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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yuebnomy npenmety «buonorus» (nanee - 6MONIOTHsA) Ha YPOBHE CPEIHETO
obmiero oopazoBanus pazpadorana Ha ocHoBe DenepanbHOro 3aKkoHa ot 29.12.2012 Ne 273-D3 «O6
obpazoBanuu B Poccuiickoit @enepanuny, ®PIOC COO, Konuenmuu mnpernonaBaHus y4eOHOTO
npeamera «bHonorus» U OCHOBHBIX MOJOXKEHUH (enepanbHON pabodeil mporpaMmbl BOCTIUTAHMUS.
VYuebnblii npeamet «buonorus» yriyonaéanoro yposas nzydenus (10—11 kmaccel) sBnsieTcs OAHUM
13 KOMIIOHEHTOB IIPEeMETHOM o0nacTi «EcTecTBeHHOHAayuUHbIE TpeaMeThD». COrtacHo MOJI0KEHUIM
OI'OC COO npodunbHble yueOHBIE MPEIMETHI, U3ydYaeMble Ha YIriIyOJIEHHOM YpPOBHE, SBISIOTCS
criocoboMm auddepeHnnanuu o0y4eHUs Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHHs M MPU3BAHbBI
o0ecreynTh MNPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOLIMM, CpPEIHMM OOIIKMM, CpEIHUM
npoeCCUOHATBHBIM M BBICHIMM OOpa3oBaHMEM. B TO e Bpemsi KaxAblii W3 3TUX y4eOHBIX
NPEeIMETOB JOJDKEH OBbITh OpHUEHTHPOBAH HA MPUOPUTETHOE pelIeHHe 00pa3oBaTeIbHBIX,
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3a]a4, CBA3AHHBIX C TNpodopueHTanuel oOydaroumxcs u
CTUMYJIMPOBAaHHEM MHTEpeca K KOHKPETHOW OOJIACTH HAyYHOTO 3HAHMS, CBS3aHHOTO C OMOJIOTHEH,
MEIMIMHOM, YKOJIOTHEM, IICUXOJIOTUEN, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMyY mpeamery «buonorus» maér mpeicraBieHHe O LENMH M 33Jadax
u3ydeHus ydebHoro npenmera «buonorus» Ha yriayOi€HHOM ypOBHE, OmpenerseT 00si3aTeIbHOoe
(VHBapuUaHTHOE) MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpHUpOBAaHHE IO pas3ieiaaM U TeMaw,
pacripesielieHue 1o KjlaccaM, peKOMEHIYeT MOCIIeI0BaTeIbHOCTh U3YUeHUsl Yy4eOHOro MaTepHuana ¢
yu€TOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOIMKH y4eOHOTO MpOIecca, BO3PACTHBIX
ocoOeHHOCTeH oOyuaronuxcs. B mporpamme 1mo O1og0ruy peaqn3oBaH MPUHLIUI PEEMCTBEHHOCTH
C HW3y4YeHHEM OHOJIOrMH Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHus, Onaromaps dYemy
MPOCMATPUBAETCS HANpPABICHHOCTh Ha TMOCIEAYIOIIee pa3BUTHE OHOJIOTMYECKHX 3HAHHM,
OpPHEHTUPOBAHHBIX Ha (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, SKOJIOTUYECKOTO
MBILUIEHUS, IPEJCTABICHUNA O 3J0POBOM 00pase *KHU3HH, Ha BOCIIUTAaHHE OEPEKHOTO OTHOILICHUS K
OKpY’Karolied npupoAHoil cpexe. B mporpamme mo OMOJOrMM TakXe IOKa3aHbl BO3MO>KHOCTH
yuebHoro mnpeamera «buonorus» B peanmmzauuu TpeboBanuit ®I'OC COO k mnaHupyeMbIM
JUYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yibTaTaM oOydeHUus u B (HOpMUPOBaAHHH
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEILHON IEATEIIbHOCTH 00YYAIOLINXCS 10 OCBOCHUIO COIEPIKAHUS
Ononorudyeckoro o0Opa3oBaHuUs Ha YPOBHE CPEAHET0 00IIero oopa3oBaHus.

