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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0J0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNoOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kiaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peamMeTsl». CorjaacHo
nonoxenusM ®I'OC COO npodwiibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJEHHOM
YPOBHE, SBISAIOTCS CIocoOoM auddepeHnnanuu oOydeHUsT Ha YpPOBHE CPEAHEro OOIIero
00pa3oBaHMs U MPU3BAHBI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke Bpemsi KaKIblid U3
9TUX YYE€OHBIX MPEIMETOB JOJDKEH ObITh OpPHUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BUBAIOIIMX 33]ad, CBS3aHHBIX C MpoQopHeHTanHen
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSI3aHHOT'O C OMOJIOTHEl, MEIUIIMHOMN, SKOJIOTHEH, ICUXOIOTHEH, CHIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHre O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpeelsieT 00s3aTeIbHOe
(MHBapuaHTHOE) MPEAMETHOE COJAEp)KaHHUE, €ro CTPYKTypHUpPOBAaHME IO pas3jeliaM U Temaw,
pacrmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBsS3€d, JIOTHMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH IMPUHITUTT
MIPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS,
Onarogaps yemy MpocMaTpUBAETCSl HAMPABICHHOCTh HA MOCIEAYIOIIEe PA3BUTHE OMOIOTHYECKUX
3HAHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBILUICHUS], NMPEACTAaBIEHUH O 3J0poBOM oOpa3e XH3HU, Ha BOCIHUTaHUE
OepeKHOr0 OTHOILIEHUS K OKpY)Karolllel MpUpoAHOH cpene. B mporpamme mo Omosoruu Takxke
NOKa3aHbl BO3MOXKHOCTH ydyeOHoro mpeamera «buonorus» B peannsauuu tpedoBanuit ®I'OC
COOQ x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM PE3ylbTaTaM 00y4eHUs U
B ()OPMUPOBAHNUN OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOW AEATEIBHOCTU OOyYaromMXcs Mo
OCBOCHHMIO COJCp>KaHUS OWUOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro oO0IIero
o0Opa3oBaHusl.

VYuebublit npeamer «buonorus» Ha ypoBHE cpeaHero oOuiero oOpa3oBaHUS 3aBeplIaeT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHUe U yriyOseHne 3HaHu
00y4arouxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHUH, SMOPHOJIOTUI
U OMOJNIOTUM DPAa3BUTHSA, T'CHETUKHU, CENEKIUH, OMOTEXHOJIOTHUH, SBOJIIOIMOHHOIO YYEHHS H
DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJIFOTOBKY OO YyUYaOIIMXCSl K TOCIIEAYIOIEMY OTYyYEHUIO OMOJIOTHYECKOro 00pa30BaHUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBaHusi. OCHOBY €ro Coaep)KaHUs
COCTaBJIIET CHUCT€Ma OHOJOTMYECKUX 3HAHMUM, MOJYYEHHBIX MPHU HM3YYCHHU OOYUYarOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
Ouoornyeckre 3HaHHUA O PACTEHUSX, JKUBOTHBIX, I'puOax, OakTepusx, OpraHu3Me 4YeJoBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
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MoCJIeyIONIEro Beibopa mpodeccuu. Bo3MoxHa Takke WHTETpanus OMOJIOTHYECKUX 3HAHHH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYICHHBIMHU 00YUYaIONUMUCS IPH U3y4EeHUHN (QUBUKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBOJIOIHOHHBIN MOAXOAbI K H3yueHUio Ouonoruu. CorjacHO UM, H3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'0 YPOBHSI OpraHU3alluy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kkiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OWMOJIOTHH,
SMOPUOJIOTHH U OMOJNIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoNIOTHH, aKTYyaTU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VYueOuplii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OO0yYarOIIUMUCS
OMOJOTUYECKUX TEOpPUM M 3aKOHOB, HJEH, NPUHLMIIOB W TMpaBWi, JIeKallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJISIUU, OHOLEHO03a, IKOCHCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOAAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepraia B COJIEPKaHUH MPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIIECHUS U PAa3BUTHS TOW WIM MHON
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llens u3yuenus yueOHoro npeamera «buonorus» Ha yriryOJIEHHOM ypOBHE — OBIIAJICHUE
O00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpETeHHE YMEHUI NCIIOB30BaTh 3TU 3HaHUA B POPMUPOBAHUU UHTEpEca K
onpenenéHHoil obnactu npodecCUuOHATBHON NIeATeTbHOCTH, CBS3aHHOW C OHMOJOTHEH, WU K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

Jloctrxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a1au:

OCBOCHME  OOYYalOIMMHCS  CHUCTEMbl OHMOJIOTMYECKUX 3HAHWK: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHMHH,
MHOT000pPa3uM U OCOOEHHOCTAX OMOJNOTHYECKUX CHCTEM (KJIETKa, OPTaHU3M, MOIMYINSAIHNS, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBI:
HCCIIEIOBATELCKUMU METOAaMH OMOJIOTHUECKUX HAYK (MOJEKYISIPHON M KJIETOYHOU OMOJIOTHH,
HMOPHUOJSIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMOJOTUHM, TAJIEOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHHUE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM; YCTAaHABIMBATDH CBS3b MEXKIY Pa3BUTHEM OUOJIOTUU B COLIUATHHO-IKOHOMUYECKUMU
Y OKOJIOTHYECKUMH MpoOIeMaMy 4eTI0OBEUECTBA; OIIEHUBATH MOCIECTBHS CBOCH AEITETLHOCTH 110
OTHOLICHHUIO K OKpY)Kalollel MpUPOAHON cpene, COOCTBEHHOMY 3J0POBbI0 U 370POBBIO
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OKPYKaIOIIMX JIFOJICH; OOOCHOBBIBaTH W COOJIIOAATh MEpbl MPOGUIAKTUKU WH(EKITMOHHBIX
3a0o0JeBaHMi, MpaBUJa TOBEACHUA B NPUPOAE M obecredyeHus: 0e30MacHOCTH COOCTBEHHOU
KU3HEJEATEIbHOCTH B YPE3BBIYAWHBIX CUTyalMsIX NPUPOAHOIO U TEXHOI'€HHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YYaIOMIMXCS WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMH €10 MTPoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUs OHOJOTMYECKUX 3a7ad, MOJETUPOBaHUS
OMOJOrn4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYarOMIMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPHUPOJE B IIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMHUPOBAHME HKOJOTHYECKOW, TIe€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJIE; MHTETpPallMM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM NPUPOAOII0JIB30BAHNUN
(coOnromenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPaHbI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS U 3J0POBBSl OKPYXKAIOUIMX JIOAeH (COOMIOaeHUS Mep
npodunakTuku 3a60aeBaHuil, o0ecrnedueHrne 0e30MacHOCTH KU3HEEATEIILHOCTH B Upe3BbIUaiHbIX
CUTYaLUsAX IPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHUS OMOIOIMUYECKUX
3HAHUN U YMEHUM B MIOBCEAHEBHOM KU3HH;

CO3JaHHME YCJIOBHMH JJii OCO3HAHHOTO BbIOOpa OOyYaIOUIMMHCS WHIUBUAYAIbHOM
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOUIEH mMocienymmeMy HpodhecCHOHATbHOMY
CaMOONPEJEIECHUIO, B COOTBETCTBUU C WHJMBUIYaJbHbIMH MHTEpPECAMH M NOTPEOHOCTSIMU
peruoxa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpemHero ooiiero oopasosanus, cocrtabiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B Hesleno),
B 11 ximacce — 102 gaca (3 vaca B Henenio).

OT60p oprann3anuoHHbBIX (OPM, METOJIOB M CPEICTB 00yUEHUsI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yu€ToM CHelU(HUKN ero coAepkaHUs M HANpPaBIEHHOCTH Ha MPOJOJKEHHE OMOJIOTHYECKOro
00pa30BaHUs B OpraHU3aLUsAX CPeTHEro MPOo(heCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMU.

OO0s3aTeNnbHBIM YCIOBUEM IMPH O0y4EHMM OHOJIOTMM Ha YIiayOlIEHHOM YpPOBHE SBIISETCS
MpOBEJCHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdoT. Takke ywyacThe oOydaromuxcs B
BBITTOJIHEHUH MIPOEKTHBIX U y4eOHO-NCCIIE0BATENbCKUX Pa0bOT, TEMAaTHKa KOTOPBIX ONpeaesseTcs
YUUTEJIEM Ha OCHOBE UMEIOIINXCS MaTEPUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MTPUPOIHBIX
YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas 6MosIOTHs — KOMILJIEKCHas: Hayka. KpaTkas vcropusi pa3BUTUSL OUOJIOTHH.
buonornyeckne Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTalIbHbIE, MPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3HayeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6noaorueil. 3HaueHne OMOIOTUH B IPAKTUUECKOM AEATEIbHOCTH
YeJIOBEKA: MEIUIIMHE, CENbCKOM XO351CTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JdeMoHcTpannn

[Moptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. apsei, I
Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, Y. 1. Meunukos, H. 1. BaBunos, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsI3b OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrMYEeCKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer uydeHus onosnoruu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHM3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKAHEBbIN,
OpraHU3MEHHBIH, HOMYJIALIMOHHO-BUI0BOM, SKOCHUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6unocoepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, nzydarommue *UBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPTraHU3aLNH.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabOmronenue, maMepeHue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMe O 3aBUCMMOM W HE3aBUCHUMOU
nepemenHo. IlmanmpoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [IoHsTHE BHIOOPKHU U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJbTaToB. [[pMUnMHBI MCKaKE€HUS PE3yJIbTAaTOB HKCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPHU3HAKU JKU3HW», «bHonornyeckue CUCTEMBI»,
«CBoiicTBa )KMBOW MaTepun», «YpOBHU OpPraHU3alluy KUBOM IpUpob», «CTpOEeHUE KUBOTHON
KJIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJI0BEYECKOr0 OPraHn3May, «brnoreoneHos»,
«buocdepay, «MeToIbl U3YUSHUS YKUBOIH TIPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE AJIs IPOBEICHHS HAOIIOJCHUN, U3MEPEHUI,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuEe pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. buosnorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, METOJ MEuYeHbIX aTroMOB, Au(QepeHIManTbHOe LEHTPU(YTrupoBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uUKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBI MHUKpOCKOMm», «cTopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaTbl PACTUTEIbHBIX, XKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe neaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALUU.
MuHepanbpHble BELIECTBa KIETKH, UX Onosiornyeckas posib. Poib KaTHOHOB U @aHHOHOB B KJIETKE.

Oprannyeckue BelleCTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Mouyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4eTBEpTHYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYrneBoabl. MoHOCaxapuabl, AUCAXaPHIbl, OJIUIOcaXapy bl U monucaxapuipl. OOImui miaxn
CTpOEHUs M (PU3MKO-XHMHUYECKUE CBOMCTBA yriieBoA0B. bronornueckue GpyHKIMM yrieBoa0B.

Jlununpl.  T'uppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnuiaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KuciOT. HykineoTumsl.
[Tpunuun xommuieMentapHocTt. IlpaBmio Yapradgga. Crpykrypa JHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6uonornueckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenne monekynsl AT®. Makposprudeckue cBsa3u B Mojiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoOBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HYK1eo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOpHU3NYECKHe HCCIeI0OBaHMUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOiekyn. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnvromepmwiti Ouzaiin u opeanudeckuii Cunme3s OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpanuu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OEnKOBOW MOJEKYNIb», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOieKyabl ATD.

O6opynoBaHue: XuMU4eckas mocyia 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C IOMOIIBIO KAUECTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccinenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M IMpokaproTuuyeckas. CTpyKTypHO-(yHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHoCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie U (QYHKIIMOHUPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Imazmarnyeckass meMOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BeHIECTB 4Yepes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, oOneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). llomynponunaemocts MemOpanbl. Pabora
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

[Murtonnazma. L{utozons. Llutockener. JBmwkeHue mutorazMel. OpraHoufbl KIETKU.
OnHOoMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomnazmMarndeckas cetb (DIIC), ammapat ['ombmkw,
JM30COMBI, WX CTpOeHHEe W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIETKH.
CrtpoeHue rpaHylIspHOrO peTukynyma. Mexanusm wuanpasnenus oerxkos 6 JIIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mankuii  (arpaHyssipHBIi)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxoes 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTke. Bakyonu pactutenbHbIX KieTok. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMU MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTBI  BBICHIMX
pacTeHUN.

HemeMmOpannbie opranousl kietku CtpoeHue M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kieTku. PubGocombl.  Ilpomescymounvie uramenmol. MuxpoduiiaMeHTbl. AKmuHo8ble
Mmuxpogunramermol. MBIIIIEUHBIE KIETKH. AKMUHOBblEe KOMNOHEHMbl HEMbIULEYHbIX KIemOK.
MukpoTtpybouku. Krnerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmukpompyboukamu. Momopmwie benxu.

SAnpo. Obosouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHou
0060n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BikiatoueHus.  CpaBHHTENbHAas  XapaKTePUCTUKAa  KJIETOK  JYKApHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U



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

Tabmuubl u cxembl: «CTpoeHHE SYKApHUOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOM
KIIeTKn», «CTpOeHUE pacTUTENBbHON KiIeTKn», «CTpoeHne MUTOXOHIpUN», «Anpo», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIPETapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cCTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JCMIa3MOJIM3a B PaCTUTENbHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMWISINS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN 1 TeTepOTPODHBINA. YUyacTe KUCI0opoa B OOMEHHBIX MPOLECCcax. JHEPreTUIecKoe
oOecnieueHue kietku: npespaiieHue AT® B oOmeHHbIX nporieccax. epmMeHTaTUBHBIN XapakTep
peakiuil KieToyHoro Metabonusma. @epMeHTHI, UX CTPOEHHUE, CBOMCTBA M MEXAHU3M JCHCTBHUSL.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTropoB. beiaku-akTuBaTopsl U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTATHBHBIX pEAKUUH OT pPa3IMYHbIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomp xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocunTte3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKTepun, cepoOaKTepuu, BOJOPOIHbIE OaKTepuH. 3HAaU€HUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUI B Mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiimpoBaHUE.
Onepeusi membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOT0 OOMEHa.

JleMoHCTpanuu

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

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IJHEpreTUYeckuii odmen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHnas padora «/3ydyeHne KaTaIuTHYECKOM aKTUBHOCTH (DepMEHTOB (Ha IpUMepe
aMuJIa3bl WIM KaTajlasbl)».



Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopatopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOXKECHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMmauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kaiemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Ydactue TpancnoptHeix PHK B GmocuuTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Postb pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoenuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
DYKApHOT. Perynsius ak THBHOCTH T€HOB y TPOKapHoT. [ unoresa onepona (P. XKaxo0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enos. Perynaiys 0OMEHHBIX MPOLIECCOB B KiieTke. KieTouHsblii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpancKkpunyus, peeepmasa,
unmezpasa.

BupycHbie 3a00neBanus 4enoBeka, )KuBoTHbIX, pactenuid. CIIMJ], COVID-19, counansHbie
Y MEJUIIUHCKHE MPOOJIEMBI.

Buoungopmamuka: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxmypruvix
buonoeuueckux oanHvlx. Hanomexuonozauu 6 buonocuu u meouyure. Ilpoepammupyemole ghyHxyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmuiet u cxembl:  «buocuHTes Oenka», «[eHeTmueckuii koa», «Bupycem,
«baxrepuodarm.

IIpakTuyeckas padora «Co3aHnue MOJIEIN BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTekatonux B uHTepdaze. [loaroroBka kinetku K naeneHuto. [IpecuHTeTnueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmda. [lpunnunsr  permmmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CUHTE3, aHTUIAPAUIEIbHOCTh. MeXxaHu3m
permukanuu [JTHK. Xpomocomsl. CTpoenune xpoMocoM. Tenomepsl u TenoMepasa. XpoOMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIL. JMIUIOMIHBIA M TarmIouIHbII HaOOpBhl XpOMOCOM. ["'OMOJIOTHYHbIE
XpoMocoMel. [Tos10BbIE XpPOMOCOMBI.

Henenune kierku — mMuto3. CTagum MHUTO3a U MPOUCXOJAIIME B HUX MPOLECCHl. THUIbI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynsaumsi MUTOTHYECKOTO MHKIA KiIeTKH. [Iporpammupyemasi KieTo4dHasi THOENb —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI LUK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpoIpenaparsl: «MHTO3 B KIE€TKaxX KoOpellka
JTyKay.

JlaGoparopHas padora «/3yyeHue XxpoMOCOM Ha FTOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAJbHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHe: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOAINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, (PYHKUUNH U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTeHUM.

TkaHu KUBOTHBIX U Y€JIOBEKA. THUITBI )KUBOTHBIX TKAHEH: SMUTENNAIbHAS, COSAMHUTEIbHAS,
MblIllIeyHast, HepBHas. OCOOEHHOCTH CTpPOEHUs, PYHKIMA U PACIIONIOKEHHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U TreHEPAaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COEIUHEHUS KOCTEH.

