTcs B IpoToKoie. /i OlleHKH pe3ylbTaTOB MPOEKTa WK UCCIIeI0BaHUs HE00X0IUMO
HCIIOJIb30BaTh 3apaHee pa3pabOTaHHbBIE OLEHOUHBIE JUCTHI C BO3MOXKHOCTBIO YU€Ta: CTEIeHH
CaMOCTOSITENIbHOCTH, Y4acTHUsl pabOThI B IPYIIIE, COOTBETCTBUSI BHIOPAHHBIX METOIOB,
nesenoaaranus, GopMyIupPOBaHUS TPOOIEMBI U 3a/1a4u PabOThI, paOOTHI C HCTOYHUKAMHU
uH(popMaluu u np. Itorosas omeHka no npoekTy U UCCIeI0OBaHUIO JOKHA CKIIaIbIBaThCS U3
CYMMBI 0aJUIOB 32 KaXKJbIi 3TaIl pabOTHI.



[TapameTpsl olleHUBaHMSI TPOEKTHO-UCCIIEIOBATEIBCKUX paboT

No Kputepuu onenuBanus Bcero
/T
Coneprxanue
1. Br100p Tembl U padoTa 00y4aronerocs 0-10
1.1 | AKTyaJqbHOCTbH TEMBI 0 — ne obo3naveHa; 1 — obocHoBaHa 0-1
1.2 | IlocranoBka nMpoGJIEMbl/THIIOTE3bI 0 — He ob6o3nayena; | — runoresa 0-1
4eTKO 0003HaueHa
1.3 Ienenonaranue 0 — He 0003HAYCHO WIIH IICJIb HE 0-2
COOTBETCTBYET THIOTE3e; | — 1enu
0003Ha4YeHbl, COOTBETCTBYIOT
THITOTE3€e; 2 — eI 0003HAYCHBI,
COOTBETCTBYIOT THUIIOTE3€, 3a/1a4H
IIOCTABJICHBI, COOTBETCTBYIOT LICIIH
1.4 MeTtoasl 0 — mer; 1 — Ha3BaHBI, HO HET 0-2
HOJJpOOHOTO OIMHMCAHUS; 2 — ONTUCAHBI
0JJpOOHO, AETATBHO
1.5 Brimonnenue pabotsl. Pe3ynbratsl. 0 —ner; 1 — pesynbTarsl npuseneHsl, | 0-2
BbiBOIBI. HO HE MMOKAa3aHO, KaK MOJy4eHbI; 2 —
OIMCAHO, KaK BHITIOJHEHA paboTa,
YETKO BBIICIICHBI PE3YIbTATHI,
C/IeTIaHBI BBIBOIBI
1.6 Cunoricuc 1 — camocrosrensHOCTR; 1 — yeTkocTs | 0-2
CTPYKTYPbI
2. 3ammra 0-10
2.1 | 'paMOTHOCTb U YETKOCTh 1 — rpamMoTHOCTB U 0-5
BBICTYIUICHUS CTPYKTYPUPOBAHHOCTH BBICTYIIJICHHS;
2 — IOCIE0BATENBLHOCTD, YETKOCTE; 3
— COJICPXKATEIILHOCTh, BCE OCHOBHOE
W3II0KEHO, CYTh pabOThI YETKO
BBIJIETICHA
2.2 Hcnonp30BaHue pe3eHTaInH, 0 — ue Ob110; 1 — OBUIH, HO 0-2

JIEMOHCTpPALIUI

00yyYaroImuiics: He UCTI0JIb30BaNl WIIH
HCII0JIb30BaJl HEYMEIO; 2 —
IPaMOTHOE U YMECTHOE
UCIOJIb30BAHUE, TPE3CHTALIUN U/UIH
JIEMOHCTpAILMK FPaMOTHBIE,




HarjsiaHbIC

2.3 OTBeTHI HAa BOIIPOCHI 0 — He cMOT OTBETUTH HU HA OOUH 0-2
BOIIPOC 110 TeMe paboThl; 1 — OTBETHI
HEyBEpPEHHBIE, COJIEPKAT OIIUOKHU, HO
B IIEJIOM yJIOBJICTBOPUTEIHHO; 2 —
OTBETHI Ha 2—3 BOIIpOCa 10 TeME
IIPAaBHJIbHBIC, YBEPEHHBIC

24 Camoopranuzanus 0 — mapymeH perinamenT; 1 — 0-1
periaMeHT coOroaaCs

Ha ocHOBaHuM npuBeIeHHBIX PEKOMEHAALMI B 00pa30BaTEIbHON OpraHu3alui MOTYT OBITh
pa3paboTaHbl U MPUHATHI CBOM KPUTEPUH OLIEHUBAHUS POSKTHON U MCCIIEA0BATEIbCKOM
JESTENIbHOCTH 00YYaIOIIUXCs C Y4€TOM 0COOCHHOCTEH OCHOBHOM 00pa30BaTeIbHOM MIPOrPaMMBI,
peann3yemMoii B JTaHHOW 00pa30oBaTeNIbHON OpraHu3allly.