VYuebHblit npeamer «buonorus» Ha ypoBHE cpenHero o0mero o0pa3oBaHHs 3aBeplIaeT
Ouosiornueckoe oOpa3oBaHME B IIKOJE W OPUEHTUPOBAH Ha pacIIUpEHUE U YriIyOJieHHE 3HAaHUH
o0yyJaromuxcs 0 XKHUBOH MPUPOJIE, OCHOBAX MOJICKYJIIPHOM U KJIETOUHOW OMOJIOTHH, SMOPHOIOTHU U
OMOJIOTUY Pa3BUTHSL, TCHETUKH, CEIEKIINU, OMOTEXHOJIOTUH, SBOJIOIUOHHOTO YUYCHHS U KOJIOTHH.

Nzyuenue yuebHOro mpenmMera «buonorus» Ha yriyOJeHHOM YpOBHE OpPUEHTHPOBAHO Ha
MOJrOTOBKY O0YyYaroImuXxcs K MOCeIyomeMy NOTyYeHUI0 OMO0I0OrnYeckoro o0pa3oBaHus B By3ax U
OpraHu3aIMsIX CPEeIHEro mpodeccuoHanbHOro o0pasoBanus. OCHOBY €ro COAEp)KaHUsl COCTABIISET
crucreMa OMOJOrMYEeCKHX 3HAHUH, MOMYYSHHBIX MPU U3YYEHUH OOYUaIOIIMMUCS COOTBETCTBYIOIINX
CHCTEMaTHYEeCKHUX pa3/1ejoB OMOJIOTHH Ha yPOBHE OCHOBHOTO 00111ero oOpazoBanus, B 10—11 kimaccax
STH 3HaHUS TONYYaloT pa3BUTHE. Tak, pacIIMpeHbl W YIiayOJieHbl OMOJIOTMYECKHE 3HAHUS O
pacTeHusX, )KUBOTHBIX, IpuOax, OaKTepHsIX, OpraHu3Me 4eJI0BeKa, OOINX 3aKOHOMEPHOCTAX KHU3HH,
JOTIOJTHUTEIBHO BKJIIOYEHBI OMOJIOTHUECKHE CBEIEHUS MPUKIAJHOTO M IOMCKOBOTO XapakTepa,
KOTOPbIE MOKHO MCIIOJIb30BaTh KAK OPUEHTHUPHI I TIOCIEAYIONEro BeiOopa npodeccun. Bo3moxna
TaKKe HMHTerpanus OWOJOTHYECKUX 3HAHUKH C COOTBETCTBYIOIIMMH 3HAHHUSIMHM, MOJYYCHHBIMH
00yYaromuMHCs MPH U3y4YEeHUH (PU3MKH, XUMUH, reorpaduu 1 MaTeMaTHKH.

CrpykTypa mnporpamMmbl 1o y4yeOHOMYy mpeamery «buomorus» oTpaxaer CHCTEMHO-
YPOBHEBBIH 1 3BOJIFOLIMOHHBIN MOAXO0/IBI K H3y4eHHI0 6nosioruu. CorjaacHo UM, U3y4aroTcs CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl KUBBIX CHUCTEM PAa3HOTO YpOBHS OpPraHMU3AlMM, 3BOJIOLUU
OpPraHUYecKoOro MHupa Ha 3emiie, COXpaHeHHs: OMOJIOrMYecKoro pasHooOpasus miaHersl. Tak, B 10
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KJIACCE M3YYArOTCS OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OWOJIOTHH, SMOPHONOTHH U OHOJIOTHUU
pa3BUTHUS, TCHETUKH U CEICKIUN, OMOTEXHOJOTUU Y CHHTETUYECKOW OMOJIOTHH, aKTyaTu3upyroTCs
3HaHUSA OOy4YarOIIUXCS MO OOTaHWKE, 300JI0THH, aHATOMHUU, ¢u3nonoruu 4emoBeka. B 11 kmacce
M3YYar0TCs BOIOIMOHHOE YUCHHE, OCHOBBI KOJIOTHH U y4eHue o buocdepe.