JIBi>keHue oOpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KT'YTUKOBOE, pPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOYHBIX pPACTEHUH: TPONMM3MBI W HACTHH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX UM YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. IloriomieHre BoAbl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pactenusiMu. [luTaHue >KUBOTHBIX. BHYTpUNONOCTHOE W BHYTPHUKJIETOYHOE IHILEBAPEHHE.
[lutaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Hpixanue opranu3MoB. [[pixanne pactenuid. Jprxanue >kuBOTHBIX. Juddy3ust Ta3oB yepes
MOBEpPXHOCTh KiIeTku. KokHoe npixanue. [[prxarenpHas moBepxHOCTh. JKaOepHoe u JIErodHOe
IbIXxaHue. JlpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOEHUs JETKUX I[MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cUCTEMa uejoBeKa. MexaHusm
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMUTAIOMUX. Perymsmus apixanus. [[pxaTenbHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHasI cuctema o3BOHOUHBIX
KUBOTHBIX M yenoBeka. Cepjlle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHwus.
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OBOJIIOIIMOHHBIE YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX YKHUBOTHBIX.
PaGora cepauia u e€ perynsimsi.

Boinenenne y opranusmoB. Beigenenue y pacreHuil. BelaeneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpaius, ceKpenus 1 00paTHOE BCaChIBaHUE
KaK MeXaHu3Mbl paboThl oOpraHoB BbiaeieHHs. CBs3p MOJIOCTH Tela C KPOBEHOCHOH U
BBIJICJIUTENILHON CcUCTEMaMU. BpbljeneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Criopbl OaKTepuil U HUCTHI
MpOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MacCMBHOW H
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
BpoxxnéHupli W TpHOOPETEHHBIM  crieU(PUYECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepner, C. Tonerasa). BocnanuTenbHbie OTBETHI
opranu3MoB. PoJib Bp0oXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuus y OpraHu3moB. PazpakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBeie BeliecTBa M MX
3HAYCHHE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisiuss W SHAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4yesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBuEe TrOpMOHOB. B3auMMOCBSI3b HEPBHOU U
SHIOKPUHHON cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaL U

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembr», «CTpoenue ctebmns», «CTpoeHHE JHMCTOBOM IIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIIIbD, «MMyHUTETY,
«KummeynomnonoctHpiey, «CxeMa mUuTaHus pacTeHui», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrtema nrtuny, «HepBHas cucTeMa MICKOTHTAIONIUX),
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyoBaHue ISl JEMOHCTPAIMH TOYBEHHOTO U BO3AYIIIHOTO MUTAHUS PACTEHUH, pacleTIeHUs
Kpaxmana u 6eTKoB moj AeiicTBreM (EepMEHTOB, 000PYJOBaHKE ISl IEMOHCTPAIIMU OMBITOB 1O
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U3MEPECHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAaHM3Ma JIbIXAaTEJIbHBIX JBWXXEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOkeHHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecro0ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJIALNS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kneTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y >kuBoTHbIX. [1osioBeie sxene3bl. O0pa3oBanHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue NoJIOBbIX KIETOK.

Omio10TBOPEHNE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunbl apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munsi
onacmyn. OcoOeHHOCTU APOOJIEHUsT MIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISLINS).
3akjaJKka OpraHOB M TKaHEeW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
Pa3BHBAIOIIECTOCS 3apOIbIIa (AMOPHOHATIbHAS MHTYKITUS ). 3aKJIa]IKa TIaHA CTPOCHUS JKUBOTHOTO
KaK pe3yJIbTaT HepapXUUICCKUX B3aMMOJICHCTBUI IeHOB. BiusHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pa3Butue >xuBoTHBIX. [locTamOpuonanbHblii mepuop. [Ipsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHsA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYJSIMM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHS y KUBOTHBIX M 4enoBeka. [lepuojbl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJOTUYECKHE MPOIIECCHI.

Pasmuoxenue u pazsutue pacrenuil. ['ameroput u cnopodut. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuii. Omino1oTBOpeHe U
pa3BUTHE PACTUTENbHBIX OPraHW3MOB. J[BOWHOE OIIOJOTBOPEHHE Yy ILIBETKOBBIX PACTEHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETYISAIMNA OHTOTEHEe3a Y PACTEHHH U )KUBOTHBIX.

JleMoHCTpanuu

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

Tabmumpl 1 cxembl: «BereratnBHOE pa3sMHOKEHHE», «THUIBI OECIIOIOT0 Pa3sMHOKECHHS,
«Pa3MHOXEHHE XJIaMHUJIOMOHAb», «Pa3MHOXeHHE JIBIIICHB», «Pa3MHOXEHWE THIIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH M CIEPMaTO30Uaa,
«OCHOBHBIE CTaANU OHTOreHe3ay, «[IpsmMoe u Henpsimoe pa3BuTHe, «Pa3BUTHE MAICKOTO XKYKa»,
«Pa3zButne capaHum», «Pa3BuTue mATYmIKN», «JIBOMHOE OIUIOAOTBOPEHUE Y IIBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJBHBIX W JIBYJOJBHBIX PAacTEHUI», «KHU3HEHHBIN UK
MOPCKOM KanycTbl», «KU3HEHHBIN UK MXay, < KU3HEHHBIN IIUKJI MAOPOTHUKAY, <« KM3HEHHBIN
LUKJI COCHBI».
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OOGopynoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SHUIEKIECTOK U CIIEPMAaTO30U/I0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NMPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOYKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

Hcropust craHOBIIEHUS M pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oTeyecTBeHHBIX yu€HBIX B pa3Butun renetuku. Padotst H. K. Konbsrosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IeHbl, aJbTEPHATUBHBIC IPU3HAKH, JIOMHHAHTHBI M pPELECCUBHBIA MPU3HAK, TOMO3MUIOTA,
TeTepO3UroTa, YUCTast JIMHUS, TUOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

IToptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. M. Baswiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemmupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eTMHO00pa3us THOPUIOB
nepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoit 3akoH MeHaenst — 3aK0H pacllerieHus
npu3HakoB. lluTojormueckue OCHOBHI MOHOTHOPUIHOIO CKpelIMBaHMs. [ umoresa YHCTOTHI
ramer.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. [uToIOrnYeckrie 0OCHOBBI AUTUOPUTHOTO CKPELIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HApYIICHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIM MOoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBIH auienu3M. B3aumozeiicTBue HeayuIenbHBIX T'€HOB. KOMIUIEMEHTapHOCTB.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUIT KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTHUBHBIX (YHKIUN. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJIEHUAX
KJIETOK 1 OPTaHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.
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Tabmuupl u cxemsl: «I[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpelupanuey, «HemnonHnoe nomuaupoBanue», «ClemnieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30d by, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN aJienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJSl JIEMOHCTPAIlMU 3aKOHOB €IUHOO00pa3usi rHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJIsl IEMOHCTPAMU CUEIUICHHOTO HACIIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopneiictBue reHotuna u cpeabl npu (opmupoBaHuH (GeHoTHNA. M3MEeHUYHBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYMBOCTh. Ponb cpeabl B (OpMUPOBaHUM MOIUGMUKAIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuaunonHslll psn ¥ BapuanuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHUBOCTH.

['enHoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITUNYECKON N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MytanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUH. SIAepHBIE M IUTOIUIA3MATHYECKUE MYTallUH.
Comaruueckre W MOJOBble MyTanuu. [[pUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTareHbl U HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

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

JleMoHCTpanuu

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

Tabmuupl u cxembl: «Bunbl u3meHunBoCTHY, «MoOIU(UKAIMOHHAS HN3MEHYHBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnoaoTBopenuey, «I eHernueckue 3a001eBaHus
yesnoBekay, « Buasl myraruin.

OOGopynoBaHue: >KHBbIE W TepOapHbIC HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psijia M BapUAILIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoaHasi NMporpaMma HUCCJIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTobl U3Y4YeHUS TEHETUKHU YeTIOBEKAa: FeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE ONpe/IeIICHUE
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TE€HOTHIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4yucie ¢ nomoiubto [T1P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
MNPEIOTBPALICHUH M JICUCHUU T'eHETUYECKUX 3a00JieBaHUI dYelloBeKa. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHYECKOT0 Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. l'eHeTnueckass MpeapacroiokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuortum denoBekay, «MeToabpl M3Y4YCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenexuusi opranu3MoB

JlomecTukanusa U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUI U MOPOJI )KUBOTHBIX. COpT, MOPOJIa, ITAMM. 3aKOH TOMOJIOTHYECKHUX
pAloOB B HacieACTBeHHOM m3meHunBocT H. M. BaBwiioBa, ero 3HaueHue sl CEJIEKLIMOHHOU
paboThL.

MeTtobl cenekinoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIM.
Otanbl KOMOWHAIIMOHHOM cenekiuu. VcnbiTanue npousBoautTesnei mo moromctBy. OTdop mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ| CENeKIHOHHOW paboThl. PamuanoHHbIl U
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid y KyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp3oBaHne reHOMHOTO peAaKTUPOBAHUS U METOI0B pekoMOnHaHTHBRIX JIHK mist monmydenus
HCXOJHOTO MaTepHalia Jiyisl CENEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuUOpHuaM3anus. bBIM3KOPOICTBEHHOE
CKpelruBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelllMBaHue, WIKH ayTOpuAuHT. ['eTeposuc u
ero mpuyuHbl. Mcmonp3oBanue rerepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3e1EéHAsl peGoNoOYUsLY.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUM M UX JUKHUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIoWUX U CO30aHUs HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

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

Tabmump! 1 cxeMbl: «L[eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOW HW3MEHUYMBOCTH», «METOIbI CENEKIun»,
«Otnanénnas rubpuanszamusy, «MyTareHes3y.

JlaboparopHasi paGora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).
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JlaGoparopHas padora «/3yueHrue METOI0B CEJEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIM Y4acTOK, B TEINIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI U CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauluoHHas OHOTEXHOJOTus: XJeboneueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJbIO ITOIYYEHHsI OPTaHU3MOB U MX KOMIIOHEHTOB, COIECPIKAIIHUX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PaCTEHUN M >KUBOTHBIX.
Kpunobanku. Comarnueckasi rUOpuan3anusi U coMatudeckuii smOpuoreHe3. lcmosb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHKE )KUBOTHBIX. MeTo/ TpaHCIIaHTauu SAEpP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUA U  MUKPOKIOHAILHO20 — PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JlocTuxkeHus U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITI[P-nmuarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKH (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUs KOMITJIEKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTHH TPEXMEpPHOro OMONpPHUHTUHrA U ckadoIaUHra A pelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIINHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEIbI0 OOecredeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYISpPHBIX MexaHu3MoB (yHkiumonupoBanus PHK-
CoJIep KallX BUPYCOB, BBI3BIBAIOIINX 0CO0O OMacHbIe 3a00J1€BaHMs YeNIOBEKa U )KUBOTHBIX.

JleMoHCcTpaL UK

Tabmuupr u cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/I3yueHre 00bEKTOB OMOTEXHOIOTHUY.

IIpakTuyeckas padora «IlogyyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoONOrns — BayKHEIIas Mpou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJI0THI
OpommononHas teopust Y. Jlapuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.
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JBwkymme cwibl dSBomonuu  BUaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pPasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTD). HeittpanbHast TeOpust SBOIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAsT Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaLuu

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

Tabmuubl n cxembl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cyuiects (1o Jlamapky)», «Mexanu3m (popMHUPOBAHUS MIPUCIIOCOOTICHUN Y PACTCHHUIA 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. JlapBunay,
«Dopmbl 60pBOLI 32 cymiecTBoBaHue», «I[lopoasl romayoeity, «MHoroodpasue KylIbTypHBIX GOpM
KarnycTb», «[lopoapl AOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHHMs HOBBIX BUIOB (o Y.
HapBuny)», «Cxema COOTHOIICHHUS ABUXKYIIUX CHJI 3BOIIOUUN», «OCHOBHBIC TMOJIOXKEHUS
CUHTETUYECKON TEOPUU FBOITIOLIUN.

Tema 2. MUKpPO03BOIIOLUA U eé pe3yJibTAaThI

[Tomymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEeMEHHBbIE METOJbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a NOMyIIsIlMY KaK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHUE. 3aKOH TeHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHbie (HAKTOPHI (IBMDKYIIHME CHIIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
Komb6unarupHast usMmeHuuBOCTh. peli reHoB — ciryyaiiHble HEHANIPaBICHHbIE U3MEHEHUS YaCTOT
ameneid B nonynsnusax. Jddext ocHoBarenss. Ipgpexm dymuviiounozo eoprviuika. CHudiceHue
2eHeMmuU4ecKo2o pasHoobpasus: npudursl u cireocmeus. Ilpossnenue sgpghexma opetigha cenos 6
bonvwux u  manvlx nonyaayusx. Mwurpauuu. M3omsmus  nonynsuuii: - reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orosoruyeckas (penpoIyKTUBHAas).

EcrectBenHblii oTO00p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl eCcTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATILHOTO MOBEACHMS )KUBOTHBIX.

[Tprcnioco0NeHHOCTh OpPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIIOLMH. BoO3HHMKHOBEHHE
npucnocoOaeHuit y opranu3mMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [Ipumeps! npucrnocobaeHuii y
OpraHu3MoB:  MOp(QOJOrHYecKUe, (PU3UOJIOTMYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOIBOJIOLUU.
W3onsauuss — ximroueBoil ¢dakrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajionaTpuyeckoe  (reorpauyeckoe), CHMIATPUUECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonu3anus, TuOpuaAn3anus). JJIMTeTsHOCTh YBOIOIMOHHBIX TPOIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOmMIOIMOHHOM OuoONMOrMM B pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI 0OPHOBI C HEM.

JleMoOHCTpaLun

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

Tabmuiel u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[loMynsSIumoHHAas CTPYKTYypa BUIAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,
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«IKOJOTHYECKAsT HM3OJISAIUS TOMYJISIUA ceBaHCKOW Qopenny», «l'eorpadudeckas H30IAIUS
JMCTBEHHUIIBI CUOMPCKOM U JMCTBEHHULIBI Jaypckoi», «llomynsannoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYyILLECTBOBAHHEY, «MHIyCcTpHalIbHBIN METaHU3M», «Kusble HCKOIIaeMBbIE»,
«IloKkpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka »KUBOTHBIXY,
«Puznonoruueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BugooOpa3oBanus», «l'eorpadpuueckoe BumooOpazoBaHue TpEX  BUIOB  JIAHABIIIEH»,
«DKOJIOrMUYEeCKoe BMJI000pa3oBaHHE BHUJOB cHHUI, «[lonumionasl pacteHuit», «KamycTHo-
peneUYHBINA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3InYHbIX MPHUCIIOCOOJIEHHUH, uydesna NTUL U 3Bepedl pa3HbIX BHUAOB, repOapuu
pacTeHui OJIN3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JladopaTropnasi padora «BpisBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHeHUE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakpolsBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus osBomonuu. CpaBHeHue ¢uopbl H  (payHb
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obmact 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOpHOTIOTHYECKUE U CPABHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
['eHeTnyecKME MEXAaHU3MBI 3BOJIOLMU OHTOIE€HE3a U IOSIBICHUS SBOJIIOLIMOHHBIX HOBILIECTB.
["'oMostornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISPHO-
reHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUs  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTalluy U 3BOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBWiia)  3BONIOUUHU. [lpunyun  cmenvl  QpyHKYui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

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

TabGmuupl u cxembl: «PUIOTEHETUYECKUH Psijl JIOMAAN», «APXEONTEPHKC», «3BEpo3yObIe
amepb», «Creronedans», «Puanodurs», «CemeHHbIe TAaOPpOTHUKMNY, «buoreorpaduueckue
30HBI 3eminy», «Jpeiid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMUHBIE U AaHAJIOTUYHBIE OPTaHbL), «PyIUMEHTBI»,
«ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpbl 4YeJIOBEKa M IIMMIIAH3e», «[J1aBHbIE HampaBJICHUS
3BOJIIOLIMNY, «O0IIME 3aKOHOMEPHOCTH HBOJTIOLIUN.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSHKHM HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHayuHbIE TPEICTABIEHUSI O 3apOXKIECHUU JKU3HU (KpeauuoHM3M). ['mMmore3a mOCTOSHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.
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OcHOBHBIE dTanbl HEOpraHUYECKO# HBoMroNMU. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi 3BOJIONHS. AOMOTeHHBIH CHUHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muiepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Omnapuna, runore3za nepBudHoro OynboHa Jx. XonjaeiHa, TeHeTHYecKas rurmoresza .
Mémnepa. Pu6osumsl (T. Uek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHOcUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHSI.
['eoxpoHONOrMYecKas MKaaa: S0HbL, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel opraHnyeckoil 3Bostounu. [losiBIEHHEe W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIC
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[Tpoucxoxaenne 3ykapuoT (CUMOMOTEHe3). DBOJIOLMOHHOE MPOUCXOXKACHUE BUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHUd. OCHOBHBIE apoMop(ho3bl PaCTEHUI.
Boixon pactenuii Ha cyury. [losiBiieHne ciopoBbIX pacTeHUM U 3aBoeBaHUE UMU cyIId. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHIA.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIEe. DBOIOIMUS TTO3BOHOYHBIX. [IponcxoxaeHne ampuOuil M penTHIni.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun xiarodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emiie 10 3paM U NeproiaM: apxei, PoTepo30i, Naneo30il, Me3030H,
KaiiHO301. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJoTHYecKuX nporeccoB. [losBneHune u pacuser
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKUE KpU3HChI mpouutoro. IlpuumHel u ciencreus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCcTpaL MU

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

Tabmune! u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
caM03apOoXKJIeHHs XHu3HM», «Cxema ombita C. Mumepa, I'. FOpu», «Otansl Heopranndeckou
sBoroLIMNY, «['eoxpoHoyoruueckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBOJIOIUHY,
«Cxema 00pa3oBaHUs HYKapHOT NyTEM cUMOUorene3a», «Cucrema sxuBoit npupoas», «CtpoeHue
BUpyca», «ApomMopdo3bl pacTeHui», «PuHHOPUTB), «OAHOKIETOUHBIE BOJOPOCINY,
«MHOrokneTouHble BoAopociny, «Mxm», «llanopoTHukmn», «l'0n0CeMEHHBIE pacTEHUAY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHUPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteimmey, «Kumeunononoctusie», «llnockue yepBu», «HineHuncroHoruey,
«Pb10BI», «3emMHOBONIHBIEY, «lIpecmbikatonecs», «lItuupy, «Mnekonutaromuey, «Pa3Burue
JKU3HU B apXeMCKoON 3pe», «Pa3BUTHE XKHW3HU B NPOTEPO3OMCKOU 3pe», «Pa3BuTHE XU3HHU B
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MaJIe030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOM
ape», «CoBpeEMEHHas CUCTEMA OPraHUYECKOI0 MUPa.

