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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ydyeOHOMYy mpenmery «buonorus» (nmagee - OMOJIOTHS) HA CpPeIHEM YPOBHE OOIIero oOpa3oBaHUs pa3pabdOTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «ObpazoBanue B Poccuiickoit ®eneparum», @PI'OC COO, Konnenuuu npenogaBanus yaeOHOTO
npenmera «buosorus» u ocHoBHbIX DenepanbHas pabovasi IporpaMMa BOCIIUTAHHS.

VYuebublii npenmer «buonorus» yriyoneHHoro ypoBHs uzydenus (10—11 kmaccel) sSBIs€TCs OJHUM U3 KOMIIOHEHTOB IPEIMETHOH 00JIacTH
«EctecTBenHO-HayuHble npeaMeTh». CornacHo nosoxeHussM @I'OC COO npouibHble TEXHUUECKUE IPEAMETHI, H3ydaeMble Ha YIITyOJEHHOM YpOBHE,
MIPEJICTABIISIOT c000# criocoOb! qudhepeHIranuy 00yICHHsI Ha YPOBHE CPEIHET0 00Iero oopa3oBaHus U 1elid, 00eCIeUHBAOIINE TPEEMCTBEHHOCTh
MEX/Jy OCHOBHBIM OOIIMM, CPEAHHUM OOLIMM, CPEIHUM NPOPECCHOHANBHBIM U BBICIIUM 00pa3oBaHuEM. B TO ke Bpemsl Kaxbli U3 3THX y4yeOHBIX
MPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha TPUOPUTETHOE pEIIeHHE O0pa30BaTENbHBIX, BOCHUTATENBHBIX W DPAa3BHBAIOIIMX 3a]ad, 3a7ad C
npodopueHTaneil 00y4yammxcs U CTUMYJIMPOBAHUSA MHTEpeca K KOHKPETHON 00JacTH HAayuyHBIX 3HAaHUM, CBSI3aHHOIO ¢ OMOJOrHed, MeAMLIMHON,
9KOJIOTMEN, TICUXOJIOTUEN, CIOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma o yue6HOMY mnipeamety «buonorus» naet mpeactaBlieHHe O LEsIX M 3a7adax u3ydeHus npeamera «buosorus» Ha yriryOJIeHHOM
YPOBHE, omnpezenser o0s3arebHoe (MHBAPUAHTHOE) MPEIMETHOE COJIEPIKaHKEe, €ro CTPYKTYPUPOBAaHUE IO pa3/ieiiaM M TeMaM, COTJIaCHO Kilaccaw,
obecrieunBaeT MOCIEAOBATEILHOCTh U3YYCHUS YYeOHOTO0 Marepualia ¢ YIETOM MEKIIPEJAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3CH, JIOTUKHA y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEN oOyuaronuxcs. B mporpamme mo 6MoI0ruu peaan3oBaH IPUHIIKI TPEEeMCTBEHHOCTH U3y4eHUs ¢ OMoIorueil Ha
ypoBHE 0a30BOTO 00I1Ier0 00pa3oBaHus, Oyarogaps 4eMy MPOCMATPUBAETCS HAMPABICHHOCTh Ha JalbHEHINee pa3BUTHE OMOJOTWYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha CTPaHbl €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS, SKOJIOTHUECKOTO MBIIIJICHHS, MPEACTaBIEHHBIX O 3J0POBOM 00pase >KU3HH, Ha
BOCIIUTaHHE OEPEIKHOTO OTHOIICHUS K OKPYKAIOIICH MPUPOIHON cpene. cpena. B mporpamme 1mo OMOIOTHH TaKKe MOKa3aHbl BO3MOXHOCTH U3YYICHHUS
npenmMeta «buonorusy» B peanuzanuu TpedoBanuit @®I'OC COO k cTaHIapTHBIM JIMYHOCTHBIM, METANIPEAMETHBIM U IPEIMETHBIM pe3ylbTaTaM 00 yueHHs
¥ B OCHOBHBIX BHJaX Y4e€OHO-TIO3HABATEILHOW NEATEIHHOCTH OOYYArOIIUXCS TI0 OCBOCHHUIO COJIEPKaHMS OMOIIOTHYECKOTO 00pa3oBaHUS HA YPOBHE
CpeAHero o01ero oopa3oBaHusl.

YueOusiif npeameT «buonorus» Ha ypoBHE CpeiHEero o0IIero o0Opa3oBaHusl 3aBepIiaeT Ononornyeckoe oOpa3oBaHue B IIKOJIE U OPUEHTUPOBAH
Ha pacHIMpeHHe W yriyOJaeHne 3HaHUH 00yJaronIuXcs 0 )KHBOW MPUPOJIe, OCHOBAX MOJEKYJSIPHON M KJIETOYHON OMOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTUH
pa3BUTHUS, TCHETUKH, CEJICKIINH, OMOTEXHOJIOTHH, YBOIIOIIMOHHOTO YUEHHUS U DKOJIOTHH.

N3zyuenne yueGHOro npeamera «buoaorus» Ha yriyOJeHHOM YPOBHE OPHEHTUPOBAHO HA MOJTOTOBKY yYallUXCs K IMOCIEAYIOIEMY MOTyYSHHIO
Ouosiornyeckoro oOpa3oBaHusl B By3aX M OpPraHU3aLUAX CPeAHEro npodeccuoHanibHOro o0pa3oBaHus. B ocHOBe ero cojepaHus JIEKHUT CHCTEMa
OMOJIOrMYECKUX 3HAHUH, MOJTYYEHHBIX NMPU U3YUYEHUHU yYAIIUMHUCS, COOTBETCTBYIOIIUX CHUCTEMATUYECKUX pa3/ieloB OMOJOTUU Ha YPOBHE OCHOBHOTO
obero obpazoBanus, B 10—11 kimaccax 3TH 3HaHUS MONYYAIOT pa3BUTHE. Tak, pacIIUPSAIOTCS M YIIyOJsitoTCs OMOOTHYECKUE 3HAHUS O PACTEHUSIX,



KHUBOTHBIX, I'pH0Oax, OaKTepusX, O 4eJOBEKe, OOIIMEe MPUHIMIIBI KU3HH, & TAK)KE BKIKOYAIOTCS OMOJIOTMYECKUE JaHHbIE IPUKIIAJHOIO U ITOUCKOBOTO
XapakTepa, KOTOpbIE MOYKHO HCIIOJIb30BaTh B KAuyeCTBE OPUEHTHUPOB JUIsI MOCIEIyIomero BbiOopa mpodeccnu. Bo3moxkHa Takke HMHTETrpanus
OMOJIOTMYECKUX 3HAHUHM C yU4ETOM pe3yJIbTaTOB, OJYYEHHBIX YYAIIUMUCS NPU U3YYEHUU (PU3UKHU, XMMUH, reorpaduu 1 MaTEeMaTHKH.

CtpykTypa mporpaMMbl Mo ydeOHOMY mpeaMeTy «buosorus» oTpakaeT CHCTEMHO-YPOBHEBBIH W 3BOJIIOIUOHHBIA IMOJXOMIbI K H3YyYCHHUIO
ouosioruu. COrlacHO MM H3Y4YarOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIC Ui KHBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3allMH, 3BOJIOLUN
OpPraHMYecKOro Mupa Ha 3emiie, COXpaHeHHs OHOJIOTHYECKOro pa3HooOpasus rmiaHeThl. Tak, B 10 Kiacce M3ydarOTCs OCHOBBI MOJICKYJSIPHOW H
KJICTOYHOU 6I/IOHOFI/II/I, 3M6pI/IOHOFI/II/I n 6I/IOJIOFI/II/I PasBUTHA, TCHCTUKU U CCIICKIHHU, OMOTEXHOJIOTUA U CUHTETUYECKOU 6I/IOJ'IOI‘I/II/I, AKTYAJIU3UPYIOTCA
3HAHHS 00YYaONIMXCs M0 OOTaHUKE, 300JI0THH, aHATOMUH, (PU3UOIOTHH YesoBeka. B 11 kimacce u3ydaeTcs SBOJIONUOHHOE YICHUE, OCHOBBI KOJIOTHH
U yueHue o ouocdepe.

Lenbto yuebHoro npenmera «buonorus» sBisgercsa odecrieyeHrue 00y4eHHs CTYJAEHTOB OMOJOTHYECKUM TEOPHSIM U 3aKOHAM, UJIesM, IPUHIUIIAM
U I[IpaBUJIaM, OCHOBAHHBIM Ha COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHE MMpa, 3HAHUSM O CTPOSHHM, MHOTOOOpa3Wu U OCOOCHHOCTSX KIETOK,
OpraHu3Me, pa3BHTHH, OWOIIEHO3€, SKOCHCTEMaX, O BBIJAIOIIMXCS HAYYHBIX 3HAHUAX. IOCTIDKEHHS, COBPEMEHHBIE HCCIEJIOBAaHHS B OHMOJIOTHH,
IIPUKJIAIHBIE aCTIeKThl OMOJIOTHYECKUX 3HAHUM. [l pa3BUTHUS U MOJJEp)KaHUS HHTEpeca yJaluxcs K OMOJIOruu MPUBOAUTCS 00BEM TEOPETUYECKOTO
MaTepuaia B COJAEpKaHUU MPOrpaMM MO OMOJIOTHH, PEYCMOTPEHHBIX 3HAKOMCTBO C COBPEMEHHBIMHM CTAHOBJICHUSMU U Pa3BUTHEM TOM WM UHOU
obsiacTi OMOJIOTMH, BKJIaJOM OT€UECTBEHHBIX U 3apyOeKHbIX YUCHBIX B PELICHHE ONOIOTHYECKUX U KOJOIMUYECKUX IPOOIeM.

Lenb nzyuenus yue6Horo npeamera «bruonorus» Ha yriyOlIEHHOM ypOBHE — OBJIaJIeHUE 00Y4arOLUIMMHCS IPUBOAUT K IOCTPOCHUIO CTPYKTYPHO-
(YHKIMOHATIBHON OpraHM3alyy )KMBBIX CHCTEM Pa3HOT0 paHra W NpUOOPETEeHHIO YMEHUM, UCIOIb30BaTh 3TH 3HAHUS B 3aBUCUMOCTH OT MHTEpeca K
ornpeaenéHHol obsactu MpodeccnoHATbHON AESITENbHOCTH, CBSI3aHHOW C OMOJIOrMeW, WM K BBIOOpY yueOHOro 3aBeleHHS Ul MPOJOJIKEHUs
OMOJIOTMYECKOT0 pa3BUTHs. 00pa3oBaHUE.

Z[OCTI/I)KCHI/IG LCJIN U3YyUCHUA ITPEAMCTA «buonorus» Ha er'IY6J'IeHHOM YPOBHE OCTOPOKHOI'O pCICHUS CIICAYIOIINX 3a1a4:

oOyueHne HEOOXOIUMO cHucTeMaM OHOJOTHYECKMX 3HAHWM: 00 OCHOBHBIX OHOJOTHYECKHX TEOPHUSAX, KOHIICMIHAX, TUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M MPABHJIaX, COOTBETCTBYIOIINX COBPEMEHHOHN €CTECTBEHHO-HAYYHOW KapTHHE MHUPA; O CTPOCHHH, MHOTO00pa3uu U 0COOCHHOCTSIX
OMOJIOTMYECKHUX CUCTEeM (KJIeTKa, OpraHu3M, MOIYIIAILNS, BUJ, OMOTeo1eH03, Orocdepa); 0 BELAAIOIINUXCS OTKPHITUSX U COBPEMEHHBIX UCCIIEIOBAHUSX B
Omoornu;

MIPOBEJIEHUE 00YYAIOIIMXCs C METO/IaMU MO3HAHUS JKUBOM MPUPOJIBL: UCCIEI0BATEILCKUMU METO/IaMU OMOJIOTMYECKUX HAyK (MOJEKYJISIpHOU U
KJIETOYHOM OMOJIOTHH, SMOPHOJIOTHU U OMOJIOTUM PA3BUTHSI, TEHETUKU U CENIEKIIMHU, OMOTEXHOJOTUN U CUHTETUYECKOW OMOJIOrHH, MalleOHTOJIOTUH,
HKOJIOTHH); METO/bl CaMOCTOSATENBHOTO MpPOBEACHUS OMOJOTMYECKUX HCCIeoBaHUNH B jabopaTopuM U B mIpupoje (HaOmoJeHHe, H3MepeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);



OBJIaJICHUE O00Y4YaIOUIMMHCA TPEOYeT HABBIKOB: CAMOCTOSTEIBHO HAXOIUTh, aHATU3UPOBATh M HCIOJIH30BATH OMOJIIOTHYECKYIO MH(DOPMAIHUIO;
M0JIb30BaThCsl OMOJIOTHYECKONW TEPMHUHOJIOTUEH U CUMBOJIMKOW; COXPAHUTh CBSA3b MEK/Y pa3BUTHEM OMOJIOTUYECKUX U COLMATBHO-IKOHOMHYECKUX U
HKOJIOTMYECKUX MPOOIIeM YeIOBEYECTBA; OIIEHUBATH TIOCIIC/ICTBHSI CBOCH JIEATEIBHOCTH B OTHOIICHUH OKPYKAIOIIEH MTPUPOIHON Cpeibl, COOCTBEHHOTO
3JI0POBBSI U 3[I0POBbS OKPY’KAIOIINX JIFOJICH; 0OOCHOBBIBATH U COOJIOATh MEPhI MPO(MITAKTUKH HHPEKITMOHHBIX 3a00JIeBaHMA, IPaBUIIa TOBEICHHS Ha
npupose u obecrieueHus: 0E30MacHOCTH COOCTBEHHOW >KHU3HENESATEIBHOCTH B NMPUPOIHBIX HMPUPOTHBIX M TEXHOTCHHBIX CpPENax; OXapaKTepH30BaTh
COBpPEMEHHBIC HAY4HbIE JOCTI)KEHUS B 00J1aCTH OMOJIOTHH;

Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX crocoOHOCTEeH ydamuxcs B IMPOHeCcCce 3HAKOMCTBA € BbIAAOIUMHUCA OTKPBITUAMA U COBPCMCHHBIMUA
HCCICOOBAHUAMU B 6I/IOJ'IOFI/II/I, pemiaromuMn UxX HpO6J'IeMBI, MeTO,HOHOFHCﬁ OMOJIOrHYECKUX HCCJ'ICI[OB&HPIﬁ, IIPOBCACHUEM DSKCIICPUMCHTAJIBHBIX
I/ICCJICZIOBaHI/II\/JI, peIICHUCM OMOJIOrHYECKUX 3aJa4, HCCICJOBaHUECM OMOJIOrNYECKUX O0OBEKTOB U IMponeCcCoOB;

BOCIIMTAHUC Yy 06y11a}0my1xcs1 OEHHOCTHOI'O OTHOHIICHHA K JKHBOM npupoac B LECJIOM U K €€ 00BEeKTaM U SIBJICHUSAM, SABJIAIOTCI OCHOBaMM
reHETUYCCKOM I'PaMOTHOCTH, O6H.I€I>i KYJbTYPbI IOBECACHUA B IPUPOJAC; HOATOTOBKA CCTCCTBCHHO-HAYYHBIX 3HaHPII>i;

oOyueHue HaBbIKaM B 00JIACTH PaJIMOAKTUBHOTO MPUPOIONOIB30BaHUS (COOMIOICHNE MTPABUII IOBEJICHUS B IPUPOJIE, OXPAHE BUIOB, IKOCHUCTEM,
o6uocgepsl), COXpaHEHUIO COOCTBEHHOTO 37I0POBbs U 3[I0POBBSI OKPYKAIOIIUX JIOACH (COONMI0IeHne Mep 3allUTHRIX Mep, oOecrieueHue 0e30MacHOCTH
KU3ZHEICSITEIIbHOCTH B €CTECTBEHHBIX YCIOBUSX MPUPOJIHOTO M TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIOIb30BaHMs OMOJIOTMYECKUX 3HAHUN U YMEHUA
B [TIOBCE/IHEBHOM JKU3HH,

Coznanue ycloBU#M s OCO3HAHHOTO BBIOOpa OOYYAIOIIMXCS MO3BOJSET WHIAMBUAYAIBHONH 00pa30BaTeIbHOW TPAaeKTOPHH, CIOCOOCTBYIOLICH
MocJeyroIeMy npodecCHOHATEHOMY CaMOOIPEICTIEHNIO0, B COOTBETCTBUH C UHIMBUIYATbHBIMH HHTEPECAMU U MMOTPEOHOCTSAMH PErHOHA.

OO6m1ee yncI0 YacoB, OTBEJACHHBIX JJISI U3yUEHUs OMOJIOTHHU Ha YIITyOJI€HHOM YPOBHE CpeiHero oo1iero oopazoBanusi, coctasisietT 204 gaca: B 10
knacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 (3 B Heneno).

OT60p OpTraHHu3allMOHHBIX (I)OpM, MCETOHOB U CpPCACTB O6y‘leHI/I5{ Oouoyoruu OCYHICCTBIIKICTCA C YUCTOM CHCI_II/I(i)I/IKI/I €ro COACpIKaHUuA U
HaITpaBJICHHOCTU Ha MPOAOJIKCHUC OMOJIOTHYECKOr0 O6pa3OBaHI/IH B OpraHu3anusx CpeaHero HpO(l)eCCI/IOHaJ'ILHOFO M BBICIICTO O6pa3OBaHI/I$[.

O0s3aTenbHBIM YCIOBHEM NPU 00yUIEHUN OMOJIOTHH Ha YIITyOJIEHHOM YPOBHE SIBJISIETCSI IPOBEICHHE Ta00PAaTOPHBIX M MPAKTHUECKUX paboT. Takxke
ydacTue 0OyYaromMXcsl B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-HCCIeA0BATEIbCKUX PadOT, TEMAaTHUKa ONpEAENseTcs] YUUTeJIeM Ha OCHOBE pealbHbBIX
MaTEpUaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX YCIIOBUH.

COZIEP)XAHVE OBYUYEHMUA

10 KJJACC CopeprkaHue nporpamMmmbl, BBIJIETIEHHOE KYPCUBOM , HE BXOJUT B IPOBEPKY rocyAapcTBeHHOM ntorosoit arrecrauuu (I'MA).



Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas OKO0JIOrusl — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3Butus Onosoruu. buonjornueckue Hayku ¥ U3ydaeMble UMH IIPOOJIEMBI.
@dyHnaMeHTaIbHbBIC, TPUKIIAAHBIC U TIOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B 00JIACTH OMOJIOTHH.

3HayeHrne OMOJIOTUM B COBPEMEHHOM €CTECTBEHHO-HAay4yHOW KapTuHe mupa. IIpodeccun, cs3annble ¢ Ouosjorueid. 3HaueHue OUOJIOTUU B
IIPAKTUYECKON ACSITEIbHOCTU YEJI0BEKA: MEIUIIMHA, CEIbCKOE X031 CTBO, IPOMBILUICHHOCTb, OXpaHa IPUPOIBIL.

JeMoHCcTpauMu

[Moptpetsl: Apucrorens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. dapsun, V. I'apseii, I'. Mennens, B. U. Bepuaackuii, U. I1. I1asnos, U. U.
Meunukos, H. U. BaBmiios, H. B. Tumodees-Pecorckuii, /[x. Yorcon, ®@. Kpuk, /1. K. benses.

Tabauibl U cxeMmbl: «CBSI3b OHOIOTHH C APYruMHu HayKaMu», «Cucrema OMOJIOrHYECKHUX HAayK».

Tema 2. /KuBble cucTeMbl M X U3yYeHHeE.

JKuBbie cucTembl Kak mpeaMeT uzydeHust onosoruu. CBOWCTBA KMBBIX CUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, IEJIOCTHOCTh U IIEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPraHM3allMsi, CaMOBOCIIPOM3BEICHHUE, PA3APaXKUMOCTh, U3MEHUYMBOCTb, POCT U
pa3BUTHE.

YpOBHM OpraHu3alvu KUBBIX CUCTEM: MOJEKYJISPHBIN, KJIETOUHbIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6buoreonenoruyeckuii), 6uochepusiid. [Ipomeccsl, mpoucxoasirie B BeTepuHapHOM pekuMe. OCHOBHBIE MpH3HAKU kHUBOro. JKu3Hb Kak (opma
nojaep:kanua Mmatepuu. Hayku, n3ydaroiniye >KMBbl€ CUCTEMbI Ha PAa3HBIX YPOBHSIX OpraHU3alUu.

MOBBILICHHE KBaTU(pUKaLUU cucteM. Metoabl Ononorndyeckoid Hayku. Habmronenue, nsmepenue, S3KCepUMEHT, CUCTEMATH3allMsl, METaaHaJIN3.
[TonsiTHe 0 3aBUCUMON U He3aBUCUMOU nepeMeHHou. [imannpoBanne skcnepuMenTa. [locranoBka u nposepka runores. HyneBas runoresa. Ilonsarue
BBIOOPKH M €€ JOCTOBEpHOCTh. Pa3bpoc B OGuosornuyeckux JaHHbIX. OIEHKA JOCTOBEPHOCTH PE3ysbTaTOB. [IpMUMHBI BO3HUKHOBEHHS PE3YJIbTAaTOB
sKkcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TeCTa.

JleMoOHCTpaLuu
Tabauiel u cxembl: «OCHOBHbBIE TPU3HAKHU KU3HNY», «bronornueckue cucteMb», «CBOMCTBA )KUBON MaTepuny», «YpOBHU OpraHU3alluu KUBOU

npupoab, «CTpOeHHE KIETKU KUBOTHOIY, «TKaHU )KUBOTHBIX», «CHCTEMBl OPTaHU3Ma YelIOBEYECKOro opraHu3May, «buoreonenos3y, «buocdepar,
«MeToabl U3y4eHUs JKUBOU TPUPOIBDY.




OO6opynoBanue: 1adbopaTopHOEe 00OPYAOBAHKE JIJIsl TPOBEACHUS UCCIIEIOBAHUM, U3MEPEHHM, SKCIIEPUMEHTOB.
IMpakTHyeckas padora «/crnonbp3oBaHNE Pa3TUUYHBIX METOIOB IIPU M3YYEHUU KHUBBIX CHCTEM).
Tema 3. buosiorusi KjieTku.

Kierka — cTpykTypHO-(hyHKIIMOHAIbHAS eIrHUIIA )KUBOTO. cTopus oTkpeiTHs KiaeTku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T.
[lIBanH, M. lllneiineH, P. Bupxor). OCHOBHBIE MTOJIOKEHUS COBPEMEHHOM KJIETOUYHON TCOPHUH.

MeTo/ 161 MONIEKYIISIPHOM U KJIETOYHON OMOJIOTHH: MUKPOCKOIIUS, XpoMaTorpadus, 31eKTpodopes, METOI MEUYEHBIX aTOMOB, AU dhepeHIIaTbHOe
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIICTOK. U3VUEHUE (DUKCUPOBAHHLIX KIemoK . DIEKTPOHHAS MHUKpPOCKoOnus. Kongoxanrohas Mukpockonusi.
Bumanvnoe (npusicuznennoe) uzyuerue Kiemox.

JdeMoHcTpannn

[oprpertsl: P. I'yk, A. Jlesenryk, T. llIBann, M. lllneligen, P. Bupxos, K. M. bap.

Tabnuubt 1 cxembl: «CBETOBOW MUKPOCKOID», «DIIEKTPOHHBIA MUKPOCKOI, «VICTOpHS pa3BUTHS METOAOB MUKPOCKOTIHIY.

OO6opyoBaHue: CBETOBOI MUKPOCKOI, MUKPOIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

IMpakTuueckas padora «/3yuenne Meronamum  KiIeToyHoW  Oumonorumu  (Xpomarorpadusi, 3aektpodopes, nuddepeHnuanibHOE
uentpudyruposanue, [1LP)».

Tema 4. XuMuueckan opranu3anvs KJI€TKH.

XHWMHUYECKUN COCTaB KIETKU. Makpo-, MHUKpPO- M YJIbTPaMUKpPOJJIEMEHTHl. Boma u ee posib pacTBOpUTENs, peareHTra, y4acTHE B
CTPYKTYPUPOBAHUH, TEIIOPETYIISALMH KIIeTOK. MUHepaabHble BEeIeCTBA KIETKH, UX OMonorndyeckas poib. Pojib KaTHOHOB M aHHOHOB B KaMepe.

Opranudeckue BelecTBa KIeTKU. buonorndeckue moaumepbl. benku. AMUHOKUCIOTHBIA cocTaB OenkoB. CTPYKTYphI OENKOBOW MOJEKYIIBI.
[lepBuuHas cTpykTypa Oenka, menTuaHas CBsi3b. BropuuHas, TpeTHdHas1, YeTBepTUIHAs CTpYKTypa. Jlenarypanus. ColictBa 6enkoB. Knaccuduxarms
6enkoB. buonornueckue hyakunn 6enkoB. /Ipuonst .

VYrneBonbl. MoHOCaxapuabl, AUCaXapuabl, OJIUTrocaxapuibl U mojaucaxapuabl. OOmmil TiaH coopyXeHUs U (HU3NKO-XUMUUYECKHE CBOMCTBA
yCTaHOBJIEHBI. buonorndyeckue QyHKIMH MIPUMEHSIFOTCSI.



Jlumuasl.  T'uppodunbHo-runpodoOHble  cBolicTBa. Kinaccupukanumss nunumoB. Tpurmunepuabl, (ochonmumuabl, BOCKH, CTEPOUIBI.
buonornueckue GpyHkuuu mununos. O0mme cBoiicTBa OMOIOTHYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO, TOTYIPOHHIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK u PHK. Ctpoenne nykinenHoBeix kuciot. Hykneotuasl. [Ipuniun komrmiementapuoctu. [IpaBuno Yapradda.
Crpykrypa IHK — nBoitnas criupans. Mecronaxoxaenue u ounonornueckue ¢pynknuu JJHK. Buasl PHK. ®ynkiuun PHK B kneTke.

Crtpoenune moinekyn AT®. Makpospruyeckue cBsizu B MoJiekyie AT®. buonornueckue Gpynkiuun AT®. BoccTaHOBIICHHBIC IEPEHOCUYUKH, WX
byHKIIMY B Kamepe. Jpyeue nykneozuompugocgamor (HT®@) . CexsernnpoBanue JJHK. Memoowvr cenomuru, mpanckpunmomuxu, npomeomuxu .