VYuebHublit mnpeamer «buomorus» mpu3BaH 00€CHEUUTh OCBOCHHE OOYYAIOUIMMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, HJICH, MPUHIIMIIOB U MPABUJ, JISKAIINX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTUHBI MUpA, 3HAHUI O CTPOCHHUH, MHOTOOOpa3nuu U 0COOEHHOCTSIX KIIETKH,
OopraHusma, MONYJISIHUHA, OHOIEHO03a, IKOCHUCTEMbI, O BBINAIONIMXCS HAYYHBIX JOCTH)KEHUSIX,
COBPEMEHHBIX HCCIJICZIOBAHUSIX B OMOJOTIMH, MPHUKIAIHBIX acleKTax OMOJIOTMYeCKUX 3HaHuil. Jlis
Pa3BUTHS U MOAJCPKAHUS HHTEpeca 00yJaromuxcs K OMOIOTHH HapsIy CO 3HAUUTENIbHBIM 00bEMOM
TEOPETUYECKOT'0 MaTepraia B COIep>KaHIH IPOTrPaMMBbI IO OMOJIOTHUH IPEYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBJICHUS M PA3BUTHUS TOM WM MHOM 001acTU OMOJOrUH, BKJIAZOM OTEUYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIIEHHE BAKHEHIITNX OUOIOTHYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Y4eOHO-MeTOAUYECKHNA KOMILJIEKT:

e buonorus. buonornyeckue cucreMs! u npoueccel TepemoB A.B., [lerpocoBa P.A. 10 kmacc /
O61mecTBO ¢ orpannueHHON 0TBETCTBeHHOCTRIO « 1Ol MHEMO3MHA;

e buonorus. buonornyeckue cucrems! u npoueccel TepemoB A.B., [lerpocoBa P.A. 11 kmacc /
OO6mecTBO ¢ orpannueHHON 0TBETCTBEHHOCTHIO « IO MHEMO3MHAY.

Ienn u3yyenus Kypcea:

Henp nzydenus ydeOHoro mpeamera «buonorus» Ha yriayOn€HHOM YpPOBHE — OBJIAJICHUE
00yYaromyMHUCs 3HaHUSAMH O CTPYKTYPHO-(PYHKIITMOHAIBHOM OpPraHU3aIlH )KUBBIX CUCTEM Pa3HOTO
paHra W MpHOOpPETEeHHWE YMEHHH HCHOJb30BaTh 3TH 3HAaHUS B (OPMHPOBAHMU HMHTEpeca K
ornpeaenéHHoi obmacTu mpodeccuoHaIbHOM e TEeNTPHOCTH, CBSI3aHHOW ¢ OUOJIOTHEH, WA K BEIOOPY
y4eOHOT0 3aBe/leHHs I IPOJAOIDKEHHUS OMOIOTUYECKOro 00pa3oBaHMs.

JlocTikenue nenu u3ydeHus ydyeOHoro mpeamera «buosnorus» Ha yriyOaéHHOM YpOBHE
o0ecreynBaeTcs peIeHueM CIeTyIoIuX 3a1au:

-OCBOEHHE 00YYAIOIIMMHUCS CUCTEMBI OMOJIOTMYECKHIX 3HAHUIN: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSX, KOHIICTIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MpaBUJIaX, COCTABISIONIUX
COBPEMEHHYI0 €CTECTBEHHO-HAYYHYIO KAPTUHY MHPA; O CTPOCHUU, MHOTOOOPa3uu U 0COOEHHOCTSIX
OWonornuecknx cucreM (KJIETKa, OpraHu3M, IOMYJslus, BHJ, OHOreoleHo3, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUSX  COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHHY;