O6opynoBanue: repOapuu pPACTEHUH Pa3IUYHBIX OTIEIOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
MMO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL WU 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHMUYECKHUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlaGopatopHasi pabora «l3ydyeHHMe W OINHUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTnyeckas padora «3yuenre 0coOEHHOCTEH CTPOCHUS pAaCTEHUH pa3HBIX OTJEIIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxo:kaeHue 4yeJj0BeKa — AHTPONOreHe3

Pa3nensl n 3a7aun aHTpOnosaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TPEACTABICHUI O MPOMCXOKICHUM 4eIOBEeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HaYUYHbIE TEOPUH.

CxoncTtBO uenoBeka € KUMBOTHbIMU. (CHcTeMaTHyeckoe IOJIOKEHUE YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonorndeckue, (HU3NOIOTr0-OMOXUMHUYECKHE, TOoBeAeHYeckre. OTIWYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAIbHOU CUCTEMBI.

JIBuxy1iue cuiibl ((pakToOphl) aHTPOIIOT€HE3a: OMOJIOrHYecKre, colanbHble. COOTHOILIEHUE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoBHBIE CTa U aHTpOIIOTeHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U
paHHHME TOHTHABI — OOIIHe MPEIKU YeIOBEKOOOpa3HbIX 00€3bsH U JIOJCH. ABCTPaIONUTEKU —
JIBYHOTHE TPEIKU JroAei. YeloBeK yMesbld, MepBble U3TOTOBICHUS Opyauil Tpyna. YenoBek
HPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JitoJel 3a mpeaensl Adpuku. Yenoek reienboeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YenoBek HeaH epTallbCKUi
KaK BHJ JIOJEH XOJOIHOrO KiIMMara. YenoBeKk pa3yMHbBI COBPEMEHHOIO THIIA, AEHHUCOBCKUMN
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u najgeoreHoMuka.

OBOJIOIUS COBPEMEHHOI'O uesioBeKa. EcTecTBeHHbBI OTOOp B MOMYJSALUAX 4YeJIOBEKa.
MyTtaumonHsli nporece U noauMop¢usM. IlonynsunoHHbIe BOJNHBL, Apeiid reHoB, MUTpaLus U
«3¢ ekt ocHOBaTENS» B MOMYISIIIUAX COBPEMEHHOT'O YeI0BeKa.

UYenoseueckue pachl. [lonsitue o pace. bonbuine pacel: eBporneonaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHUAJIbHAS), MOHTOJIOMHAs (a3UMaTCKO-aMepuKaHcKas). Bpems u
IyTH pacCcelIeHUusT 4YeJoBeKa M0 IiaHere. EauHCTBO  uenoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. [Iprucrnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIen
cpensl. BnusiHue reorpaduyeckoil cpensl U apelda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YyeJioBeKa.

MexauCuMIUIMHApHbIE METOAbl B (U3MYecKoil (OMOJIOrMYecKoi) aHTPOIOJOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMST M TMAJCOAHTPOIOJIOTHMSl  YEJIOBEUECKUX  MOMYJIALHUM.
buocouuansHple  WccrnedoBaHHMA ~— OpUPOABI  YeloBeka.  VccimegoBaHue — KOJBOJIOLUHU
OHMOJOTUYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JleMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.
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Tabmumpl u  cxembl: «MeToasl  aHTPONOJIOTHHY», «[OJOBHOW MO3T YeJIOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBDY, «CKeNeT 4elloBeKa M CKeNeT IMUMIIaH3e», «PyauMeHTHl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLMOHHOE [JPEBO UEIOBEKa,
«ABcTpasionurek», «HenoBek ymenslii», «Henoek mpaMoxoaamuiny, «JleHUCOBCKUM YeI0BEK»
«Heanpepraneup», «KpomanboHIbD, «lIpeaku yenoBeka», «ITallbl 3BOJIIOIUU YEIOBEKAY,
«Pacs1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTEHN, MPEAMETOB MATEPUAIBHON KYJIbTYpPbl IPEIKOB
4yesoBeka, penpoaykuu (hotorpadun) KapTHUH ¢ MUGOIOTHISCKUMU U OUOICHCKUMH CIO’KETaMU
MPOUCXOXKICHUS ueloBeKa, (Gororpaduu HaXOJOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
4eJI0BEKa, MOJIEb Yeperna 4YejJoBeKa U depena IIMMIIAH3€, MOJENIb KUCTH 4YelOBEeKa M KHUCTU
HIMMIIaH3€, MOJIEIIU TOPCA MIPEIKOB YEJIOBEKA.

Jladoparopuasi padGora «M3ydeHne OCOOCHHOCTEH CTPOCHHS CKelieTa uYeJOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNi YETOBEKay.

Tema 6. Jx010THs1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
CHCTEM C OKpY:Kawueil cpenoi

3apoxkaeHue W pasBuTHe dkojoruu B Tpyaax A. I'ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosnoruu. CBsi3b
9KOJIOTHUH C IPYTUMHU HayKaMH.

Metoasl skonoruu. [loneBbie HaOMOIEHUSA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIM,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HayeHUE SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBs3€H ueyoBeuecTBa € Mpupoaod. POpMUPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

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

Tabmuiel u cxembl: «Paznensl SKodoruny, «MeToasl dKoJaoruny, «Cxema MOHHUTOPHHTA
OKpYKaIoIIeu Cpeabh».

Jladoparopnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Oxonoruyecknue (GakKTOpbl W 3aKOHOMEPHOCTH UX  JeictBus. Knaccudukarus
DKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKue, OuOoTHYeCcKue, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeHcTBUS IKosornyeckux (axtopos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHNU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojorudeckuii akrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CITEKTpa Ha OPTaHW3MBI. DKOJOTHYECKHE TPYMIbl PACTEHWH M >KUBOTHBIX 10
OTHOLIEHUIO K cBeTy. CUrHanpHas posb cBera. doTtoneproausm.

TemnepaTypa kak dKonoruueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHHU3MBIL
[lolikunoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTreHuid K MOAJEp:KaHUIO
BogHOro Oamanca. Kmaccudukanust pacTteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.
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Cpenbl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAas, TNTyOWHHAS
MOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonarue o xu3HeHHou ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYCTapHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. (OCOOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJAEHCTBHA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL Ul

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XOJIOJHOKPOBHBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTaHUS OPTraHU3MOBY,
«buonornyeckne puT™Mb», «OKu3neHHbIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «IDKOCHCTeMa XBOWHOro Jecay, «llemm muTtaHusy,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepObapuu pacTCHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  SKOJIOTWYECKHX  (AKTOpOB, TepOapull  CBETOJNIIOOMBBIX, TEHEIIOOUBBIX |
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapuu 1 KOJUIEKIUHU TETI0T00NBBIX, 3MMOCTORKHUX, MOPO30YCTOMYUBBIX PACTCHHIA,
yyyesia MNTULl U 3Beped, repdapuu pacTeHMi, OTHOcAIUXcS K Turpoduram, kcepoduram,
Me30(guTaM, KOMHATHBIE PACTCHHUs TaHHBIX TPYII, KOJUIEKIIUH KHBOTHBIX, OOMTAIONINX B PA3HBIX
cpedax, TrepbapuM M KOJUIEKLMM pAcTeHUWH M JKUBOTHBIX, OOJajaroluX 4YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KHU3HHM, TepOapuu M KOJUIEKLUHU
pacTeHuil U JKUBOTHBIX PAa3JIMYHBIX KU3HEHHBIX (OPM, KOJUICKIIMH KUBOTHBIX, YUYAaCTBYIOIINX B
pa3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHre TPUCTIOCOOIEHUH OPTaHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepPaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HbIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak Ouojornyeckasl cucreMa.
Pons HeomHOpomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHAOB B
(bopMHpPOBaHNUU POCTPAHCTBEHHOM CTPYKTYpHI oMy sAIuil. OCHOBHBIE TIOKa3aTeIH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckass CTpykTypa momymsanuu. OleHKa YHCIeHHOCTH Tonyisinud. J(nHamuka
nonysuu 1 e€ perysiuusa. buotuueckuil noreHnman nonyasuud. MoenupoBaHue JMHAMUKU
nonynsuu. KpuBble pocTa uucieHHOCTH momynsiuud. Kpusble BbDKHMBaHUS. Perymsmus
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YUCIIEHHOCTU TMOMYJSALMHA: pOJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKkojorudeckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »sKoNMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loteHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomyssiuuil. Apeanbsl BUAOB. BuAbl M HMX JKU3HEHHBIE CTPAaTErHU.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOIornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaruynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasaun», «lIpoctpancTBennas
CTpPYKTypa mnonymsauun», «Bo3pacTHble mnupamMuisl nOomyisquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpraHuzMamu», «Mojens skonmornueckord Humm k. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH paCTeHUN K paCCENCHUIO».

Tema 9. Jxos10rus cood1ecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpPraHuU3MOB B OIKOCHUCTEME: IMPOIYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduyeckne ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB U MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHbIE TOKA3aTeNN YKOCUCTEMBI. buomacca n npoayKius. DK0JIOrH4eCKrue MUpamMmuabl
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpazue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. IJKOCUCmeEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenell, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe W  XO3MHCTBEHHOE 3Ha4YeHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0ugpuxamopos (kurouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMH. Y CTOHYMBOCTH
OpraHMW3MOB, TMOMYJSILUNA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOT€HHBIX
BO3JICHCTBUI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO8 HA  CYOOP2AHUBZMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.
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JemMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuupt u cxemsl: «CTpykTypa OHOLIEHO3a», « DIKOCHCTEMA MIMPOKOIUCTBEHHOTO JIecay,
«9KocucreMa XBOMHOro Jseca», «DyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 23kocucteMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«IKOJIOTUYECKAs MUPaMUJIa YUCEID», «IDKOJIOTHYECKas MupaMujia OuoMacch», « IKOJIOTHIecKas
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
IOCJIE MOXKapa», «IKOCUCTEMA 03epay», «ArpoLeH03», «KpyroBopoT BEUIECTB U ITOTOK SHEPTUU B
arpoiieHose», «IIpumepsl ypooskocuctem».

Ob6opynoBanue: repbapuy pacTeHWH, KOJUICKIMH HACEKOMBIX, yydella NTHUI] U 3BEpEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypo0IKOCUCTEMBI».

JladopaTropnasi padora «/3yueHue pazHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKYpCHs B THIWYHBIN OHOreorneHo3 (B ayopaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0I0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ounocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo 6uochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH CymecTBoBaHUS Omocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutmMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/APA, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrtpykTypa U QyHKIIHS ®KUBBIX CUCTEM, OIIEHKA UX PECYPCHOT0 MOTEHIIHana U OnocepHbIX
GbyHKLIU.

JleMoOHCTpaL U

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

Tabmumet u cxemsl: «I['eochepst 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopot
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cyny, «Knumatudeckue nosica 3emuny, «Tyaapay, «Taitray, «CMenanHbIf
necy, «llupokonucTBeHHBIH Jecy, «Ctenby, «CaBanHay, «[lycTiHgy, « Tponudeckuii jJecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKa0IIas cpeaa

DKOJIOTHYECKHME KPU3UChI M WX TNpUYHHBL BoszaeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Paspymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3aMeHeHune kaumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIIbHBIN U )KUBOTHBIA MUP. OXpaHa pacTUTEIBLHOTO
U SKMBOTHOTO Mwupa. OCHOBHBIE TPUHIMUIBI OXpaHbl Tpupoasl. Kpacaeie kuurun. Ocobo
oxpansiemble ipupoiHbie Tepputopun (OOIIT). Boranudeckue cajpl U 300J0THYECKHE TAPKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YeJIOBEUECTBA U MpUpoAbl. PamronansHoe
NpPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume
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3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCca
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3Butie METOOB MOHUTOPWUHIA PA3BUTHSL OMACHBIX TEXHOTEHHBIX IPOILIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuonmvie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMAyuu no COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKOCUCmem 1 cnoco606 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHwix IKOCUCTHEM.

JdemMoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue aTMmocdepbl», «3arps3HeHUe THIPOCchephD»,
«3arps3HeHIE TOYBBDY, «[TapHUKOBBIA 3P PeKT», «Oc000 OXpaHsIeMbIe IPUPOTHBIE TEPPUTOPUNY,
«Mopenu yrpaBisieMOro Mupa.

O6opynoBanue: ¢potorpaduu oxpaHsieMbIX pacTeHUI 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHol KHUTH pervoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'MHA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAENICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaAIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yYCTaHOBKAMHU, TMPUCYIIUMHU  CHCTEME
OuoJoru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMYECKOH  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHUHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe TpaBUJIaMH W HOPMaMHu IOBEJCHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTHU3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXCHMU, GCpC)I(HOFO OTHOILLICHUS K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUXcsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
HOSHIII/ICﬁ JINYHOCTHU, CUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUWIMUOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBIIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

C()OPMUPOBAHHOCTh  TPAKIAHCKOW TO3WUIMU  OOYYaroMerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIIOPSIJIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-IC6HBIX ITPOCKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )]efICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEXKJACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U COLIMATIBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJTHCHHUA y‘—Ie6HI)IX,
MMO3HABATCJIbHBIX W HCCICAOBATCIBCKUX 3alda4d, YBaXUTCJIIBHOTO OTHOIICHUA K MHCHHUIO
OTIMOHEHTOB MPH 00CYXJACHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOU NIEATEIBHOCTH;
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2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoamHOMN, ropmoctu 3a CBOM Kpaul, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHKEHHUIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CHOCOOHOCTH OIICHUBATH BKJIAJ POCCUMCKHUX YUEHBIX B CTAHOBIICHHE M Pa3BUTHE OMOJIOTHH,
NOHMMAHUS 3HAuYeHUs: OWOJOTMM B IO3HAHWW 3aKOHOB TNPUPOJbI, B KU3HU YelOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITY)EHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLIECHMUI;

MMOHUMaHNE YMOITMOHAJIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATh
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOTO 0JIAronoJay4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
coONIOZIcHHEe TUTUEHHYECKUX TMPaBWJI M HOPM, COAIaHCUPOBAHHBIM PEXKUM 3aHATHI U OTABIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpEeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYaIUsX, YTPOKAOIINX 3J0POBbIO U )KM3HU JIOCH;

OCO3HAHUE TOCJIEICTBUN M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0T00uE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIILHON HAIIPABICHHOCTH,
CITOCOOHOCTH HHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOTHATH TAKYIO JEATEIHHOCTD;

MHTEpEC K pa3imuyHbiM chepam mpodeccHoHANBbHON AESITeNTbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBII BBIOOp OyayIeii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) IKOJI0OrN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIIeCTBOBAHUS;
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HIOBBIIIEHUE YPOBHS SKOJOIMYECKOW KYJIbTYphbl: IPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCIIECACTBUN ISl OKPYXKAIOLIEH CPENIbL;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh MPHOOpETaeMble NIPU U3YYECHUHM OMOJIOIMH 3HAHUS U YyMEHUS
IpU pEILIEHUuH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIpaBUJI MOBEICHUS B IIPUPOJIE, HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHUsS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHUCTBUHM, NPHUHOCAIIMX Bpel OKpPYXKAIOIIEH INPUPOILHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Me Pa3BUTOTO HKOJIOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANPaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTH SKOJIOTHYECKONW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JUajore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YATATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOIECHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cnenu(uky OMOJOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUU LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHUH IpoOIeM COXpaHEHHs IPUPOTHOIO PABHOBECHUS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OecredyeHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MOUCKA MyTeH BBIX0J1a U3 TNI00ATbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALHOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIbTYpPbl, €CT€CTBEHHO-HAay4YHON TIpPAaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu ONOIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUISl aHaiu3a W OOBSCHEHUS SIBICHUMN
OKpYXKaloIlero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTb O00OCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui peIICHUS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH IPOCKTHYIO U
MCCIIEIOBATENBCKYIO ACSITEILHOCTh NHAUBUYAIbHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTHh K HENpPEpPhIBHOMY O0pa30BaHUI0 M CaMo00pa3oBaHHIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH IO OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI
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MeranpenMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJIOTHsS» BKIIOYAIOT:
3HaUMMBIC IS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIONIUXCS  MEXKIUCIUTIMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHEe, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (MO3HAaBaTeIbHbIe, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopmupoBaHre (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMAIbHOW KOMIIETEHIIMH OOYyYarolIUXCs;
CIOCOOHOCTh 00yJaromuxcst HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHHUBEPCAIbHBIC YyYeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJILHOM MPaKTHKE.