CtpykrypHast  Owojorusi: OMOXMMHYECKME ©  OWOo(HM3WYEeCKHEe  WCCIICJIOBAaHHMS  COCTaBa W IMPOCTPAHCTBEHHOW  CTPYKTYPBI
ouomonexyn. Modenuposanue cmpykmypol u yHKYull 6UOMONEKYN U UX KOMNIeKco8. Komnviomephblil Ou3atiH U OpeaHu4ecKuti CuHme3 OUOMONEKy1 U
UX HenPUPOOHBIX UHSPEOUECHMOB.

HMemoncrpamuulloprpersl: JI. Ilomunr, JIx. VYorcon, @. Kpux, M. VYwunkunc, P. Opanxnmun, &. Csurep, C. Ilpy3unep.
[Inarpammebl: «Pacnipenenenne OCHOBHBIX 3JIEMEHTOB B HEXKMUBOW MpHUPOJIey», «PacrpeneneHrne OCHOBHBIX 3JIEMEHTOB B dKHUBOW MPUPOIE».

Tabmuubt u cxembl: «Ileproanyeckast TabIMIIa OCHOBHBIX JIEMEHTOBY», «CTpOeHHE MOJIEKYI BOJbI», «BemecTBa B coctaBe Ten», «CTpoeHue
MoJieKyn Oenka», «CTpyKTypbl OelKOBOH MOJeKynbl», «CTpoeHHe MONeKynb», «CTpoeHHe MOJIEKYN JIMNUAOBY», «HyKIeHHOBBIE». KHUCIOTBI»,
«Ctpoenue monekyn AT®». OOGopynoBaHHE: XUMHUECKAs MTOCYa U 000pyAOBaHHE.

JlaGopaTopnasi pa6ora «O0HapykeHne OEJITKOB C OMOIIBIO KAU€CTBEHHBIX METOJIOBY.

JlaGopaTopnas padora «VccinenoBaHue HyKJICMHOBBIX KUCIIOT, BBIJEIAEMBIX KIETKAMH Pa3IUMYHbIX OPIaHU3MOBY.
Tema S. Ctpoenue U QyHKIMH KICTKH.

Tumb! KJIETOK: yKapruOTHYECKas U MpokapruoThuueckasi. CTpyKTypHO-(pyHKIIMOHATbHOE 00pa30BaHue KIETKH.

CrtpoeHue npokapuoTuueckoi kineTku. KimetouHas creHka ommbouna u apxeil. OCOOEHHOCTH coJiep:KaHusl reTepoTpodHOM U aBTOTpOHOM
MPOKAPUOTHYECKON KIETKH. MecTo U poJib MPOKapuoT B OHMOIIEHO3aX.

Crpoenrie u (YHKIMOHUPOBAHUE DJYKapUOTHYECKOM KieTkd. Ilmazmatnueckas memOpana (rutazmanemma). CTpykTypa miia3zMaTHYeCKOU
MeMOpaHbl. TpaHCIOpPT BelIeCTB yepe3 IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (quddys3us, obneryénnas Au@Qysus), akTUBHbBIN (MIEPBUYHBIN U
BTOPUYHBIM aKTUBHBIM TpaHcnopt). [lomynponunaemocts MemOpanbl. PaboTa HaTpHii-KaaueBOro Hacoca. DHAOLUTO3: NMHUHOLMTO3, (aroiuros.
Ok3omuro3. Knerouynas crenka. CTpykrypa v QyHKUINN KJIETOYHON CTEHKU pacTeHHH, rpuOoB.



Huromnmnazma. Lluto3zoink. Lutockener. JBuxenue nurorazmbl. Opranounbl kieTku. OiHOMeMOpaHHbIE OpraHOUIbL: YHAOIIIA3MAaTHIECKas CETh
(OIIC), anmapaT kaeTKH ['0JIbKHU, TU30COMBI, UX CTPOCHUE U (PYHKIUH. B3auMOCBsA3b 0JHOMEMOPAaHHBIX OPraHOUI0B KJIeTKH. CTpOeHUE TPaHyIIPHOTO
petukynyma. Mexanusm nanpasnenus oOenxosé 6 IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuii (arpaHyssipHBIN)
SHIOIIIa3MaTHYECKui peTukynyMm. CekperopHast pyHKuus ycrpoiicta 'onbmku. Moouguxayus benxos ¢ annapame I onvoxcu. Copmupoexa 6eixkos 6
annapame [ onv0xcu. IlepeBo3ka BemecTB B kamepe. Bakyonu pacturenbHbix kiaeTok. Kinetounsrit cok. Typrop.

[ToyaBTOHOMHBIC OpPraHOWABI KJIETKU: MHUTOXOHIPHH, IUIACTHIBL. [Ipoucxoscoenue mumoxonoputi u niacmuo. Cumbuocenes (K.C.
Mepeockosckuit, JI. Mapeynuc) . Ctpoenue u pyHKIUM MUTOXOHAPUH U riacTu . [lepBudHbIe, BTOPUYHBIC U CIIOKHBIE TUTACTUIBI JOTOCHHTE3UPYIOIIHX
AYKapHOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JICHKOILIACTHI BHICIINX PACTCHH.

HememOpanusie opranougast Crpoenne U (YHKIUHM HeMeMOpaHHBIX OpraHouJIoB KJIeTkH. Pubocomsl. /lpomescymounvie Humu .
MuxkpoduiaMeHTbl. Akmunosvie Mukpoguiamenmol . MBIIICUHBIE KICTKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEYHbIX KlemoK. MUKPOTPYOOUKH.
Knerounsnii nentp. CTpoeHue W JBHMIKEHHE JKTYTUKOB M pPe3HHUYEK. MUKpOTpyOOUYKHM nMTOIUIa3Mbl. LleHTpuons. benku, accoyuuposanHvle ¢
MuKpoghunamenmamu u muxpompyoouxkamu. Momophule 6enxu.

SAnpo. OOosiouka siipa, XpOMaTUH, KapuoIUulasMa, SIPBILIKK, UX CTpoeHue U (QyHKUuM. SnepHbiii OenkoBblii MaTpukc. [IpocTpancTBeHHOE
pacIoyIOKEHUE XPOMOCOM B MHTEpP(a3sHOM sAape. Dyxpomamun u 2emepoxpomamur . beIku XpoMaTUHa — FMCTOHBL. JJuHamuka s0epHot mepanuu 6
mumo3se. HoepHulii mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 9YKApHOT (PacTUTENIbHOM, )KUBOTHOM, TpUOHOI).
Nemoncrpamuulloprpers: K.C. Mepexkosckuii, JI. Maprynuc. Tabauisl u cxembl: «CTpoeHHE 3YKapUOTHUYECKOW KieTKn», «CTpoeHue

KUBOTHON KJIEeTKH», «CTpOCHHME pPACTHTEIbHONW KIeTKn», «CTpoeHHe MHUTOXOHIpHi», «SAapo», «CTpoeHHe MPOKAPUOTUUECKOW KIIETKI».
O6opyaoBaHKe: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl pACTUTENBHBIX KIETOK, MUKPOIIPENapaThl 0aKTepualbHBIX KIETOK.

JlaboparopHasi padora «/3ydeHue 3apsa KIETOK pa3IMYHbIX OPraHU3MOBY.

IMpakTuyeckas padora «3yueHue cBoCTBA KIETOYHON MEMOPAHBI».

JladopaTopnas padora «VccnenoBanue mia3zMonn3a 1 AemIasMoIIn3a B PACTUTEIIBHBIX KIETKAX».
IIpakTuyeckas padora «/3ydeHne nBHKEHUS HUTOIUIA3M B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BellecTB M MpeBpallieHNe JHEPTUH B KaMmepe.



ACCUMMIISIIIAS U TUCCUMUJISIIAA — JIBE CTOPOHBI MeTabomu3Ma. Turibl 0OMeHa BEIecTB: aBTOTPO(HBIHN U reTepoTpodHBINA. YdyacTue B 0OMEHHBIX
nporeccax. JHepreTuyeckoe odecrneyenne kieTku: nosinenue ATO B oOMeHHBIX npoueccax. DepMeHTaTUBHBIN XapakTep KICTOYHOTO MeTabon3Ma.
depMeHTBL, UX CTPOEHHE, CBOMCTBA M MexaHu3M JelcTBus. KodepmeHnTsl. OTinunst pepMEHTOB OT HEOPTraHUYECKUX KaTaau3aTopoB. beiaku-akTuaTopsl
1 OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHUBHOTO BO3JICHCTBUS OT PA3IUYHBIX (PAKTOPOB.

[TepBuuHBIi cMHTE3 BellecTB B kKamepe. PoToCHHTE3. AHOKCUCeHHbIL U KUCTIOPOOHbBI (homocunmes yousaiom . Ceemocobupaioujue nuemeHmul
u nuemeHmul 6a3068020 yeumpa . Ponb xyoporuactoB B npoiecce porocunresa. CretoBast u TeMHas ¢aszbl. Pomoovixanue , C 3., C 4. u CAM- 6uovl

gomocunmesa . [IponyktuBHOCTH poTOocuHTE3a. McciienoBanre pa3andHbIX (hakTOpoB HA CKOpocTH (poTocuHTe3a. 3HaueHue poTocuHTEe3A.

XemocunTe3. PasHooOpasue OpraHM3MOB-TeMOCHHTETHKOB: HUTPUMUIMPYIOIIUE OAaKTEepUH, KeIe300aKTepuH, cepoOaKTepuu, BOJOPOIHBIC
OakTepuy. 3HaUEHUE XEMOCHHTE3A.

AmnaspoOHbIe opranu3Msel. Bupl 6poxxenust. [TpoaykTsel BposkeHus 1 UX HCIIOIB30BaHUE YETIOBEKOM. AHaIPOOHBIC UCCIICIOBAHUS KaK O0BEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OOIE3HEH.

AspoOHBIE OpraHu3Mbl. JTambl SHEpreTudeckoro ooMena. [logroroBurensHslii 3Tan. [ MUKoIN3 — 6ECKUCIOPOHOE COMIEPIKAHUE TIIOKO3BI.

buonorudeckoe OKHCICHHUE, WM KJICTOYHOE JIbIXaHHe. Poib MUTOXOHIpHIA B ITpOIieccax OMOIOTUYECKOT0 OKUCIeHUs . [[uKiinyeckue cocTosTHUS.
Oxucnurensaoe  pochopunupoBanue. Jnepeuss  memopannoeo  epaduenma  npomonog. Cunmes  AT®:  paboma  npomonnoi  ATD-
cunmaswl. [IpernmytiecTBa a3poOHOTo MyTH 0OMEHAa BEUIECTB Mepea aHadpoOHBIM. D(H(HEKTUBHOCTH HPHEPTETUUECKOTO OOMEHA.

HMemouncrpanuulloprpersr: /Ix. [Ipuctiau, K. A. Tumupsases, C. H. Bunorpaackuii, B. A. Ourensrapar, 1. Mutuem, I'. A. 3aBap3uH.

Tabmuuipl u cxembl: «POTOCHHTE3Y, « IHEPTeTUUECKU 00Meny, «brocunTtes 6enkay, «CTpoeHue pepmMeHTay, «XeMOCHHTE?Y.

O6opyioBaHKe: CBETOBOM MUKPOCKOI, 000PYZAOBaHUE I IPUTOTOBIICHUS IOCTOSTHHBIX U BPEMEHHBIX MUKPOIPETIapaToOB.

JlaGopaTopnasi pa6ora «l3ydyeHne kataluTHUECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMeEpPEe aMHJIa3bl WK KaTajaa3bl)».
JlaGopaTopHuas padora «/I3yueHue pepMEHTAaTUBHOTO paclipeieieHus nepokcrua BenukoOpuTaHiuy B paCTUTEIBHBIX U )KUBOTHBIX KIIETKaX).
Jlaboparopnas padora «CpaBHeHue Npo1ieccoB (POTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopHnas padora «CpaBHEHHUE NPOLIECCOB OPOKEHUSI U OOIIECTBAY.



Tema 7. JlonosiHuTe1bHAsA HHGOPMaLKs U 10CTABKa ee B KaMepy.

Peakiun marpuuyHoro cuHresa. IIpuHIUI KOMIUIEMEHTApHOCTH B PEAKLUSAX MAaTPUYHOIO CHHTe3a. Peanmuzanus BHyTpeHHEH HMH(OpMaIMH.
I'eneTnueckuii Koz, ero ceorcrea. Tpanckpunuus — MarpuyHblii cuaTe3 PHK. [IpuHIUIIBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTD, AHTUIIAPAJUIEIBHOCTD,
acuMMeTpuIHOCTb. Cobtodenue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK .

Tpancsmnus u ee atanbl. Ydactrue Buecenne PHK B OnocunTes 6enka. YcioBus 6nocunresa 6enka. Kogupoanne aMuHOKUCTIOT. Posib pubocoma
B OMocuHTe3€e OenKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog . OpraHuzanus reHoMa y MPOKapuOTOB M 3YKapHOTOB. Perynsnus akTHBHOCTH T'€HOB Yy
npokapuot. ['unoresza onepona (®. XKaxob, XK. Mano). Monexyrapuvlie mexanusmuvl dxcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pezynayuu
pabomuwl 2enos . Perynsaius 0OMEHHBIX IpolieccoB B kamepe. Kietounsrii romeocras.

Bupycel — Hekierounble (QOpMBbI KH3HU M 0OnuratHele mnapa3uThl. CTpOeHHE TMPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBUPYCOB,
0akrepuodaros. JKusnennwiii yuxi JJHK-codeporcawux supycos, PHK-codepocawux supycos, baxkmepuogpacos. Obpamuas mpanckpunyus, pedepmasd,
unmezpasa .

BupycHbie 3aboneBanust yenoBeka, xKUBOTHbIX, pactenuit. CIIN, COVID-19, counanbHble 1 MEIUITUHCKHAE TPOOIIEMBI.

buoungopmamuxa: unmecpayus u ananuz Oonvuux maccugos («bigdatay») cmpykmypuvix Ouonocuueckux oanmwix . Hanomexuwonocuu 6
ouonocuu u meouyune. Ilpoepammupyemvle hynxkyuu 6enxos. Cnocodvl 00cmasku i1ekapcms.

Nemoncrpamuu [Hoptpetsl: H. K. Konbios, 1. Y. MBanosckuii. Tabauubl u cxemsl: «bruocuntes Oenka», «I'eHeTndeckuii koa», «Bupycoi»,
«baxTepuodaru».

IMpakTuyeckas padora «Co3gaHre MOJEIU BUPYCay.
Tema 8. ZKuzHeHHBIN HUKJ KJICTKH

Knerounslii 1iuki1, ero nepuo/isl ¥ peryisius. Marepdasza u muro3. OcoGeHHOCTH MPOIECCOB, TpoTeKaomux B uHTepdase. [loaroroska kineTku
K nenenuto. [Ipecunrernyeckuii (MOCTMUTOTHYECKUI), CHHTETUYECKHI U MOCTCUHTETHYECKUM (TPEeMUTOTHYECKUI) IEpHOIbl HHTEP(a3bI.

Marpuunbiii  cunte3 JIHK — pemmukanms. [lpunnunsr  permmkanuun  JIHK:  koMmiiemMeHTapHOCTh, TMOJTYKOHCEPBATHBHBIA  CHUHTE3,
a"TUnapamiensocts. Mexannsm perumkanuu JJHK. Xpomocomsl. Ctpoenune xpomocom. Termomepsl u TenoMepasza. XpoOMOCOMHBIA HA0Op KJIETOK —
KapuoTHUIl. J[MIJIOUIHBIN U TalIOUIHBIA HaOOpsl XpoMocoM. ['oMonoruunbie XxpoMocoMsl. [Tos1oBbIe XpOMOCOMBI.



I[GJIGHI/IQ KJIICTKH — MHUTO3. CTaZ[I/II/I MHUTO3a U BOBHHUKHOBCHHC B HUX ITPOLICCCOB. Tuner MuTo3a. KapI/IOKI/IHe3 1 IUTOKHHES. buonoruueckoe
3HAYCHHUEC MHUTO3A.

Perynsauus MUTOTHYECKOTO ITUKIA KIeTkH. [IporpaMMupyemast kiieTouHast ruOeltb — aromnros.

Knerounoe siipo, XpoMOCOMBI, (PyHKIIMOHATIbHASI TEHOMUKA. Mexanuzmul npoaugepayuu, oughgepeHyuposku, cmapenus u noC1eOHUX Kiemox.
«{ugposas knemrxa» — buounghopmayuorrvie Mooenu SIMOPUOHATLHOU KIEMKU.

Hemoncrpamuu Tabuuubl W cxeMbl: «OKU3HEHHBIM LUK KIETKW», «Murosz», «Ctpoenue xpomocom», «Permkamus JHK».
O6opyaoBaHKE: CBETOBOM MUKPOCKOM, MUKpoOMpenaparsl: «MuTo3 B KJIeTKaxX KOpelka JyKa.

JladopaTropnasi padora «/3yuyeHrne XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

Jla6opaTopnasi pa6ora «HabmoneHue MuTo3a B KJIeTKaX KOHUYMKA KOPEIKa JTIyKa (Ha TOTOBBIX MUKpOTMpEeraparax)».
Tema 9. Ctpoenne u QyHKUHMOHUPOBAHUE OPTraHU3MA.

buonoruueckoe paznooOpasue oprann3zMoB. OHOKIETOYHBIEC, KOJIOHUATBHBIC, MHOTOKJIETOYHBIC OPTaHU3MBI.

OcobenHocTn CYIICCTBOBAHUSA U KUSHCACATCIIBHOCTU OJJHOKJICTOUYHBIX OPTraHU3MOB. EaKTepI/II/I, apxcu, OJHOKJICTOYHEBIC TpH6LI, OJJHOKJICTOYHBIC
KUIKOCTH, JPYTrUC MPOTUCTHI. Kononuansubie OpraHu3MBbl.

B3anmocBsa3b 4acTeli MHOTOKJIETOYHOT O opraHusma. TKaHI/I, OpraHbl U CUCTEMbI OPIraHOB. OpraHI/I3M KakK €IMHOE 4eJI0BeUYeCcTBO. I oMeocTas.

Txanu pacteHuil. TUNIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTesibHAas, TOKPOBHAS, POBO/ISINIASL, OCHOBHAs, MexaHu4YecKas. OCOOEHHOCTH CTPOCHHUS,
(GYHKIIUHM B pacroioKeHHe TKaHel B opraHax pacTeHUH.

TkaHM )KMBOTHBIX M 4Ye€JlOBeKa. THIBI TKaHEH XKMBOTHBIX: SMUTENUANIbHAS, COCAMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTPOEHMUS,
(GYHKIIUHM U pacrojioKeHNe TKaHel B opraHax *KMBOTHBIX U YeJIOBEKa.

Oprassl. BeretaTuBHbIE U TeHEPATUBHBIE OpraHbl pacTeHN. OpraHsl U OpraHbl )KUBOTHBIX U YeloBeKa. DYHKIIMU OPTraHOB M CHCTEM OPTaHOB.

Omnopa tena opranu3moB. Kapkac pactenuil. CkeneTsl OJHOKIETOYHBIX U MHOTOKJIETOUHBIX JKUBOTHBIX. Hapy:KHbIA U BHYTPEHHUN CKEJIETHI.
CtpoeHue u ornpesiesieHne COeAMHEHUN KOCTEH.



I[BI/DKGHI/Ie OpTraHru3MoOB. I[BI/DKCHI/IG OIHOKJICTOYHBIX OpPTraHU3MOB: aMé6OI/I[[H06, JKT'YTUKOBOC, PCCHHUYHOC. I[BI/I)KGHI/Ie MHOTOKJICTOYHBIX
paCTCHHﬁZ TPOIMU3MBbI U HACTHHU. I[BI/I)KCHI/IC MHOT'OKJICTOYHBIX )XMBOTHBIX M YCJIOBCKA: MbBIIICYHAsA CUCTEMA. Pe(i)JICKC. CKeleTHBIC MBIIIOBI X1 UX pa60Ta.

ITuranue OpraHu3MoOB. HOFJIOH_IGHI/IG BOJBbI, YIJICKUCIIOI'O I'ada 1 MUHCPAJIbHBIX BCUICCTB PACTCHUAMMU. ITutanue >XUBOTHBIX. BHYTpI/IHOHOCTHOG
U BHYTPUKIETOYHOE IHIIeBapeHue. IIuTaHue nO3BOHOYHBIX JKMBOTHBIX. OTxmensl 3axkirodeHus coriamieHus. IlumeBapuTenbHblE KEIE3bI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Jpixanue oprann3MoB. Jlpixanue pactenuid. Jlpixanue xuBoTHBIX. JJuddy3us raza uepes noBepxHocTh KieTkH. KoxkHoe npixanue. [lpixarenbHas
oBepXHOCTh. KabepHoe u jerkoe JpixaHue. J[pIXxaHHE MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKAa. DBOJIIOLMOHHOE YCIIOKHEHHUE JIETKUX MMO3BOHOYHBIX
KUBOTHBIX. JlpIXaTenbHas cUcTeMa 4ejaoBeka. MexaHu3M BEeHTUJISLUM JIETKUX Y NITULl U MieKonuTaromux. Perynupoanue o0miectsa. JpxarenbHble
00BEMBI.

TpaHcIoOpT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIIOPT BELIECTB Y )KUBOTHBIX. KpOBEHOCHAs crcTeMa U €€ OpTaHbl.
KpoBeHocHasi cucTtemMa MO3BOHOUHBIX JKMBOTHBIX U uenoBeka. Cepjle, KpOBEHOCHbIE cocynbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOLUOHHBIE
OCJIO’KHEHUS TOPaKEHUsI KPOBEHOCHOM CHCTEMBI I03BOHOYHBIX KUBOTHBIX. PaboTa cep/iia u ee peryamupoBaHue.

Boienenue y opranusmoB. Beinenenue y pactenuil. Beinenenue y xuBoTHbIX. CokpaTtutenbHble Bakyonu. Oprasbl BbieneHus. @uibTparus,
CeKpelusi M 0oOpaTHOE BCachlBaHUE KaK MEXaHM3Mbl Pa0OThl OpPraHoB BblAedeHHsS. CBS3b MHOJOCTH Tela C KPOBEHOCHOW U BBIJAECIUTEIbHOMN
MOCJIeIOBATEIBHOCTHIO. BhI/leieHne y mo3BOHOYHBIX KUBOTHBIX U uenoBeka. [louku. Ctpoenne u pynkumonupoanue Heppona. OOpa3oBaHre MOUH Y
YeJI0BEKa.

3amuTa OpraHu3MoB. 3aIINuTa y OTHOKJIETOYHBIX OpraHu3MoB. Criopbl T'yOUTEIbHBI U IUCTHI MPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX PACTCHUH.
Kytukyna. Cpencta nacCUBHOM U XMMHUYECKOH 3a1IUThl. DUTOHIINIBI.

3amuTa y MHOTOKJIETOUHBIX >KMBOTHBIX. [IOKpOBBI M MX IpOM3BOJHBIE. 3alluTa opraHu3Ma OoT Oose3Heill. MIMMyHHas cucrteMa uenoBeka.
KreTouHslil 1 rymopaibHbIE UMMYHUTET. BposkieHHBIN U puoOpeTeHHbI 0cOOEeHHBIM NMMYHHUTET. Teopust KIIOHAJIbHO-CEJIEKTUBHOIO UMMYHHUTETA
(IT. Opnux, ®. M. bepner, C. Tonerasa). BocnanuTensHble 0OTBeTbI OpraHU3MOB. Posib BpOsKAEHHOT0 MIMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUI.

PazBneuenue u peryaupoBaHue y OpraHu3mMoB. PazpaXxuMoCTh y OJHOKJIETOYHBIX OPraHu3MOB. Takcuchl. Pa3paxxumMocTs U peryaupoBaHue y
pactenuii. PocToBbIe BENIECTBA U UX 3HAYEHHUE.

HepsHuas cuctema u pedriekTopHas perysnus y )KUBOTHRIX. HepBHast cuctema u ee oT/1ebl. IBOTIONMOHHOE YCIIOKHEHNE HATIPSHKCHHST HEPBHOM
CUCTEMBI y KUBOTHBIX. OT/IEJIbI TOJIOBHOTO MO3Ta MTO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pedriekropHas ayra. besycrnoBHbIe U YCIOBHBIE pe(hISKCHI.



I'ymopasibHas perymisuus 1 S9HIOKPUHHAS CUCTEMA KUBOTHBIX U YesIoBeKa. JKene3bl S9HIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[elicTBUE TOPMOHOB.
B3anmMocBs3p HEpBHOW M SHAOKPHHHOM cucTeM. | mnoranamo-runopusapHas cucrema.

JMemoncrpanun [loprper: M. II. IlaBuos. Tabmuubl 1 cxeMbl: «OTHOKIETOYHBIE BOABDY, «MHOTOKJIETOUHBIE BOABDY, «bakTepuny»,
«IIpocreiimmey, «OpraHbl IIBETKOBBIX pacTeHHI», «CUCTEMBI OPTaHOB IO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee cTpoeHHE pacTeHuit», «TkaHu
pactenuii», «KopHeBble cucrembr». , «Ctpoenme crelms», «CTpOeHHE JMCTOBOW TIIACTHHKWY, «TKaHW >KUBOTHBIX», «CKENeT 4YelOoBEeKay,

«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas cucrema», «HepBHas cucrema», «Koxka», «Mslmednas cucrema» ,
«BblaenurenbHas cucreMay, « 9HAOKpUHHAS cucteMay, «CTpoeHue Mblby, «MMMmyHuTeTy, «Kuieunononoctasie», «Cxema MUTaHUS pPacTECHUID,
«KpoBeHOCHBIE CHCTEMBI IMO3BOHOYHBIX XKMBOTHBIX», «CTpoeHue ruapb», «CTpocHHE IIaHapueB», «BHyTpeHHee CTpOEHHE». I0XKIEBOTO YEpBs»,
«HepBHas cucrema poio», «HepBHas cucrema nsarymkn», «HepBHas cuctema npecMbikaromuxcs», «HepBHas cucrema nrtuny», «HepsHast cucrema
MIIEKONUTaOIMX», «HepBHas cucrema uenoBekay, «Pediaexcy.