-O3HaKOMJICHHE  OOydJaloUmMxcsi C  METOJaMH  [O3HAHMA  KUBOH  TPUPOABL:
MCCIIEIOBATEILCKUMHU METO/IaMU OMOJIOTMYECKHX HayK (MOJICKYJIIPHOH M KJIETOYHOW OMOJIOTHH,
SMOPHOIOTUN U OMOJOTMU Pa3BUTHSL, TEHETUKU U CEJIEKIMU, OMOTEXHOJOTMH M CHUHTETHYECKOU
OMOJIOTUH, TTAJICOHTOJIOTUH, YKOJIOTHH); METOJJAMH CaMOCTOSITEIILHOTO IPOBEICHUS OMOJIOTHYECKUX
UCCIICIOBAaHU B Jlaboparopud © B mpupone (HAOMIOACHUE, HW3MEpPEHHE, SKCIEPUMEHT,
MOJIETTUPOBAHUE);

-OBJaJIeHHE OOYYalOUIMMUCS YMEHUSIMH: CaMOCTOSITEIbHO HaXOIWTh, aHAIM3MPOBATH M
MCIOJIBb30BaTh OMOJIOTHUYECKYI0 WH(pOPMAINIO; MOJIH30BATHCS OHMOJOTHYECKOW TEPMHHOJIOTHEH U
CHUMBOJIMKOH; yCTaHABIMBATh CBSI3b MEX/y pa3BUTHEM OHOJOTHU U COLUATBHO-3KOHOMUYECKUMHU U
HKOJIOTUYECKUMHU TMPOOJIEeMaMU YEJIOBEUECTBA; OLIEHUBATh IOCIEACTBHS CBOEH IESITEIBHOCTH IO
OTHOIIEHHIO K OKpYXKalolled NpUPOJHON cpelae, COOCTBEHHOMY 3I0pPOBBIO M 3JI0POBBIO
OKpY’KaIOIIMX JII0JIei; OOOCHOBBIBATH M COONMIOAATH Mepbl NPO(UIAKTUKH HHQPEKIUOHHBIX
3a0o0JeBaHM{, TpaBWJIa MOBEJICHHS B TNPHUPOAE U oOecredeHus Oe30MacHOCTH COOCTBEHHOU
KHU3HEJEATSTPHOCTH B YPE3BBIYAMHBIX CHUTYAlMsIX HPUPOAHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHBIE OTKPHITHS B 001aCTH OMOJIOTHH;

3



-pa3BuUTHE y OOYYAIOUIMXCS WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBa C BbIAJAOIIMUMUCA OTKPBITUAMHU KW COBPCMCHHBIMH HCCIICAOBAHUSAMU B GI/IOJIOI‘I/II/I,
peuracMbIMU  CHO HpO6JIeMaMI/I, MCTOHOHOFHCﬁ OMOJIOTUYECKOT0 HUCCIICAOBaHNA, IIPOBCACHUA
OKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ, peuicHu-d OHMOJIOTHYECKUX 3ajaay, MOACIINPOBAHUA
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

-BOCIIUTAHUE Yy OOYYaroIMXCs IIEHHOCTHOTO OTHOIIEHHS K JKUBOW IPUPOAE B IIEJIOM U K
OTAENBHBIM €€ 00BEKTaM U ABICHUAM; (POPMHUPOBAHUE FIKOJIIOTUUECKOH, TeHETHYECKON IPAMOTHOCTH,
o01Ieit KyIbTypbl IIOBEACHUS B IPUPOJIC; MHTETPALIH €CTECTBEHHO-HAYYHbIX 3HAHMIA;