B pesynbrare wusyuyeHuss OHOJOTMM Ha YpPOBHE CpelHEro ooOmero oOpa3oBaHUd Y
oOygaromerocss OyayT chopMUpOBaHBI MO3HABATEIbHBIC YHHUBEPCAIBHBIC y4eOHBIC NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MetanpeameTHbie pe3ylbTaThl OCBOSHHUS MPOrPpaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPaXkaTh:

OBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIH30BaTh IPU OCBOCHUU 3HAHUN TPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHMs, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TIOHATUHN
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUisi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPO/IBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€ TyKTUBHBIEC, 10 AHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH M MIPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYIHPOBATH BHIBOJABI U
3aKJIFOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEIACTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO POJa,
BBISIBJICHHBIX B PAa3JIMYHBIX MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh ITUIaH PEICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKH MOCIIECACTBHUI IS TEILHOCTH;

KOOPJIMHUPOBATh U BBIIONHATE PA00OTy B YCIOBUAX PEATBHOT0, BHUPTYAIBHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJEA0BATEIbCKIE IeHCTBHUS:

BIIJICTh HABBIKAMHU Y4€OHO-HCCIICIOBATEIHCKON M MPOCKTHOM NEATeTbHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METO0B TO3HAHUS;
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UCITOJIb30BaTh PA3JIUYHblE BUJBl ACATEIBHOCTH I0 IOJYYEHHI0 HOBOTO 3HAHMS, €ro
MHTEpIpEeTaln, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B YUYEOHBIX CUTYaIMsIX, B TOM YHWCIE HpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(GopMHpOBATh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOW NEATEIBHOCTU U
YKU3HEHHBIX CUTYalUsX;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AHAJIN3UPOBATH ITOJIYYEHHBIE B XO/I€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMeTh NEpEeHOCUTh 3HAHWA B  IIO3HABATEJIIbHYIO M  IPAKTUYECKYI0  00IacTH
KHU3HEIeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE HUJEH, IpEAjararb OpUTMHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 33aJjauu, OMyCKAIOIUE aJbTepHATUBHbIE PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHMKAX HH(OpMaLUU (TEKCTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(POPMALMUIO Ppa3IMYHBIX BUAOB U (opm
IPEeCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh MU HEIPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3INYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKHU U IPYrOe€);

UCMOJIb30BaTh HAy4HBIN S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopManrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmysel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATJISIIHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alMThl WHGpOpMaUMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUAIMM:

1) obenmue:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoOll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKICHHs OTHOCUTEJIbHO BBIMOJHEHMs] MpeJyiaraeMoi 3aJadyd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOILICHMs, NOHUMATh 3HAYEHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(PJIUKTHI U
BECTH MEPErOBOPHI;
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BJIQJIETh PA3IMYHBIMU cIOcOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYTUX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOEHCTBYS IPHU pelICHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, pACTIPENEIIATh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0I0 Y4aCTHHKA KOMaH/bl B OOIIMK pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBbIE IPOEKTHI, OLIEHUBATh MJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HX pelIeHUs B
JKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaATh HA OCHOBE OMOJOTMYECKHX 3HAHUI 1[EIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 33Jayll B 00pa30BaTENbHOM JEATEIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IMPOKOM PYIUIIMH B Pa3HBIX 00JaCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pediekcun
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHWKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB JEATEIbHOCTH;

31



3) npuHATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS coiepxaHus yueOHoro mnpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MpoPUIbHOTO 00yIeHHS 00yUYaroInuXCs
6uonornu. OHYM BKITIOYAIOT: Crienn(pUIecKre it OMOJIOTUN HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMA U IIPEOOPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHMM W MX NPUMEHEHHUIO B PA3NIMYHBIX YYEOHBIX, a TAKXK€ B peajlbHBIX
YKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPEICTaBICHbI 10 TOAaM U3yUYeHHUS.

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS YueOHOTo npenmMera «buonorus» B 10 knacce 10IAKHbBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBAHNUU €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
npo0JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHHMS, O BKJIA/I€ POCCHUICKUX U 3apyO0eKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOIl OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTaboJu3M, TrOMeocTas,
CaMOpETYJISIIHSI, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUNBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounass teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o mnentpax
MHOT000pa3usl M MPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIi), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOTO MOKOJIEHHUS], PACIIEIJIEHUs], YACTOTHI FaMeT, HE3aBUCUMOro Hacineaosanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIMIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMH HAY4HOT'O MO3HAHUs, UCHOJIb3YEMBIX B OHMOJOTMUYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (ONMHCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTrMYECKHUX POLECCOB: 0OMEHA BellecTB (METa00IM3M), IPEBPALLEHUS SDHEPTUU, OPOKEHNUS,
aBTOTPO(HOIO U TeTePOTPO(YHOT0 TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, ME103a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHS,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOO0pa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUHUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEeKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHoB M HX
GYHKIUSAMHE, MEXAY JTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO [MKJIA U >KM3HEHHBIX
IUKJIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHnoM 1 (hakTopamMH cpebl OOUTAHHUS;
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YMEHUE BBISBJIATh OTIUYMUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY IS JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUIMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTHYECKUMHU MPOLIECCAMU U SIBICHUSMH, JI€1aTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia Mpu
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUTaTh TUIIOTE3bl, MPOBEPSITh HX OSKCIEPUMEHTAJIbHBIMU CpEICTBaMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYUYCHHBIE PE3YIIbTAThI U JICJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAy4HBIX OOIIECTB, W IMYOJUYHO MPEICTABIATH
MOJIyYECHHBIC PE3Y/IbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHUBAThH 3TUYECKUE ACTIEKTHl COBPEMEHHBIX MCCIICAOBAHHH B 00JIaCTH OHOJIOTUI
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodecCHOHATbHON AEATEIIEHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIICBON
MIPOMBINIICHHOCTH, YIITYOJISTh TO3HABATeIbHbIN HHTEPEC, HAIIPABJICHHBIN HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccHu U MPOoAOIKEeHNEe OMOIOTMYECKOr0 00pa3oBaHus B OPraHU3alUiaX
cpeaHero npo¢eCCHOHAIBLHOTO M BBICIIETO 00pa30BaHMUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTo npenmMera «buonorus» B 11 kaacce 1ONAKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MeCTe M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEIOBEUECTBa, a TaKXKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO IPUPOJIOTIONIB30BaHMSL, U B (POPMUPOBAHUH IIEHHOCTHOT'O OTHOIIEHHUS K ITPUPO/IE,
00I11eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUHCKHX M 3apyOeXHbIX YuEHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoruy;

YMEHME BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
NOHUMaHHE CYIIHOCTH OCHOBOINOJAraroIliuX OWOJOTHYECKUX TEPMHHOB M TOHATHHA (BUA,
JKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (3BoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 myTsSX U HampaBICHUSX
sBosroiu, B.W. Bepuanckoro — o 6uocdepe), 3akonsl (reHetnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTHUECKOM MUpPaMUIbl SHEPTHH ), TUNoTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIaJe€Th OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U DKOCHCTEM (OMHMCaHHME, H3MEpEHHUe,
HaOJr0IeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOIE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBWIKYIIETO U Pa3phIBAIOIIETO ECTECTBEHHOTO OTOODpa,
AJIONATPUYECKOTO U CUMIIATPUUYECKOTO BHJI000pA30BaHUS, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJSALUHN, TPUCIOCOOTEHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUs
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTHH B SKOCUCTEMAX;
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YMEHHUE yCTaHABIINBAThH B3aUMOCBSI3H MEKIY MTPOIIECCAMH IBOJIOIUH, IBHKYIIIUMHU CUIIAMHU
AHTPOTIOTEHE3a, KOMIIOHCHTAMH pAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTIUYUTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, ITPUCIIOCOOJICHHOCTh BUJIOB
K cpele oOuTaHHs, aOMOTHYECKHX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCTIOJIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTaHU3MOB pa3HBIX CUCTEMATHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB W Cpelbl OOWTAHWs, SIUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUST MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJIBI U
4eJI0BEYECTBA;

YMEHHUE pemaTh OMOJIOTUIECKUE 321241, BBISBIISTh IPUYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICTYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU U SIBJICHUSIMH, JIEIATh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUH TIOJyYCHHBIX PE3YJIbTATOB;

YMCHHE BBIOJIHATE JTAOOPATOPHBIE M TPAKTHUYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, IMPOBEPATh HUX SKCICPHUMEHTAIBHBIMU CPEICTBAMH,
bopMyIUpys 1IeTb UCCIICT0BaHMS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONH paboTe Mo OHMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTABISATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMCHHE OIICHMBATh THUIIOTE3bl W TEOPUHM O TMPOUCXOKIACHUM IKU3HU, UYEIOBEKA U
YEJIOBEYECKUX pac, O MPUYMHAX, TOCICACTBHSIX M CIIOCO0AX TMPEAOTBPAIICHUS TIIOO0ATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIiei mpodeCCHOHATLHON ICATEIILHOCTH B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPHHAPUH, CEITHCKOTO XO035HCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YTAYOISTh MO3HABATEIHHBIN
WHTEpeC, HapaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOdECCHH U MPOIOKEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro Mpo(decCHOHATBLHOTO W BBICIIETO
o0OpazoBaHus.
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TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne (uudposbie)
HaumenoBanue pa3aesioB U TEM IPOrpamMmabl KOHTpOJIbeIe HpaKT“quKne
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Bronorus Kak Hayka 1 https://resh.edu.ru/subject/5/10/
2 YKUBbIE CHCTEMBI U HX H3yUCHUE 2 https://resh.edu.ru/subject/5/10/
3 BHOIOMMS KIETKH 2 05 https://resh.edu.ru/subject/5/10/
4 XnMuueckas OpraHu3awys KIeTKH 10 1 https://resh.edu.ru/subject/5/10/
5 CrpoeHue 1 QyHKIMH KIETKH 8 2 https://resh.edu.ru/subject/5/10/
6 OOMeH BelecTB U MPEBPAICHUE SHEPTHH B KIIETKE 9 1 https://resh.edu.u/subject//10/
; Hacnencrennas ungopmanus u peanusanus e€ B 9 05 https://resh.edu.ru/subject/5/10/
KJIETKE .
8 YKHU3HCHHbIH UK KIeTKH 6 1 https://resh.edu.ru/subject/5/10/
9 CrpoeHue 1 QyHKLUH OPraHH3MOB 17 15 https://resh.edu.ru/subject/5/10/
10 Pa3mHOXkeHME U pa3BUTHE OPTaHU3MOB 8 1.5 https:/Iresh.edu.ru/subject/5/10/
11 ['eneTnka — HayKa O HaCIIEICTBEHHOCTH U 5 05 https://resh.edu.ru/subject/5/10/
U3MEHUYNUBOCTHA OPTaHU3MOB '
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH H3MEHIHBOCTH 6 1 https://resh.edu.ru/subject/5/10/
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14 I'eneTnKa yejioBeKa 3 0.5 https://resh.edu.ru/subject/5/10/
15 Cenexiusi OpraHu3MOB 4 1 https://resh.edu.ru/subject/5/10/
16 BHOTEXHONOTHS ¥ CHHTETHUYECKAsT OMOJIOTHS 4 https://resh.edu.ru/subject/5/10/
17 PezepBHOE Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne (uudpossbie)
HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl Konrtpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 3apoxACHUE U PA3BUTHE IBOJIIOIIMOHHBIX TIPEICTABIICHUN B 4 https://resh.edu.ru/subject/5/11/
Ouosiorun
2 MHKPOSBOJIOIHS 1 €& Pe3y/TbTaTEI 14 2 https://resh.edu.ru/subject/5/11/
3 MaKpOSBOJIONHS H €& Pe3yTbTaThI 6 https://resh.edu.ru/subject/5/11/
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 3eMJIe 15 1.5 https://resh.edu.ru/subject/5/11/
5 [TpoucxoxaeHne 4em0BeKa — aHTPOIIOTEHES 10 1 https://resh.edu.ru/subject/5/11/
5 OKOJIOrHsl — HayKa O B3aMMOOTHOIIEHHAX OPraHU3MOB 3 05 https://resh.edu.ru/subject/5/11/
HAJOPTaHU3MEHHBIX CUCTEM C OKPYKAroIIel cpeoit '
7 OpraHu3MBI 1 Cpeia OOUTAHHS 9 15 https://resh.edu.ru/subject/5/11/
8 DKOJIOTHS BH/IOB M IOMYJIALHMiL 9 05 https://resh.edu.ru/subject/5/11/
9 DKosorus cooOIecTB. DKOJIOTHIECKUE CUCTEMbI 12 0.5 https://resh.edu.ru/subject/5/11/
10 brocdepa — riobaibHas SKOCUCTEMA 6 https://resh.edu.ru/subject/5/11/
11 YesoBeK 1 OKPYKAIOMIAS CPE/a 6 https://resh.edu.ru/subject/5/11/
12 PesepBHOE Bpemst 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5

37




ITPOBEPAEMBIE HA EI'D ITIO BUOJIOT'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBLHOM NPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
oOpa3zoBaHus

ChopmupoBaHHOCTh 3HAHUKW O MECT€ W pPOJH OWOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBCHHOHAYYHOM
KapTHHbl MHpA, B TO3HAHWUU 3aKOHOB TPUPOABI M PEIICHHH YXHU3HCHHO
B2KHBIX COLUATBHO-ITHYECKUX, SKOHOMHUECKUX, SKOJIOTHIECKUX TPOOIeM
YellOBEYeCTBa, a TAaKXKE B PEHICHHWH BOIPOCOB  PANHMOHAIBHOTO
MPUPOJIOTIONB30BaHMS, B (OPMHUPOBAHUU IICHHOCTHOTO OTHOIICHUS K
pUpOJIe, OOIIECTBY, YEJIOBEKY; O BKJIAJC POCCHUCKHX W 3apyOCIKHBIX

yU4€HBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Bnanenue cuctemoil 3HaHHiI 00 OCHOBHBIX METOJaX HAYYHOT'O TO3HAHUS,
HCIIOJIb3YCMBIX B 6I/IOJIOFI/I‘ICCKI/IX HUCCIICOOBAHUAX XKUBBIX 00BEKTOB M
IKOCHUCTEM (OTHCAaHHEe, U3MEPEHHE, MPOBEICHNE HAOI0IeHNH ); crioco0aMu
BBISIBJICHUS M OIICHKU aHTPOIIOTEHHBIX U3MEHEHHUH B TIPUPO/IC.

YMeHue BBIABUTATH THIOTE3bI, MPOBEPATh HMX HSKCHEPUMEHTAIbHBIMU
cpeactBamu,  (GopMynupysh  LeNb  UCCIENIOBAaHHS, aHATU3UPOBAThH
IMOJIYUYCHHBIC PE3YJIbTAThI U 1€J1aTh BbIBOBI.

BrisiBneHne = 3aBUCUMOCTH ~ MEXAY  HUCCIEAYyeMbIMH  BEIMYMHAMU,
O0BSICHEHHE TOJIYYCHHBIX PE3ylbTaTOB U (HOPMYIHUPOBAHHE BBIBOJOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIaeTh CUCTEMOM OMOJOTHYECKMX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOIOJIAraroIye OHOJIOTMYEeCKHe TEPMUHbI U TOHSTUS (KU3Hb, KIIETKA,
TKaHb, OpTraH, OpraHu3M, BUJ, MOMYJIALKS, 3KOCHCTeMa, OHOLIeH03, Orochepa;
MeTaboIu3M, TOMEOCTa3, KIIETOUHbIi HMMYHMTET, OuocuHTe3 Oelka,
OUOIIOMMEPBI,  TUCKPETHOCTh,  CAMOPETYJSLUS, CaMOBOCIPOU3BEICHUE,
HaCJeACTBEHHOCTh, U3MEHUYMBOCTb, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHUE);

O6uosornyeckue Teopun: kiaerounas teopus T. llIBanna, M. Illneiinena, P.
BupxoBa; kiIoHaJbHO-ceneKTUBHOro wummyHurera II. Opmux, W.N.
MeunuKkoBa, XpOMOCOMHas T€OpHs HaciaeAcTBeHHOcTH T. Moprana, 3akoH
3aponbimeBoro cxojacrsa K. bapa, sBomonmonnas teopus Y. [lapBuHa,
CUHTETUYECKass TEOpHsl DBOJIOLMH, Teopus aHTponoreHeza Y. Jlapsuna;
teopust 6uoreornenoza B.H. Cykauésa; yuenne H.M. BaBuioBa o meHTpax

MHOT0oo0pa3usi U MPOUCXOXKACHUSI KYIbTYPHBIX pacTeHuid, yueHue A.H.
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CeBep1ioBa 0 IyTSX U HAIIpaBJIEHUAX 3BoONMH, yuenue B.1. Bepnanckoro
— 0 6uocdepe);

3aKOHbI (eAMHOOOpa3usi MOTOMKOB IIEPBOTO TOKOJICHUS, PACIICTIIICHUS
MIPU3HAKOB, HE3aBHUCHUMOI0 HacieAoBaHusi mnpu3HakoB [. Mennens;
CLEIUJICHHOTO HaCJIeI0BaHUsI MPU3HAKOB U HAPYILEHUS CLIETIeHUs TeHOB T.
MopraHna; roOMOJIOTHYECKHX PSAAOB B HACJIEACTBEHHOW M3MeHunBocty H.I.
BaBunoBa; renermyeckoro paBHoBecus [[x. Xapaum u B. BaitnOepra;
3apozsimeBoro cxojacta K. bapa; 6uorenernueckmii 3akon . I'ekkens, O.
Mioinepa);

MIPUHIUIIBI (YUCTOTHI FAMET, KOMIIEMEHTapHOCTH );

npaBwia (Munumyma lO. JIuOuxa, 5KOJOrMYecKOil MUpamMHAbI YHUCEl,
OMOMAacChl U DHEPTHUH);

runore3bl  (koauepBatHoi AWM. Omnapuna, mnepBuuHoro OymboHa JIxk.