OO6opynioBaHMe: CBETOBOM MHUKPOCKOI, MUKPOIIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB, MUKPOIIpPENaparbl TKaHeW, PaKOBHHBI MOJUIIOCKOB,
KOJUIEKIIUM HACEKOMBIX, HIJIOKOXKMX, >KHUBbIE SK3EMIUIIPbl KOMHATHBIX PACTEHUHM, repOapuu pacTEeHUIl pa3HbIX OTAEIOB, BJIaXKHbIE IpernapaThbl
KMBOTHBIX, CKEJIEThl IIO3BOHOYHBIX, KOJJIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIeT 4esloBeKa, 000pyI0BaHUE ISl MPOU3BOJICTBA MOYBEHHOTO U
BO3YIIHOTO CHIPBS. 3JIEMEHTHI TUTAHNUS, IIPOU3BOAHBIC KpaxMaja U COSAMHEHUS O IeiicTBHEeM (epMEHTOB, 000PYAOBAaHHE IS TPOBEACHUS OIBITOB
10 3KOHOMUYHOCTH KU3HEHHBIX EMKOCTEH JIETKUX, MEXaHUYECKUX NEPEIHUX JBUKEHUN, MOJEIIN FOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JladopaTopnas padora «/3yueHue TKaHEH pacTeHUI.
JlaGopaTopHnasi pa6ora «l/3yueHue TkaHel KUBOTHBIX».
JlabopaTopnasi padora «/3ydyeHrne opraHoB IIBETKOBOTO PACTECHUSI.
Tema 10. Pa3MHoKeHHe U pa3BUTHE OPraHU3MOB.

@DopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKIII04as BEreTaTUBHOE) U IoJ10BO€. Buipl Gecronoro pa3sMHOKeHUs: TOYKOBAHUE, CIIOPYJIALU,
(dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3smuoxenue. [lonoBeie kineTkw, wiaum rametrsl. Meho3. Cragum wmenoza. IloBenenme xpomocoMm B wmenose. KpoccuHrosep.
buonoruueckuii cMpica Meiio3a U OJIOBOTO Tpoliecca. Meio3 u ero MecTo B AKU3HEHHOM LIUKJIE TEJl.

Hpe;[3apo;[51meBoe pa3sBUTHUC. I'amerorenes Y KUBOTHBIX. ITonoBbIe KEIE3HI. O6p8.30BaHI/IC " pa3BUTHUC TTOJIOBBIX KJICTOK. CnepMaToreHe3 u
OOI'CHE3. CTpOCHI/IC ITIOJIOBBIX KJICTOK.



Omto10TBOpEHNE B YMOPHOHAIBHOE PA3BUTHE )KUBOTHBIX. CIIOCOOHOCTH OTUIOIOTBOPEHUS: HAPYXKHOE, nccienoBanus. [laprenorenes.

WuauBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH OPTaHU3MOB. Mopghozcenes — 00Ha u3 2nasHulx npooiem
ambpuonozuu. Ilonamue mopghocenos u modenu mopgoeenesa . Craguu >MOpUOTeHE3a JKUBOTHBIX (IO MpHHUUNY Jsarymku). JpoGnenue. Tumbi
npoOneHus. /Jemepmunuposannoe u HedepmMuHuposannoe opoobaenue. bracmyna, 6uder 6aacmyn . OCOOCHHOCTH IPOOJICHUS MIICKOIUTAIONINX.
3apo/bIeBble JTUCTKU (racTpyisnus). 3aKiagka OpraHoB M TKaHEH M3 3apOJBIIIEBBIX JIMCThEB. B3auMHOE BIMSHHE Pa3BUBAIOIIECIOCS 3apOJbIIIa
(oMOpuroOHaNbHAs MHIYKIMS). 3aKiIagKa IUIaHa BOCCTAHOBJICHMS NMUTAHUsS KaK Pe3yJbTaT MEPapXUYeCKUX B3aMMOJCHCTBHI reHoB. HalOmoneHue 3a
SMOPHOHAIBHBIM PA3BUTHEM Pa3IMYHBIX (DAKTOPOB OKPYIKAIOLIECH CPEIbI.

Poct u pa3Buthe xxuBoTHBIX. [locTaMOpronanbHbIil iepuo. [Ipsmoe u Henpsimoe pa3ButHe. Pa3Butue ¢ Metamop}o30M y OECIIO3BOHOYHBIX U
II03BOHOYHBIX JKUBOTHBIX. bHOJOrMYeckoe 3HaueHHE NPSAMOIO M HENPSMOIO Pa3BUTHUS, UX PAacHpOCTpaHEHMs B Ipupone. THIbl pocTa »KUBOTHBIX.
@DaxTOph! PEryysIIMKU POCTA JKUBOTHBIX U yenoBeka. CTaguu NOCTIMOPHOHAILHOTO Pa3BUTHS KUBOTHBIX U yesioBeka. [leproipl oHTOreHe3a yenoBeka.
Crapenue 1 cMepTh Kak OMOJIOIMUECKUE MTPOLIECCHI.

Pasmuoxenue u pazsurue pactenuii. ['amerodur u ciopodut. Meiio3 B )kU3HEHHOM IUKJIE pacTeHuil. OO6pazoBaHue Crop B Mpoliecce Meiio3a.
I"amerorenes y pactenuii. OTuIOA0TBOPEHUE U Pa3BUTHE PACTUTENIBHBIX OPraHu3MOB. J|BOWHOE OTUIOI0OTBOPEHHUE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue
Y pa3BUTHE CEMsIH.

MexaHnu3Mbl peryjsinv OHTOICHE3a Yy paCTCHI/Iﬁ U ) KUBOTHBbIX.

HNemoncrpamun [loprpersl: C. I'. HaBammn, X. IlIneman.Tabmuubl u cxembl: «BereraTuBHoe pa3smHOXeHHE», «Tumbl 0Oecrionoro
pa3sMHOXXEHHUsA», «PasMHOXKEHNE XIaMUAOMOHAIbD, «PasMHOXKEHHE HBIUICHBD, «Pa3sMHOXeHHe Tuapel», «Menos», «XpoMocomel», «l'ameTorenes»,
«CTpoeHue AHUIEKIETOK M CIepMaTo3ouaoB», « OCHOBHbIE CTaIuu OHTOreHe3a», «lIpsimoe u HempsiMoe paszBuTHE», «Pa3BUTHE MaNCKOIo KyKay,
«Pa3Butne capanun», «Pa3zBurue JArymkn», «/{BolHOE OIIOJOTBOPEHHE Y IIBETKOBBIX pacTeHUi», «CTpOEHUE CEMSH OJHOMOJIBHBIX U JIBYIOJIbHBIX
pacteHuin», « KM3HEHHBII UK MOPCKUX KaIyCT », <«JKU3HEHHBIN UK MXay, « KU3HEHHBIN [IUKII TalOPOTHUKAY, «  KU3HEHHBIN IIUKII COCHBD.

OO6opyoBaHue: CBETOBOI MUKPOCKOI, MUKPOIpENaparhl SIHIEKIETOK U CIIEpMaTO30U10B, MOAEIb « LMK pa3BUTHS JISATYILIKI.
JlaGopaTopnasi pa6ora «l3ydyeHne 3apsaa MoJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTaxy.
IIpakTuyeckas padora «BrlsBlIeHNE IPU3HAKOB CXO/ICTBA 3apOJIbIIIEH TTO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnasi pa6ora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUI».



Tema 11. I'eHeTnka — HayKa 0 HACJI€ACTBEHHOCTH U UBMCHYUBOCTH OpraHnusma.

Hcropus cTaHOBIICHHS U pa3BUTHS TeHETUKHU Kak Hayku. Paboter Mennens, I'. ne @pusa, T. Moprana. Posib 0TeueCTBEeHHBIX YUEHBIX B TCHETUKE
paszeutus. Pabotel H. K. Konwiosa, H. W. BaBunoga, A. H. benosepckoro, I'. JI. Kapnieuenko, 0. A. ®ununmuenko, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MTOHATHS U CUMBOJIBL. [ OMOJIOIMYHBIE XPOMOCOMBI, aJUIEIbHBIE TE€HBI, aIbTEPHATUBHBIC IPU3HAKH, JIOMUHAHTHBIN U
pelLiecCUBHBIN PU3HAK, FTOMO3UI0Ta, T€TEPO3UT0Ta, YUCTas JIUHUSA, THOPUIbI, FeHOTUN, peHOoTUIl. OCHOBHBIE METO/Ibl T€HETUKH: THOPHUI0JIOTUIECKUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKUM.

HMemouncrpanuu loprpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A. H. benozepckuii, I'. 1. Kapneuenxo, 1O.
A. ®unumnuenko, H. B. Tumodee-PecoBckuii. TaOnuiiel u cxeMbl: «MeTo bl TeHETUKIY, «CXEMbI CKPEILIUBAHUS».

JlaGopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FreHETHUECKUX HUCCIEIOBAHUNY.
Tema 12. 3aK0HOMEPHOCTb HACJIEACTBEHHOCTH

Mounorubdpuasnoe ckpemubanue. [lepBbiif 3akoH Menaenuu — 3aKoH e1nHo00pa3usi THOpHUIOB MepBoro nokojaeHus. [IpaBuno 1oMuHUpPOBaHUS.
Bropoii 3akoH Menaenu — 3aKoH pacnpezieeHus MPpU3HaKoB. LluTonornueckue 0CHOBBI MOHOTHOPUHOTO CKpeIuBaHus. ['UIoTe3a YUCTOTHI UTPHI.

AHaJ'II/ISI/II)YIOH_Iee CKpCUIMBAHUC. HpOMe)KYTO‘IHHﬁ XapaKkTep HACJICAOBAHUS. Pacmiennenue IMPU3HAKOB IPpHU HCTIOJIHOM JOMUHHUPOBAHUH.

I[I/IFI/I6pI/II[HOC CKpCHIMBaHHC. TpeTI/Iﬁ 3aKOH MeHAeauu — 3aKOH HEe3aBHCHMOI'0 HaclIeJOBaHMUS IMPU3HAKOB. ]_[I/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI
,[[I/II‘I/I6pI/II[HOl"O CKpCHIMBAaHUA.

CueruieHHoe ucciienoBaHue npu3HakoB. Padotel T. Moprana. CremieHHOE HAcjeOBaHHWE T€HOB, HapYIICHUE CHEIUICHHS MEXIy TeHaMH.
XpOMOCOMHas TEOPHsI HACIESICTBEHHOCTH.

I'eneTnueckuit mos. XpoMOCOMHBIN MEXAHU3M ONPEIEICHUS M10J1a. AyTOCOMBI U MIOJIOBBIE XPOMOCOMBI. | 'OMOTraMeTHBIN U reTepOraMeTHBIH 0.
I'eneTnyeckas CTpyKTypa IOJIOBBIX XpoMocoM. HaciieroBanue Npu3HAKOB, CLETUIEHHBIX C II0JIOMKOM.

I'eHoTHN Kak 1eI0CTHAS CUCTEMA. HﬂeﬁOTpOHI/IH — MHOXECTBEHHOE JIelicTBHE reHa. MHOKeCTBEHHBIN auiean3M. B3auMoieiicTBre HeallJIeIbHBIX
T'CHOB. KOMHJ’ICMGHTapHOCTL. Onucras. HOHI/IMepI/IH.



['eHeTHUYECKUIT KOHTPOJIb PA3BUTHS PACTEHHIA, )KUBOTHBIX U YEJIOBEKA, a TAK)KE KOHTPOJIb MX MPOLECCOB, TOBEACHHUS U KOTHUTHUBHBIX (DYHKITHIA.
['eneTnueckue MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aMMOJCHCTBHS «XO3SIMH — MapasuT» U «XO35UH — MUKpPOOHOM». ['eHeTHuecKkne acreKThl
KOHTPOJISl U U3MEHEHMsI €CTECTBEHHON MH(OpMaIMK B KJIETKaX M OpraHu3Max IMOKOJCHHH.

Hemoncrpamuun [oprpertsl: I'. Mengens, T. Mopran. Tabauiel u cxembl: «IlepBsiii 1 BTopoii 3akonsl Menzensy», «Tperuii 3akon Menzens»,
«AHanu3upyrolee ckpermmBanue», «Hemonnoe momuHHpoBaHHE», «CIEIUICHHOE HCCICIOBAaHWE MPU3HAKOB y JAP030(IIby, «['eHeTHKa Iomay,
«Kapuotun uenosekay, «Kapuortun napozodpunsi». , «Kapuortunm nTune», «MHOXKECTBEHHBINM aiienusm», «B3auMopelcTBue T'e€HOBY.
OO6opynioBanue: MOJENb Ul PacpOCTPaHEHHs] MPU3HAKOB €AMHOO00pa3usi THOPUIOB MEPBOrO MOKOJICHHS M pa3JesieHHs] MPU3HAKOB, MOAEIH IS
MPOSIBJICHUS] TPU3HAKOB HE3aBUCHUMOIO HACJIEIOBaHUS, MOJAENb JJi1 MPOJOHKEHUS MPU3HAKOB CIEIJICHHOTO HAacCIeIO0BaHUs, CBETOBOM MUKPOCKOTI,
MUKpomnpenapar: «/Ipozopunar.

IMpakTnyeckas padora «/3ydeHne pe3yIbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HITBD».
IpakTnyeckas padora «/3ydeHne pe3ynbTaToB AUTHOPUIHOTO CKPEIUBAHUS Y APO30(DUIIBDY.
Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B38.I/IMO,Z[€I>'ICTBI/IC IIpu BO3,I[€I>'ICTBI/II/I I'CHOTHIIAa W Cpclda IPEeBpallarOTCd B (1)6HOTI/IH. M3MeHYHBOCTH IIPHU3HAKOB. KauectBeHHBIE U
KOJIMYCCTBCHHBIC ITPU3HAKU. BI/IZ[BI N3MCHYMBOCTHU. HCHACJICACTBCHHAA U HACJICACTBCHHAA.

MonudukaonHas W3MEHYMBOCTh. Ponb 3akiloueHuss B CTOPOHY MoauduKanuoHHON wu3meHunBocTH. Hopma CocTosHMe npu3HaKa.
Bapuaronnsliii psg u Bapuaronsas kpusas (B. Moranncen). CBoiicTBa MOAM(PHUKATMOHHON U3MEHUYHUBOCTH.

I'eHoTHnMUecKkass M3MEHYHMBOCTL. CBOMCTBA T'€HOTHIIMYECKOM H3MEHUYHMBOCTH. BI/IJII)I TeHOTHUITUYECKON W3MEHYHNBOCTH: KOM6I/IHaTI/IBHa$I,
MyTallMOHHAas.

KomOuHaTHBHAss U3MEHUMBOCTL. Mei03 U MOJIOBO#T MPOIIecC — 0OCHOBa KOMOWHATHBHOM M3MEHYMBOCTH. POJIb KOMOMHATUBHOW U3MEHUNBOCTH B
CO3/IaHUU TCHETHYECKOTO Pa3HOOOpa3usl B TIpe/iesiaX OJTHOrO BHIA.

MytanmonHass U3MEHYMBOCTb. BUbl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIIOHTaHHBIE W MHAYLUPOBAHHBIE MYyTAlMU. SIIEepHBIE U
nuToIUIa3MaTnyecknue Myranuu. ComaTH4ecKre U MOJ0Bble MyTaluu. [I[puunHbl BOSHUKHOBEHHSI MyTaluii. MyTareHsl ¥ UX BIMSHHAE HA OPraHU3MBI.
3aKOHOMEPHOCTh MYTALIMOHHOT'O TIpoliecca. 3aKOH TOMOJIOTHUYECKMX pAJOB B HaciencTBeHHON wu3zmeHuumBoctd (H.W. BaBwiioB). Buesnepnas
W3MEHYHUBOCTD U HACIIEICTBEHHOCTb.

Dnueenemura u INUSEHOMUKA, POJib SNUCEHEMUYECKUX (ﬁakmopoe 6 HACIe00B8AHUU U UIMEHYUBOCTNU qbeﬁomunuqeacux NPUSHAKOB 6 OPpcAHUIME.



Nemoncrpamuu [loprpersr: I'. ne ®pus, B. HMoranncen, H. Y. BaBunos. Tabauubl u cxemsl: «Buasl namenunBocTn», «MoauduKamoHHas
W3MEHUYUBOCTH», «KOMOMHATHBHASS WU3MEHYMBOCTHY», «Meiio3», «OmromoTBopenue», «['eHernueckne 3a00JeBaHUS YeIIOBEKa», «BUABI MyTarum.
OO6opyoBaHue: )KUBbIE W TepOApHBIE SK3EMIUIAPbl KOMHATHBIX pAcTEHUH, PUCYHKU ((PoTorpaduu) >KMBOTHBIX C Pa3IMYHON XPOHOJIOTHYECKOM
U3MEHYUBOCTBIO.

JlaGopaTopuasi pabdora «l/ccnenoBanne 3aKOHOMEPHOCTEH MOJU(PHUKAIMOHHON H3MEHYMBOCTH. [locTpoeHHe BapHALMOHHBIX PAIOB H
BapHallMOHHOW KPUBOW».

IMpakTHyeckas padora «MyTauu y Apo30Quiibl (Ha TOTOBBIX MUKPOIIPENapaTax).
Tema 14. I'eHeTHKa YeJIOBEKA.

Kapuortun yenoeka. MexayHapoiHas mporpaMmMa UCClIeI0BaHMs TeHOMA YeIoBeKa. MeTo Ibl U3yueHUsI TEHETUKH YEJIOBEKA: TeHEAIOTMUECKHH,
ONM3HELOBBIM, UTOTCHETHUECKUN, TMOMYIAIUOHHO-CTATUCTUYECKUN, MOJEKyIsipHO-reHeTndeckuii. CoBpeMeHHOE OMNpeaesieHne TEeHOTHIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBaHUE, B TOM ymcie ¢ nomoinbio [1I[P-ananu3a. Hacnencreenusie 3a06oneBanus yenoBeka. ['eHHbIe U
XPOMOCOMHBIE 3a0071eBaHUs YeJIoBeKa. boJjie3HM ¢ HACIEACTBEHHOM MPeapaciooKeHHOCThIO. 3HAYCHUE METUIIMHCKON TeHETUKH B IMPEIOTBPAILICHUN 1
BO3HUKHOBCHUHN MCIUIIMHCKHUX 3a6OHeBaHI/II\/JI YCJIOBCKA. MeI[I/IKO-FCHeTI/I‘-IeCKOC KOHCy.HI)TI/IpOBaHI/Ie. CTBOJIOBI)IG KJICTKU. HOH?ITI/IC (T'CHECTUYCCKAaA
Harpys3ka». DTHUECKHE aCIeKThl B 00JIACTH PeJaKTUPOBAHUS UCCIICJOBAHUI F€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnyeckue (I)aKTOpLI MOBBIIIEHHOM YYBCTBUTCIIBHOCTU YCJIOBCKAa K XHMHUYCCKOMY 3arpsa3HCHHIO OKPY)KaIOH_[eﬁ CpCabl. I'eneTnyeckas
MMpeaAPaCIIOIOKCHHOCTD YCJIOBCKA K IMATOJIOTUAM.

JMemouncTpanun Ta0auib! u cxemsl: «Kaprotun yenoBeka», «MeTo bl H3y4eHHs TeHETUKU YeloBeKay, «I eHeTnueckue 3a00eBaHus YEIIOBEKay.

IIpakTuyeckas padora «CocTaBIeHUE U aHAIU3 POAOCIOBHOI.

Tema 15. Boi6op Ten

Jomectukanus u BbIOOp. 3apoxaeHue cenekiuu u peructpamuu. O6ydenne H. 1. BaBunoBa o LleHTpax nmpoucxoxIeHUs 1 MHOT0oOpasus
KYJIbTYPHBIX paCTeHHH. PoJb cenexnnm B CO3/1aHuM pa3IM4HbIX PACTEHUHN U OPOJ KUBOTHBIX. CopT, MOpoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PAJIOB B

HacjeacTBeHHOM n3MenunBocty H. Y. BaBuioBa, ero 3HaueHue Jyisi CENEeKITMOHHOM paboTHI.

Metonpl cenekimoHHoM paboThl. MICKycCTBEHHBIM OTOOP: MAacCOBBIM M WHJIMBHUAYAIbHBIA. DTarbl KOMOWMHAITMOHHON ceneknuu. VcneiTanue
MPOU3BOIUTENEH IO MOTOMCTBY. OTOOP MO TEHOTHITY C MOMOIIIBIO OIIEHKH ()EHOTUIIA TOTOMCTBA M OTOOP M0 TeHOTHITY ¢ IToMolkio aHanmm3a JJHK.



W cKycCcTBEHHBIN MyTalusl KaK METOJI CEJIEKIIMOHHOM paboThl. PaananimoHHbIi 1 XUMUYECKHI MyTareHe3 Kak MCTOYHUK MYyTalluil B KyJIbTypHBIX
¢dbopmax opranuzmoB. Mcnions3oBanue reHOMHON 00pabOTKH 1 MeTO10B pekoMmOnHanTHOU JIHK aiist momydeHus: HCXOMHOTO MaTepualia JJist CEIeKIUH.

[Tonyyenune mnonumionaoB. BryTpuBumoBas ruOpuausanys. bBIU3KOpOACTBEHHOE CKpeUIMBaHMe, WiIM WHOpuauHT. HeponactBeHHOE
CKpelIMBaHue, uiau ayropuausr. I'erepo3uc u ero npuunHa. Vcnonb3oBanue rerepos3uca B cenekiuu. Otnanénnas rudpunmsanus. [Ipeonosnenue
Oecruioius MEXBUIOBBIX THOPUIOB. JlOCTHIKEHHUS CETICKIINHN PACTEHUH U )KUBOTHBIX. «3€1€HAs PeBONIOYULY.

CoxpaHeHue W M3y4eHHE T€HETUYECKHX PECYPCOB KYJIbTYPHBIX PACTeHUN M MX AWKHUX POJUYEH JUIS CO3/aHUS HOBBIX COPTOB M THOPHIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYD. M3yuenue, coxpanenue u YnpaeieHue 2eHemudecKuMu pecypcamu CenrbCKOXO3AUCNEEHHbIX U NPOMbICIO8bIX
JHCUBOMHBIX 8 YENAX VIVUULEHU CYWEeCmEYIOWUX U CO30aHUSA HOBbIX NOPOO, TUHUL U KPOCCOB, 8 MOM YUCTEe C NPUMEHEHUEM COBPEMEHHbIX Memooo8
HAYYHBIX UCCTIE008AHULL, NEPEO0BbIX UOell U NEPCHEKMUBHBIX MEXHOIO2U.

HMemonctpamuulloprpersr: H. WM. Basunos, U. B. Muuypun, I'. /I. Kapneuenko, I1. I1. JIykesnenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.
Tabauiel 1 cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOT0OOpasus KYJIbTYPHBIX PACTEHMID», «3aKOH TOMOJOTHYECKHX PAIOB B MOCIEAOBATEIHHON
U3MEHUYUBOCTHY, «METOIbI cenekuny, «OTnanéHaas ruopuan3amnmsy, «MyrareHes3y.

Jlaboparopnasi padora «/3yuyeHne pa3HOBUIHOCTEN KYJIBTYPHBIX PACTEHUH U IIOPOJ JOMAIIHUX KUBOTHBIX).

JlabopaTopnasi padora «/3ydeHrne METOZ0B CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBHBKa pacTeHUIN.

Tema 16. BUOTeXHOJIOTHA M CHHTeTHYeCKAs OMOJIOTHS.

OOBeKThl, UCTONb3yeMble B OHMOTEXHOJOTHHU, — KIETOUHBIE M TKaHEBbIe KYJIbTYPHI, UCCIEIOBAHMS, MX XapaKTEPUCTUKH. TpaaulinoOHHAs
OMOTEXHOJIOTHS: XJIeOoeueHne, MoTyYeHUe KUCIOMOJIOYHBIX MPOAYKTOB, BUHOEIE. Mukpoounosornueckuii cuate3. O0BbeKThl MUKPOOMOIOTHUYECKUX

TEXHOJIOTHH. HpOI/I3BO,Z[CTBO 6CJIKOB, AMHWHOKHCIIOT U BUTAMHWHOB.

CO3,Z[aHI/IC TEXHOJIOTUM U HHCTPYMCHTOB ICJICHAITPABIICHHOI'O UBMCHCHHUA U KOHCTPYUPOBAHUA TCHOMOB C ICJIBIO MOJIYYCHUS OPraHU3MOB U UX
KOMITOHCHTOB, COACPKAlINX HEC BCTPCUAIOIIHUECH B IIPUPOAC OMOCHHTETHYECKHUE IMyTH.

Knerounas HWHKCHCPUS. Metopl KYJIbTUBUPOBAHHUA KJIICTOK U TKaHeH paCTeHI/Iﬁ " JKMBOTHBIX. KpI/I06aHKI/I. Comaruyeckas FI/I6pI/I,HI/I3aLII/I}I u
COMaTHYCCKHI 3M6pI/IOI‘eH63. Hcnons3oBanne ramionaoB B CCICKIINHU paCTeHI/If/'I. HOlelleHue MOHOKNOHANbHLIX anmumen. Hcnoavzosanue
MOHOKNOHAJIbHBLIX U NOJUKTIOHANIbHBLIX aAHnmumesl 6 MeduuuHe. I/ICKYCCTBCHHOC OIJIOAOTBOPCHHUC. PCKOHCTPYKI_II/ISI SIAIEKIECTOK M KIIOHUPOBAHUEC



KUBOTHBIX. METOJl TpaHCIUIAaHTALIMU SJIEPHBIX KJIETOK. TexHono2uu 0300pOo6ieHUs, KYIbMUBUPOBAHUL U MUKPOKIOHAILHO20 DA3SMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KVIbMYP .

XpoMocoMHast M TeHHasi WHXKeHepus. VICKyCCTBEHHBIN CHHTE3 reHOB U KOoHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cozdanue mparnceenmvix
opeanu3mos . JIoCTHKEHUS U MEPCIEKTUBBI XPOMOCOMHOM U T€HHON MH)KEHEPHUH. DKOJIOTHYECKHE U ATHUYECKHUE MTPOOJIEeMbl T€HHOW HHKEHEPUH.