-IprUOOpeTeHnEe 00YYAIOIMMHCS KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOIOTNOIb30BAHUT
(cobmroneHue mpaBuil MOBEICHHS B MIPUPOJIE, OXPaHbl BUIOB, SIKOCUCTEM, OHOC(hEpHI), COXpaHEHUU
COOCTBEHHOTO 37I0POBbSI M 3[0POBbS OKPYKAIOMIMX JIoAeH (coOmoneHust Mep NpOPHIaKTHKU
3a0oseBaHui, obecrieueHne O€30MACHOCTU JKU3HEICSTEIbHOCTH B YPE3BBIUANHBIX CHUTYAIHIX
IPUPOIHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHMSA OMOJOTHMUECKUX 3HAHUU U
YMEHHH B ITOBCEHEBHOW KU3HU;

-CO3[JaHME YCIIOBMH JUIS OCO3HAHHOTO BBIOOpPAa OOYYaIOUIMMHCA WHAMBHUIYaJTbHON
00pa3oBaTENbHON  TPAEKTOPHM,  CIIOCOOCTBYIOIIEH — IMOCIENYIOMEMY  MPO(ECCHOHATLHOMY
CaMOOIIPEICIIEHUIO0, B COOTBETCTBUHU C MHAMBHYaJIbHBIMH HHTEPECAMU U MOTPEOHOCTSAMHU PETHOHA.

OO11ee 4ncio 4acoB, OTBEACHHBIX HA U3y4YeHUE OMOJIOTUH Ha YTIIyOJICHHOM YPOBHE CPETHETO
obmiero oopaszoBanus, cocrasiseT 204 gaca: B 10 ximacce — 102 vaca (3 waca B Heneno), B 11 kiacce
— 102 yaca (3 yaca B Henmemo). OTOOp OpraHW3aLMOHHBIX (OPM, METOIOB U CPEACTB OOyUYCHHS
OMOJIOTUU OCYILIECTBISETCA € Y4YETOM CHeuu(pUKHA €ro CoAep)KaHUs M HaMpaBICHHOCTH Ha
MPOJOIDKEHHE OMOJIOTHUECKOro O0pa30BaHMs B OpraHU3alMAX CPEeTHEro MpoQecCHOHAIBHOTO U
BbIcIIero oOpaszoBaHus. OOsS3aTeNbHBIM YCIOBHEM INPH OOyYeHMHM OHOJOTMM Ha YIiayOJIEHHOM
YPOBHE SBIISICTCS IPOBECHHE Ta00PATOPHBIX U MPAKTHYECKUX paboT. Taxke ydacTre 00yqaromuxcs
B BBITNIOJIHEHUH NMPOEKTHBIX M Y4eOHO-UCCIEI0BATEIbCKUX PadOT, TEeMAaTHKA KOTOPBIX ONpeAesIeTcs
YUUTENIEM Ha OCHOBE MMEIOIIUXCS MaTepHaIbHO-TEXHUYECKHX PECYpPCOB M MECTHBIX HPUPOIHBIX
YCIIOBHH.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorus kak Hayka (1 4)

CoBpemeHHast OHMOJOTUS — KOMIUIEKCHAsE Hayka. KpaTkas UCTOpHUS pa3BUTHUS OHWOJIOTHH.
buonornueckne Haykd U u3ydaeMble WMH 1poOnembl. DyHIaMeHTaIbHBIC, TPHUKIATHBIC
Y TIOUCKOBBIE HAYYHBIE HCCIICOBAHUS B OMOJIOTHH.

3HavyeHue OHONOTMH B (POPMUPOBAHUM COBPEMEHHOH E€CTECTBEHHO-HAYYHON KAapTHHBI MUpA.
[Tpodeccun, crszaHHbIe ¢ OMONIOTHEH. 3HaUeHNEe OUOJIOTHH B MPAKTHYECKON JESITETPHOCTH YelIOBEKa:
MEIUIIMHE, CETLCKOM X035IIICTBE, MPOMBIIIUIEHHOCTH, OXPaHE MPUPO/IbI.