Xonpaeitna, mukpochep C. Dokca, pudozuma T. Uek)

YMmenue peaThb MOUCKOBBIC OHOJIOrHYeCcKue 3aaa4u; BbIABJIATH NIPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY HUCCICAYCMbIMHU OHOJIOTMYECKUMHU 06LCKT3MI/I,
mnponeccaMu M ABJIICHUSAMM, JO€JIaTb BbIBOJAbI M IIPOrHO3blI HAa OCHOBAHUH
ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATb TI'CHOTUIIMYCCKHUC CXCMbI CKPCIIUMBAHUA [JId PA3HBIX TUIIOB
HaCJICAOBaHUA IIPU3HAKOB Y OpPraHu3MOB, COCTABJEITb CXEMBI IICPCHOCA

BCIIICCTB U SHCPI'UH B OKOCUCTEMAX (I_ICHI/I IIUTaHWA, ITUIICBBIC CCTI/I)

YMeHue ycTaHaBIMBATh B3aUMOCBSI3M MEXKAY CTPOEHUEM U (YHKIUSMHU:
OPraHOUJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMu U CUCTEMAaMHM OPraHOB Yy
pacTeHui, XKUBOTHBIX M YEJOBEKA, MEXIy OSTalmaMu OOMEHa BEIIECTB;
ATaramMu KJIETOYHOrO IUKJIA M KU3HEHHBIX LUKJIOB OPraHU3MOB; dTalamMmu
SMOpPUOHAILHOTO PA3BUTHS; TEHOTUNIOM M (EeHOTUIIOM, (EHOTUIIOM U
dakTopamMu cpeAbpl OOWTaHUSA; TMPOIECCAMU SBONIONUH; ABMKYIIUMHU
CUJIaMH  AHTPOIIOTEHE3a; KOMIIOHEHTAMHM PA3JUYHBIX 3KOCUCTEM H

MPUCTIOCOOTIEHUSIMU K HUM OPraHU3MOB

YMeHne BBIIEINATh CYIeCTBEHHBIE TPHU3HAKH:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPHOT M IYKAPHOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpraHU3MOB, BHJIOB, OHOI€OLEHO30B, JKOCHCTEM U
Ouocdepsl; CTPOCHHSI OPTaHOB M CHCTEM OPTaHOB PACTEHUMU, KUBOTHBIX,
YeNioBeKa; MPOLECCOB KU3HEACATENbHOCTH, MPOTEKAIONINX B OpraHu3Max
pacTeHui, KUBOTHBIX W YEJIOBEKa; OMOJOTMYECKUX MPOIECCOB: oOMeHa
BeIIecTB (MeTabo13M), MH(OPMAIIUK 1 IPEBpAIeHHUs SHEPTUH, OpOXKEHN,
aBTOTPO(HOrO0 M TeTepoTPO(PHOro THUIIOB MHUTaHUS, (POTOCHHTE3a W

XeMOCHHTE3a,  MHTO3a, MeHo3a, TraMeToreHesa, AMOpHOreHesa,
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HOCT3M6pI/IOHaJIbHOFO pa3sBUTUA, Pa3MHOKCHHA, HUHAUBUAYAJIBHOT'O
pa3BUTHs OpraHu3Ma (OHTOI€HE3a), B3aUMOJEHCTBUS I'€HOB, IE€TEPO3UCA;
JeUCTBUH HCKYCCTBEHHOTO OTOOpPA, CTaOWJIM3HMPYIOLIETO, IBIXKYILEIo MU
pasphIBalOIEro0  €CTECTBEHHOro  0TOOpa;  auIoNaTpUyeckoro  u
CUMIIATPHUYICCKOT'O BI/II[OO6p330BaHI/ISI; BJIMAHUA IBUKYIIHUX CHJT 3BOJIFOIITMU
Ha TeHO(QOH] TMOMYNIALUHU; TMPHUCIIOCOOIECHHOCTH OpPraHU3MOB K Cpefe
o0OUTaHuUs, YepeOBaHUS HAIIPABICHUH IBOJIIOLMH; KPYTOBOPOTA BEIIECTB U

IIOTOKa S9HEPI'Ur B OKOCHUCTEMAX

ChopMUpOBaHHOCTh YMEHUS BBIICIISTH CYIIECTBEHHBIC IIPU3HAKU BUPYCOB,
KJIETOK TPOKAPUOT M DJYKAPUOT;, OJHOKIETOYHBIX M MHOTOKJICTOYHBIX
OpPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B U SKOCHCTEM; 0COOEHHOCTH MPOLIECCOB
oOmena BCIICCTB M IPCBpalllCHUA OSHCPIrUHM B KIICTKE, (1)0TOCI/IHT633.,
TUTACTUYECKOTO ¥ SHEPTeTUYECKOr0 0OMEHa, XeMOCHHTE3a, MUT03a, MeH03a,
OILJIOJIOTBOPEHHMSI, PA3BUTHUSI U PA3MHOXKCHUS, WHAUBUYAIILHOTO Pa3BUTHS
opranu3ma (OHTOTreHe3a), OOpbOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
orbopa, BHI000pa30BaHMS, MPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele
OOUTaHUs, BIUSHUS KOMIIOHEHTOB SKOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHU I
B 9KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB W MPEBPALICHUS

JHEpPruu B Ouocdepe

YMeHHUE HCIOJIb30BaTh COOTBETCTBYIONIUE APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJMKY JUIsI JOKA3aTelbCTBA POJCTBA OPTaHU3MOB
Pa3HBIX CHCTEMATHMYECKUX TPYyMN; B3aUMOCBSI3M OPraHU3MOB U CpEIbI
oOuTaHUs; EAMHCTBA YETOBEUECKUX Pac; HEOOXOAMMOCTH 3J0POBOTO 00pa3a
KU3HH, COXpaHEHHUs pa3HOOOpa3us BUIOB U DKOCHUCTEM KakK YCIOBUS

COCYHIECTBOBAHUSA MPUPOABI K YCJIIOBECUYCCTBA

YMeHue  KpUTHYECKHM OLIEHMBaTh HH(OpManni0  OHMOJIOTHYECKOTO
COJIep’KaHusl; HUHTEPIPETUPOBATh OSTUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIeIOBAaHUM B OMOJIOTMH, METUIMHE, OMOTEXHOJOIMH; paccMaTpUBaTh
IJ100aJIbHBIE KOJIOTUYECKUE MTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH 110

OTHOICHHUIO K HUM CO6CTBCHHYIO IIO3HIINTIO
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I I1O
BHOJIOI'NHN

Kon

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

CoBpemeHHast OHOJIOTHSI — KOMILUIEKCHAsS HayKa. bromornueckre HayKy U H3y4aeMble HMU
HpOGHeMBI. @yHI[aMCHTaHBHBIC, HpI/IKJIa[[HLIe N IIOUCKOBBIC Hay‘-IHBIe HCCJICOIOBAHUS B
OHOJIOTHH.

3naueHre OMONIOTHH B (OPMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
mupa. IIpodeccun, cBsi3aHHBIC ¢ OHOJOrHEH. 3HaYeHHE OHMOJIOTMH B IMPAKTHYCCKOMN
JCSITEIBHOCTH YEIOBEKA: MEIAMIIMHE, CEIbCKOM XO3SHCTBE, MPOMBINUICHHOCTH, OXpaHe

IIPUPOJIBI

1.2

1.3

2.1

JKuBbie cuCTEMBI KaK MpeaMeT u3ydeHus: Ononoruu. CBONCTBA )KUBBIX CUCTEM: €IMHCTBO
XMMHYECKOI'O0 COCTaBa, IMCKPETHOCTh U LIEJOCTHOCTh, CI0KHOCTh U YNOPSAIOYEHHOCTD
CTPYKTYpPBI, OTKPBITOCTh, CAMOOpPraHU3alMsl, CAMOBOCIIPOM3BEICHHUE, PA3aPAXKUMOCTb,
HW3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHv3alMi >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM,
OpPraHU3MEHHBIN, MOMYJIALUOHHO-BUJOBOM, 3KOCUCTEMHBIH (OHMOT€OIEHOTHYECKUIN),
ouocdepnbiid. Ilpomecchl, nmpoucxonsdmme B KUBbIX cucTeMax. OCHOBHBIC NMPU3HAKU

»)kuBoro. JKu3Hb Kak Q)opMa CYHICCTBOBAHUA MATCPUU

Metonst  Omonormyeckod — Hayku. HaOmioneHue, u3MepeHHE,  OKCIEPHUMEHT,
cucrtemaTtusanus, MeTtaaHanus. lloHsATHe O 3aBUCMMON M HE3aBUCHMOW MEPEMEHHOM.
[ImanupoBanue skcriepuMenTta. [loctaHoBka m mpoBepka runore3. Hynesas rumortesa.
[TonsTre BBIOOPKU U €€ MOCTOBEpHOCTh. Pa3bpoc B Ouonornueckux AaHHBIX. OlleHKa
JIOCTOBEPHOCTH  IIOJIYYEHHBIX pe3yJbTaToOB. [IpUUYMHBI HCKaXEHUs Ppe3yJIbTaTOB

OKCIICPUMCHTA. IloHsiTHE CTAaTUCTUYECKOTO TECTa
Knerka kak Onojorudyeckas cucrema

Knerka — cTpyKTypHO-(DyHKIIMOHANbHAS €IUHHIIA )KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounass teopust (T. 1lIBann, M. Illneiinen, P.
BupxoB). OCHOBHbIE MOJ0XKEHUSI COBPEMEHHON KJIETOYHON TEOPHUH.

MeTtoabl MOJIEKYJISIPHOH M KJIETOYHOM OMOJIOTMU: MMKPOCKOMNUS, Xpomarorpadus,
a5eKTpoope3, METOJ MEUEHBIX aTroMoB, auddepeHnnanbHOe LEHTPUPYTHPOBAHUE,

KYJIBbTUBUPOBAHHUE KIIETOK

2.2

XHUMHUYECKU COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAMHUKPO3JIEMEHTHI. Boma u €€ poJib
KaK pacTBOPHUTENS, PEareHTa, y4acTUe B CTPYKTYPHUPOBAHUN KIIETKH, TEIUIOPETYIISALINH.
MuHepanbHbIE BEIIECTBA KIETKHU, HX OMOJIoTrHYecKasi poib. Poib KaTHOHOB ¥ aHHOHOB B

KIICTKCE.
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2.3

buonornueckue mnonumepsl. benku. AMHUHOKHCIOTHBIA cocTaB OenkoB. CTPyKTYpbI
OenxoBoit Monekynbl. IlepBuuHas cTpykTypa Oenka, menTUaHas CBs3b. BTopuuHas,
TpeTU4Has, 4YeTBEpTUYHas  CTPYKTypbl. JleHarypamus.  CBolicTBa  OeJKOB.
Knaccudukanms 6enkoB. bruomornueckue GyHKIIMN OCIKOB.

VYraeBoasl. MoHOCaxapuabl, AUCaXapHbl, OJUTOCaXapuabl U mojucaxapuabl. OOmuit
IUTaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA yriieBoA0B. buonornyeckue GyHKINU
YTJIEBOJIOB.

Jlumuaer.  [mppodunbHO-ruapodoOHBIE  cBoMcTBa.  Kiaccudukamus — aTumujoB.
Tpurnuuepunsl, Gochoaunuasl, BOCKH, cTepousl. buonornvyeckue GpyHKIUN JTUMTHAOB.
OOmme cBoiicTBa OHMOJNOTMYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHHUIO, TOJIYIIPOHULIAEMOCTb.

Hyxneunnoseie kucnorsl. JJTHK u PHK. Ctpoenune HyknenHoBbix kucinoT. Hykneotuast.
[Mpuamun komrmementapHoctu. Ilpasuio Yapradda. Crpykrypa JAHK — nBoiinas
ciimpaiib. Mectonaxoxaenne u ouonornyeckune ¢pynkuun JJHK. Buner PHK. ®Oynkimm
PHK B kietke.

Crpoenue monekyinbsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBIEHHBIE TEPEHOCYMKH, UX (QYHKIUHM B  KIETKE.
CexBenupoBanue JIHK.

CrpykTypHas Ouosiorusi: 6MoxuMudeckue U OnodusnuecKkue UCCiIe0BaHUs COCTaBa U

MIPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYI

Tumnbl kIeTOK: dyKapuoTHueckas U npokapuoruyeckas. CTpyKTypHO-(YHKIIMOHAIbHbIE
00pa3oBaHMs KIETKHU.

CtpoeHue mpoOKapHOTHYECKOM KieTkH. KierouHnas cTeHka OakTepuii W apXei.
OCOOEHHOCTH CTPOEHHUS TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIIETOK.
MecTo U posb MPOKApUOT B OHOIIEHO3aX.

CrpoeHnue 1 (pyHKIIMOHUPOBAHHUE dYKapuOTUUYECKOH KiteTku. [lnasmarnueckas memOpana
(rurazmanemma). CTpykTypa IIa3MaTHYeCKo MeMmOpaHbl. TpaHCHOPT BEIIECTB uepe3
IUIa3MaTHYecKylo MeMmOpaHy: mnaccuBHbBIA (auddysus, obnery€unas auddysus),
aKTUBHBIM (HEpBUYHBIM M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynpoHuiaeMocTb
MeMOpaHnbl. Pabora HaTpuii-kaineBoro Hacoca. DHAOLUUTO3: MHUHOLUTO3, (aromuTos.
Ox3omuro3. Knerounas crenka. CTpykTrypa U QyHKIHMM KJIETOYHOW CTEHKHM PACTEHUH,
rpuooOB.

[uromnazma. Llurozons. [lutockener. [[Buxenue nurtonnazMbl. OpraHouibl KIETKH.
OpHoMeMOpaHHbIE OpraHouibl KJIETKH: sHAoIuiazmartuueckas cerb (DIIC), anmapar
lonbmxu, nu3ocombl, MX CTpoeHHe U (YHKUIUU. B3auMoCBsS3b OZHOMEMOpPaHHBIX
OopraHouioB KieTku. CTpoeHHe TpaHyIspHOrO peTHKyiayma. CHHTE3 pacTBOPUMBIX

6enxoB. CHHTE3 KIETOUHBIX MeMOpaH. [ magkuil (arpanyssipHbIif) SHAOIUIA3MAaTHUECKUI
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perukynym. CexperopHas pyHkius anmapara ['onabmxu. TpaHcopT BemiecTB B KIIETKE.
Bakyonu pacturenbHbix KieToK. Kierounsiii cok. Typrop.

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

Crpoenve u QpyHKIUM MUTOXOHAPUHN U miacTull. [lepBuuHble, BTOPUYHBIE U CJIOKHbBIE
IUTACTU/IBI (POTOCHHTE3UPYIOIIMX FYKAPHOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, IEHKOILIACTHI
BBICIIMX PACTEHUMN.

HememOpannbie opranouas! kinetku CtpoeHue U QyHKUIUU HEMEMOpPaHHBIX OPraHOUIOB
KkieTkd. Pubocombl. MukpoduiameHTsl. Mpleydble  KICTKH. MHKPOTPYOOUKH.
Knerounsnii nenrp. CTpoeHune W JBIKEHHE JKTYTHKOB M pPECHHYEK. MHKpOTpYyOOUuKH
uuroriasMel. LleHTpros.

SAnpo. OGosouka siApa, XpOMATHUH, KApUOILIa3Ma, SAPBIIIKH, UX CTPOCHHE U (YHKIIUH.
Snepusiii  OenkoBbiii MaTpukc. IIpocTpaHCTBEHHOE pacHoOJIOKEHHE XPOMOCOM B
uHTephazHoM siape. benkn XpoMaTHHA — THCTOHBI.