Menununckue onorexnonorur. [locrrenomnas mudposas meauiinaa. [1I[P-auarnocTuka. MeTtaboIOMHBIN aHAIKM3, TCHOLICHTPUYSCKUN aHAIN3
MpOTeOMa 4YeJIOBEKa JUIsl OLIEHKU COCTOSIHUSI €r0 370pOBbs. Mcrosb3oBaHue CTBOJIOBBIX KIIETOK. TapreTHas Tepanust paka. 3D-OuouHxeHepus AJis
pa3paboTKu (yHIAMEHTAIBHBIX OCHOB COBPEMEHHBIX TEXHOJIOTHH CO3/IaHUs, KOMIUIEKCHBIX TKaHEH, TEXHOJIOTHMH TPEXMEPHOI0 OWONPUHTHUHTA W
ckaddonauHTra IS perieHus 3a/1a4 ePCOHATTM3UPOBAHHON MEIUIIUHBI.

Co31aHne BEKTOPHBIX BaKIMH C LEIbI0 oOecreueHs KOMOMHUPOBAHHOM 3amuThl OoT Bo30Oyaurened OPBU, ycraHoBieHne MOJICKYIISPHBIX
cTpyktyp ecrectBeHHbIX PHK-conepxanyx BupycoB, BBI3BIBAIOIINX OMacHBIE 0c000 3a00IeBaHMSI YeTTOBEKA U )KUBOTHBIX.

JNemoncrpanuu [abauibl 1 cxeMel: «VIcronb30BaHie UCCIETOBAaHUA B TIPOMBIIIJICHHOM MTPOU3BOCTBEY, «KieTounas mmxeHepus», «[ eHHas
UHXCHEPUS.

Jla6opaTopnasi pa6ora «l3yueHrne o0beKTOB OMOTEXHOIOTHM.
IIpakTuyeckas padora «JIyulloeHrne MOIIOUHOKHUCIBIX IIPOAYKTOBY.
11 KJIACC
Tema 1. 3apoxneHue u pa3BuTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJIOTHH.
OpomonnonHas teopus Y. Jlapsuna. [Ipeanocsuiki BO3HUKHOBEHUS JapBUHU3MA. JKU3HB U Hay4yHas faestenbHocTh Y. J[apBuHa.

JBwxynmecs cuiabl BUIoB 1o Y. JlapBuHY (BBICOKas CTENEHb PAa3MHOXKEHUS OPraHM3MOB, HACJIEJICTBEHHas H3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHME, MBICIIH M UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuateTndeckoit Teopun sBotonuu (CTD). HelitpansHas Teopus peBosroruu. CoBpeMeHHast YBOIOIMOHHAS OMOJIOTHS. 3HAYCHHE
SBOJIIOLIMOHHOM TEOPUU B €CTECTBEHHO-HAYYHOU KapTUHE MUPA.

JMemouncrpanuu [oprpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosse, Y. Jlapsun, C. C. Yersepuxos, 1. H.
[Imaneraysen, x. Xonaeiin, /1. K. bensies.



Tabmuubt u cxembl: «Cuctema >xuBoit mpupossl (1o K. JInnnero)y, «JlectHuna xuBbix cymecTts (o Jlamapky)», «MexaHu3m (HOpMHpPOBAHUS
pUCIIOCOOICHNUI Y pacTeHU U KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «@opmbl
060pb0bl 3a cymectBoBaHue», «llopoasl romyoei», «MHoroobpaszue KyJibTypHbIX (opM KamycTel», «Ilopoasl JOMamHUX JKUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuAOB (o Y. JlapBuny)», «Cxema COOTHOLICHHMS JBWKYIIUX CHJ CHJIOBOH IMBHIM3AIUN», « OCHOBHBIC IOJIOKEHUS
CUHTETHYECKON TEOPHH IBOJIIOLIUN.

Tema 2. MUKpPO3BOJIIOIHSA U €€ Pe3yJabTaThl

[Tomynsius KaK 3eMeHTapHas eAMHUIA 3BooUKUU. COBpEeMEHHbIE METO/IbI OLEHKH T€HETUYECKOT0 Pa3Ho00pa3usl U CTPYKTYPhI MOMYJISIUH.
N3menenne reHo(oH/1a KaK 3JIEMEHTApHOE YBOJIIOIIMOHHOE sSIBJICHUE. 3aKOH reHeTHIeckoro paBaoBecus k. Xapau, B. BaitnOepra.

DnemMeHTapHbIe (PAKTOPBI (ABMKYIIIHE CUIIBI) IBOJONNUK. MyTanmoHHbIH niporiecc. KoMOMHaTHBHAS M3MEHYUBOCTD. Jlpeli reHoB — ciryJaifHbIe
HEHAaIpaBJICHHbIE N3MEHEHHSI YaCTOTHBIX ajuieneil B mony siusx. Dddext ocHoBarens. dghgexm 6ymuirounozo copaviuka. CHudxiCeHue 2eHemuiecKo2o
pasHoobpazus: npuyuna u ciedcmsus. Ilpossnenue s¢pghexma Opetiha cenos 8 kpynuvix u meakux nonyasayusax. Murpauuu. V3omasmust MOyl
reorpaduueckas (IpoCTpaHCTBEHHAs ), OnoIorn4ecKas (penpoyKTHBHAS).

EctecTBeHHBII 0TOOP — HaNpaBISOMUN (akTop dBOIOIHHA. DOPMBI €CTECTBEHHOT'O 0TOOpA: ABMKYIIHE, CTAOMIU3UPYIOIINE, Pa3phIBAIOIINEC
(paszpyuutenbhbie). [TonoBoit 0T60p. BosHUKHOBEHNE U 3BOJIONUS AKTUBHOTO TIOBEICHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yabTaT MHUKPOAIBOJIONMHM. BO3HHKHOBEHHE MPHUCIIOCOOIEHUNH y OpraHu3MoB. ApoMopdo3bl U
uanoanantauuu. [Tpumeps! npucnocoOi1eHni y opraHu3MoB: Mop(doioruueckre, KOHIyKTUBHbIE, OMOXUMUYECKHE, oBeAeHYecKne. OTHOCUTENBHOCTD
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero kxpurepuu u crpykrypa. BunoobpazoBanue kak pe3yabTaT MUKpOIBoOJoLUH. V3omsanus — kimoueBoil hakrop BugooOpazoBanus. [lytu
u cnocoObl BHI000pa3oBaHMA: ajulonaTpuueckoe (reorpaduueckoe), CHUMIMATPUUYECKOE (IKOJOTHYECKOE), «MIHOBEHHOE» (IOJUILIONIU3AIMs,
rubpuansanys). JJIMTenbHOCTh 3BOIIOIUOHHBIX ITPOLECCOB.

Mexanusmsbl GopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Posb 3BOMIOLIMOHHOI OMOJIOTHH B pa3padOTKe HAYYHBIX METOJJOB COXPaHEHHs OMOpa3HO00pa3us. MUKpPO3BOIIOLHS U KOABOIIOLMS Iapa3UTOB U
uX X035€B. MexaHu3Mbl (POPMUPOBAHUS YCTOHUNBOCTH K aHTUOMOTHKAM U CpeacTBaM O0pbOBI C HEl.

Hemoncrpamuu Hoptpetsl: C. C. YUerBepukos, 3. Maiip. TaOnuubl U cxembl: «MyTalmoHHas U3MEHUYUBOCThY, «llomynsnnonHas cTpykrypa
Bua», «Cxema 3akoHa mposiieHus: Xapau—BaiinOGepra», «/IBIKymuecs: CUIbl IUBWIN3ALUNY, «DKOJOTHYECKAsh M30JISLUS MOMYIALUNA CeBaHCKON
dopenny, «l'eorpapuueckast U30JAMUS JTUCTBEHHUIIBI CHOMPCKON U JINCTBEHHUIIBI JaypcKoiy, «[lomynsnuoHHbIe)» BOJIHBI ONPEAEIEHUS XUIIIHUKOB U




KepTB», «Cxema JeiCTBHUS €CTeCTBEHHOTro oTOopay, «Dopmbl 00pbObI 3a BbDKHMBaHHE», «VHIyCTpHalbHBIN MenaHu3m», «OKuBble HMCKOMaeMble»,
«[TokpoBuTenbHas OKpacka >KUBOTHBIX», «[Ipemynpexnaronias okpacka >KHBOTHBIX», «DHU3HOIOTHYECKHE amanTarum», «lIpucrocoOIeHHOCThY.
OpraHM3MOB U €€ YCIOBHOCTb», «Kputepuum Buma», «Bunsl-nBoitHukn», «CTpykTypa Buia B MpHupoae», «CrnocoObl BUI000pa30BaHUS),
«[eorpaduueckoe BUI000pa3oBaHUE TpPEX BUIOB JIAHJBIIMICH», «IKOJOTHYECKOE BUA000pa30BaHUE BHUIOB CHUHUID), «[loMuImonasl pacTeHUi», «
KanyctHo-peneunsiii ruGpumy.

Oo6opynoBanue: repOapuy pacTeHH, KOJUIEKIIUK PACTEHUH, Uydesia NTHIl U 3Bepeil ¢ IpUMepaMH pa3IuvHbIX PUCIIOCOOTICHHH, Yydena NTUIl 1
3Bepeil pasHbIX BUJOB, TepOapuu pacTeHU OJIM3KUX BUOB, 00pa30BaHHBIE PA3IMYHBIMH CIIOCOOAMHU.

JlaGopaTopnasi pa6ora «BpIsiBiIeHNE H3MEHUYUBOCTH Y 0COOEH OJTHOTO BUIA».

JlaGopaTopHnas padora «lIpunoxxeHust OpraHM3MOB U UX OTHOCUTENIbHAS CITIOCOOHOCTD JIJIEPCTBAY.
Jla6opaTopnasi pabora «CpaBHEHUE BUI0B [0 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoIIOIIUSA U €€ Pe3yJIbTAaThl

MeTtobl HU3YUCHUSA MAKPO3BOJIFOLUH. [TaneoHToOrMYECKUE METO b HU3YUCHUS DBOJIFOIUH. HepeXOI[HBIe (1)0pr1 n (I)I/IJ'IOl"eHeTI/I‘leCKI/Ie pAabL
OpraHu3MoOB.

buoreorpaguueckne mMeronsl uzyueHus nuBwinzanuu. CpaBHeHue (iaopsl U ¢dayHbl MaTepuKoB U OCTpoBOB. buoreorpaduyeckue obnactu
3emiu. Buabl-oHIEMUKH U PETTUKTHI.

DOMOpHOIIOTHYECKHE U CPABHUTEIHLHO-MOP()OIOTHYECKHE METObl U3yUYEHHUS DBOJIONHH. | eHeTHYECKHe MEXaHU3MBbI SBOJIOINH, OHTOTEHE3a U
MPOJBUKEHUS 3BOJIFOLIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE U OJJMHAKOBBIE Opranbl. PyuMeHTapHbIe Opradsl M aTaBU3Mbl. MOJIEKYJIIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE U MAaTeMAaTHUYECKHE METOJbl M3yueHUs dBoJtonuu. ['omonmoruunbsie rensl. COBpeMEHHBIE METOJIBI MOCTPOCHUS (hUITOTEHETUUECKUX
TEXHOJIOTHH.

XpOMOCOMHBIC MyTallur U 5BOJIFOHA TCHOMOB.

OO0mme 3aKOHOMEPHOCTH (TMpaBwiia) HSBoJOUMH. [lpunyun usmenenus ¢ynxyuti . HeoOpaTuMOCTh pPEBOMIONMHU. AJIANITUBHAS pagvallusl.
HepaBHOMEpPHOCTH TEMIIOB SBOJIOIIH.

Nemoncrpamuu [Hoptpetsl: K. M. bap, A. O. Kopanesckuii, @. Miomnep, 3. ['ekkenb. Tabauib! u cxembl: «OUIOTeHETHUECKUN PSJT IO,
«ApxeonTepuKcy, «3Bepo3yornie smeprl», «Cteronedanb», «Puannodurer», «CeMeHHbIC TATOPOTHUKNY, «bruoreorpaduueckne 30Hb1 3eMany, «Jperd




KOHTHHEHTOBY», «Penuktb», «HauanbHble cTagumn». 3MOPUOHATIBHOIO Pa3BUTHs MO3BOHOYHBIX KUBOTHBIX», «[ OMOJOrMYHBIE U MOX0XKHUE OpraHbD,
«PynumeHTs», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YEIOBEKA U IIUMITaH3e», «I JTaBHbIC HAIPABJICHUS IBOIIOIHMNY, «OO0IINe TPUHIUITEI UMIICPUNY.

O6opynoBanue: KOJJICKIMH, TepOapun, MyJSHDKA TPUPOAHBIX YacTed OPraHU3MOB, MYIISDKH TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAMMEHTapHBIX
OpraHoB U aTaBU3MOB, KOJIJICKLIMY HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emuie.

Hayunble rumoTe3sl MPOUCXOXKACHHS JXKU3HM Ha 3emie. AOuoreHe3 W maHcnepMmus. J(OHaydHbIE NPEACTABICHHS O 3apOXKICHHU >KU3HU
(kpeanmonu3M). ['Umoresa MOCTOSIHHOTO CaMO3apOXKICHHUS JKU3HH U ee npoBepka onbiToM ®. Penn, JI. Cnamnanuany, JI. Tlacrepa. [Iponcxoxnenue
KHU3HU U aCTPOOHOJIOTUS.

OcHoBHbIE 3Tanbl HeOpraHuvyeckon nuswinzanuu. [lnanerapnas (reosoruyeckas) 3BONIONUSA. XUMHUYECKasl 3BOTOLMA. AOUOTEHHBI CHHTE3
BemiecTB U3 Heopranmueckux. Ombir C. Munnepa u I'. FOpu. O6pa3oBanue nomumepo u3 MoHoMepoB. KoauepBarhnas runoreza A. M. OnapuHa,
rumnore3a nepBudHoro OynboHa JIk. XomnmelHa, reHeTndeckas runote3a . Mémrepa. Pubosumer (T. Uek) u runore3a «vmpa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U B3aUMOJIeHICTBUE IPOTOKJIETOK.

I/ICTOpI/IH 3emnu u MCTOHbI €€ U3YyUYCHUH. Hckomaembie OpPraHn4cCKUC OCTATKH. reOXPOHOHOFI/IH n €€ MCTObI. OrtHocuTenbHas U a0COII0THAS
reOXpOHOJIOTHA. FCOXpOHOJIOFI/ILIeCKaFI IKaja: 50HbI, 3110XH, IICPUO/IbI, SIIOXH.

Hauanpubie sTanbl oprannydeckoi muBuian3anuu. [losiBieHHe W BOJIONMS TEPBBIX KJIETOK. DBOJIONMS MaiHepa. BO3HMKHOBEHWE IMEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKHU KaK aHAJIOT MepBbIX Ha 3emiie coobmiecTB. Ctpomatonuthl. [IpokapruoTsl M 3yKapHOTHI.

[IpoucxoxaeHne sSykapuor (CUMOMOTeHe3). DBOJIOIMOHHOE TIOJOKEHHE BHUPYCOB. [IpoWic MHOTOXO0KICHHEKIETOYHBIX OpPraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl YBOIIOIMHU BeeX pacTeHUH. OcHOBHBIE apoMopdo3bl pacTeHU. Boixoa pactenuii Ha cymry. IosiBjeHne CIOpOBBIX pacTeHUi u
3aBoeBaHue UMH cyln. CeMeHHble pacTeHus. [IponcxoxeHre BETKOBBIX PACTEHUH.

OcHoBHBIE 3Tarbl KJIETOYHOHN 3BooNUU Mupa. OCHOBHbIE apoMOp(o3bl KUBOTHBIX. Benackas ¢ayna. KemOpulickuil B3pbIB — MOSBIIEHUE
coBpeMeHHoro Ttuma. IlepBeie xopaoBble XkHBOTHbIE. JKH3HH B BOjAE. DBOJIOLHMSA IO03BOHOUYHBIX. [IpoucxoxneHve ampuOUil W pPENTUIMA.
[TpoucxosxaeHne MIEKONMUTAIOMKX U nTHll. [IpuHinmn kiaroueBoro apomopdosa. OcBoeHne 6€Cr03BOHOYHBIMU U TTO3BOHOYHBIMH KHUBOTHBIMH CYILIH.

Pa3Butue xu3HU Ha 3emiie MO 3paM U MEPHOJaM: apXel, MPOTepO30i, Manaeo30i, Me3030i, KaitHO30i. OOmIas XapakTepUCTUKa KIMMaTa U
re0JIOTMYEeCKUX MpoiieccoB. [TosiBIeHNE U paciBET XapaKTepoB Tell. YTIeo0pa3oBaHue: ero COCTOSIHUE U BIMSHHUE Ha Ta30BbIi COCTaB aTMOC(EpBI.



MaccoBble BBIMUpPaHUs — 3KOJIOTUYECKHE KPU3KUCHI Iponu1oro. [IpudnHbI 1 mocieIcTBUs MacCOBbIX BoIMUpaHuil. CoBpeMeHHas 3K0J0rn4ecKas
KpHU3HCHAs CUTYyaIus, ee ocooeHHocTu. [Ipobiema coxpanenus GnopazHoodpasus Ha 3emIie.

CoBpemeHHast cucteMa opranndeckoro Mmupa. [IpuHiunel opranusanuu opranuzanuii. OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIbI OPraHU3MOB.

Hemouncrpanuu [loprpersl: ®@. Penu, JI. Cnamnanuanmy, JI. Ilacrep, U. 1. Meunukos, A. 1. Onapun, [x. Xonneitn, I'. Mémnep, C. Mumnep, I'.
IOpu. Tabnuie! u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lacTepa mo nzydeHuro camo3apoxaeHus Ku3Hu», «Cxema onsita C. Muiiepa,
I'. ¥Opuii», «Jrtampl HeopraHudeckoi sBosonUN», «['€oxpoHosornueckas mikoja», «HadanpHble 3Tanbl OpraHMYecKoOW 3BoMOIMM», «Cxema
o0Opa3oBaHMs dYKapHOT MyTeM cumOuoreHesa», «Cucrema >XuBoOM mpuponbl», «CTpoeHue Bupyca», « ApoMopdo3bl pacTeHHil», «PUHHOGUTHD, «
OnHOKJIETOYHBIE BOJIBI», « MHOTOKJIETOUHBIE BOB», «Mxuy, «IlanopoTHukmny, «['otocemennbie pacteHus», «OpraHbl IBETKOBBIX pacTeHUi», «Cxema
Pa3BUTUSA MHUPA KUBOTHBIX», «ApoMop]o3bl KUBOTHBIEY, «IIpocTeitmuey, «Kumeunononoctueiey, «Ilnockuey. yepuy», «Unenucronoruey, «PriOb»,
«3eMHOBOHBIEY, «[IpecMmbikaromuecsy, «IItuipy, «Mnekonurtaromuey», «Pa3BuTue KU3HU B apXeicKon 3pey», «Pa3BuTHE KU3HU B MPOTEPO30MUCKOM
apen, «Pa3BUTHE KU3HU B MAJIECO30MCKON 3pe». , «Pa3BUTHE KU3HU B ME3030MCKOI 3pe», «Pa3BuTue KU3HU B KailHO30MCKO# 3pe», «CoBpeMeHHas
CUCTEMa OpraHudeckoro Mmupa». O0opyaoBaHue: repOapuu pacTEHUN Pa3IMUHBIX OT/IETIOB, KOJUICKIIUM HACEKOMBIX, BIQXKHBIC MPENapaThl KUBOTHBIX,
PAKOBHHBI MOJUIFOCKOB, KOJIJIEKIIMM UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX KMBOTHBIX, Uydyesa NTULl U 3BEpEeH, KOJJIEKIIMM OKaMEHEIOCTEH, MOJIE3HbIX
HMCKONIAEMbIX, MYJISI)KHU, YKa3aHHbBIC 3JIEMEHTBI OPTaHU3MOB.

BupryanbHas JaGoparopHas padora «MonenupoBanue onbiToB Mumepa—tOpuss 1no wn3ydeHuio aOMOr€HHOI'O CHHTE3a MOJYyYEHHBIX
COeIMHEHUH B IEPBUYHON aTMochepe».

Jladoparopnasi padora «/3yueHne n onucaHue UCKOITAEMbIX OCTaTKOB JIPEBHUX TEID).

IMpakTuyeckas padora «3yueHue ocoOEHHOCTEN paCTEeHUN Pa3HBIX OTAEIOB.

IMpakTuyeckas padora «3yueHue cOCTOSIHUM MO3BOHOYHBIX )KUBOTHBIX».

Tema 5. IIpoucxoxkaenue 4ea10BeKa — aHTPONOreHes.

Paznensl u 3a1aun aHTPONONIOruU. MeTOIbI AHTPOIOJIOTHH.

CraHoBIeHME TIPECTABICHUN O IPOUCXOXKIECHUH YenoBeka. Penuruosnsie Bo33penns. CoBpeMeHHbIe HaydHbIE pa3padoTKH.

CxoncTBO uernoBeka ¢ KUBOTHBIMU. CHUCTEMHOE MOJIOKeHUE uenoBeka. CBUAETENhCTBA CXOJCTBA YENIOBEKa C JKMBOTHBIMU: CPaBHUTENILHO-

Mopdonorudeckue, sSMOpuoornueckue, Gu3noaoro-OnoXuMudeckue, moseaeHuIeckre. OTauune yeaoBeKa oT >KUBOTHBIX. [IpsiMoe rmepexo 1 KOMILIEKC
rpaHull ¢ HUMU. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIbHOW CHCTEMBI.



JBwxymme (hakTopsl) aHTpoIoreHesa: OHOJOrHMYecKHe, couuanbHble. COOTHOLICHHE OWOJIOTUYECKUX M COLMAIBHBIX (PaKTOPOB B
aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTpoIOreHe3a. PaHHuEe uenoBexkooOpa3Hble 00€3bsiHbI (MPOKOHCYNBI) W paHHUWE TOHTHABI — OOLIME MpenKu
4eJI0BEKOOOPa3HbIX 00€3bsH U JI0JIeil. ABCTPANIONUTEKU — ABYHOTHE IPEKH Jroel. UenoBek yMenblid, U3rOTOBJIEHUE NIEPBLIX OpYAUid Tpyna. YenoBek
OpsIMO MIET U TEPBBIA BBIXOA Jroaed u3 crpan Adpuku. Yenosek ['eiinensOeprckuii — 0O MPeJOK HEaHIIEPTANIbCKOTO YEJIOBEKa U YeJIOBEKa
pasyMmHoro. YenoBek-HeaHAEPTAIbCKUM, Kak BHJ JIIOAEH XOJIOJHOro KiuMaTa. YelnoBeK pa3yMHbIH COBPEMEHHOrO THIA, JEHUCOBCKUI 4YeJOBEK,
OCBOCHHE KOHTUHEHTOB 3a npenenaMu AQpuku. [laneoreneTrka u najieoreHoOMHUKa.

DBOJIIOLMS COBPEMEHHOI'O YesloBeKa. EcrecTBeHHBINM 0TOOp B Momysanuu Jitoeid. MyTaunoHHbll npouece U noaumopusm. IonynsunonHsie
BOJIHBL, Ipeii reHoB, MUrpanus U «3((HeKT OCHOBBI» B MOMYJISALHMIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. llpemnoxenne o pace. bonbmime pacel: eBpomeoujHasi (eBpasuiickas), aBCTpalio-HETpOuAHas (IKBaTOpUaNbHAs),
MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHcKas). Bpemst u myTu paccenenus yenoBeka o mianete. EnnHcTBo yenoBeuecTBa pac. HayuHast HECOCTOSITENEHOCTD
pacuzma. IIpucnocoGneHHOCTs YeIoBeKa K Pa3HbIM YCIOBHUSAM OKpyXkaromeil cpenbl. VccnemoBanue reorpaduueckoil cpeasl U apeiida reHoB mo
Mopdonorun u GU3NOIOTHH YeTOBEKa.

MG)K,I[I/ICL[I/IHJII/IHapHLIC MCTOABI B (bHBquCKOﬁ (6HOJ’IOFH‘I€CKOI>1) AHTPOIIOJIOTHH. BBOJ'IIOI_II/IOHHaH AHTPOIIOJIOTHUA W ITaJICOAHTPOIIOJIOIHA
YCIOBCUCCKUX HOHYHﬂHHﬁ. buoconnansaBIC UCCICIOBAHMS mpupoabl 4CJIOBCKaA. HccnegoBanne KO3BOJIIOUU OMOJIOTrHYECKOIr0 U OMOJIOTHYECKOrO B
YCIOBCKC.

Nemoncrpanuu Ioptperst: U. dapsun, JI. Jluku, 5. S. Porunckuii, M. M. I'epacumoB.Tabuuiel u cxembl: «MeToabl aHTPONOIOTHNY,
«["onoBHOM MO3TI yenoBeKay, «HenoBexooOpa3Hble 00€3bsHbIY, «CKeJeT YelIOBEeKa U CKENIET IMMIIaH3e», «PyIMMEHThI U aTaBU3MbL», «/|BIKyIINE CUIIBI
aHTPOIIOTEHE3a», «IBOJIOLMOHHOE JPEBO 4YEIOBEKa», «ABCTpanTek», «UemoBek ymenslii», «HenoBek NnpsaMo HAyIui», «/[eHUCOBCKUI 4YEIOBEK»,
«Heannepransus», «KpoManboHIB, «[Ipenku denoBeka», « ITalbl 3BOJIIOLUY YEIOBEKay, «Packl yeaoBekay.

OO6opyoBaHMe: MYJISDKH OKaMEHEJIOCTEe, MaTepuaibl MaTepuaibHONW KyJIbTYpbl NMPEAKOB UelIOBEKa, penpoAykuuu (¢dpotorpaduu) KapTUH C
MHU(DOJOTMYECKUMU U KOHTUHEHTAJIBHBIMHU CHO)KETaMHU IPOUCXOXKACHUS 4YelloBeKa, (poTorpaguu HaxoJ0K KOPEHHBIX 3JIEMEHTOB YE€IOBEKa, CKEJET
4eJI0BEKa, MOJIENb YEPEIa YeJI0BEKA U Yeperna NIMMIIaH3€, MOJIENIb KMCTH YEJI0OBEKA M KUCTH ILIMMIIaH3€, MOJIEIN TOPCa MIPEIKOB YEIOBEK.