JdemMoHcTpanuu

Hoprpetsl: Apucrorens, Teodpact, K. Jlunueit, XK. b. Jlamapk, Y. Hapsun, VY. I'apseii, I
Menpens, B. U. Bepnaackwuii, U. I1. [TaBnos, . 1. Meunukos, H. 1. Basuios, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuie! u cxeMbl: «CBs3b OMOJIOTHH ¢ IPYTHMH HayKaMuy, «CucteMa OMOIOTUYECKUX HAYK).

Tema 2. ’KuBble cucTeMbl 1 UX H3y4eHue (2 4)

JKusnie cucTEMBI Kak npeaMET HU3YUYCHUSA 6I/IOJIOI‘I/II/I. CBOICTBa JKUBBIX CHCTEM: CAUHCTBO
XUMHYECKOI0 COCTaBa, JUCKPETHOCTD U LIEJOCTHOCTD, CIOKHOCTD U YHOPSAOYEHHOCTE CTPYKTYPBI,
OTKPBITOCTh, CaMOOpPTaHU3aIUsl, CaMOBOCIIPOM3BEIICHUE, Pa3JAPaAXKUMOCTh, HU3MEHUYUBOCTH, POCT
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U Pa3BUTHE.

YpOoBHU OpraHuU3alUy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJI€TOYHBIM, TKAHEBBIH, OPraHU3MEHHBIH,
MOMYJIIUOHHO-BUZOBOM, 3KOCHCTEMHBIN (OmoreoneHotuueckuii), Ouocdepusii. Ilpomeccsl,
NPOUCXOJAIINE B IKUBBIX cuctemMax. OcCHOBHbIE Tmpu3HaKu kuBoro. JKuszHp kak Qopma
cyluecTBoBaHUs MaTepuu. Hayku, u3ydaromue >KuBble CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aluu.

N3ydyenne kuBbIX cucteM. Meronbl Ouonornueckoil Hayku. HaOmioneHue, wu3MepeHue,
JKCIIEPUMEHT, CUCTeMaTu3anus, MeraaHaius. [IoHdaTre 0 3aBUCUMON U HE3aBUCUMOW IIEPEMEHHOM.
IInanupoBanue skcnepuMenTta. [locraHoBka U mposepka rumno-re3. Hynesas rumoresa. Ilonsarue
BBIOOpKH U €€ JOCTOBEPHOCTh. Pazbpoc B Ouonormueckux AaHHbIX. OIlLEHKa JOCTOBEPHOCTH
[IOJIyYEHHBIX pe3ynbTaToB. [IpUymHBI HMCKaXeHUs pPe3ynbTaroB dkcnepumeHta. [lonsarue
CTaTUCTUYECKOTO TECTA.

Tabnuiel 1 cxembl: «OCHOBHBIE TPU3HAKY )XU3HWY, «bronornyeckue cuctempn, « CBOMCTBA JKUBOM
MaTepun», «YpPOBHM OpraHU3alMM >KMBOM INPHUPOIbl», «CTpOEHHE >KUBOTHOW KIETKM», «TkaHu
KHUBOTHBIX», «CHCTEMBI OpraHOB YEIOBEYECKOro opranusmay», «buoreonenosy, «buochepay,
«Metoabl U3ydeHuUs KUBOU IIPUPOABD).

Ob6opynoBanue: naboparopHoe O0OpyIOBaHWE s TPOBEACHHS HAOIIOACHHA, W3MEpPEHUH,
JKCIIEPUMEHTOB.

JlaGopaTopHbIe 1 NIpaKTHYeCKHe PadoThI

I[IpakTuueckass pabora «lcnonap3oBaHHWE DPA3TUYHBIX METOAOB NPU H3YUYEHHH >KUBBIX
CUCTEM.