Knerounsie BrmoueHus. CpaBHUTENbHAas  XapaKTEPUCTHKAa  KIETOK  JYKapHOT

(pacTUTenbHOM, YKUBOTHOU, TPUOHOIN)

2.4

AccuMUIIIMS M AUCCUMMIIALUS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIecTB:
aBTOTPOGHBIA U reTepoTpodHbId. YuacTHe KHCIOpoAa B OOMEHHBIX Ipolieccax.
OHeprerudyeckoe obecriedeHne KieTku: mnpespanieHne AT® B 0OMEHHBIX Mpoleccax.
depMEHTATHBHBIA XapakTep peaknuid KIETOYHOro MeTabonmm3ma. DepMeHTHI, uX
cTpoeHue, cBoiicTBa U MexaHu3M JeiictBusa. Kodepmentsl. OTianuus (GpepMEeHTOB OT
HEOPraHMYeCKUX  KaTaau3aTopoB.  benku-aktuBatoppl U OEJIKU-UHTHOUTOPBI.
3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIIMNA OT pa3INYHbIX (PaKTOPOB.
[lepBuuHbI CUHTE3 OpraHMYECKHX BellecTB B KieTke. @orocunres. Ponb xsoporiactoB
B nporuecce GorocuHTe3a. CBeToBas U TeMHOBas (a3bl. [IpogykTUBHOCTE (hOTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.
XemocuHTe3. Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPHUIMPYIOIINE
OakTepuu, >KeIe300aKTepuHu, CEepoOAKTEPUH, BOJOPOJHBIE OaKTepuu. 3HAYCHHE
XEMOCHHTE3A.

AmnaspobHble opranu3Mel. Buasl 6poxxenus. IIpoxykTsl OposkeHust M MX UCIOJIb30BaHNE
YeJI0OBEKOM. AHa’pOOHBIE MHUKpPOOPTaHU3Mbl KaK OOBEKTbl OMOTEXHOJIIOTMH U
B0O30yauTeNnn 60oJIe3HeN.

AdpoOHBIE OpraHu3Mbl. DTambl dHEpreTuyeckoro odomeHa. [loAroToBUTENbHBIN 3Tarl.
I'mukonu3 — 6eCKUCIOPOAHOE paCIEIIIEHHE TIIFOKO3bI.

buonoruueckoe okucienue, Wi KIETOYHOE AblxaHue. Poib MUTOXOHIpUI B Mpolieccax
OHMOJIOrMYECKOTr0 OKHCJICHUS. Huknuueckue peaxiuu. OxucianTensHoe
¢dochopunupoBanue. IlpenmymiecTBa a’poOHOro NyTH OOMEHa BEIIECTB MeEpen

aHadpoOHBIM. D(PPEKTUBHOCTH IHEPTETHUECKOr0 OOMEeHa

43




2.5

2.6

3.1

Peakuuu matpuaHoro cuaTe3a. [IpUHIMIT KOMITTIEMEHTAPHOCTH B PEAKITUSX MATPHIHOTO
cuHTe3a. Peanu3anus HacineaCTBeHHOM nH(opMary. ['eHeTHUeCcKuii KoJ, ero CBOWMCTBA.
Tpanckpunuuss —  Matpuunbli  cuHte3 PHK. [lpuHumnel  Tpanckpuniuu:
KOMIUIEMEHTApHOCTh, AHTUIAPAJUIEbHOCTh, ACHMMETPUYHOCTh. TpaHcisuuss u eé
sTamnbl. Yyactue tpancnopTHeix PHK B 6uocunTese 6enka. YcnoBus Onocunresa Oemnka.
Komuposanue amuHokuciot. Posb pubocom B GuocunTese Oenka.

Opranuzaiys reHoMa y MNPOKApUOT W OSyKapuoT. Perynsuusi aKTUBHOCTH T'€HOB Yy
npokapuort. ['unoresa onepona (P. XKakoo, XK. Mano). Peryssiiiust 0OMEHHBIX ITPOIIECCOB
B KiIeTKe. KieTouHblil romeocras.

Bupychl — HekneTouHble ()OPMBI )KU3HU U 00IHraTHbIC Mapa3uThl. CTPOCHUE MPOCTHIX U
CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeproharos.

Bupycubie 3a0oneBanus uenoBeka, >XKMBOTHBIX, pactenuid. CIINJ[, COVID-19,

conuaJibHbIC U MCIUITNMHCKHUC HpO6JI€MI)I

Knerounslii nuki, ero mepuonasl u peryasanus. Mutepdaza u muro3. OcobeHHOCTH
IpoLeccoB, MpoTekaroumx B uHTepdasze. IloaroroBka KIETKM K  JEJIEHUIO.
[Ipecunrernyeckuii (MOCTMUTOTUYECKUIN), CHHTETUYECKUH U TMOCTCHHTETUYECKUN
(IpEeMHUTOTUYECKHH ) TIEPUOIbI HHTEP(A3HI.

Marpuunsii  cunres JHK —  perumkanua. I[lpuHnunsr  perumkanuu — JTHK:
KOMIUIEMEHTAPHOCTb, MOJyKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAILICTIEHOCTh. MexaHu3M
pemmukauu  JJHK. Xpomocombl. Ctpoenue xpomocom. Tenomepbl U Tenomepasa.
XpPOMOCOMHBII HAa0Op KIETKH — KapHUOTUN. JIMMIOMIAHBIA W TalJIOUTHBIA HaOOPBI
XpoMocoM. ['oMosTorn4HbBIe XpOMOCOMBI. [1010BBIE XPOMOCOMBI.

Jlenenne kieTkd — MuUTO3. CTamuy MUTO3a M MPOUCXOMSIINE B HUX MPOLECCH. THITBI
muTo3a. KapuokuHes u nurTokuHe3. buonormdeckoe 3HaueHue MuTOo3a. Perynsnus
MHUTOTHYECKOT0 LUKJIa KiIeTKH. [Iporpammupyemas KietouHasi ruoesb — arnonTos.

qDYHKHI/IOHaHI)Haﬂ I'€HOMHKa
Opranusm Kak OMosIoruyecKkas CucTemMa

OI[HOKJ'I@TO‘-IHBIG, KOJIOHUAJIBHBIC, MHOT'OKJICTOYHBIC OpPTraHU3Mbl H MHOTOTKAHCBBLIC
OpraHu3MBbl.

@opMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecroyioe (BKJIIOYas BETETAaTHMBHOE) M IOJOBOE.
Buner  Oecromoro  pa3MHOXEHHS: TOYKOBaHUE, CHOPYISIHs, (QparMeHTanus,
KJIOHHPOBAHUE.

[TonoBoe pasmuoxkeHue. IlonoBbie kineTku, wuaum rametrsl. Meito3. Craguu Menosa.
[ToBenenue xpomocom B Meioze. Kpoccunrosep. buonormueckuii cmpicn Mmeno3a u
MOJIOBOTO TMpo1ecca. Meio3 1 ero MecTo B JKU3HEHHOM ITUKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pa3BuTue. lameroreHe3 y JKHMBOTHBIX. [lonoBble —Keye3sl.

OOpazoBanue MU pa3BUTHE NOJOBBIX KieTok. Crepmarorene3 u oorenes. CrtpoeHue
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3.2

3.3

MOJIOBBIX KIIETOK. OMIIOOTBOPEHUE M SMOPHOHAIBHOE Pa3BUTHE KHUBOTHBIX. CIOCOOBI
OILUIOZOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTreHorenes.

WNuauBunyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctaauu sMOpHOreHe3a KUBOTHBIX
(Ha mpumepe nsarymku). JpoGnenme. Tumbl apoOsenus. OcoOeHHOCTH JPOOIICHUS
MJIEKOITUTAIOIIMX. 3apO/IbIILIEBbIE JUCTKH (racTpyJIsius). 3aKjiajKa OpraHoOB U TKaHEH U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMSHUE YacTel pa3BUBAIOLIETOCS 3apojblilia
(oMOpuoHanbHasg MHAYKIHMA). 3akjiajka IUIaHa CTPOGHUS >XKUBOTHOTO KakK pe3yibTaT
HEepapXUUeCKUX B3aUMOJCHCTBUN TeHOB. BrusHue Ha >MOpPHOHAIBLHOE pa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButHe xuBOTHBIX. [locTamOpmonanbHblii nepuon. Ilpsmoe u HempsimMoe
pasButue. Pazputue ¢ metamopdo3oM y O6€CrIO3BOHOUHBIX U MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HauY€HHE MPSAMOIO M HENPSMOrO Pa3BUTHUS, UX PACIPOCTPAHEHHE B
npupoae. Tumsl pocta )KUBOTHBIX. DAKTOPHI PETYISALUN POCTA KUBOTHBIX U YEJIOBEKA.
Craguu nocTaMOpHOHAIBHOIO Pa3BUTHS Y )KUBOTHBIX U yesioBeka. [leproabl oHTOreHesa
YeJI0BEeKa.

PasmuoxeHue u pasButue pacteHuil. ['amerodur m cnopodur. Meito3 B KU3HECHHOM
nukie pacrenuit. OOpazoBaHue crop B Ipoliecce meiio3a. ['ameToreHnes y pacTeHHi.
Oniog0TBOpPEHKE U Pa3BUTHE PACTUTENIbHBIX OPraHU3MOB. /[BOIHOE OILUIOAOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OOpa3oBaHHe M pa3BUTHE CEMEHU. MeXaHU3Mbl DEryJsiuu

OHTOI'CHE3a y paCTeHI/Iﬁ H )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W PAa3BUTUA T'CHCTUKH KaK HAYKH. OCHOBHBIE T€HETHUYECKHE
MMOHATUS U CHMBOJLI. I'OMOJIOTHYHBIS XPOMOCOMBI, AJUICITIBbHBIC I'CHBI, aJIbTCPHATUBHLIC
IIPpHU3HAKH, I[OMPIH&HTHLIﬁ n p€HCCCHBHBIﬁ IMPpU3HAK, TOMO3UT'0Ta, T€TECPO3UT0TAa, YUCTAA
JIMHUAA, I‘I/I6pI/II[LI, I'CHOTHII, (I)GHOTI/IH. OcHOBHBIE MCETOABbI TCHCTUKHU:

FH6pHHOHOFquCKHﬁ, I_[I/ITOJ'IOFI/I‘IGCKI/II\/'I, MOJICKnyIpHO'FCHeTI/I‘-IeCKI/Iﬁ

Monorubpunnoe ckpemmpanue. IlepBelii 3akoH MeHaenss — 3aKOH €AMHOO0Opa3us
ruOpu0B mepBoro nokosieHus. IlpaBuno nomuHupoBanus. Bropoii 3akon Menaens —
3aKOH  pacIleIUIeHus] Mpu3HakoB. [luTonmormueckre OCHOBBI MOHOTHMOPHIHOTO
cKpenuBaHus. [ unmoresa 4uCTOTHI raMer.

AHanusupyroniee — ckpemuBaHue.  [IpomMexyTOuyHBIM  XapakTep  HAacleAOBaHMSL.
Paciuennenue npu3HaKkoB U HEMIOJIHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpemmBaHue. Tperuit 3akoH MeHzenss — 3aKOH HE3aBUCHMOIO
HacJIeI0OBaHUs MpU3HaKoB. L{uTomornyeckne 0OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMUSL.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CremneHHoe
HACJEJA0BAHUE I'€HOB, HapyIIEHUE CLCIUICHUS MEXIy I'eHaMHu. XpPOMOCOMHas TEOpus

HaCJICACTBEHHOCTH.

45




I'eneruka nona. XpoMOCOMHBIM MEXaHU3M ONpPENENIEHUS Moja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN o1, ['eHeTnyeckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIIEHHBIX € IIOJIOM.

I'enotun kak nenoctHas cucrtema. IlneloTponuss — MHOXKECTBEHHOE IEHCTBHE I'EHA.
MHOX€EeCTBEHHBIN AJUICIIA3M. Bsaumopeiicteue HEAJIJIEIbHBIX TEHOB.

KommemenrapHocts. Onuctas. [lonumepus

3.4

BzaumoneiictBue reHotuna u cpeasl npu  (popmupoBanum (eHotuna. M3mMeHUMBOCTH
IIpU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIC IPU3HAKUA. Buabl HM3MEHYMBOCTH:
HEHACJICACTBEHHAS U HACIIECTBEHHAS.

MopaudukaonHas U3MeHYUBOCTb. Posib cpenpl B (hOpMUPOBAHMM MOANU(DUKALMOHHON
n3MeHunBocTU. Hopma peakiiuu npusHaka. BapuanioHHbIN psii 1 BapualoHHast kpusasi (B.
Horanncen). CoiicTBa MOau(pKaimOHHON H3MEHYNBOCTH.

I'enotunnyeckass u3MeH4UMBOCTb. (BOMCTBA T'€HOTUIIMYECKOM W3MEHYMBOCTH. Buuel
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHASL.

KomOunaTtuBHAsT M3MEHUYMBOCTH. Mei03 M TOJIOBOI IMPOIECC — OCHOBa KOMOWHATHUBHON
U3MEHUYMBOCTU. Poimb KOMOMHAaTMBHOM M3MEHUYMBOCTM B CO3[aHMM T'€HETHUYECKOTO
pa3Ho00pa3zust B Mpezienax OJHOro BUA.

MyTranuoHHass W3MEHYMBOCTb. Buabl MyTalMid: T€HHBIE, XPOMOCOMHBIC, TI'€HOMHBIE.
CrioHTaHHBIE U MHIYLUMPOBAHHBIE MYyTallMU. SlIepHbIE U LIUTOIUIA3MAaTUYECKUE MYTaLUH.
Comarnueckue 1 10j10Bble MyTanuu. [IpuunHbl BOSHUKHOBEHUS MyTauuil. MyTraressl 1 Ux
BIMSHUE HAa OPraHu3Mbl. 3aKOHOMEPHOCTH  MYTAlMOHHOIO  IIpoLecca. 3aKOH
rOMOJIOTUYECKUX PSAAOB B HacieacTBeHHON n3MenunBocty (H.M. BaBunos). Buesaepnas

N3MCHYHBOCTD U HACIICACTBECHHOCTh

3.5

3.6

Kapuotun yenoexka. MexayHapoaHas mporpaMma HCCIEAOBAaHHUS T€HOMa YeJIOBEKA.
Meroapl  WM3y4yeHUS  TEHETUKH  YEJIOBEKA: TCHEAIOTHYEeCKUM,  OJIM3HEIOBBIi,
LUTOTCHETUYECKUM, TOMYJISLIUOHHO-CTATUCTUYECKUH, MOJIEKYJIIPHO-T€HETUYECKHIA.
CoBpeMeHHOE OmpeAeIeHUE FeHOTHUIIA; MMOJJHOT€HOMHOE CEKBEHHMPOBAHUE,
TEHOTUIIMPOBaHWE, B TOM uwucie ¢ mnomombio [I[[P-ananu3za. HacneactBeHHbie
3a00eBaHus dYeloBeKa. [ e€HHbIE M XPOMOCOMHBIE O00JIE3HM UeNoBeKa. bonesHu c¢
HACJIEICTBEHHOM MPEIpacloNOKEHHOCThI0. 3HAUEHHE MEIULMHCKOM T'€HETHKU B

npeaoOTBpAIICHUHN U JICUCHUU I'CHCTUYCCKUX 3a00s1eBaHni YyenoBeka. CTBOJIOBEIC KIICTKH

JlomecTukaiss U CeleKuMs. 3apoKACHUE CENEeKUMH W JoMecTHKauuu. Yuenue H.U.
BaBuioBa o IeHTpax MPOUCXOXKIEHHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuidl. Poib
CEJIEKIIMU B CO3/IaHUM COPTOB PACTEHUH U MOPOJ )KUBOTHBIX. COpT, MOpOAa, IITaMM. 3aKOH
TOMOJIOTHYECKUX PSIOB B HaciencTBeHHOM u3MeHunBocty H.M. BaBuiioBa, ero 3naueHue
JUISL CENIEKITMOHHON paboTHI.

Mertoapl  cenekimoHHOW — paboThl.  MICKycCTBEHHBI  OTOOp:  MacCoBBIM W

WHIMBUIYTBHBINA. JTaIbl KOMOWHAIIMOHHOM ceneKiuu. VcnbITanne mpon3BOIUTENEH IO
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notoMcTBY. OTOOp MO FeHOTHITY C IOMOIIBIO OIIEHKH (DEHOTHUIA IIOTOMCTBA M OTOOP 110
TEHOTUILY ¢ ToMouIpto ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEeJICKIIMOHHON paboThl. PaauanvoHHBIR H
XUMHUYECKUI MyTareHe3 Kak HCTOYHHMK MYTAallMil y KyJbTYPHBIX (OpPM OpPraHu3MOB.
Vcnonp30BaHne T€HOMHOTO PEJaKTHUPOBaHUA U MeToJ0B pekomOuHaHTHbIX JIHK s
IIOJIyYEHUSI UCXOJHOI0 MaTepuaia JUisl CEIEKLUU.