JlaGopaTopnasi pa6ora «l3ydueHne cocTOsTHUI CKelleTa 4eI0BeKa, TPAHULL C IPIMOXO0XKACHUEM.

HpaKTlfl‘leCKaﬂ paﬁoTa «HSy‘lCHHe AKOJIOTUYECKUX aJaNnTalluil 4YeI0BEKa.

Tema 6. Jxos10rus — HayKa 0 3anpere OPraHU3MOB U HAIOPIraHMYECKHUX CHCTEM € y4eTOM TeHJeHI M Oyayiuero.



3apoxaeHue u pa3Butue 3xosnoruu B tpyae A. 'ymbonsara, K. @. Pyne, H. A. CeBepuiosa, D. I'ekkens, A. Tencnu, B. H. Cykauésa. Pazaenst u
3a/1a4un SKOJIOTHH. CBS3b AKOJIOTHH C IPYTUMU HAYKAMH.

Mertoasl skosnoruu. IloneBoe HaOmioneHue. DKCIEPUMEHTHl B HKOJIOTHMH: HATypalbHbIe M JIabopaTopHbIe. MoOAEIMpOBaHUE B SKOJOTHH.
MOHUTOPUHT OKPYXKAIOIIEH CPEebl: JTOKATbHBIN, PETHOHAILHBIN U TJI00aIbHBIN.

3HaYeHHE YKOJIOTHUSCKHUX 3HAHUH IS YeTI0BEKa. DKOJOrMYECKOe MUPOBO33PEHHE KaK OCHOBA CBS3U YEJIOBEYECTBA C MPUPo10ii. DopMUpOBaHUE
0c000# KyJIbTYphI B 0CO00I TPAMOTHOCTH HACETICHUSI.

HMemouncrpanuu [Hoprpersl: A. ['ym6oapar, K. ®@. Pyne, H. A. Ceepuos, O. ['ekkens, A. Tencau, B. H. Cykaués. Tabauiibl u cxemsl: «Pazaenbl
AKOJIOTUM», «MeTobl FK0Iorun», «Cxembl JIMITUXOB OKpPYKaIOLIEH Cpeabl».

Jlaboparopnasi padora «/3ydyeHrne METO0B 3KOJIOTMYECKUX UCCIECIOBAaHUNY.

Tema 7. OpranusmMsl U cpega 0OMTAHHUSA.

Okonornyeckne (HakTopel M 3aKOHOMEPHOCTH WX JneiictBusa. Kimaccudukamust skonorndeckux (akropoB: aOmormueckue, OMOTHYECKHE,
anTpornioreHHbIe. OOIME 3aKOHOMEPHOCTH JICUCTBUS dKOJIorndeckux ¢akropoB. [IpaBuno muaumyma (K. npenrens, 10. JInbux). TomepaHTHOCTB.

9BpI/I6I/IOHTHBIe U CTEHOOHMOHTHBIE OpraHu3MBbI.

Abuotnueckue (axropel. CBeT Kak 3Konorudyeckuil ¢akrop. [lelicTBue pasHbIX BO3JEHCTBUI Ha OpPraHU3M BO3JCHCTBYET Ha OPIraHU3M.
DKOJIOTHYECKHEe IPYIIbl PACTEHUH U )KMBOTHBIX 0 OTHOIIEHUIO K cBeTy. CUrHanmbpHas posib cBera. doTornepruoausm.

Temnepatypa kak skonorudeckuit ¢akrop. JleficTBue Temmeparypbl Ha opraHu3Mbl. [loWKMIOTEpMHBIE M TOMOMOTEPMHBIE OpPraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxxHocTh kak skonoruueckuil ¢akrop. Ilpucrnocobnenust npelnpusTHil K coXpaHeHHIo BoAHOro Oananca. Knaccudukanus pacteHuil mo
npucrnocobaeHno K Bojie. [Iprucrnoco6ienust >KUBOTHBIX K BKIIIOUEHHIO BOJHOTO PEXHUMA.

Cpenpl 0OuMTaHHS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/YIIIHAS, [TIOUYBEHHAs, TJTyOMHHAs TOIIOYBEHHAs, BHYTpHOpraHHas. OU3NKO-XUMUYECKHE
0COOEHHOCTH cpesibl 00uTaHus OpraHnu3MoB. [Ipucnocobienns opraHu3MoB K JKU3HH B Pa3HBIX Cpelax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOYHBIE W TOAMYHBIE PUTMBI. [IpHcrocoONIeHHOCTh OpraHu3Ma K CE30HHBIM
U3MEHEHUSAM YCIIOBUM JKU3HHU.



XKuznennsie Gopmbl opranu3moB. [loHsTHEe 0 *XHU3HEHHOH (opme. JKu3HeHHBbIE (OPMBI PACTCHUN: JEPEBbs, KYCTAPHHUKH, KyCTapHHUKH,
MHOT'OJIETHUE TPaBbl, OJHOJETHUE TPaBbl. JKU3HEHHBIE ()OPMBI )KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3p0OHOHTHI. OCOOCHHOCTH CO3AaHus U 00pa3a
KU3HU.

buornueckue Gpaxkropsl. Buabl 6noTHYEeCKHX B3aMMOJCHCTBHIA: KOHKYPEHIIHS, XUITHIYECTBO, CMMONO03 1 ero gopmsl. [Tapazutusm, koonepanus,
MYTyaju3M, KOMMEHCAIH3M (KBapTUPAHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckue B3ammojeiicTBusi (Tomuyeckue, Qopuueckue, padpuyeckue).
3HaveHre OMOTUYECKUX B3aMMOJICHCTBUIL [UIS CYILIECTBOBAHUS OPraHU3MOB B OKpYysKatoleil cpeae oouranus. [IpyHINT KOHKYPEHTHOTO UCKITIOYEHU .

JemoncTpamun TaOauibl U cxeMbl: «Jkonorudeckue GakTopb», «CBETOBON CIIEKTP», « DIKOJIOTHUECKUE MPYIIBI dKUBOTHBIX 110 OCBEILICHUIOY,
«TernoKpoBHBIC KUBOTHBIEY, «XOJOAHOKPOBHBIC XUBOTHBICY», «DU3MOJOTHYECKHE aTanTallld JXUBOTHBIX», «Cpeapl OOWTaHWsS OpPTaHH3MOBY,
«buonornueckue puT™MbDy. , «KuBbie hopmbl pacTeHui», «KuBeHHBIC (HOPMBI )KHBOTHBIX», «DKOCHCTEMA IMUPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMa
XBOMHOTO Jiecay, «llenun nutanusy, «XunaudectBoy, «Ilapazutuzmy, «Konkypenimsy», «Cumonos», «Kommencaauzmy».

Ob6opynoBanue: repdapu pacTeHU M IKUBOTHBIX, IMPHUCIOCOOJICHHBIX K BIHMSHHAIO PA3IMYHBIX HKOJOTHYECKUX (PAKTOpOB, repOapuu
CBETOJIIOOMBBIX, TCHEIIOOWBBIX U TEHEBBIHOCIUBBIX PACTECHH, CBETOIIOOMBBIC, TCHETIOOWBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHS, TepOapuu u
KOJIJICKIIMM TEIUI0IO0UBBIX, 3MMOCTOMKUX, MOPO30YCTOMUMBBIX pacTEHHH, Yyydesa NTUL U 3Bepeil, repdapuu pacTeHU, pOACTBEHHBIX K IMIpodUTam,
KcepopuTam, Me3opuTamM, KOMHATHBIE PACTEHHS TPYIII, KOJJICKIIMH XHBOTHBIX, OOMTAIOIIMX B PA3HBIX Cpelax, repOapuu M KOJJICKIIUH PAacTeHUH U
KHMBOTHBIX, C Y4€TOM UX OCOOCHHOCTEH MPUCIIOCOOIEHHOCTH K CE30HHBIM YCIOBUSM JKU3HU, FepOapry U KOJIJIEKIIMM PACTEHUH U )KUBOTHBIX PAa3JIMUHBIX
KU3HEHHBIX (POPM, KOJUIEKI[UH )KUBOTHBIX, B pa3JIMUHbIE OMOTHUECKHUE B3aUMOACHCTBHUSL.

JlaGopaTopHnasi pa6oTra «BplsBiIeHHE IPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTopHnasi pa6ora «BplsBieHHEe NPUCTOCOOIEHUI OpraHu3Ma K BIUSHUIO TEMIIEPATYPhI».

JlaGopaTopnasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHMI U3 Pa3HBIX MECT OOUTAHUSI.

Tema 8. Jxos10rust BUIOB M NOMYJIAIHIA.

DKOJIOTHYeCcKHe XapaKTepUCTUKH NpuMeHeHus. [lomymsuus kak Ouonormdeckas cucrema. Poilb €CTECTBEHHOCTH OKpY’KaloIIeld Cpensbl,
¢usznueckux OapbepoB M OCOOCHHOCTEH OHOJOTMU BHJIOB B IPOCTPAHCTBEHHOW CTPYKType mnomyisiiuil. OCHOBHBIE MOKa3aTelld HANpaBICHUS:
IIPUCYTCTBHUE, OCBEIIEHNUE, BO3PACTHAS U TI0JI0BAsi CTPYKTYpPa, POKAAEMOCTD, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIMSL.

OKojoruyeckas CTpykTypa aedarenbHocTu. OLeHKa coTpyaHu4YecTBa. /lnHamMuKa MOBENEHUS U €€ peryiupoBaHue. buoTuueckuii noTeHnuan

IIPOAYKTUBHOCTU. MoaenupoBanue qUHAMHUKHU pa3BuTHsl. Kpusble pocta pazButus. Kpusele BbpKUBaHMs. PerynupoBanue onpeneneHus MOMyJIsanui:
poiib (aKTOPOB, AETATU3UPOBAHHBIX U HE JETATIM3UPOBAHHBIX OT MJIOTHOCTH. DKOJIOTUYECKUE cTpaTeruu BuaoB (p- u K-ctparerun).



[TonsiTue 06 3TOM HuMIE Buaa. Mecroburanue. MHoromepnast Mmoenb Huim Jx. M. Xatunncona. Pasmepst coOcTBenHbIe HUIIM. [loTeHIIManbHas
U peaJIn30BaHHAsl HUILLU.

Bun kak cucrema nonynsauuid. Apeansl BUI0B. BUibl M UX )KU3HEHHBIE CTPATEruu. DKOJIOTHYECKUE SKBUBAJIEHTHI.
3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIMU )KMBOTHBIX. bruosornyeckue MHBa3suu 4y>K€pOIHBIX BUIOB.
Hemoncrpamuu IToprper: /x. M. Xatunncon. TaOmuibl U cxeMbl: «IKOJIOTHYECKHE XapaKTEPUCTHKHU 3BOMIOIMNY, «lIpoctas cTpaHOBas

CTPYKTypa dBoIOIHN», «Bo3pacTHbie mupamuibl KOHPUTypanun», «CKOPOCTh 3aCelCHHs MOBEPXHOCTH 3eMIIM OHMOJIOTMYECKUMHU OpraHHU3MaMuy,
«Mopens vumu JIx. Y. Xatunncona». O6opynoBanue: repdapiu pacTeHHUM, KOUIEKIIUY KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoGienust ceMsH pacTeHUI K PacCeICHUIO.

Tema 9. DKoJ10THA CO00IIECTBA. JDKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opranu3anuii. buonenos u ero crpykrypa. CBs3u MeXy OpraHu3MamMu B OMOLIEHO3E.

Oxocucrema Kak oTkpbiTast cucrema (A. [[x. Tencnu). OyHKIMOHANBHBIE OJOKM OPraHU3MOB B SKOCHUCTEME: MPOAYLIEHTbI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBuu. Tpoduueckue nenu u cetu. A6uotrueckue 6;10ku 3kocucTeMsl. [TouBsl 1 niibl B skocucremax. KpyroBopor Bemiects
Y TIOTOK PHEPTHH B SKOCUCTEME.

OcHoBHbIE TIOKa3aTeNIN FIKOCUCTEMBI. brioMacca 1 mpoayKius. DKOJIOrMuecKue MupaMu/Ibl Yucell, 0nomMacchl U SHEPTUH.

Hunamuka skocucmemvl. Kamacmpoguueckue nepecmpotiku. Pnyxmyayuu. HarpaBieHHbIE 3aKOHHBIE CMEHBI COOOIECTBA — CYKIIECCHUM.
[lepBuuHbIe 1 BTOpUYHBIE CYKLIECCUU U UX BUHA. AHTPOIIOT€HHBIE BO3/1eCcTBUS Ha cykiieccuto. KinnmakcHoe cooOuiectBo. bruopaznoo6pasue u moiaHora
KpPYroBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTBA.

[Tpupoanble 3KOCHCTEMBI. DKOCUCmeMbl 03ED U peK. DKOCUCHEMbL MOPell U OKeaH08. DKocucmembl MyHOpbl, Jecd, CIenu, nyCmolib.

AHTpOHOFeHHBIe OKOCHUCTCMBI. AFpOBKOCI/ICTCMa. AFpOL[CHO3. Ha6.HIOIlCHI/ISI MCKAY aHTPOIMOICHHBIMU U YMCHBIICHHBIMU 5KOCUCTCMAaMMU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTBHI ypOoskocucteMbl. l'opoxackas c¢umopa u  Qayna. CuHaHTpoONHM3aluUs TOPOJCKOW (hayHBI.
buonoruueckoe n X03HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOICHCTBHI OPraHU3MOB B DKOCUCTEMaX. Po/ib Kackadnozo s¢hghexma u 6u006-20ughuxamopos
(knt0yesvIx 61008) 6 pyHKYuoHUposanuu dkocucmemsl . IlepeHOC SHEPrUU U BEIECTB MEXKIY COOTBETCTBYIOIIMMH SKOCHCTEMaMH. Y CTOMYMBOCTH
OpPraHU3MOB, MOMYJISINI U SKOCUCTEM B YCIIOBUSX CO3/IaHUI M aHTPOIOT€HHBIX BO3JCHCTBHIA.

Mexarnusmvr 6030eticmeust 3a2pﬂ3H€HulZ PA3HbIX mMunoe Ha cy60p2aHuttec7<0M, OP2AHUSMEHHOM, NONYIAUUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl 9KOJ102UYECKO20 HOPMUPOBAHUSL ARMPONOCEHHO20 6030elicmeust . Metomoorus CTPOUTCJIBHBIX U aHTPOIIOTCHHBIX 3KOCUCTEM.

Nemoncrpamuu lloprper: A. JIx. Tencnu. Tabmuubel u cxemel: «CTpyKTypa OuoneHo3a», «IKOCHCTEMa IIHPOKOJIMCTBEHHOTO JECay,
«JKocucTeMa XBOMHOro jeca», «OyHKIHNOHAIbHBIC I'PYIIIBI OPraHU3MOB B 3KOcUCTEMe», «KpyroBopoT BellecTB B skocucTeme», «llenn nuranus
(macTOumHAsA, NEeTPUTHAS)», «IKOJOTHUECKAs! MUPAMUIA YHCET». », «DKOJIOTHIECKasl MUpaMHia OMOMACCH), «IKOJIOTHYeCcKasi MUPaMua YHEPTUN,
«ObpazoBanue Oosota», «llepBuuHas cykueccus», «BoccraHoBiIeHME Jieca IoOce MoXKapa», «IDKOCHUCTEMa 03epa», «ArporeHo3», «KpyroBopot
BEIIECTB U MOTOK SHEPTHH B arpoueHosey, «lIpumepsr ypooskocuctem». OOopynoBaHue: repOapuu pacTeHHA, KOJUIEKIIUN PACTCHUH, dydesa MTULl U
3Bepeil, repbapuu KyJbTYpHBIX U AUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucaHue ypooIKOCUCTEMBD».

JlaGopaTopHas padora «/3yueHne pa3sHOOOPa3Hs MEJIKHX MTOYBEHHBIX 3JIEMEHTOB B PA3HBIX IKOCUCTEMAX ).

IKCKypceusi «IKCKYpCHs B THIIMYHBIN OnoreotieHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CyXO0IbHBIN HITH MTOMMEHHBIN JIYT, 03€p0, 00JIOTO)».
IkcKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIE€ WIH B TEIIOBOE XO3HCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocHcTEMA.

buocdepa — obmennanerapras o6omouka 3eMiu, TJie CYIIECTBYET WM KU3Hb. Pa3Butue mpeacrasieHuit o 6mochepe B Tpynax D. 3rocca.
O6yuenue B. U. Bepnanckoro o 6uocdepe. O6nactu 6mocdepsl u ee cocran. JKupoe BemecTBo Ouochepsl U ero PyHKIUH.

3aKkoHOMEpHOCTH cBedueHust O6uocgepsl. OcobeHHOCTH OHMOcdepbl Kak rodanbHON sKocucTeMbl. J[MHaMuuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoTs! BeliecTB U OMOreoXMMHUECKHEe HUKIIBI (YIJIepol, a30T). PUTMHUHOCTD TeHeHIM B Guocdepe.

3oHanbHOCTH Onocdepsl. [Ipennoxenue o 6nome. OcHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca,
CTEIH, CaBaHHbI, ITYCTBIHH, TPOIIMYECKHE JIeCa, BHICOKOrOpbs. Kianmar, pacTUTENbHBINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa 1 (yHKIIMH )KUBBIX CUCTEM, OLIEHKA UX PECYPCHBIX BO3MOKHOCTEN 1 OMoc(hepHbIX HyHKINH.



Nemoncrpamuu [loprpersr: B. . Bepnanckuii, D. 3tocc. Tabauubl u cxemsl: «I'eochepsr 3emnn», «KpyroBopoT azora B mpupomae»,
«Kpyrosopot kucnopoza B npupoze», «KpyroBopot Bojisl B ipupoae», «OcHoBHbIE OnocyMbl», «KitnMmatndeckuil nosic 3emun», « Tynapay, «Taiiray,
«Cwmemannbii necy, «lllupokonucTBeHHbIH ecy, «Ctenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii aecy.

Oo6opynoBanue: repOapuy pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaiouias cpeaa.

DKoJorn4YecKre KpU3nChl U UX MpUUnHbL. Bo3aeiicTBue uenoBeka Ha Ouocdepy. 3arpsisHeHue BO3AyIIHOM cpeapl. OXpaHa Bo3ayxa. 3arpsa3HeHHe
BOAHOM cpenpl. OXpaHa BOJIHBIX pecypcoB. Pazpymenue 3emiin. OxpaHa MoOYBeHHBIX pecypcoB. Vi3MeHeHue kinumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTENIBHBIM M JKUBOTHBIM MuUp. OXpaHa pacTUTEIBLHOTO M MHpa JIOMAIIHHUX >XKUBOTHBIX. OCHOBHBIE
MIPUHLMIIBI OXpaHbl Ipupoabl. Kpacubeie kauru. Oco6o oxpansiemas npupogHas reppuropust (OOIIT). borannueckue caabl ¥ 300J0THUYECKHUE TAPKU.

OcCHOBHBIC IMPUHIMUIIBI CBA3aHbI C PA3BUTHUEM YCJIOBCUCCTBA U IIPUPO/IBI. PanmonansHOE IIpUPOAOITI0IL30BAHNEC N COXPAHCHHUE OMOJIOrTYECKOro
pa3H006pa3I/151 3emin. O6IJ_II/IC MCPLBI pCarupoBaHus Ha SKOJOIMYCCKHUEC KPU3HChI. OcobeHHocTu COBPEMCHHOI'O KpHU3HCa U €0 BEPOATHBIC ITOCIICIACTBHUA.

Pa3BuTHe MeETO/IOB pa3BUTHS TEXHOJOTHUN TEXHOTEHHBIX MpoleccoB. Cucmemuble UCCIe008anUs nepexooa K pecypcocbepezaiowei U
KOHKypeHmHou dnepeemuke. buonocuueckoe pasnoobpaszue u dbuopecypcol. Hayuonanouvie ungopmayuonnvie cucmemvl, obecneuenue 00Cmyna K
uHopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U dKocucmem. OCHOBbL IKOpeabUIUMAaAYUU IKOCUCEM U CHOC0D08 6OPbOLL ¢ OUOBPEHCOCHUAMU.
Pexoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTIEM.

Jemoncrpamuu Tabuuibl U cxembl: «3arps3HeHne aTMocdepbl», «3arpszHeHne ruapochepb», «3arpszHeHue 3eminy, «l lapHukoBbIi 3G hexT,
«Oc000 oxpaHsieMble IPUPOIHBIE TEPPUTOPUIY, «MOIETN YIPABISIEMOIO MUPAY.

ObopynoBanue: ¢hoTtorpaduu oXpaHIeMbIX pacTeHu U )KUBOTHBIX KpacHoi kauru Poccuiickoit denepanuu, KpacHoit KHUTH peruoHa.

[NIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimMBaeT TpeOOBAHUS K pe3ybTaTaM OCBOCHHSI OOYUEHHUSI COOTBETCTBYET MTpOrpaMMaM CPeaHETO 00Iero 00pa3oBaHus:
JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.



B PE3YIBbTATC OCBOCHUS JIMYHOCTHBIX PE3YJILTATOB IIPOI'paMMBbI I10 ouogoruu BBLACIIAIOTCA CICAYIOMHE 3JICMCHTBI: OCO3HAHUEC 06y‘laIOHII/IMI/ICH
pOCCHﬁCKOﬁ HAIlMOHAJIFHOM MOTHBALIMU UACHTUYHOCTU — IIyTH K CaMOpPa3BUTUIO, CAMOCTOATCIIbHOCTU U CAMOOIIPCACIICHUIO, Haludue 603MOMNCHOCMU K
o6yquI/no 6I/IOJ'IOFI/II/I, yeilernanpasjiennoe pazeunmiue BHyTpCHHUX Y6G)I(,HGHPlﬁ JIJMYHOCTHU Ha OCHOBE KJIHOYEBBIX HeHHOCTeﬁ N UCTOPUUCCKUX TpaI[PII.IPIfI,
Pa3sBUTHA OHOJIOTHYECKUX 3H3HHI>1, 20MOBHOCU U CHOCOOHOCHIb 06yqa10un/1xc;1 PYKOBOAUTHLCA B JACATCIBHOCTH CBOMMHU HECHHOCTHO-CMBICJIOBBIMU
YCTaHOBKaMM1, OCHOBAHUAMU CHUCTCMbI OMOJIOTUTYECKOI0 O6p330BaHI/I$I, Hajiuduem npaeacoO3HaHusl ITOM KYJBbTYPBbI, CNoCcoOHOCMAMU CMABUMb Oeian 1
CTPOUTH JKU3HCHHBIC IIJIAHBI.

HpOI‘paMMBI OCBOCHUS JIMYHOCTHBIX PE3YJIbTATOB II0 6I/IOJIOI‘I/II/I 3aKpCIUICHBI B CAWHCTBC y‘-IC6HOfI 1 BOCIIMTATEIILHOM ACATCIIBHOCTH B
COOTBETCTBUM C KOHCEPBATUBHBIMH B3IJISAMH COLIMOKYJIBTYPHBIMH, HUCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, MPHUHSTHIMU B
o0miecTBe COOJIFO/ICHUST U HOPMaMHU TOBEACHHS M COOJIFOJIAIOTCS IMPOIECCHl CAMOIO3HAHUS, CAMOBOCITUTAHMSI M CAMOPA3BUTHS, PA3BUTHUS BHYTPHU
MO3UIUH JIMYHOCTH, aTpuoTu3Ma u [lognepkka 3aKkoHa U IPaBOIMOPAIKA, YETIOBEUECKOTO TPY/Ia U CBEPXIIOKOJIEHHS, B3AUMHOT O KOHTPOJIsS, 0€pPEeKHOTO
OTHOIIEHUA K KYJIbTYPHOMY HACJIEAUIO U TPAJUIMSAM MHOTOHALMOHAIBHOTO Hapoaa Poccuiickoin Denepannu, OKPYKaAOLWEH CPEbl U OKPYKarOIIeH
CpeIbl.