[lonyuenne  momuruionnoB.  BuytpuBupoBas  rubpuamzauus.  brimskopoactBeHHOE
CKpelrBanue, Wiu nHOpuauHr. HepoicTBeHHOE ckpelBaHue, win ayropuauHr. ['ereposuc
u ero npuunHbl. Mcnosnb3oBaHue rerepo3uca B ceneKimu. OtaanéHHas THOpHIu3alivs.
[Ipeononenne Oecruioansi MEXBUIOBBIX THOPHIOB. [IOCTIDKEHHS CENEKIMH PAaCTCHUH U

JKHUBOTHBIX

3.7

OOBEKTBI, UCIOJIb3yeMbIe B OHOTEXHOJIOTHH, — KICTOYHBIE M TKAHEBBIC KYJBTYPHI,
MHUKpPOOPIaHU3MBbI, UX XapaKTepUCTHUKA. TpanuiMoHHas OMOTEXHOJOIrHs: XJjieOboneyeHue,
[OJy4Y€HHE KUCIOMOJIOYHBIX HPOJIYKTOB, BUHOAENHE. MHUKPOOHMOIOIMYECKUI CUHTE3.
OOBEKTBI MHKpPOOHOJIOTHYECKHX TexHoJorud. IlpomnsBoacTBO Oenka, aMHHOKHCIOT M
BUTaMMHOB. VICKyCCTBEHHOE OIUIONOTBOpPEHHE. PeKOoHCTpykuus — AMLIEKIETOK H
KJIOHHPOBaHUE KUBOTHBIX. METOA TpaHCIUIAHTALIUN SIEP KIIETOK.

XpOMOCOMHas U reHHasl MH)KeHepus. MICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYHPOBAaHHE
pexomOunanTHeix JIHK. JlocTukeHHWsI W TEpCIeKTHBBI XPOMOCOMHOHW ¥ T'e€HHOU

HWHIXCHCPHU. MenuiuHcKue OMOTEXHOJIOrMH. VIcIob30BaHNe CTBOJIOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3ye OpraHm4ecKoro Mupa

4.1

bronorndeckoe pazHooOpasue opraHusmMoB. CoOBpeMEHHas CUCTEMa OPraHUYECKOIo
mupa. [Tpunnuns! knaccupukanum opraHu3MoB. OCHOBHbBIE CHUCTEMATUYECKHE TPYIIIbI
OpraHU3MOB.

Oco0eHHOCTH CTPOESHHUS U JKU3HEIEATENbHOCTH OIHOKJIETOUHBIX OpraHu3MoB. baktepuu,
apxeu, OJIHOKJETOYHbIE TIpUOBI, OJHOKIJIETOYHBIE BOJOPOCIHU, JPYrHe€ MPOTUCTHI.
KononuanbHble opraHu3Mbl. JIBU)KEHHE OJIHOKJIETOYHBIX OPTraHU3MOB: aMEOOHIIHOE,
KTYTUKOBOE, PECHUUYHOE. 3alluTa Yy OJHOKJIETOYHBIX OpraHu3MoB. PaznpakumMocth y

OAHOKJICTOYHBIX OPTraHU3MOB. Taxcucer

4.2

4.3

MHorokJieTouHbI€ pacTeHus. B3anMoCBA3b 4acTeil MHOTOKJIETOYHOI'O Opranu3Ma. TkaHu,
OpraHbl ¥ CHCTEMBI OPTaHOB MHOTOKJIETOUYHOTO Oopranu3Ma. OpraHu3M Kak eIUHOE 1eJI0€.
Tkanu pacreHuil. TuObBl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHasi, MOKPOBHAS,
MPOBOASAIIAsA, OCHOBHasg, MexaHudeckas. (OCOOCHHOCTH CTpoeHHs, (YHKIMNA U

pacIoJIOKEHUsI TKAaHEN B OpraHax pacTeHUN

BereratuBHble ¥ T€HEPATUBHBIEC OPraHbl pacTeHUN. DyHKIIMKY OPraHOB U CUCTEM OpPraHOB.
Kapkac pacrenmii. J[BM>KEHHME MHOTOKJIETOYHBIX PACTEHMI: TPONW3MblI M HACTHH.
[Toryonienue BoABI, YIIEKUCIIOrO ra3a U MUHEPAJIBHBIX BEUIECTB PaCTEHUSIMHU. [[pIxaHue
pacrenuil. uddy3us ra3oB uyepe3 MOBEPXHOCTh KIETKU. TpaHCIOPTHBIE CHUCTEMBI
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4.5

pacteHuii. Bolenenue y pacteHuil. 3amura y MHOTOKJIETOUHbIX pacTteHuil. Kyrukymna.
CpencrTBa nacCMBHON U XMMUYECKOH 3aluThl. ODUTOHIUIBI.
PasnpaxxumocTs M perynsnus y OpraHu3MoB. PaznpaxuMocTb M perymsiuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BCIIECCTBA U UX 3HAYCHUC

MHOroKJIeTOYHbIE KWUBOTHBIE. B3auMOCBs3b 4YacTe€id MHOTOKJIETOYHOTO OpraHu3ma.
TkaHu, opraHbl M CHCTEMbI OPraHOB MHOT'OKJIETOYHOTO opraHusMa. OpraHusMm Kak
enuHoe 1enoe. I'omeocTas. TkaHM >KMBOTHBIX M YelIOBEKa. THIIHI JKUBOTHBIX TKAaHCH:
SMUTENUANbHAS,, COCAMHHUTEIbHAS, MbIIIeUHasi, HepBHass. (OCOOCHHOCTH CTPOCHHS,

(bYHKI_[I/Iﬁ " pacCIIOJIOXKCHUA TKaHEH B opraHax XMBOTHBIX W YCJIOBCKa

4.6

Opranel 1 cucTeMbl OPraHoB XKMBOTHBIX. DyHKIMU OpPraHoB U cUCTeM opra”os. Omnopa
Tena oprauu3MoB. CKelleThl OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX. HapyxHbIi
U BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI COETUHEHUS KOCTEM.

JIBrKeHEe MHOT'OKJIETOYHBIX KMBOTHBIX. [IuTanue xuBoTHBIX. [IMTaHMe MO3BOHOYHBIX
KHUBOTHBIX. JIpIxanue »uBOTHBIX. KoxkHOe npixanue. KabepHoe 1 1€royHoe JbIXaHue.
JlpIxaHW€ MO3BOHOYHBIX JKUBOTHBIX. OBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOEHUS JETKHUX
ITI03BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas CHCTEMa 4elnoBeKa. MexaHu3M BEHTWISALUU
JNErKUX y NTUL M MJIEKONUTAKOMMX. TpaHCHOpPT BEIIECTB y OpraHU3MOB. TpaHCIopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cuctema m e€ opranbsl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKUBOTHBIX. Kpyrum KpoBooOpaiieHusi. DBOJIIOLHOHHBIC YCIO0XKHEHUS
CTPOEHHsI KPOBEHOCHOM CHUCTEMBI IT03BOHOYHBIX KUBOTHBIX. BbIECIEHHE Y OPraHU3MOB.
Boinenenue y sxuBoTHBIX. CokparturenbHble Bakyonu. Oprasbl BbiieneHus. CBsi3b
IIOJIOCTH T€J1a C KPOBEHOCHO! U BBIJIEIUTEIBHON CUCTEMaMU. BhlielieHre y M03BOHOYHBIX
KUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI 1 HX IPOM3BOAHBIE.
PasgpaxxumocTe M perymsinuss 'y OpraHu3MoB. PasapaknmMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcuchel. Pazapa)kxMMoCTh M pEryisiliisl y MHOTOKJIETOYHBIX PACTEHHM.
PocroBele BemecTBa U X 3HAYCHUE.

HepBHas cucrema 1 pediekTopHasi peryJisiius y MHOTOKJIETOUHbIX )KMBOTHBIX. HepBHas
cucteMa U €€ OTHeNbl. DBOJIIOLMOHHOE YCIIO)KHEHHE CTPOEHMSI HEPBHOW CHCTEMBI Y
KUBOTHBIX.

Pazpabotka anroputmoB u nporpamm st 3h(ekTuBHON (PYHKIIMOHATBHONW aHHOTALUU
T€HOMOB, TPAaHCKPHUIITOMOB, IPOTEOMOB, METa0OJOMOB MHUKPOOPIaHHW3MOB, PAaCTEHHUH,

JKHUBOTHBIX U YE€JIOBCKA

Opl"aHI/ISM YCJIOBCKA U €T0 3JOPOBLEE

5.1

OpFaHLI N CHUCTCMBI OPraHoOB 4YECJIOBCKaA. OTI[GJ'IBI T'OJIOBHOI'O MO3T'a IIO3BOHOYHBLIX
KUBOTHBIX. Pedrnexc m pedrnekropHas ayra. besycioBHbIe W YCIOBHBIE PEQIICKCHI.
['ymopanbHas perynsuus ¥ 3HIOKPUHHAs CHUCTEMa KMBOTHBIX M yenoBeka. JKernesbl

SHJIOKPUHHOM CUCTEMBI U UX FOPMOHBI. JleiicTBHE rOpMOHOB. B3anMOCBsA3b HEPBHOU U
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SHIOKPUHHOMU cucTeM. I'mnoranamo-runodusapras cucrema. Peduexc u peduexkropnas

nyra. be3ycinoBHbIE U yCIOBHBIE PedIeKCh

5.2

5.3

3ammra opraHm3Ma oT Ooje3Heil. VMmyHHas cucrema uenoBeka. Kierouneli u
rYMOpPaJIbHBIA UMMYHUTET. Bpoxk1€HHBIN, TpHOOPETEHHBIHN crienupuIecKuii UMMYHHTET.
Teopus kimoHanbHO-cenekTHBHOTO nMMyHuTeTa (I1.9pmux, ®.M.bepuer, C.ToHerasa).
BocnanurensHble OTBETBI OPraHU3MOB. Poib BpOXKAEHHOIO MMMYHHUTETa B Pa3BUTUU

CUCTEMHBIX 3a00JIeBaHUI

KpoBeHnocHast cucrema u e€ opranbl. Cepiie, KpOBEHOCHbIE COCYIbl U KpoBb. Kpyru

KpoBooOpamienus. Pabora cep/ia u €€ peryismus

5.4

Hpixanne dyenoBeka. Juddysus razoB uyepe3 MOBEPXHOCTh KIETKH. JlpIxarenbHas
cucrtema 4esioBeka. JlpixartenbHas MOBEPXHOCTh. Perynsauus apixanus. J(pIxaTeabHbIC

00BEMBI

5.5

5.6

5.7

[MumeBapurenpHas cucrema 4enoBeka. OTaenbl  MUIIECBAPUTEIBHOIO  TpPaKTa.
[TummeBapuTenbHbIE KeIe3bl. BHYTpUIIONIOCTHOE U BHYTPUKIIETOYHOE MTUIIIEBAPEHHE

[TokpoBel u wux mnpousBoanbie. Opransl BbyieneHus. Ilouku. Crpoenue u
¢dbyakuonupoBanue HedpoHa. dunbTpanus, cekpeuus U 0O0paTHOE BCACBIBAHHE Kak

MeXxaHU3Mbl paboThl OpraHoB BblienaeHus. OOpa3zoBaHHe MOYH Y YEIOBEKa

HBI/I)KGHI/IC YyeJIOBEKa: MbIleuyHas cucreMa. CKeJlIeTHBIE MBIIINBI K UX pa60Ta. CTpOCHI/Ie

W TUIIBI COCAUHCHUA KOCTEH

Teopus 3Bontonuu. PazButue sxu3Hu Ha 3emiie

6.1

6.2

OpomonnonHas Teopust Y. JlapBuna. [Ipennochiiky BO3HUKHOBEHHS JapBHHHU3MA.
JKnsHp n HayuHas nesrenpbHOCTh Y. JlapBuHa.

JIBwxyue cuibl 3BosiolMd BUAOB 1o Y. JlapBuHY (BBICOKas HHTEHCHUBHOCTh
pa3sMHOXEHHUsI OPraHU3MOB, HAClIeICTBEHHAs! U3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBAaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckol Tteopun osBomonuu (CTD). HelitpanbHast Teopus
sBostonuK. CoBpeMeHHasi 3BOJIIOLIMOHHAs OnoJorusl. 3HaYeHHe SBOJIIOLIMOHHON Teopun

B (I)OpMI/IpOBaHI/II/I CCTCCTBGHHO'HaquOﬁ KapTUHBI MHUpa

[Monynauus kak saeMeHTapHas eAuHUIA 3BOJOIUU. COBpPEMEHHBIE METOJbl OLEHKH
TEeHETUYECKOTr0 pa3HooOpa3usi U CTPYKTypbl nomymsiuuil. V3meHenue reHodoHa
MONYJSALIMM KaK DJJIEMEHTAPHOE DHBOJIIOLMOHHOE SIBIEHHE. 3aKOH TE€HETHYECKOIO
paBHoBecus [[x. Xapau, B. BaituOepra.

DnemeHTapHbIe (HAKTOPHI (JIBUXKYIIUE CHUIIBI) JBOJIOUMU. MYTAIIMOHHBIA IpOIEcC.
KomOunatuBHass wu3MeHYMBOCTh. [[peiid TreHoB — ciydaiiHble HEHaNpaBJIeHHbIE
W3MEHEHUS YacTOT ajijiesier B monysanusix. D dext ocHoBatens. Murparuu. M3omnsiums

NOMYJSALUi: reorpaduyeckas (IPOCTpaHCTBEHHAs ), OHMoIoruyeckas (pernpoayKTUBHAS).
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EcrecTBeHHbII 0TOOp — HampaBisiomuid GakTop 3BotOIUH. DOpPMBI €CTECTBEHHOTO
oTOopa: IBWXKYIIHMHA, CTaOMIM3HPYIONINNA, pa3pbiBatomuil (au3pyntuBHbii). [lomoBoit
otbop.

ITpucnocoOaeHHOCTh OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOMIOLMHU. Bo3HUMKHOBEHUE
NpUCTIOCOONeHUH y opraHu3mMoB. Apomopdosbl U wuaumoaganrtauu. [Ipumepsl
npucrocodaeHnit y opranuzMoB. OTHOCUTEIBHOCTD MPUCIIOCOOICHHOCTH OPTaHU3MOB.
Bun, ero xpurepun u crpykrypa. BugooOpa3oBanue kak pe3yabTaT MUKPO3BOJIOLUU.
N3onsauus — kiaroueBoi gaxkTop BupoodpazoBanus. Ilytu u cnocodsl BUI000pa3oBaHus:
ajionaTpuieckoe (reorpauieckoe), CHMIaTpHUEcKoe (IKOJIOTHIECKOE), KMTHOBEHHOE»
(monuruionan3anus, rudpuau3anys). JauTeabHOCTh HBOTIOIMOHHBIX MTPOIECCOB.
MexaHu3mbl GOPMHUPOBAHUS OHOJIOTMYECKOTO pa3HO0Opa3usl.

Ponp 3BOMOLIMOHHOM Ouonornu B pa3paboTKe HAy4YHBIX METOJOB COXPAHEHUS
OouopazHooOpasus. MHUKpPOIBONIONMS W KOIBOJIOIMS TApa3UTOB U HX XO3SEB.

MexaHu3mbl (OPMHUPOBAHUS YCTOWIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPBHOBI ¢ HEi

6.3

MeToasl  M3YYeHHS MaKpO3BOJIONWHU. [laJCcOHTOIOTHYECKHE METOABl HM3ydeHHUS
sBoonnu. [lepexonubie Gopmbl 1 QPuUIIOreHeTUUECKHE PSAABI OPTaHU3MOB.
buoreorpaduyeckue metonsl uszydeHus sBomonuu. CpaBHeHue ¢Giopsl U GdayHbI
MaTepuKOB U OCTpoBOB. buoreorpaduueckue obOmactu 3emid. Bunbl-sHAEMHKA |
PEITHKTHI.

OMOPHUOIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOrHYECKUE METOABI U3YUEHHUS IBOIIOLIUU.
'enernyeckue MeXaHU3MbI SBOJNIOIMM OHTOTEHE3a M TMOSBJICHUS SBOJIOIHMOHHBIX
HOBIIECTB. [ OMOJIOTMYHBIC W AaHAJOTUYHBIE OpraHbl. PyJauMeHTapHBIC OpraHbl W
aTaBU3MbI. MOJIEKYJISIpHO-TEHETHYECKHE, OMOXMMHUYECKAE M MAaTeMaTUYCCKHE METOJIbI
W3y4YeHHUs HBOMONHUH. ['oMonmornyHbie TeHbl. COBpEeMEHHBIE METOABbl TOCTPOCHUS
(UIOTEeHETUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAITUH U YBOJTFOIIHSI TEHOMOB.

O6mme 3akoHOMepHOCcTH (TpaBuia) dBojonuu. HeoOpaTuMoCTh  IBOJIOLUM.

AI[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIFOIIMH

6.4

HayuHble rumotessl NMpOMCXOXKAEHHUS KU3HU Ha 3emiie. AOMOreHe3 U NaHCIEepMUs.
JloHay4Hble TPEJICTaBIE€HUS O 3apOXKJIEHUM KU3HM (KpeaunoHHM3M). [umoresa
IIOCTOSIHHOTO CaMO3apOKJIE€HUsl KU3HU U €€ omposepkeHue onbitaMmu @. Penu, JIL
Cnannannanu, JI. [Tacrepa. [Iponcxoxienne »Ku3HU 1 aCTPOOUOIIOTHS.