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Kypca npeaMeTa «buoIorus» 10JKHbI OTPaXkaTh TOTOBHOCTh M CHOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJUTHCS
c(OpMHPOBAHHOW BHYTPEHHEH MO3UIKEH JTUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPUEHTALMH, TO3UTUBHBIX BHYTPECHHUX YOEXKICHHH, COOTBETCTBYIOIINX
YCTOWYMBBIX IEHHOCTHBIX MMO3ULMIA POCCUICKOTO 00IECTBa, POJJICHUS AKU3HEHHOT'O OIbITA U OIIbITA ACATEIbHOCTH B IPOLIECCe pealn3aliid OCHOBHBIX
IIPUHIUIIOB BOCIIUTATEIbHOM IE€ATEIBHOCTH, B TOM B YaCTH KOJUYECTBO:

1) BbIciICE OOpa3oBaHue:

c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIUK 00YUaIOIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHa POCCUIMCKOTO 00IIECTBA;

OCO3HaHHUC CBOUX KOHCTUTYIIMOHHBIX ITPpaB U 06$I3aHHOCTeI71, YBAKCHHUC 3aKOHA U IPABOIIOPSAKA,

TOTOBHOCTh K COBMECTHOM TBOp‘lGCKOfI ACATCIIBHOCTU TIPU CO3JAaHUH HAYYHBIX IHPOCKTOB, PCHICHUWU HAYYHBLIX W IMTO3HABATCIIBHBIX 3a/ad4,
OMOJIOTUYECKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH ONPCACIIAITHL CBOIO MMO3UIHIO IO OTHOIICHUTIO K SIBJICHUSIM COBpCMeHHOf/'I JKU3HU U OOBSICHATH €cC,

YMCHHUC YYUTHIBATH B CBOUX JIENCTBUSX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O B3aMMOJEUCTBUS JIFOAEH C PasHbIMU y6C)KI[eHI/ISIMI/I, KYJIbTYPHBIMHA
HEHHOCTAMU U KOHKPETHBIMU ITOJIOKCHUAMMU

TOTOBHOCTb K COTPYAHMUYECTBY B MPOIIECCE COBMECTHOI'O BBIITOJIHEHUS YU€OHBIX, [I03HABATEIbHBIX U UCCIIEI0BATENbCKUX 3a/1a4, YBAXKUTEILHOTO
OTHOIIECHUS K MHEHUIO KOH(IMKTOB MPU 0OCYKACHUH CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO CO/IEPIKAHMUS;



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;
2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb POCCUMCKON I'Ppa)KAaHCKOM MIEHTUYHOCTH, MATPHOTH3M, MOJAJEPAKKA CBOEr0 Hapojad, YyBCTBO OTBETCTBEHHOCTH IEPE]
Ponunoii, rop1ocTs 3a CBOM Kpai, CBOX0 PoiuHy, CBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSAIIEE MHOTOHALIMOHAIILHOTO Hapoaa Poccuy;

HNCHHOCTHOC OTHOIICHUE K IMMIPUPOAHOMY HACJICAUIO U MMAMATHUKAM MMPUPOAbI, JOCTUKCHUSIM Poccuu B HayKe€, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX,
Tpyae,

CII0OCOOHOCTD OLCHUTDH BKJIA/ pOCCHﬁCKHX y‘-IéHI)IX B CTAHOBJICHUC U PA3BUTUC 6I/IOJIOFI/II/I, IMOHUMAaHUE 3HAYEHHUSI OMOJIOTHHU B ITIO3HAHUU IIprUpoAbL
IpUupoAbl, B )KU3HU YCIIOBCKA U COBPECMCHHOI'O O6H.I€CTBa;

ujieiiHast yBEpEHHOCTb, FTOTOBHOCTD K cyx0e u 3amute OTeyecTBa, OTBETCTBEHHOCTh 3a CBOIO CYABOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh MOPATBHOTO CO3HAHUS, ITHUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLCHUBATHL CUTYyallUIO U IPUHHUMATL OCO3HAHHBIC PCHICHUS, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE OYAYyIIEro;

OTBCTCTBCHHOC OTHOHICHUC K CBOUM POAUTCIIAM, CO3HaHHUC CEMbU Ha OCHOBC OCO3HAHHOI'O IIPUHSATHA IICHHOCTEeH CeMEWHOM J>XU3HHU B
COOTBCTCTBHHU C TpaAULIUSAMU HAPOIOB POCCI/II/I;

4) 3cTeTUYECKOI0 BOCIIUTAHUS
ACTETUYECKOE OTHOIIICHUE K MUPY, BKIFOUas ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOT'O TBOPUECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;
MOHUMaHNE AMOIIMOHAIBHOT'O BO3JACHCTBUS dKUBOM IPUPOBI U €€ IEHHOCTEH;

TOTOBHOCTH K CAMOBBIPAKCHHUIO B Pa3HbIX BUIaX UCKYCCTBA, YUCT Ka4CCTBa TBOp‘IGCKOfI JIMYHOCTH,



5) puznueckoro BocnuTaHus, GOpMUPOBAHUSA KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 310POBbSI:

MOHMMaHUE U obOecriedeHre 370pOBOro U 0e30macHoro obpasa KM3HM (3I0pOBOE MHUTAaHUE, COONIOACHHE TMTMEHWYECKUX MPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXHUM 3aHATUN U OTABIXA, PETYJSIpHAs AMHAMHUKA aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOILICHHS K
COOCTBEHHOMY 37I0POBBIO U IICUXUYECKOMY 37I0POBBIO;

MOHMMAaHKE EHHOCTEN MHIMBUIYaJIbHOTO MPaBa U KOJJIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B OTHOLICHUH YTPO3 3J0POBBIO U JKU3HHU JIIOCH;

OCO3HaHHE MOCIEACTBUM U HEMPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOICHUE aIKOTOJIsl, HAPKOTHUKOB, KYPEHHS);

6) TPya0BOr0 BOCIMTAHUS:

TOTOBHOCTB K TPYZy, OCO3HaHUE LIEHHOCTEW MacTepCTBa, TPYJOI00HE;

TOTOBHOCTHh K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTUYCCKOU H COIII/IEUIBHOﬁ HaITpaBJICHHOCTH, CIIOCOOHOCTH WHULIMHUPOBATh, IUIAHUPOBATH U
CaMOCTOATCIIbHO BBIINIOJIHATD TAKYIO JACATCIbHOCTD,

MHTEpEeC K pas3auyHbIM cepam mpodeccrnoHaTbHON NESTeNbHOCTH, YMEHHE OCO3HAHHO BHIOMpATh OynymIyro mpogeccuio M peaarn30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K TIOJTHOMY 00pa30BaHUIO U CAMOOOPA30BAHUIO Ha BCIO KU3HB;
7) 3K0JI0TMYEeCKOT0 BOCTIUTAHUSA:
9KOJIOTMYCCKOC OTHOIICHUE K IMTPHUPOAC KaK K UCTOYHUKY KU3HU HA 3GMJ'IC, Ha OCHOBC €€ CYIICCTBOBAHUSI,

MOBBILIEHHE 0COOOr0 YPOBHS KYJIbTYPhl: IPUOOPETEHHE OMbITA, [IJIAHUPOBAHHUE MOCIEAYIOLUIUX I1aroB U OLIEHKAa UX BO3MOXKHBIX MOCIEACTBUI
IUIS OKpYKaroLIe Cpenbl;

OCO3HaHHE TJI00ATBLHOIO XapaKkTepa 3KOJIOTUYCCKUX HpO6HCM n HyTefI HX PCHICHUA,
BO3MOXHOCTb HMCIIOJIB30BATH IIOJIYYCHHBIC IIPU H3YUCHUH OMOJIOrMM 3HAHMS W HAaBBIKU npu oOecreyeHnu npo6neM, OrpaHU4YCHHus C

paIoHaIbHBIM MPUPOIONIONH30BaHUEM (COONIOICHNE TPAaBUI MOBEJACHHS B MPHUPOJIC, HAMPABICHHBIX Ha COXpPAaHEHHE PABHOBECHS B DKOCHUCTEMaX,
OXpaHe BUJIOB, IKOCUCTEM, Ouochepsr);



AKTUBHOE HENpUATUE ACUCTBUN, IPUHOCAIIMX Bpel OKPYXKaroLlel NMPUPOAHON cpelie, yMEHHUE IPOrHO3UPOBATh 3KOJOTMUYECKHUE MOCIIEICTBUS
IIPEeAIPUHUMATEIBCKOMN 1€ATENBHOCTH U MIPENOTBPALLATD UX;

HAJINMYUEC PA3BUTOTO 3KOJIOTMYCCKOI'O0 MBINUICHUA, KYJIBTYPhbI, OIlbITa ACATCILHOCTU TJIaBHOM HaIpaBJICHHOCTHU, HABBIKOB PYKOBO/ICTBA MMHU B
HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ u COHH&HBHOﬁ IMPaKTHUKE, IIEpexoaa K HpaKTquCKOﬁ ACATCIIbHOCTH IJIaBHOM HAITpaBJICHHOCTH,

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

C(l)OpMHpOBaHHOCTI) MHPOBO33PCHUA, COOTBETCTBYIOIAA COBPEMCHHOMY IIOAXOAY pa3BUTHA HAYKHU U O6H.[€CTB€HHOI>1 IMPpaKTHUKHW, OCHOBAHHAA HA
AUAJIore KyJabTYphlI, CHOCO6CTBYIOH_IEI$I OCO3HaHHIO CBOCTO MECTA B IMMOJIMKYJIBTYPHOM MHPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M YUTATEJILCKOU KYJbTYPBI KaK CpEeACTBa BSaHMOHCﬁCTBI/IH MCKAY JIXOAbMU U IIO3HAHUS MUPA,

MOHMMaHUe crenuuKU OMOJIOTUU KaK HayKH, OCO3HAHUS €€ IBI)KEHHUSI B CTOPOHY MOCTENIEHHOT0 HAYYHOT'O MBIIIICHHUSI, CO3aHUS I[EJIOCTHOTO
MPEACTABICHUS 00 OKpPYXaloleM MHUpPE KaKk O €IWHCTBE MPHUPOJIbI, YEJIOBEKAa M OOIIEeCTBa, B MO3HAHUM 3aKOHOMEPHOCTEH M YCJIOBHU COXpaHEHUs
€CTECTBEHHOT'O PAaBHOBECHSI;

YBEPEHHOCTh B MHHOBALMOHHOCTU OMOJIOIMHU AJIsi COBPEMEHHOMN LIMBUIIM3AIMU: 00ecIieYeHre HOBOTO YPOBHS Pa3BUTHS YEJIOBEYECTBA, CO3aHNE
NEPCHEKTUBHBIX TEXHOJIOTUH, CIIOCOOHBIX PELINTh PECypCHbIe IPOOIEMbl UEI0BEUECTBA, IIOUMCK MyTell BbIX0/1a U3 MPOOIJIEM 3KOJIOIMYECKOTO Pa3BUTHS
u o0ecrieuyeHre nepexo/ia K yCTOMunBOMY pa3BUTHIO, PallMOHAIIBHOMY HCIIOJIb30BAHNIO OMOpPECypcoB U (POPMHPOBAHUIO HOBOTO CTaHIAPTa KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUN B LIEJSAX MOBBIILIEHUS 00IEH KYJIbTYphl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK
COCTaBHOM 4acTH (PyHKIIMOHAIBLHON IT'PaMOTHOCTH 00y4aromuxcs, GopMUpyeMOil pH U3ydeHUH OUOIOTHH;

IMOHUMaHHE OCHOBAHUM METOHOB IIO3HAHUA, IPUMCHCHUC B PA3JIMYHBIX HAYKaAX, CITOCOOHOCTH HCIOJIB30BATh MOJIy4yac€MbIC 3HAaHUA IJId aHaJIn3a
U OOBSICHEHUS MEPCIICKTUB OKPYXKAOIICTO MUpPa U HNPOUCXOAAININX B HEM I/ISMCHeHl/If/'I, YMCHHE ICJIaThb 000CHOBAHHbBIC BbIBOJIbI HAa OCHOBC HAaY4YHBIX
(baKTOB n (1)3.KTI/I‘-ICCKI/IG JaHHBIC C MOJTYUYCHUECM JOCTOBCPHBIX BBIBOAOB;

BO3MOXXHOCTb CAMOCTOSTEIIFHO MUCIIOIb30BaTh OMOJIOTHYCCKUE 3HAHUS JJI PpCIICHU A HpO6JICM B M3HAYaJIbHO KU3HCHHBIX 06’LCKT8.X;

OCO3HAaHHE IIEHHOCTEeW Hay4yHOW JAeSTeIbHOCTH, TOTOBHOCTh M3y4aTh MPOEKTHYIO U HMCCIEA0BATEIbCKYIO NEATENbHOCTh WHIAMBUAYAIBHO U B
rpyIIe;

TOTOBHOCTb M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06pa3OBaHI/IIO n caMoo6pa30BaHmo, K aKTUBHOMY IMOJIYYCHHUIO HOBBIX 3HAHUHA 110 OMOJIOTUU B
COOTBETCTBUH C )KU3HCHHBIMU HOTpe6HOCT$IMI/I



METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaqmeTHble pe3ysbTaThl OCBOEHUS yueOHOro mnpeamera «buosiorus» BKIIHOYAIOT: 3HauYMMblEe Ui (POPMHUPOBAHUS MHPOBO33PEHUS
00yJaroImuxcs MEKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) O0IICeHayYHbIE TOHATHS, OTPaXKAIOIIUE [IEIOCTHOCTh HAYYHOM KapTUHBI MUPA U CTIEUAIbHBIC
METO/bl MO3HaHUs, IPUMEHEHHE B COBPEMEHHBIX HayKaX (BEILECTBO, SHEPrus, sBIEHHE, IPOLECC, CUCTEMa, HAYUHbIH (DakT, MPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIEI0BaHuE, HAOIIOJEHUE, U3MEPEHHUE, FKCIIEPUMEHT U JPYTUe); YHUBEPCAIbHBIE TEXHOJIOIMYECKHUE JEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHKATHBHBIC, PEryJIATHUBHBIE), oOecrieuyeHHe oOecredeHus (QYHKIMOHAIbHOM I'pDAaMOTHOCTH U COLMAJIbHBIX HaBBIKOB
o0yJaromuxcs; CnocoOHOCTH OOYYAIOUIMXCS HCIOJIB30BaTh OCBOCHHBIE MEXAMCUUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS M YHHBEPCAJIbHBIC
TEXHUYECKHE ACHCTBUS B I03HABATEIbHON U COLIMAIIBHOM ITPAKTHKE.

B pe3ynbrare u3ydeHus OMOJIOTHH HA YPOBHE CPEIHET0 00IIero 00pa3oBaHusl y 00yJaromuxcs GOpMHUPYIOTCS TO3HABATEIbHBIC YHUBEPCAIbHbIC
TEXHOJIOTHYCCKUEC, KOMMYHI/IKaTI/IBHI)IG yHI/IBepcaJ'II)HBIe TCXHOJIOTHUYCCKHUC ﬂeﬁCTBHﬂ, pel“y.]’[f[TI/IBHI)IG YHI/IBepcaJH)HI)IC TCXHOJOTI'NMYCCKHUC ﬂeﬁCTBHﬂ,
COBpEMEHHAs JIeITEIbHOCTb.

MeranpeameTHbie 00IIHMe pe3yJIbTaThl OCBOCHHUS CPEAHET0 00pa30BaHus JIOJKHBI OTPAXKATh:

BianeHue yHHUBepCaJbHBIMU YU€OHBIMH NMO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBBI€E JJOrHUECKHE AeHCTBUA:

CaMOCTOSATENIFHO CHOPMYITHPOBATh U AKTYaTM3UPOBATh POOIIEMY, PACCMOTPETh €€ BCECTOPOHHE;

IpY OCBOEHHMM 3HAHUI MPHUEMBbI JIOTHYECKOTO MBIIUICHHUs (aHalu3, CUHTE3, CpaBHEHME, Kiaccu(ukaius, 00001eHne), PaCKpbIBaTh CMBICI
OMOJIOTrMYECKHUX MOHATUHN (BBIACNATH UX XapaKTepHbIE IPU3HAKU, COXPAHATh CBSA3H C APYTUMHU MOHITUSIMHU);

ONpeACIIAAThL LEIN ACATCIBHOCTHU, 3a/laBaTh IMapaMCTPbl U OIPCACIIATL KPUTCPUNU HUX I[OCTH)KGHH?I, COOTHOCUTH PE3YJbTAaThbl ACATCIBHOCTU C
IMOCTABJICHHBIMU BparaMu;

HCIIOJIb30BaTh OMOJOTHYECKHE IOHSITHUS JJIs 00BSICHEHUS (I)aKTOB 1 OCHOBaHMH JKUBOM IMPpUPOAbI;

CTPOUTH JIOTUYCCKUC PaCCYNKICHUS (I/IHJIYKTI/IBHI)IG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/ISIM), BBIABJISIT 3aKOHOMCPHOCTH W HPOTUBOPCHHUSA B
paccMaTpruBACMBIX SABJICHUSX, (pOpMy.TII/IpOBaTB BBIBOJbI U 3aKJIFOUYCHU A,

MMPUMCHATH CXECMHO-MOJCIIbHBIC CPECACTBA I 1/1306pa>1<eH1/1;1 CBsI3€H M CBA3EH B HN3Yy4aCMbIX OMOJIOTHYECKUX O6’BCKTE[X, a TaKX¢C HpOTI/IBOpC‘-II/Iﬁ
Pa3sHOro poJa, BEIABJICHHBIX B Pa3JIMYHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHHKAX,



Pa3zpaborats 1uaH pemeHust mpodiieM ¢ yI€TOM aHalln3a COCTOSHUS MaTepUaIbHBIX H HEMATEPUAIbHBIX PECypPCOB;

BHOCHTH KOPPEKTHBBI B JICSITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3y/IbTATOB JCHCTBHM, OLICHUBATh PUCKHU TOCIICACTBHI JACITCIbHOCTH,
KOOPJIMHHUPOBATH M BBITIOJHATH PA0OTY B YCIOBHUSIX PEATbHOr0, BUPTYATHHOIO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIILJICHUE PU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 0a30BBIE HCCIEN0BATEILCKHE AeHCTBUA:

BJIaJCTh HaBbIKaAMH y‘-IC6HO-HCCJICIIOB3.T€JII:CKOfI n HpOCKTHOﬁ ACATCIIBHOCTH, HABbBIKAMU pPa3pCHICHUA np06neM, TCXHOJIOTUYHOCTBIO U
TFOTOBHOCTBIO K CAMOCTOSATCIIBHOMY IMOUCKY MCTONOB PCUICHUS MMPAKTUYCCKUX 3a/la4, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHUSL;

HCIIOJIB30BATh PA3JIMYHBIC BUJbBI ANCATCIIBHOCTU IIO IOJYUYCHHUIO HOBBIX 3HaHPII>'I, Hnux Hp606p330BaHI/IIO, Hpeo6pa3013aHI/1}0 U IIPUMCHCHUIO B
HAaYYHBIX YUPCIKACHUAX, B TOM YHUCJIC IIPU CO3JJaHUN HAYUHBIX U COOUAJIBHBIX ITPOCKTOB;

(1)OpMI/IpOBaTb TUIT HAYYHOTI'O MBIIIJICHUS, BJIaZICTh HaquOﬁ TepMI/IHOJIOFHeﬁ, KIIFOYCBBIMU ITOHATHUAMU U MCTOAAaMMU,
CTaBUTb U (bOpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4u B O6pa3OBaTeHLHOﬁ ACATCIIbHOCTH U )XM3HCHHBIX O6”beKTaX;

BBIABJIATE NPUYUHHO-CIICACTBCHHBIC CBSA3UM W aAKTYAJIM3UPOBATH 3a4da4dy, BBIABUIATH THUIIOTE3Yy PCHICHUA €€, HAXOAUTb APTYMCHTBI IUIA
A0Ka3aTcJIbCTBa CBOUX yTBep)I(I[eHPIfI, 3a1aBaThb MapaMCTphbl U KpI/ITepI/Iﬁ PpCHICHUAA,

AHAJIM3UPOBATH IOJYYEHHBIE B XOJE PELICHHUs 3aJauyd Pe3yJbTaThl, OLEHUBATh MX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaTh OLIEHKY HOBOM CUTYyalllH, OLIEHUTh IPUOOPETEHHBIN OIbIT;

M3YYUThH TEICHAPABICHHBIN TTOMCK CPEICTB MEPEHOCA U CITOCOOOB ACHCTBUH B MPOPECCHOHATBHON CPEJIC;
YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH KU3HEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX PETUOHOB CYOHEKTOB;

BBIZIBUT'aTb HOBBIC UACHU, IPCJIaraTb OPUTI'HHAJIbHBIC ITOAXOAbI U PCHICHUA, CTABUTDH HpO6J'I€MBI " 3a7la4yu, OO0IyCKad aJIbTCPHATUBHBIC PCIICHUSA



3) padora ¢ nngopmanmeii:
OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(POPMALUH (TEKCTOBBIC ydeOHBIC MOCOOHS, HAYYHO-TIOMYIISIPHON JTUTEPATyphl, ONOIOTHYECKHE
CIIOBapu M CHPAaBOYHUKH, KOMIIBIOTEpPHBIE 0a3bl JaHHBIX, B VIHTepHETE), aHATM3UpOBaTh MH(YOPMAIMIO PA3JIMYHBIX BUIOB M (OPM NpPEACTABICHUS,

OILICHUBATH €€ JOCTOBCPHOCTb U HEIIPOTHUBOPCUMUBOCTD,

dbopMynupoBaTh 3aIPOCHl U MPUMEHSTH Pa3IMYHbIe METO/BI IIPHU MOUCKE U 0TOOpe OHoIornueckoi nHGopMaluu, He0OOXOUMOM TSl PelIeHUs
Hay4HbIX 337124,

proOpeCTH OMBIT UCTIOIB30BAHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO UCIIOJIB30BAHUS
Pa3JINYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOPATh ONTUMAIBHYIO (OPMY IpENCTaBICHUS OHONIOTHYECKON WHpopManuu (CXeMbl, rpadukd, JUarpaMMbl, TAOIUIIHI,
PHUCYHKH U APYToe);

UCIIOJIb30BaTh HAay4yHbIN SI3bIK B KaueCTBE CPEJCTBAa IpU paboTe ¢ Ouojoruyeckod MH(OpMarueil: NpuMeHsITh XUMHUYECKUE, PU3NUECKUEe U
MaTeMaTHYeCKHe 3HAKH U CUMBOIIBI, (pOpMyIibl, aO0peBruaTypy, HOMEHKIIATYpY, UCIIOIBb30BaTh U MPEOOPa30BBIBATH 3HAKMO-CUMBOJIMYECKUE CPEICTBA
HarJsiIHOCTH;

o01aaTh HaBBIKAMU OOHAPYKEHUSI U 3aIIUThl HHPOPMAaLUU, UH(HOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH.

Bianenue yHuBepcaJbHbIMU KOMMYHHUKATHUBHBIMU 1€l CTBUSIMM:

1) o0menue:

U3y4darh 00IIEHUE BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBAThH B JIMAJIOTe UM OOCYKIEHHUH 10 CYLIECTBYIOIIEN 00CcyX1aeMoil Teme (yMeHue
3aJ1aBaTh, BBICKAa3bIBaTh BOIPOCHI OTHOCHUTEIBHO BBHIMOJHEHMS MpeasiaraeMol 3aJlauM, YYUThIBaTh MHTEPECHl M COIVIACOBAHHOCTH MO3UIUHI JPYyrux

Y4aCTHUKOB Auajiora ujin I[I/ICKyCCI/II/I);

pacrio3HaBaTh HeBepOaJbHBIE CPEJCTBA OOILIEHMS, OHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX
CUTYyallui, yMETh CMSIr4aTh KOH(IUKTHI U BECTU €01 HOPMAJILHO;

BJIQ/IETh PA3IMYHBIMHU CIIOCOOAMM OOIIEHUS M B3aUMOJACHCTBUSI, IOHUMATh HAMEPEHUS IPYTUX JII0JIeH, U3MEPATh YBaXKUTEIbHOE OTHOLLIEHUE K
coOeceIHUKY U B IPaBUIBHON opme (HOpMyTHUpOBaTH CBOM BO3PAKEHMS;



pa3BEPHYTO U JIOTUYHO M3J1araTh CBOM BOIPOC C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEIICTB
2) coBMeCTHAas JIeITeJIbHOCTh:

IOHUMAaTh U UCIOJIb30BATh IPEUMYILECTBA KOMAHTHON U MHUBUAYaJIbHON pabOThI IIPH OIpeIeIEHUN OMOIOTNYECKUX ITPOOIeM, 000CHOBHIBATh
HE00X0IMMOCTh IPUMEHEHUS (POPM I'PYIMIIOBBIX B3aMMOACHCTBUH MTPH peLIeHUH y4eOHOH 3a1auu;

BbIOEPUTE TEMBI U METO/IbI IEHCTBUIN YYACTHUKOB C YUYETOM OOILIUX UHTEPECOB U BO3MOYKHOCTEN KaXKIOI0 WIEHA KOJIJIEKTUBA;

COBMECTHAs ACSITEIbHOCTb, OPraHU3alMsl U KOOPAUHALUS JAEUCTBUN IO €€ OCYLIECTBICHUIO: COCTaBUTh IUIAH ACHCTBUM, 3anMcaTh JEHCTBUS C
YUETOM IIeJIeii MOMX y4aCTHUKOB, 00CYIUTh Pe3yIbTaThl, IPUHATH COBMECTHYIO PaboTYy;

OLIEHUTH KaueCTBO CBOETO BKJIAJa U KOMAH bl KaXK/IOTO YUaCTHHKA B OOIIMX pe3yabTaTax 1o pa3padoTaHHBIM KPUTEPHUSIM;
IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJEH C ITO3UIIMY HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON NHHOBALINY;

I/I3yqa171Te MMO3UTUBHOC CTPATCIHYCCKOC IIOBCIACHHC B PA3JIUMYHBIX YCTPOﬁCTBaX, BKJIFOYasA KPCATHUBHOCTbL H B006pa)KeHI/Ie, YTOOBI OBITH
WHHUIIUMATHUBHBIM.

Biasenne yHuBepCcaJIbHBIMH PeryJIsSTHBHBIMU eHCTBUAMU:
1) camoopranusanus:
UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIs BBISIBICHUS TPOOJIEM U UX PELICHUs B )KU3HEHHBIX U HAYYHBIX IIEJISX;

TIOJICTABKM Ha OCHOBE OHMOJIOTMYECKUX 3HAHWH, IIEJICBbIE U CMBICJIOBBIC YCTAHOBKH B CBOMX JICHCTBHUSX W MOCTYIKAX IO OTHOIICHHUIO K JKUBOM
MPUPOJIE, CBOEMY 37I0POBBIO U 3JI0POBBIO OKPYKAOIIHX;

CaMOCTOSITENIbHO H3Yy4aTh I1O3HABATEIbHYIO JI€ATEIbHOCTh, BBIABIATH IMPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/Ja4d B
00pa30BaTeNbHON EATEIbHOCTH U KU3HEHHBIX MEPOTIPUSATHUSX;

CaMOCTOSITENIbHO COCTaBUTh IJIaH peLIeHHs Mpo0iIeM ¢ yuETOM UMEIOIUXCSI PECYPCOB, ECTECTBEHHBIX BO3MOYKHOCTEN M MPUPOIHBIX YCIOBHIA;

JaTb OLCHKY HOBOM CUTyalluu,



YTOYHEHHE PaMOK HACTOSIIIErO MIPEIMETa HA OCHOBE JIMYHOI'O 1[BETA;
JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 32 PELICHHUE;
OLICHUTbH MIPUOOPETEHHBIN OIIBIT;

coneiicTBue (HOPMHUPOBAHHIO M OOECIIEUCHHUIO OJIArONPHUSATHONW SPYAUIMM B Pa3HbIX OOJACTSIX 3HAHWM, MOCTOSHHOE IOBBIIIEHHE CBOETO
00pa30BaTeNbHOTO U KYJIbTYPHOI'O YPOBHSI.