OcHoBHbIE dTanbl HeopraHudeckod HBomtouuu. Ilmanerapnas (reosnoruueckas)
HBOJIIOIUS. XHUMHUYECKasi HBOJIONMSA. AOHOTCHHBIH CHHTE3 OPraHMYECKHX BEIECTB M3
Heopraunueckux. Ompir C. Mumnepa u I'. IOpu. OOpa3oBanue mnoauMMepoB Hu3
MoHomepoB. KoamepparHas runore3a A.M. OmapuHa, runore3a MEepBUYHOTO OyIhOHA
JIx. Xonneina, renetndeckas rumnore3a . Mémnepa. Pudoszumsr (T. Yek) u rumoresa

«vupa PHK» V. I'nn6epra. ®opmupoBanue MeMOpaH 1 BO3HUKHOBEHHE MPOTOKIETKH.
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6.5

Hctopus 3emsin um Metonsl €€ wusydeHus. lVckomaemble OpraHMYECKUE OCTAaTKH.
I'eoxponomorust u e€ wmeronsl. OTHOCUTENbHAasT M aOCONIOTHAs TEOXPOHOJIOTHAL.
I'eoxpoHosIOrMUecKas 1mKasa: 0HbI, 3Pbl, HEPUOBL, JIOXH.

HavanpHble 3Tansl opraHndeckor 3BoJronnu. [losBiaeHre U 3BOTIOLUSA NIEPBBIX KICTOK.
Oomonusi  Metabonmu3ma. Bo3HHKHOBeHME TepBbIX 3KocucTeM. CoBpeMeHHbIE
MHUKpOOHBIE OMOIUIEHKM KakK aHajor MepBbIX Ha 3emie coobmiectB. CTpOMAaTONUTHI.
IIpokapuoThI ¥ SyKapHOTBHI.

ITpoucxoxaeHue sykapuoT (cuMOHOreHe3). DBOIIOLMOHHOE IPOUCXOKAECHUE BUPYCOB.
[IponcxoxaeHrne MHOTIOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHME OCHOBHBIX T'PYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl 3BONIONMU BbICIIUX pacTeHuil. OcHOBHbIE apoMOpP(O3bl pacTeHUH.
Beixon pactenuil Ha cymy. [losiBieHHe CIIOPOBBIX PACTEHUN M 3aBOCBAaHUE MU CYILU.
Cemennble pacteHus. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OCHOBHBIE 3Tambl HBOJIOIUH >KUBOTHOTO MUpa. OCHOBHBIE apoMOp(}O3bI KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBble
XxopaoBble kMBOTHBIE. JKu3HB B Boje. OBoJOLMS IO3BOHOUYHBIX. IIpomcxoxnenue
am$uouit u pentumii. [[poncxoxieHre MISKONUTAIOMNX U ITUL. [IpuHIMIT KIF04eBOro
apoMmopdo3a. OcBoeHre 6€Cro3BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.
Pa3BuTHe )x13HM Ha 3eMJIE 110 3paM U [IEpUOJaM: apXel, IPOTEPO30H, NaJIe0301, ME3030H,
KaitHo30i. O0I1as XapakTepucTUKa KIMMaTa U reojlorHueckux mporeccos. [losBnenue u
pacuBeT XapaKTEepHbIX OPraHu3MOB. YTieoOpa3oBaHHE: €ro yCJIOBHS U BIMSHUE Ha
ra3oBblil COCTaB aTMOC(EpHI.

MaccoBble BEIMUpPaHUsl — SKOJOTMYECKHE KPU3UCHI Npouutoro. I[IpuunHel u cnencteus

MAaCCOBBIX BBIMI/IpaHPlﬁ. COBpCMeHHBIﬁ 9KOJIOTHYECKHUM Kpus3uc, €ro 0COOEHHOCTH

Pasnenst w 3agaum  anTpomosormu. Meronsl  aHTpononorud. CTaHOBIEHHE
MIpe/ICTaBICHUH O MPOUCXO0XKIEHUH ueroBeka. CoBpeMeHHbIE HayUHbIe TEOPUH.
CxonctBo denoBeka ¢ JKUBOTHBIMHM. CHCTEMAaTH4ECKOE IIOJIOKEHUE UEJIOBEKa.
CBujerenbcTBa CXOJCTBA YENIOBEKA C KMBOTHBIMHU: CPaBHHUTEIbHO-MOP(OIOruyecKue,
sMOpHoIoruyeckue, HU3noIoro-OMOXUMHUIECKUe, rnoBefeHYeckue. OTaNUus YenoBeKa
OT XUBOTHBIX. [IpAMOX0KJI€HNE U KOMIUIEKC CBSI3aHHBIX C HMM IpU3HAaKoB. Pa3Burtne
TOJIOBHOTO MO3Tra M BTOPON CUTHAJIBHON CUCTEMBI.

JBwxkyue cwibl  (pakTopbl)  AHTpPOINOTeHe3a: OHOJOTMYECKHe, COILHUaJIbHBIC.
CooTHolleHrne OMOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOTeHE3E.

OCHOBHBIE CTagUM aHTPOIIOT€HE3a. ABCTPAIIONUTEKH — JBYHOTHE IPEAKH JIFOACH.
UYenoBek ymenbld, MEpPBBIE M3TOTOBIECHUS OPYAMM Tpyda. UenoBeK MpSAMOXOISIIIMA U
NIEPBBIH BBIXO JIt01eH 3a mpeebl AQpuku. YenoBek reiensoeprekuii — o0muit mpeaok

HCaHACPTAJIBCKOT'O UCJIOBCKA 1 YCJIOBCKA PA3yMHOTI'O. Yenosek HeaHI[epTaJ'IBCKI/Iﬁ KaK BUJ
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JIOJEH XOJOJHOIO KiMMara. YenoBeK pa3syMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHUM
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a MpeaenaMu AQpUKH.

DOBOJIIOLIUS COBPEMEHHOI'0 uesloBeKa. EcTecTBeHHBbIM OTOOp B MOMYNALUAX YEIOBEKa.
MyranuoHHbIli npouecc W nonuMopdusM. IlonynsiuMoHHBIE BOJIHBL, JApeid IeHOoB,
MUTpanus u «3QQPEeKT OCHOBATEIN» B MOMYJISAIUAX COBPEMEHHOTO YEIOBEKa.
Yenoseueckue packl. ITonstue o pace. bonbiine pacel: eBporieoniHas (eBpasuiickas),
aBCTpaJIO-HErpouHas (9PKBAaTOpUANIbHAS), MOHIOJIOMJHAs (a3MaTCKO-aMepHKaHCKast).
Bpewmst u myTu paccesnenus yenoBeka 1o miaHere. EquncrBo yenosedyeckux pac. Hayunas
HECOCTOSATENILHOCTh pacu3Ma. [IpHcrocoONeHHOCTh 4YenoBeKa K Pa3HbIM  YCIOBUSAM
OKpy>Katolel cpeasl. Bnusiaue reorpaduieckoii cpeabl 1 apeiida reHoB Ha MOp(HOTIOTHIO

n (1)I/I3I/IOJ'IOI‘I/IIO YCI0BCKa

OKOCHCTEMEI U MMpucynmue MM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3agaun skosnoruu. CBsi3b 3KOJIOTMHU C IPYTUMHU HAyKaMH.
Mertoab! skosoruu. IloneBsie HaOMOAEHHUS. DKCIEPUMEHTHI B SKOJIOTHH: IPUPOAHbBIE U
naboparopHble. MoaenupoBaHHE B SKOJOTMH. MOHHUTOPHHI OKpYXKAIOIIEH CpeJbl:

JIOKAJIbHBIN, PETUOHAIBHBIA U TI00aTbHBIN

7.2

Okonoruveckre (HaKTOppl W 3aKOHOMEPHOCTH WX jedctBus.  Kimaccubukarms
HKOJIOTUYECKUX (PaKTOPOB: aOMOTHUYECKHE, OMOTHYECKHe, aHTpornoreHHele. OOmme
3aKOHOMEPHOCTU JieficTBUs 3Kosorndyeckux ¢akropos. IIpaBuno muuumyma (K.
Hnpenrens, 0. JIubux). TonepanTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHHU3MBI.

Abunornueckue paxtopsl. CBeT Kak 3kojorudeckuii paxrop. JlelicTBrue pa3HbIX yHaCTKOB
COJIHEYHOTO CIIEKTPa HA OPTaHMU3Mbl. DKOJIOTMYECKHE IPYIIbI PACTEHUH U JKUBOTHBIX 110
OTHOILIEHHUIO K cBeTy. CUrHasibpHas poiib cBeTa. DoTonepruoausM.

TemnepaTypa kak skojorudeckuil gakrop. JlelicTBue TemmepaTypbl Ha OpPraHU3MBI.
[loiikunoTepMHbIE U TOMOHOTEPMHBIE OpPraHU3MbL. ODBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHHU3MBI.

Bnaxnocts kak sxonormyeckuit dakrop. [IpucnocobneHuss pacteHuid K MOAIEPKaHUIO
BoaHOrO Oananca. Knaccudukanus pacTeHuid 1Mo OTHOIIEHUIO K Boje. [IpucmocoOiaenHust
KMBOTHBIX K N3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JyIIHAsl, MMOYBEHHAs!, INIyOMHHAas
MO/NOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMUYECKHE OCOOEHHOCTH Cpej
oOuTaHus oprann3mos. [Ipucrnoco6ienrs opraHu3MoOB K )KM3HH B Pa3HbIX Cpeaax.
buonoruueckue putmel. BHemnne u BHyTpeHHUE pUTMBI. CyTOYHBIE ¥ TOAUYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KHU3HH.
XKuznennsle Gpopmbl opranu3mMoB. [lonsTHe o xu3HeHHOU popme. KuzHenHsie Gopmbl

paCTeHI/II\/’IZ JACPEBbi, KYCTApHHUKH, KYCTApHHYKH, MHOTOJICTHUC TpaBbl, OAHOJICTHUC
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7.3

TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, A3POOHOHTHI.
OcobeHHocTu cTpoeHus 1 00pasa KU3HH.

buornueckue Qaxkrtoppl. Buuel OuMOTHYECKMX B3aUMOJCHCTBUIN: KOHKYpEHLHS,
XMIIHUYECTBO, cUMOMO3 M ero ¢opmel. IlapasutusMm, koomepaius, MyTyalu3M,
KOMMEHCAINU3M (KBapTUPAHTCTBO, HaxjaeOHHUeCcTBO). HeTpoduueckue B3auMoaencTBUS
(Tonmmueckue, (opuueckue, padbpudeckue). 3HaYCHHE OMOTUYECKUX B3aUMOJICHCTBUI
IVl CYIIECTBOBAHUS OPraHU3MOB B cpeae oOuTaHus. [IpMHIMI KOHKYpEHTHOIO

HCKIIIOYCHHU A

DKOJIOTHYECKUE XapaKTEPUCTUKHU TOmyisaiuu. [lomynsaius kak OMooruyeckas cucreMa.
Ponbs HeomHOpOIHOCTH Cpeibl, GU3HYECKUX OapbepOB U OCOOSHHOCTEH OMOJIOTUH BUIOB
B (hopMHpOBaHUM MPOCTPAHCTBEHHOW CTPYKTYpHI momyisiiuii. OCHOBHBIE MOKa3aTeln
MOIMYJISIUAN: YUCIIEHHOCTD, INIOTHOCTh, BO3PACTHAS U MOJIOBASI CTPYKTYpPA, POKAAEMOCTD,
MPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIHSI.

DKoJiorueckasi CTpykrypa nonyisiuuu. OLeHKa YUCIEHHOCTH Nonyisuuu. J(uHamuka
MOMYJSAUUA U €€ perysisinua. buoThudeckuil moTeHuHasl nonyssinua. MojaennpoBaHue
JuHaMUKH nonyisiaud. Kpusele pocta yncineHHocTH nonyisuuu. KpuBble BBDKMBaHUS.
Perynsmus uncneHHOCTH MOMYNALUNA: poiib (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIUX OT
IJIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BUaoB (I- u K-ctparerun).

[lonatue 00 sKojormyeckoid HUIE BuAa. Mecroobutanue. MHOroMepHass MOJENb
skonorndyeckorn Humm Jxk.M. XarumHcoHa. Pa3Mepbl 3KOJIOTMYECKOW  HUIIH.
[ToreHmmanpHas 1 peaiu30BaHHAas HUILIH.

Bun xak cucrema nonyisinuid. Apeanbl BUIOB. Buabsl M MX JKU3HEHHbIE CTPATETHH.
3aKOHOMEPHOCTH TIOBEJCHUST W MHUTpaliii >KUBOTHBIX. buoliormueckue WHBA3HH

JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3moB. buoieHos u ero crpykrypa. CBS3u Mexay OpraHu3MaMu B
ouoreHose. Dkocucrema kak oTkpbitas cucrema (A.Jlx. Tencnn). OyHKIMOHATBHBIE
OJIOKHM OPraHU3MOB B 3KOCHCTEME: IIPOIYLIEHThI, KOHCYMEHTBI, peIyLleHThl. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetu. AOUoTHUYecKue 0J0Ku dKocucTeM. [10uBbI U MBI B
sKocHucTeMax. KpyroBopoT BemecTB U MOTOK SHEPTHH B IKOCHUCTEME.

OcHOBHBIE TOKa3aTeaM »3KocUcTeMbl. buomacca W mOpoayKIHs. DKOJIOTHUECKUE
MUPaMUIbI YUCel, OMOMACCHl U SHEPTHUH.

HampaBnenHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIeCCHU. [ [epBHYHBIE ¥ BTOPUYHBIE
CYKIIECCUH W WX TIPHYUHBL. AHTPOTIOT€HHBIE BO3/ICHCTBUS Ha CyKieccuu. KimmakcHoe
coob1ecTBo. bropaznoo6pasue 1 mosHoTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH
COOOIIECTB.

[TpupoaHbIe IKOCUCTEMBI. AHTPOIIOTEHHBIE YKOCHCTEMBI. ATPOIKOCHCTEMA. ATPOIICHO3.

Pazmmuns MCXKIAY aHTPOIMOTCHHBIMU U MMTPHUPOAHBIMHA SKOCUCTEMAMM.
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Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u dayHa.
CunanTpomnu3amusi ropoJckoi ¢ayHsl. bruomormdeckoe M XO3SHCTBEHHOE 3HAYCHHE
arpo’KOCUCTEM U ypOO3KOCUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX
B3aMMOJECHCTBUI OPraHU3MOB B DKOCUCTEMAX.

[IepeHoc »HEpruM M BEIIECTB MEXAY CMEXKHBIMU 3KOCUCTEMAaMHU. Y CTOMYUBOCTH
OpPraHU3MOB, MONYJSALUUNA U SKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M aHTPONOIEHHBIX

BO3ICUCTBUH

7.5

7.6

buocdepa — obmennanerapuas 006010uka 3eMid, T1ie CyHIECTBYET MIIM CYIIECTBOBAJa
*u3Hb. YueHnue B.U. Bepnanckoro o 6uochepe. O6nactu 6uocdepst u e€ coctan. JKupoe
BeIIEeCTBO OMOcdepsl U ero (QyHKIIHH.

3aKOHOMEPHOCTH cyliecTBoBaHus O6uochepnr. OcodbeHHocT 6nochepsl Kak rodaIbHON
sKocucTembl. JluHamuyeckoe paBHOBecue B Oumocepe. KpyroBoporel BemiectB u
OroreoXnuMHUYECKHe UKJIIBI (Yriiepoa, a3ota). PutmMuunocTh siBneHuit B uocdepe.
3onanbHOCTH Ouochepsl. [lonsarue o 6uome. OCHOBHBIE OMOMBI CYILIU: TYHJIpa, XBOMHbBIE
Jieca, CMEUIaHHbIE U IIUPOKOJIMCTBEHHBIE JIeca, CTENH, CABAaHHBI, TyCTBIHU, TPOITUYECKHE
Jieca, BBICOKOTopbsl. Kitumar, pacTUTENbHBIN U )KUBOTHBIH MUP OMOMOB CYIIIH.
CtpykTypa W (QYHKIUS KHBBIX CHUCTEM, OIICHKA HMX PECypCHOrO TOTEHIMada |
OounocdepHbIX QYHKIHIA

DKOJIOTHYECKHe KpU3HChI U UX MpHuuHbBL. BoszneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3sHeHue BO3IyIIHON cpenbl. OXpaHa Bo3ayxa. 3arpsa3HeHue BogHou cpeapl. Oxpana
BOJHBIX pecypcoB. Pazpymienue mouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHune
KJIMMaTa.

AHTpOTNIOTEHHOE BO3/CWUCTBME Ha pPACTUTEIBHBIA W IKUBOTHBIM Mup. OxpaHa
PaCTHTEIHLHOTO W KUBOTHOTO MHpa. OCHOBHBIC TIPUHITUITBEI OXPAaHBI MPUPOIBI. KpacHbie
kauru. Ocobo oxpansiemble npuponnbie Tepputopun (OOIIT). boranuueckue canpl u
300JIOTUYECKUE TTAPKH.

OcHOBHBIE MPUHITUIIBI YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA U MIPUPOAbL. PannonanbsHoe

MIPUPOIONOIIB30BaHUE U COXpAaHEHHE OMOJIOTHYECKOT0 pa3HO00pa3us 3eMiIu
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

10 kiacc. buonorus, 6a3oBbii U yriryoneHHbI ypoBeHb. M.b Aradonosa. B.1 CuBormna3osa

Apoda

11 kmacc. buonorus, 6a3o0Bbiii u yriryoneHHsIi ypoBeHb. M.b Aradonosa. B.1 Cupormna3zosa.
Apoda
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHET

bubimoreka [{OK https://m.edsoo.ru/

POIII https://resh.edu.ru/subject/5/

OUIIN http://www.fipi.ru/
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