2) caMOKOHTPOJIb:
JIaBaTh OIICHKY HOBOW CUTYalluH, BHOCUTh KOPPEKTHBBI B ICATEIILHOCTh, OI[CHUBATh COOTBETCTBHE PE3YJIbTATOB JCHCTBUSM JIUIL;

BJAJICTh HABBIKAMM IO3HABATEIbLHOU pe(bHeKCI/II/I, TaKUMHU KaK OCO3HAHHUA IMPOUCXOAAIIUX ﬂeﬁCTBHﬁ W MBICIIMTCIIBHBIX ITPOHCCCOB, HX
PE3YyJIbTAaTOB U IIPUYNH, UCITOJIB30BATh TPHUEMbI pe(bHeKCI/II/I JJIs1 OICHKH chyauHﬁ, BbI60pa BCPHOI'O PCHICHM,

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CH)KEHUIO;
MOTHBBI IPUHATHS U apTYMEHTBI IPYIUX IIPU aHAJIU3€ PE3yIbTATOB ACSITEIBbHOCTH;
) IPUHSATHE ce0sl U APYTHUX:

NPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U JIOCTOMHCTBA;

MOTHBBI IPUHSATHUS U apTyMEHTBI JPYTUX IIPU aHAJIU3€ PE3YNIbTATOB JIE€ATEIBHOCTH;
BaTh CBOE MIPaBO U MPABO APYTUX MPU3HABATH OIINOKH;

pa3BuUBaThb CIIOCOOHOCTh IIOHUMAThb MHD C ITO3HUIINHU Apyroro YCJI0BCKa.

IHNPEAMETHBIE PE3YJBTATHBI

[TpenmeTrHbIe pe3yabTaThl OCBOEHHS COIepKaHus Kypca «bruonorusy Ha yriyOJIEHHOM ypOBHE OpUEHTHPOBAHbI Ha o0ecrieyeHre MpopUIbHOTO
oOyueHus: oOyuaromuxcst Onosnoruu. K HuUM oTHOCATCSA: 0COOEHHOCTH /Jisi OMOJIOTUM HAYYHBIX 3HAHUHM, IPUEMOB U IPUEMOB JIEHCTBUI MO OCBOEHUIO,



npeo6pa30BaHmo n Hp606pa3OBaHI/II-O 3HaHHI>'I, BUIBI JCATCIBHOCTH 110 IIOJIYUYCHUIO HOBBIX 3HAaHUM U UX IMIPUMEHCHHUC B Pa3JIMYHbIX HAYYHBIX, a TAK¥XKC B
CCTCCTBCHHBIX )KNU3HCHHBIX YCIIOBUAX. HpeHMeTHHG PE3YyIbTaThl NPCACTABIICHEI 110 I'OJJaM U3Yy4YCHHA.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTo mpenameta «buonorus» B 10 knacce HeOOXOAUMO OTPA3UTh:

chopMHUpPOBAHHBIC 3HAHKMS O MECTHOW M OMOJIOTHYECKON CHCTEME B COBPEMEHHOM HayKe, B €CTECTBEHHO-HAYYHOH KapTHHE MUpA, B MMO3HAHUU
MIPHUPOJIBI, YCTOMYUBOCTH U 00ECIICUEHUH IPOOJIEM PAllHOHAIBHOTO IPUPOIOIOIB30BAHMUS, O BKJIAJAE POCCHICKUX M 3apyOEKHBIX YUEHBIX B PA3BHTHE
Ounosoruu;

KOTOpasi BKJIIOYAET B ce0s: OCHOBOIIOJATAIONINE OMOJIOTHYECKUE TEPMUHBI U MOHATHS (KU3Hb, KJIETKA, OpraHu3M, METa0o0JIu3M, TOMEOCTa3,
CaMOPETYJISAIIHS, CAMOBOCIIPOU3BOJICTBO, HACIEICTBEHHOCTh, I3MEHYHBOCTE, POCT U Pa3BUTHE), OMoorndeckue Teopuu (kiaerounas reopus T. [1IBanna,
M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopusi HacienctBeHHoctu 1. Moprana), yuenus (H. M. BaBunoBa — o meHTpax MHOrooOpasusi u
MIPOUCXOXACHUS KYJIbTYPHBIX PACTCHUN), 3aKOHBI (€AMHOOOpa3Us MOTOMKOB TIEPBOTO MOKOJICHUS, YUCTOTHl TAMET, HE3aBUCHUMOT'O HacjemaoBaHus [
Mewnpensi, TOMOJIOTHYECKUX PS/IOB B HACJIEACTBEHHOM n3MeHunBoctu H. BaBunosa), mpuHIMIIHUATBLHOCTH (KOMILIEMEHTAPHOCTH);

NPUMEHEHHE METOJI0B HAyYHOTO IMO3HAHHS, MPUMCHEHHE B OHOJIOTHYECKMX HCCICIOBAHUSIX JKUBBIX OOBEKTOB (OMHCAHUE, HU3MEPCHUE,
HaOJI0ICHUE, SKCIICPUMEHT);

Mpl1 oTHaeM NpeAroYTeHUE JTONOJHUTENIbHBIM IPU3HAKaM: BUPYCOB, KJIETOK IIPOKAPUOTOB U 3YKapHOTOB, OJJHOKJIETOUHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB, B TOM UYHCJIE€ CMEPTOHOCHBIX, TPUOOB, PAaCTEHUH, )KUBOTHBIX M YEJIOBEKA, OPTaHOB U CHCTEM OPraHOB PACTEHMM, )KHUBOTHBIX, YEIOBEKa,
MIPOLIECCOB KU3HEJEATENIbHOCTH, MPOTEKAIOLIUX B OpraHU3Max pPACTEHUH, KUBOTHBIX. W YEJIOBEKAa, OMOJOTMYECKUX MPOLECCOB: OOMEH BEIIECTB
(MeTabosn3m), TpaHchopMaIys SHEPTUH, OpOKEHHs, AaBTOTPO(HOTO U TeTepOTPO(PHOTo THUIAa MUTAHU, (HOTOCHUHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, s3MOpruoreHes3a, NoCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOXKEHUS, UHIUBUIYaIbHOIO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMO/IeHCTBUS
T'€HOB, T€TEPO3UC, UCKYCCTBEHHOI0 0TO0PA;

YMEHHE MOJAEPKUBATh B3aUMOCBSI3M MEKIY OPraHOMJAMHU M HUX CTPYKTypaMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX KIETOUYHBIMH
CYLIHOCTSIMU, MEX/1y CYILIECTBOBAHMEM U LIEMIOYKOM OPraHU3MOB Y PACTEHUH, )KUBOTHBIX U YEJIOBEKA U UX CTPYKTYPaMHU, MEX 1Y IIOCIEA0BATENbHOCTAMU
OpPraHM3MOB U MX CTPYKTypaMH, MEXAy 3TallaMd OOMEeHa BEIECTB, dTalaMd KJIETOYHOTO LMKJIAa M KU3HEHHBIMHM LMKIOB OpraHu3Ma, 3TanaMu
SMOPHOHAIBHOTO PAa3BUTHUS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHIIOM M (haKTOpaMH Cpebl OOUTAHUS;

YMCHUC BBIABJIATE OTIIMYUTCIIBHBIC IIPU3HAKU KUBBIX CUCTCM, B TOM YHCJIC paCTCHHﬁ, JKHBOTHBIX U YCJIIOBCKA,

HCIIOJIB30BATh NAHHBIC apT'YMCHTHI, 6HOHOFH‘{€CKYIO TCPMUHOJIOTUIO U CUMBOJIUKY IJId JOKAa3aTCIIbCTB POJACTBA OPraHOB pa3HbIX CUCTCMHBIX
rpynr;



YMCThH pClIaTh OMOJIOTHYECKHUE 3aa4u, BbIABJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3U MCKIAY OMOJIOTHYECKIMU nponeccamu U ABJICHUAMU, 1CJIAaTh
BBIBO/JIbI U ITPOTHO3bI HA OCHOBAHUHU ITOJTYYCHHBIX PE3YJIbTATOB,

YMETh BBIIOJTHATH Ta00paTOPHBIE U MPAKTUYECKHUE pabOThI, COOMI0IATh IPpaBUia MpH padoTe C yueOHBIM U JTa00PaTOPHBIM 000PYJOBAHUEM;

YMCHHUC BbIIBUTI'aTb T'HUIIOTC3bI, IMPOBCPATH HUX OSKCICPUMCHTAJIBHBIMHU CpPCACTBAMU, q)OpMy.TII/IPOBaTb oejib UCCJICOBAHUA, AHAJIM3UPOBATH
IMOJIYYCHHBIC PE3YJIbTAThI U A€J1aTh BbIBObI;

YMCHHEC Yy4aCTBOBATh B yqe6H0-HCCHCHOBaTeHBCKOﬁ pa60Te 10 6I/IOHOFI/II/I, OKOJIOIr'Mr U MCIUIHUHE, IMTPOBCACHHNHN Ha 0ase MIKOJIbHBIX HAayYHBIX
O6I.I.[€CTB, n HY6J'II/I‘IHOM BBICTYIINICHUU JOCTUTHYTBIX PE3YJIbTATOB HA YUCHUYCCKHUX KOH(I)CpCHL[I/IHX;

YMCTh OLCHUBATH 3TU ACICKTbl COBPEMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B o0OnacT OHOJIOTHMH H MCOUIIMHBI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC
OIJIOAOTBOPCHUC, HAITPABJICHHOC U3SMCHCHUC I'CHOMA U CO3JIaHUC TPAHCI'CHHBIX OpFaHI/ISMOB);

W3YYHUTh OCO3HAHHBIA BBIOOP Oymyiel nmpodecCHOHATBHON NEATSIEHOCTH B 00JacTH OMOJIOTHUH, MEIUIIUHEI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3sIICTBa, MUIIEBONW MPOMBILIUICHHOCTH, YIIIYOUTh [O3HABAaTEIbHBIM WHTEpPEC, HAIPaBJICHHBIM Ha OCO3HAHHBIM BHIOOP mMpodeccuu u
MIPOJIOJKEHHE OUOJIOTHYECKOT0 00pa30BaHMsI B OpPraHU3AIMIX CPEAHET0 TPO(PECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

[IpeameTHbIC pe3ynbTaThl OCBOEHUS yueOHOTO TipeameTa «buonorusi» B 11 knacce He0OX0IUMO OTPA3UTh:

c(hOopMHpPOBAHHBIEC 3HAHUS O MeCTe U OMOJIOrMYECKON CUCTEME B COBPEMEHHON HayKe, B COBPEMEHHON €CTeCTBEHHO-HAyYHOU KapTHHE MUPA, B
MO3HAHWU YCTOWYMBOCTH TPUPOABI M PA3BUTUU HKOJOTHUECKUX IPOOJIIEM YeIOBEYEeCTBAa, a TaKXKe B BOMPOCAX MOICPKKH PAIOHAIEHOTO
IIPUPOJIOTIONIB30BAHUS, U B paMKaX LIEHHOCTHOT'O OTHOLIEHHUS K IPUPOJIE, OOLIECTBY, UEIOBEKY , O BKJIAJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOIOTOB
B OMOJIOTHIO Pa3BUTHS;

YMEHHME BJIaJIeTh CUCTEMOM OMOJIOTrMUYECKUX 3HAaHUM, KOTOPast BKIIIOYAET B ce0s OIpeieJIeHHe U TOHUMaHUE OCHOBOIIOIATaIOIINX ONOIOTHYECKUX
TEPMUHOB U MOHATHH (BUA, 3KocucTeMa, Ouocepa), Ouosoruueckue Teopun (3BosrorioHHas Teopust Y. JlapBuHa, cUHTETHYECKasl TEOpUsl TEOPHUH),
yuenus (A. H. CeBeprioBa — o nyTsx u HarpasieHus umnepun, B.J. Bepnanckoro — o Ouocdepe), 3akoHbl (reHeTuueckoro pasHosecus [x. Xapau u
B. Baiin6epra, 3apoapimesoro cxoacrsa K. M. bapa), npasuna (munumyma FO. JInGuxa, 1iens nupaMua SHEPruH), TUIIOTe3bl (runoTe3a « mupa PHK»
VY. I'unbGepra);

YMEHHE BJIaJIETh METOJaMH HAay4YHOIO IO3HAHUS, HCHOJb3YyeMbIMU B OMOJIOIMUECKHUX HCCIIEJOBAHUSX MKHUBBIX OPraHU3MOB M 3KOCHUCTEM
(omucanue, u3MepeHue, HabMAeHUEe, SIKCIIEPUMEHT), METO/IaMU METO/Ia U OLIEHKH aHTPOTIOT€HHBIX H3MEHEHUH B IPUPOJIE;



UCTIOJIb30BaHUE CIIEIYIOIUX PU3HAKOB: BH/IbI, OMOTEOLIEHO30B, IKOCUCTEMBI U OMOC(ephl, CTAOMIN3NPYIOIIET0, IBUKYIIET0 M Pa3phIBAIOILIETO
€CTeCTBEHHOTO 0TOOpa, aJIONaTPUYECKOr0 M CHMIIATPUYECKOrO BHIAa OOpa30BaHMA, JBIDKYIIMX CHJ YEIOBEYECKOW H3BONIONMM Ha TeHO(OHIE,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpesie OOMTaHUs, YepeIOBaHMs Tell, KpyTOBOpOTa BEILIECTB U MOTOKA FeHEepaIlii B 9KOCUCTEMAX;

YMCHHUEC MOAACPKHBATh B3aMMOCBA3KM MCXKAY IIpoHcCCaMU DSBOJJIONMH, ABHKXYIIHMMHU CHJIAMH AHTPOIIOICHE3a, KOMIIOHCHTaMU pPa3IMYHBIX
O9KOCHUCTEM U HpI/ICHOCOGHCHI/IHMI/I K HUM OPraHu3MOB;

YMCHUC BBIABJIATL OTJIMYUTCIILHBIC IMTPU3HAKW KUBBIX CHCTCM, HpI/ICHOCO6H€HHOCTB BUIOB K CpPEAcC O6I/ITaHI/ISI, a0MOTUYECKUX U OMOTHYCCKUX
KOMIIOHCHTOB 3KOCUCTCEMbI, B3dUMOCBA3b OPIraHNu3MOB B COO6I.H€CTB3X, AHTPOIIOTCHHBIX M3MEHEHMI B PKOCHCTEMAaX CBOEH MECTHOCTH,

HCIIOJIB30BATh JAaHHBIC APryMCHTHI, 6I/IOJ'IOFI/IIIGCKYIO TCPMUHOJIOTUIO U CUMBOJIMKY JIsI A0OKa3aTCJIbCTBa POJACTBA HpeHCTaBHTCHeﬁ Pa3HbIX
CUCTCMHBIX T'PYIIIIL, B3aHMMOCBSI3CH OpraHu3smMoB 1 CPCIbl O6I/ITaHI/I${, CAMHCTBA 4YCJI0BCUCCTBA pac, H606XO,Z[I/IMOCTI/I COXpaHCHUA MHOFOO6pa3I/IH BUJIO0B U
9KOCUCTEM B YCJIOBUAX COCYHICCTBOBAHUA ITPUPOALI U YCTIOBCYCCTBA,

YMCThH pClIaTh OHOJI0ruYeCcKUe 3ala4yy, BBISABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY OMOJIOrNYECKUMU nponeccamMu U ABJICHUAMU, 1CJ1aTh
BBIBO/JIbI U ITPOTHO3bI HA OCHOBAHUHU ITOJTYYCHHBIX PE3YJIbTATOB,

YMETb BBITIOJHSATH J1A00PAaTOPHBIE U IPAKTHUECKHUE PadOThI, COOI0IaTh paBUiia MpU padoTe ¢ y4eOHBIM U TaO0OPAaTOPHBIM 000PYAOBAHUEM;

YMCHHUC BbIIBUT'ATH THUIIOTE3bI, IMPOBEPATH HUX IKCICPUMCHTAJIBHBIMHU CPCACTBAMU, (I)OpMy'J'II/IpOBaTB Oejib UCCJICAOBAHUSA, AHAIIU3UPOBATH
MOJIYYCHHBIC PE3YJIbTAThI U 1€JIaTh BBIBOBI;

YMEHHUE Y4acTBOBaTh B y4eOHO-HCCIIE0BATENLCKOM paboTe Mo OMOJIOTHH, SKOJIOTUN U MEIULIMHE, TPOBEIEHUH Ha 0a3e MIKOJbHBIX Hay4HBIX
o011ecTB, U MyOIMYHOM BBICTYIJICHUH JIOCTUTHYTHIX PE3YJIbTATOB HAa YUEHUYECKUX KOH(EPEHIIMSIX;

YMETh OIICHUBATh TUIOTE3bl M TCOPUU O TPOUCXOXNKICHHU >KU3HU, YEJOBEKa M 4YEIOBEUSCTBA, O NMPHYMHAX, TOCIEACTBHIX M CIOCO0axX
IPEJOTBpAIlCHHUs H3MEHEHH B Ouocdepe;

U3YYUTh OCO3HAHHBIN BBIOOp OyayIiel nmpoheccHoHalIbHON NesITeIbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, TPUPOIONIONB30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHM, CEIbCKOTO XO3S5ICTBA, MNUIIEBOM NPOMBIIIICHHOCTH, YINIYOJEHHs IO3HAaBaTEIbHOIO WHTEpeca,
HaIpaBJIEHHOI0 Ha OCO3HAHHBIN BBIOOP IMpOQeccuu U MpoaoJKEHHs OMOJIOrHYECKOro 00pa3oBaHUs B OPraHU3aALUAX CPEIHEro NpopeCcCHOHAIBHOIO U
BBICIIIETO 00pa30BaHUsI.



TEMATUYECKOE MNIAHUPOBAHUE 10 KITACC

Ne Ha3zBanue pa3nenoB 1 TeM IporpaMmmbl Konnuecto wacos OnektpoHHbIe (1I(pPOBEIE) 0Opa3zoBaTENbHBIE
n/n Becero  KonrtponbHbie [IpakTHaeckue PECYpChI
paboThI paboThI
1 Buonorus kak Hayka 1 0 0 ([1]
2 JKHBBIE CHCTEMBI U X M3ydeHHE 2 0 0 [[1]
3 Buonorus KineTok 2 0 0,5 [[1]
4 XUMHYECKAsl OPraHU3aLus KIETKU 10 1 1 [[1]
5 Crpoenue u (HyHKIUU KIETKH 8 1 2 [[11]
6 OOmMeH BemiecTB 1 peoOpa3oBaHNE SHEPTHH B Kamepe 9 1 1 [[1]
7 CrnencrBeHHast ”HOPMALUS U IOCTABKa €€ B KaMepy 9 1 0,5 [[1]
8 Kv3HEHHBIH HUKIT KIETKU 6 1 1 [[1]
9 Crpoenue u QyHKIIUU OpraHu3Ma 17 1 1.5 [[1]
10  Pa3MHOXEHHE ¥ Pa3BUTHE OPTAHU3MOB 8 1 1.5 ([1]
11 I'eneTnka — Hayka 0 HACJIEACTBEHHOCTH H U3MEHYUBOCTHU 2 0 0,5 [[1]
OpTaHN3MOB.
12 3aKoHOMEpHOCTb HACIEICTBEHHOCTH 10 0 1 [[1]
13 3aKOHOMEpPHOCTb N3MEHYHBOCTH 6 0 1 [[1]
14  T'eHeruka 4enoBeKa 3 1 0,5 ({11
15  Cenexuus opraHu3anuii 4 0 1 [[1]
16  buoTexHONOTHS U CHHTETHYECKas ONOIOTUs 4 0 0 [[1]
17 PesepBHoe Bpems 1 0 0 [[1]

Jlo6aBuTh CTPOKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 13
11 KJIACC
Ne HasBaHue pa3nenos u TeM NporpaMMbl KonunuecTBo yacos OnexTpoHHbIE (IU(POBLIE)
n/n Bcero  KonrponbHbie [IpakTh4eckue 00pa30BaTebHBIC PECYPCHI
paboThI paboThI
1 3apoXICHIE U PA3BUTHE YBOIOIMOHHBIX MPEJCTABICHUA B ONOIOTHH 4 0 0 [m
2 MukposBoIIOLIUS U €€ pe3yJIbTaThl 14 1 2 [
3 MakposBoonus U ee pe3yiabTaThl 6 1 0 [m
4 IIpoucxoxnenue U pa3BUTHE XKU3HU HA 3emiie 15 0 1.5 [m



No HasBanue pa3aenoB 1 TeM mporpaMMbl KommgecTBo gacoB OnekTpoHHBIE (ITUGPOBHIE)

n/n Bcero  KontponbHble [IpakTHueckue obpazoBaTeNbHEIC pecypehl
paboTHI paboThI
5 IIpoucxoxaeHre YeIoBeKa — aHTPOIIOTCHE3 10 1 1 [
6 DKOJIOTHSI — HayKa 0 3allpeTax OpraHu3MOB U HAJOPTaHUYECKUX CUCTEM C 3 0 0,5 [[1]
YYeTOM COXPaHEHHUS OKPY KaIoIIei cpebl
7 OpranusMmel 1 cpeia 00uTaHus 9 1 1.5 [[1]
8 DKOJIOTHSI BUAOB U MOMYJISIIUN 9 0 0,5 [m
9 DKoJiorus cooOIecTBa. IKOJIOTHUECKHE CUCTEMBI 12 1 0,5 [
10  buocdepa — rmobanpHas IKOCHCTEMA 6 1 0 [
11  YemoBek u OKpyKaromias cpesia 6 0 0 [
12 PesepsHOE Bpems 8 0 0 [[1]
OBLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 7.5
TEMATHYECKOE IINIAHUPOBAHHUE 10 KJIACC
Ne Tema ypoxka KomnnuecTtBo yacos Hata DeKTpoHHbIE U POBBIE
n/n Beero Kontponbhble [lpaktuueckne —H3YUCHHA — 00pasoBaTelbHBIC PECYPCHI
padoThI padoThI
1 [[Buosorus kak KOMIUICKCHAs HayKa M KaK 4acTh COBPEMEHHOTO 00MIeCTRa] | 1 0 0 02.09.2024 [[]]
2 [[’KuBble cHCTEMBI I KX CBOMCTBA]] 1 0 0 05.09. [
3 [[YpoBHEeBas opraHu3anus >KUBbIX CUCTEM ] 1 0 0 06.09. [[]I
4 [[Uctopus OTKphITUS U uU3y4yeHus kieTku. Kierounas teopus]| 1 0 0 09.09. [[]]
5  [[Metompl MOJIEKYJISPHOM M KJIeTOUHOM Ouonorun. [IpakTuyeckas padorta 1 0 0,5 12.09. [[1]
«M3ydyeHne MeTOJaMH KJIIETOYHOU Ouonoruu (XpoMaTtorpadus, anekTpodopes,
muddepernmansHoe neHTpudyruposanue, [11P)»]]
6  [[XuMHyeckHii COCTaB KICTKH] | 1 0 0 13.09. [
7  [[MunepanbHbIE BEIIECTBA, UX OMOIIOTHYECKAs POIIH] | 1 0 0 16.09.  [[]]
8  [[Oprannueckue BemecTBa KieTkn — Oenok. JlabopaTopHas pabota 1 0 0,5 19.09. [
«O06HapyxeHne OEITKOB ¢ MOMOIIIBIO KAYeCTBEHHBIX METOJIOB ]
9 [[CaoiicTBa, kinaccupukanus 1 GyHKIUN OCIKORB]| 1 0 0 20.09. [[]]
10 [[Opranuueckue BemecTBa — yTiIeBOABI KIETKH] | 1 0 0 23.09. [[]]

11 [[Opranmueckue BemecTBa — JTUIMUABI KIETKH] | 1 0 0 26.09. [[]]



No Tema ypoxka KommgaecTBo acoB ara DIIeKTpOHHBIEC TH(DPOBBIC

/I Beero Kontponbhble IlpakTuueckue — H3YUCHHSA o0pa3oBaTeIbHBIE PECYPCHI
paboTHI paboThI
12 [[Hyxnewnossie kucnotsl. JJHK u PHK. JIabopaTtopras padora «MccnemoBanme 1 0 0,5 27.09. [

HYKJIEMHOBBIX KHUCJIOT, BBIACTIACMBIX U3 KIIETOK PAa3JIMYHBIX OpFaHI/I3MOB»]]

13 [[Crpoenne u pynkuus ATD. [Ipyrue aykneozuarpudocdars (HTD)]] 1 0 0 30.09.  [[I]
14 [[KoHTponbHas paboTa mo Teme "XUMUYEeCKUN COCTaB KICTKH'" || 1 1 0 03.10.  [[1]
15 [[Merons! cTpyKTypHOH OHoaoruu]|] 1 0 0 04.10.  [[]]
16 [[Tumsr kirerok. [IpokapuoTdeckas KieTka] | 1 0 0 07.10.  [[]]
17 [[Ctpoenme saykapuotndeckoi kietku. [Ipakrmueckas padora «M3ydenune 1 0 0,5 10.10.  [[]]
CBOMCTBA KJICTOYHOH MeMOpPaHbI»] ]
18 [[IloBepXHOCTHBIN KIETOYHBIH anmapar] ] 1 0 0 11.10.  [[1]
19 [[OmaOomMemOpaHHBIE OpraHouAbl KieTkH. [IpakTrdeckas pabora «/3ydeHue 1 0 0,5 14.10.  [[]]
JBVOKCHUS [TUTOTLIA3M B PACTUTENBHBIX KIETKaX»] |
20 [[IlomyaBTOHOMHBIE OPTAHOUIBI KJIETKN: MUTOXOH/IPHH, TNIACTHIBL. 1 0 0,5 17.10.  [[1]
JlaboparopHas pabota «lccieqoBanre mia3Moin3a 1 Aeria3Moiin3a B
pPaCTUTEIBHBIX KIETKaX»]]
21 [[HememOpanHubie opranou sl kieTku. CTpoeHue U pyHKIMU sapa]| 1 0 0 18.10. [[1]
22 [[KonTponbHas pabdora "CTtpoerne kineTku'"]] 1 1 0 21.10. [m
23 [[CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK 3ykapHoT. JlaboparopHas paboTta 1 0 0,5 24.10.  [[1]
«M3ydeHne sHEPTrur KJIETOK PA3THMYHBIX OPTaHU3MOBY | ]
24 [[AccuMWISIIAA U TUCCUMUIISIINS — JIB€ CTOPOHBI MeTabom3ma. Turmbt 1 0 0 25.10. [[1]
oOMeHa BerecTB. JlabopaTopHas padota «/3yueHre KaTaTUTHYECKOM
AKTUBHOCTU (PepMEHTOB (Ha OCHOBE aMIJIa3bl UK KaTanasbl)»]|
25 [[PepMeHTATHUBHBIN XapakTep KICTOYHOTO MeTabosu3ma. JlabopaTtopHas 1 0 0,5 7.11. [
paborta «/3yuenue GpepMEHTATUBHOTO pacipeieNieH s IePOKCHIa
BenukoOpuTaHuy B paCTUTENBHBIX M KHUBOTHBIX KJIETKaX»] ]
26 [[benku-akTHBATOPHI U OCIKU-UHTHOUTOPHI] | 1 0 0 08.11.  [[]]
27 [[ABToTpodHBI THIT OOMEHa BeliecT] | 1 0 0 11.11.  [[]]
28 [[DoTocuHTEe3 XeMOCHHTE3.]] 1 0 0 14.11.  [[1]
29 [[JIaboparopHas pabora «CpaBHEeHHE MTPOIECCOB (POTOCHHTE3A U 1 0 0,5 15.11.  [[]]
XEMOCHHTE3a»] |
30 [[Ana’poOHble opraHu3mbl. Buasl Opoxkenus. JlabopaTopHas padoTa 1 0 0,5 18.11.  [[]]

«CpaBHEHHUE TIPOIIECCOB OPOXKEHIS B 00IIIeCTBaY ||
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31
32

33
34
35
36
37
38
39

40
41
42
43
44

45
46

47
48
49
50

51

52
53

Tema ypoxka

[[A3poOHBIE OpraHU3MBL. ITaIbl SHEPTETHISCKOTO 0OMeHa] |

[[QHeprust MeMOpaHHOro rpagueHTa mpoToHoB. Cuare3 AT®: paboTa
nporonHoit AT®-cuaTa3b1]]

[[Peakinu maTpuyHOro cUHTE34]|

[[Tpanckpumius — matpuuHbiii cuate3 PHK]]

[[IIepeBox 1 ee 3Tambl] ]

[[KomupoBanue amMmuHOKUCIOT. Posb prbocoma B OnocuHTEe3e Oenkal |
[[KonTpompHas pabota mo teme "OOMeH BemiecTB B kKamepe'|]
[[Opranusarnus reHoMa y IpOKapHOTOB U 3YKapHOTOB] |

[[Bupychl — BHEKJIETOUHBIE (JOPMBI KU3HH U OOJUTaTHBIC TTAPA3UTHL.
[IpakTuueckas padora «Co3naHue MOACITU BUPYCay ]|

[[BupycHbie 3a0051eBaHuS YETOBEKA, )KUBOTHBIX, PACTCHHI] |
[[HaHOTeXHOJIOTHMH B OMOJIOTHH B MeIUIInHE ] ]
[[PKv3HEeHHBIH KIETOYHBIN [AKN] |

[[MaTpuunsiii cunte3 JHK]]

[[Xpomocomsl. JTabopaTopHas padota «/3ydeHue XpoMOCOM Ha FOTOBBIX

MHUKpOIpenaparax»||
[[Henenue kieTkn — MUTO3] |

[[Tumsr kietok. Kapuokunes u utokunes. JlabopatopHas padbota
«Habnronenne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX
MUKpoTpenapaTax)»]]

[[KonTpompHas pabota "KusHenesTenpbHOCTh KIeTKH'|]

[[Opranusm Kak eIrHOE CO3HAHUE] |

[[Tkanu pactenwmii. JlabopaTopHas pabora «/3yueHne TkaHel pacTeHUi» ]|
[[Tkanu >KMBOTHBIX U YesoBeka. JlabopaTopHas padoTa «/3ydeHue TkaHeH

JKUBOTHBIX»] |

[[Opransl. Cuctemsl opraHos. JlabopaTtopHas padora «l3ydeHue opraHos

LIBETKOBOT'O PAaCTEHUS»] |
[[Omopa ten]|
[[ABmkenue Ten]]
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No Tema ypoxka KommgaecTBo acoB ara DIIeKTpOHHBIEC TH(DPOBBIC

n/n Bcero Konrtpomsmele Ilpakruueckme —H3YUEHHS  00pasoBaTesbHbIC PeCypChl
paboTHI paboThI
54 [[IIuTanue opraHu3MoOB]] 1 0 0 23.01.2024 [[1]
55 [[IIluTaHue MO3BOHOYHBIX KUBOTHBIX. [IuiieBapuTenpHAs cCUCTEMA YeI0BeKa] | 1 0 0 24.01.2024 [[1]
56 [[ApixaHue opranusMoB]] 1 0 0 27.01.2024 [[1]
57 [[AsixaHue MO3BOHOYHBIX )KMBOTHBIX M UEJIOBEKa] | 1 0 0 30.01.2024 [[]1]
58 [[TpaHCmOpPT BemecTB B OpraHn3Max| | 1 0 0 31.01.2024 [[]1]
59 [[KpoBeHocHas cucTeMa MO3BOHOYHBIX JKUBOTHBIX U YeJIOBEKa] | 1 0 0 3.02.2024 [[1]
60 [[Brioenenue opraHu3MoB]] 1 0 0 6.02.2024 [[1]
61 [[3amura opranuzmal] 1 0 0 7.02.2024 [[]]
62 [[MMmMyHHas cucTeMa 4deloBeka]] 1 0 0 10.02.2024 [[1]
63 [[Pa3zmpakuMoCTh U PEeryIHpOBaHKE y OPTraHU3MOB] | 1 0 0 13.02.2024 [[1]
64 [[I'ymopanbHas perymasuus U SHAOKPUHHAS CHCTEMa KUBOTHBIX U YelloBeKa]] 1 0 0 14.02.2024 [[]]
65 [[DPopMbI pa3MHOKEHHUS OpraHU3MOB] | 1 0 0 17.02.2024 [[1]
66 [[IlomoBoe pazmHOXKeHUE]] 1 0 0 20.02.2024 [[1]
67 [[Meiio3]] 1 0 0 21.02.2024 [[1]
68 [[I'amerorenes. OOpa3oBaHKe U pa3BUTHE MOJIOBBIX KJIEeTOK. JlaboparopHas 1 0 0,5 27.02.2024 [[1]
pabota «l3yueHue 3aps/a MoJoOBbIX KIETOK Ha TOTOBBIX MUKpPOIpEnaparaxy» ||
69 [[MemuBumyanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3] | 1 0 0 28.02.2024 [[]1]
70 [[3axnazka OpraHoB U TKaHEW U3 3apOABILLIEBBIX JTUCTHEB] ] 1 0 0 28.02.2024 [[1]

71 [[Poct u pa3BuTHe )KUBOTHBIX. JlabopaTropHas pabora «BbIsBIeHNE PU3HAKOB 1 0 0,5 03.03.2024 [[]]
CXOJICTBA 3apOJIbIIIEH MO3BOHOYHBIX KUBOTHBIX) ||

72 [[Pa3smHOxeHMe U pa3BuThe pacTeHuit. JlaboparopHas padora «CtpoeHue 1 0 0,5 06.03.2024 [[]]
OpPraHOB Pa3MHOKEHUS BBICIINX PACTCHUID ||

73 [[KoHTponbHas pabota mmo Teme "IIporiecchl :KU3HEeAe TENFHOCTH KIETKH U 1 1 0 07.03.2024 [[]]
opranusma"|]

74 [[Ucropus cTaHOBJICHUS F'€HETUKU KaK HayKu. OCHOBHBIE TOHSITHUS U CUMBOJIBI 1 0 0,5 13.03.2024 [[]]
reretuku. JlaboparopHas padora «/lpo3oduiia kak 00BEKT TeHETHIECKUX
HCCIIEIOBaHMI ||

75 [[3aKkOHOMEPHOCTh HACJIEOBAHUs IPU3HAKOB. MOHOTHOPUAHOE CKpPEIMBAHHKE. 1 0 0,5 14.03.2024 [[]1]

[paktudeckas padora "U3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpelmBaHus y apo3oduisr"]]



No Tema ypoxka KommgaecTBo acoB ara DIIeKTpOHHBIEC TH(DPOBBIC

n/n Bcero Konrtpomsmele Ilpakruueckme —H3YUEHHS  00pasoBaTesbHbIC PeCypChl
paboTHI paboThI

76 [[LluTosormueckre OCHOBBI MOHOTHOPHIHOTO CKPEIITMBAHHUS || 1 0 0 17.03.2024 [[]1]

77 [[Ananuzupyroliee ckpenuBanue. Hemomnoe nomuHupoBanue] | 1 0 0 20.03.2024 [[1]

78 [[Hdurubpunnoe ckpemuanue. [Ipaktuueckas padora «M3ydenue pesynpratop 1 0 0,5 21.03.2024 [[1]

JUTHOPHUTHOTO CKPEIMBAHUS Y APO30GHIBI»] ]

79 [[LluTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEIUBAHMUS || 1 0 0 3.04.2024 [[]]

80 [[CuemeHHOE HCCIEA0BaHNE MTPU3HAKOB] | 1 0 0 4/04 [1]

81 [[XpomocomHas Teopus HACIEACTBEHHOCTH ] 1 0 0 7/04 (1]

82 [[I'eneruka mona]] 1 0 0 10/04  [[]]

83 [[I'eHoTHII Kak LEeIOCTHAS cHCTEMa]] 1 0 0 11/04 [[1]

84 [[I'eneTnyeckuii KOHTPOJIb PA3BUTHUS PACTCHUIA, )KUBOTHBIX U YEJIOBEKa] ] 1 0 0 14/11 [m

85 [[U3menumBoCTh pHU3HAKOB. Buabl m3meHunBocTH. MoaudukamonHas 1 0 0 17/04 [
HM3MEHUYHMBOCTD

86 BapuanuoHHBIH s M BapuallMOHHAs KpuBasi. JlaboparopHas padora 1 0 0,5 18/04  [[]]
«UccnenoBanne 3aKOHOMEPHOCTEH MOIN(PUKAIIMOHHOW N3MEHYHBOCTH.
[TocTpoeHne BapHAIMOHHBIX PSIOB U BAPHAIIMOHHON KPHUBOI»

87 T'emorunmueckast I3AMEHUYMBOCTEL. KOMOMHAITHOHHAS N3MEHYHUBOCTD 1 0 0 21/04 [[1]

88 MyralronHas U3MEHUUBOCTD. [IpakTHueckas padota «MyTtaruu y apo3opuinsr 1 0 0,5 24/04  [[]]
(Ha TOTOBBIX MHUKpOTIpENapaTax)»

89 3aKOHOMEPHOCTH MYTaIMOHHOTO MPOIECCa. DMUTCHETUKA F SITUTEHOMHUKA 1 0 0 25/04 [

90 T'enerumka uenoBeka. [IpakTuueckas pabora «CocTaBICHHE U aHATN3 1 0 0,5 28/04 [
POZOCIOBHOM

91 MeToapl MEOUIIMHCKON T'€HETUKU 3HAYEHHE MEIUIIMHCKON T'€HETUKH. 1 0 0 5/05 [

92 KonTtponbHas pabora «l eHeTukay 1 1 0 8/05 [

93  OcHoBHbIe OHATHA BeIOOpa. JlabopaTopHas pabota «M3yueHue 1 0 0,5 12/05  [[1]
Pa3HOBUIHOCTEH KYJIbTYPHBIX PACTCHHH U TIOPOJ JOMAIITHUX JKUBOTHBIX)

94 Metonpl ceneKnoHHOMN paboThl. JlabopartopHas pabora «M3y4ueHrne MeTo10B 1 0 0,5 15/05 [[1]
CEJIEKIIUU PACTEHUI»

95 JlocTmwkeHwusl CeNEKINH PaCTeHUH 1 )KUBOTHBIX. [IpakTrdeckast padboTa 1 0 0,5 16/05 [N

«IIpuBuBka pacrenuit» CoxpaHeHne, N3y4eHHE U UCTIOIH30BAHNE
TEHETUYECKUX PECYpPCOB



/1

96

97
98
99

Tema ypoxka

buortexHosorus Kak Hayka M OTpaciy mpon3BoacTBa. [IpakTudeckas paboTa
«M3y4yerne 00BEKTOB OMOTEXHOIOTHID»

OcCHOBHBIC HANPABIICHUS CHHTETHYCCKOM OMOJIOTHH
KonTponbHas padora "Ceneknus. buorexnonorun"

XpOMOCOMHaﬂ 1 TCHHas MHXKXCHCPUA

OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

No

n/n
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Bcero KontponbsHbie

1

1

1

1
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11 KJIACC

Tema ypoxka

[[OBomonmonHast Teopust Y. [lapunal]]

[[ABrKymuecs: cuibl 3BorOIUH BUIOB 110 Y. /lapBuHy]]

[[bopb0a 3a cyliecTBOBaHKE, €CTECTBEHHBIA U HCKYCCTBEHHBIN 0TOOP]]
[[@opMupoBaHNE CHHTETUYECKON TEOPUH IBOJIOIHH] |

[[DTarbl 3BOJIFOLIMOHHOIO IPOLECCa: MUKPOIBOJIIOLMS U MAKPOIBOJIIOIMS | |
[[[Tonmynsiuus — 3neMeHTapHas €JUHULA 3BOJIOLNH] |

[[3akon reneTnyeckoro pasaosecus Jx. Xapau, B. BaiinOepra. JlabopartopHas
pabota «BbIsiBIIeHHE H3MEHUNBOCTH y 0CO0EH OTHOTO BHIIA» ]|

[[DnemenTapHbIe HaKTOPbI IBOITIOLUN

[[DddexT ocroBaTens. DhdHeKT OyThIIOUHOrO TOPJIBIIIKA] |
[[Murpamuu. M3omsius monysisiimii: reorpadudeckas, Ouonoruueckas|]
[[EcTecTBeHHBIIT 0TOOP — HampaBisAtomui pakrop 3BomOIUH] |
[[TTonmoBot#i oT60P]]

[[IIpucriocobaeHHOCTE OPraHU3MOB KaK pe3yIbTaT MUKPOIBOIIOIHH.

Jlaboparophas padora «/3ydeHue apoMopQo30B U UANOATANTAIIMN Y PACTEHUH
U KUBOTHBIX»] |
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Ne Tema ypoxka KommgectBo yacor ara DIIeKTpOHHBIEC TH(DPOBBIC

n/n Bcero Konrponbhsie Ilpaktuueckue H3YICHUA 00pa3oBaTeIBHBIC PECYPCHI
paboTHI paboTHI
14 [[TIpumepsl IpUCTIOCOONICHNH Y opranu3Ma: Mopdosioruieckue, KOHIYKTUBHBIE, | 0 0,5 3/10 [[1]

OmoxuMHUecKne, moBeaeHueckue. JlaboparopHas padora «lIpucnocobeHus
OpPraHW3MOB U X OTHOCUTEIIbHASI CIOCOOHOCTEY ] |

15 [[Bwug, ero xpurepun u cTpykrypa. Jlaboparopuas padora «CpaBHEeHHE BHIOB 1 0 0,5 4/10 [m
o0 MOP(OITOTUIECKOMY KPUTEPHION ]
16 [[CtpykTypa Buna BunoobpazoBaHue Kak pe3ylbTaT MAKPOIBOIIOIHH 1 0 0 8/10  [[1]
17 Konutponbras padota Nel « MUKPOIBOIIIOLNS U €€ PE3YIbTATED) 1 1 0 10/10  [[1]
18  AHanu3 KOHTPOJIBHON paObOTHI 1 0 0 11710 [[1]
19 [[MakpoosBomtornus. [1aneoHToI0rnYecKrue METO bl H3yUeHHUS SBOIIOIUH] | 1 0 0 15/10  [[]]
20 [[buoreorpaduyeckue METOIbI U3YUCHHUS IBOJIIOINH | 1 0 0 17/10  [[1]
21 [[OMmOpuonoruveckne U CpaBHUTETHEHO-MOP(HOIOTHIECKIE METO Bl N3YICHHUS 1 0 0 18/10  [[1]
SBOJIIOINH] |
22 [[MonekysIpHO-TeHETHYCCKIE, OMOXMMHUYCCKUE U MATEMATUICCKUE METOIbI 1 0 0 22/10  [[1]
H3YYCHUS IBOJIIOIUH | |
23 [[AnmantuBHas paauarus. HepaBHOMEPHOCTH TEMITOB 3BOJIOIHH] | 1 0 0 24/10  [[1]
24 TlpoBepouHas paboTa «MaKpO3BOIIOIUS U €€ Pe3yIbTAaThD» 1 0 0 25/10  [[1
25 [[Hayunble runoTe3bl IPOUCXOXKACHUS KU3HU Ha 3emie] | 1 0 0 5/11 [l
26 [[oHay4HbIe IPEeNCTaBICHUS O 3aPOXKIACHUN KU3HU] | 1 0 0 7/11 [m
27 [[OcHOBHBIE 3TANBl HEOPTAHNYECKOU ITUBHIN3AIHH] | 1 0 0 8/11 [m
28 [[['umoTe3sl 3apoKIeHUS KU3HU] | 1 0 0 12/11  [[]]
29 [[Mcrtopus 3emau u MeTobl ee uzyuenus. Jlabopatopnas padora «3yuenue u 1 0 0,5 14/11  [[1]
OTIMCaHNE UCKOMTAEMBIX OCTATKOB JPEBHUX TEI»]]
30 [[HauambHbIe dTambl OpraHUYECKOM IBOIOIUH || 1 0 0 15/11  [[1]
31 [[OBomrouust 3yKapuor]] 1 0 0 19/11  [[1]
32 [[OcHOBHBIE 3TaITBI FBOIIIOLUU pacTUTENbHOrO Mupa. [IpakTndeckas padbota 1 0 0,5 21/11  [[1]
«3ydeHue 3IeMEHTOB PaCTEeHUI pa3HbIX OTJCIOBY|]
33 [[OcHOBHBIE 3Tallbl BOJIOLUU AETCKOT0 MUpPa] | 1 0 0 22/11  [[1
34 [[OBomtorus xxuBOTHBIX. [IpakTHyeckas padbora «/3yuenue cocTossHUN 1 0 0,5 26/11  [[]]

[O3BOHOYHBIX KUBOTHBIX»] |
35 [[Pa3BuTue xU3HU Ha 3eMJie MO paM U NepuojaM |] 1 0 0 28/11  [[1
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Tema ypoxka

[[MaccoBbIie BEIMAPaHHUS — JKOJIOTHYECCKUE KPU3UCHI TTPOIILIOTO] |
[[CoBpeMeHHBI IKOJIOTUICCKHI KPU3UC, €r0 OCOOCHHOCTH ||
[[CoBpeMeHHas cucTeMa OPraHUYeCKOro MpouLioro]|
[[OcHOBHBIE CHCTEMAaTUYECKIE TPYTIITHI OPraHU3MOB] |
[[AHTpOMIONOTHI — HayKa O YeloBeke]]

[[Pa3BuTHE TPEACTABICHHBIX O MPOUCXOXKICHUN YeJIOBEKa] |

[[MecTo uenoBeka B cUCTeME OpraHndeckoro mupa. Jlaboparopnas padora
«M3ydyeHne COCTOSHHIA CKeJleTa Yell0BeKa, TPaHuI] C MPSIMOX0XKICHUEM» ||

[[ABmxyliue CHIbl aHTpoIorenesal|
[[CooTHolIeHHE OMOIOTMYECKUX U COLUATIBHBIX (DaKTOPOB B aHTPOIIOTCHE3¢ ] ]
[[OcHOBHBIE CTaINX AaHTPOTIOTE€HE3a DBOIOIHS COBPEMEHHOTO YEeIIOBEKa

Uenoseueckue packl. [Ipaktryeckas padota «3ydeHne 3KOI0THIeCKAX
ajJanTanuil 4eJIoBeKa

KonTponbHas padora No2 «IIpoucxoxkneHue u pa3sBUTHE KU3HU HA 3eMIIe.
AHTpoOTIOreHe3»

[[3HaHME SKOIOTMYECKUX 3HAHUH A1 yenoBeka. Mctopus skonoruu]]

[[Metons! axonorun. JlabopaTopHas paboTa «3yueHre MeTo10B
SKOJIOTHYECKHUX UCCIICIOBAHUIN ]|

Okonorunueckue ¢aktopsl]] AGuoruueckue HakTopsl.

Caer kak skonoruueckuii ¢pakrop. Jlaboparopnas pabora «BoisiBieHue
MPUCIIOCOOJICHUH OPTaHNU3MOB K BIIMSHHUIO CBETa»

Abuotnyeckue Gaktopsl. Temmneparypa Kak 3KOJIOTHUECKUil hakTop.
JlaGoparopHas paboTa «BbIsiBIeHHE TPUCIIOCOOICHHII OPraHU3MOB K BIIUSTHHUIO
TEMIIEPATyPbD»

Abnorndeckre (hakTopbl. B1a)XHOCTh Kak 3KOIOTHYECKUH (haKTop.
JlabopaTopHas paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHHM U3 Pa3HBIX
MECT O0UTaHU»] |

Cpenpl 0OUTaHUSI OPraHU3MOB
[[bromornyeckue puTMsl | |
[[PKuzuennsie popmsl Temn]]
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Tema ypoxka

[[BroTnaeckne dhakTophl. 3HaUYEHNE OMOTHYECKUX B3aUMOICHCTBIIH CBETa IS
OpPTraHU3MOB B OKPYKaloIIel cpejie OOUTaHUs

KontponbHas padora Ne3 «3komorus. Opranusm u cpemaar
[[OKxonoruyeckre XapakTepUCTHKH HAOII0IeHHSA | |

[[OcHoBHBIE IOKA3aTENN: OCBEILIEHHE, OCBEILICHNE, BO3PACTHAS U MOJIOBAS
cTpyKTypa]]

[[OcHOBHBIE TOKA3aTENN: POKIAEMOCTD, IPUPOCT, TEMIT POCTA, CMEPTHOCTb,
peBomonys| |

[[Okonoruyeckas CTpyKTypa noBeeHus ||
[[[luHaMuka HaOIIOACHHS U €€ PeryJIMpoBaHue||
[[KpuBsie pocTa pa3BuBatoTcsi. KprBble BEIKUBaHHS] |

[[Oxonornueckas Huma Buaa. Jlaboparopuas padora «IIpucmocobnenus cemsiH
pacTeHui K pacceneHuto»]]

[[Bun xak crcTeMa MOMmysIuii] |

[[3axOHOMEPHOCTH MOBEACHUS U MUTPALlUU KUBOTHBIX | |
[[CooObiiiecTBO OpraHM3MOB — OHOIIEHO3] |

[[DxocucTeMa Kak OTKpBITasi CUCTeMa] |

[[KpyroBopOTHBIE BEIIECTBA U MOTOK SHEPTHH B SKOCHCTEME ]|
[[OcHOBHBIE MOKA3ATENN SKOCUCTEMBI] |

[[Dxonornueckue nupamMuisl| |

[[M3MeHeHus cO00IIecTBa — CYKIIECCHH] |

[[ITpupoaHBIe 3KOCUCTEMBI. DKOCUCTEMBI 03epa U peKH. DKOCUCTEMBI MOpEH U
OKEaHORB] |

[[ITpuponHBIE 3KOCHCTEMBI. DKOCHCTEMBI TYH/PHI, Jieca, CTEeNH, IYCTHIHB | |
[[KouTpompHas padoTta Ned «IK0IIOTHS BHIOB U MOMYJIISAITHI»]]]]

AHTpPOIIOreHHbIE SKOCUCTEMBI. MeXaHU3MBbl BO3/IEHCTBUS 3arpsA3HEHUIN pa3HbIX
TUTIOB Ha CyOOPTaHUYECKOM, OPTaHU3MEHHOM, MOIMYJISALMOHHOM H
9KOCHUCTEMHOM YPOBHSIX

[[Yp6oskocuctemsl. [IpakTrueckas padora «M3ydeHue u onucanue
ypOOIKOCUCTEMEBI» ] |
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Ne Tema ypoxka KommgectBo yacor ara DIIeKTpOHHBIEC TH(DPOBBIC

n/m Beero Konrtponsmele —IpaxTuueckpe M3YYEHHS  00pasoBaTeNbHbIC PeCypChl
paboTHI paboTHI
80 [[3akoHOMEpHOCTH (GOPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUH OpPTaHU3MOB B 1 0 0,5 21/3 (1]
JKOCcHCTEeMax ||
81 [[bumochepa — obmerranerapHas 06oouka 3emin| | 1 0 0 1/4 (1]
82 [[Yuenme B. 1. Bepnajackoro o 6uochepe]] 1 0 0 3/4 [
83 [[3akoHOMEPHOCTH CYIIECTBOBaHUS OHOCGhEpHI]| 1 0 0 4/4 [[1]
84 [[KpyroBOpOTHI BEWIECTB H OMOT€OXMMHUYECKUE IIUKITHI] | 1 0 0 8/4 (1]
85 [[3onampHOCTE OMOChEprl. OCHOBHBIE OMOMBI CyIIH | ] 1 0 0 10/4 (11
86 [[YcroituuBocTs 6uochepsh]| 1 0 0 11/4 (11
87 [[Oxomoruyeckue KpU3UCHl U UX MPUIUHEI | ] 1 0 0 15/4 (1]
88 [[BozneticTBue uenoBeka Ha Guochepy]] 1 0 0 17/4 (11
89 [[AHTpomoreHHOE BO3/ICHCTBUE HAa PACTUTENBHBIN U )KHBOTHBIN MHP] ] 1 0 0 18/4 (11
90 [[Oxpana mpupossl]] 1 0 0 22/4 (11
91 [[OcHOBHBIE MPUHIMIIBI KACAIOTCS PA3BUTHUS YEIOBEYECTBA U IPUPOABI] ] 1 0 0 24/4 (1]
92  [[PamuoHaJIbHOE IPUPOIOTIONH30BAHUE U COXPAHCHHE OMOIIOTHUECKOTO 1 0 0 25/4 (1]
pasHooOpasus 3emin]]

93 KouTtponbHas pabora Ne5 «buochepa — riiodaibHas SKOCHCTEMay | | 1 0 0 29/4 [
94  Pesepn 1 1 0 6/5 [
95 Pe3sepn 1 0 0 8/5 [
96 Peseps 1 0 0 13/5 [
97 Pe3seps 1 0 0 15/5 [
98 Pesepn 1 0 0 16/5 [
99 Pe3sepn 1 0 0 20/5 [
100 Pe3seps 1 0 0 22/5 [[1]
101 Pe3zeps 1 0 0 23/5 [[1]
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 101 5 7.5

METOAUYECKHUE MATEPHAJIBI IUISA YYUTEJIA
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHETE
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