Tema 3. buosnorus kiaerku (2 4)

Knerka — cTpyKTypHO-(YHKIMOHATIbHAS €AUHHIIA XKUBOTO. MICTOpHS OTKPBITHUA KIIETKU. PaboThI
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos). OcHoBHBIE
IIOJIOXKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTobl MOJIEKYJISIPHON M KJIIETOUYHOUM OMOJIOTHUU: MHUKPOCKOTIHS, XpoMmaTorpadus, anekrpodopes,
METOJI MEUYEHBIX aTOMOB, Au(pdepeHInaNIbHOoe LEeHTPU(PYTUPOBaHHUE, KYJIbTUBUPOBAHHE KIETOK.
H3zyuenue gurcuposannvix kiemox. DIEKTPOHHAsT MHUKpOcKomnus. KongokanvHas MUKpocKonus.
Bumanvnoe (npudicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

ITopTpersr: P. I'yxk, A. JleBeHryxk, T. [IIBanH, M. [nelinen,
P. Bupxos, K. M. bap.

Tabnuue! u cxembl: «CBETOBOM MUKPOCKOI», « DJIEKTPOHHBIH MHUKPOCKOI», «ICTOpHs pa3BUTHA
METOJI0B MUKPOCKOIIUI.

OOGopynoBaHue: CBETOBOM  MHKPOCKOI;  MHKPOIIpPENapaTrbl  pPacTUTEIbHBIX, IKHUBOTHBIX
u OaKkTepHuaIbHbBIX KIETOK.

JlaGopaTopHbIe 1 NpaKTHYeCKHe PadoThl

I[IpakTuueckass pabora «l3yuyeHHne METOHOB KJIETOUHOW Ouosoruu (Xpomarorpadus,
anektpodopes, nudppepenmansHoe eHTpudyruposanue, [TLP)».

Tema 4. Xumnueckas opranuzanus kjaetku (10 u)

XHUMHUUYECKUN COCTAB KJIETKH. Makpo-, MUKpO- U yJIBTPaMHUKpPOIIEeMEHThL. Bona u e€ ponp kak
pacTBOpUTENIS, PeareHTa, y4yacTHe B CTPYKTYPHUPOBAHUU KIIETKH, TEIIOPETYISAMU. MuHepanbHble
BEIIIECTBA KJIETKU, NX OMOJIOTHYECKas poJib. POIb KATHOHOB M aHMOHOB B KJIETKE.

Opranunueckue BeniecTBa KieTku. buonornueckue nonumepsl. benkn. AMUHOKHCIOTHBIN COCTaB
6enxoB. CTpykTypsl OenkoBoil Moinekynbl. IlepBuunas cTpykrypa Oenka, HEeNTHUAHAs CBS3b.
Bropuunasi, TpernyHas, deTBepTHUYHAas CTPYKTypbl. Jlenatypauums. CBoiicTBa  O€JKOB.
Knaccudukanus 6enkoB. buonorunueckue GyHKIMU 6€TKOB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AWCAXapHIbl, OJUrOcCaxapuibl | moiucaxapuabl. OOmmii miaH
CTpOEHUS U (PU3UKO-XUMHUECKUE CBOMCTBA yriieBoA0B. bronornyeckue GyHKIMM yTIeBOAOB.

Jluuapsl. T'unpopunbHo-runpodoOHsle cBoiicTBa. Knaccudukauus nunumos. Tpurimuuepuns,
dbochomunuapl, BOCKH, CcTepouabl. buomornyeckue ¢GyHKuU JunuaoB. OOmmMe CBONCTBA
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OMOJIOTHYECKUX MEMOpPaH — TEKy4YeCTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOITYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenne HykinenHoBbIX kucioT. Hykneoruasl. [Ipuniun
kommiemMentapuoctu.  [Ipasuno  Yapradda. Crpykrypa JHK —  ngBoiimas  compains.
Mecronaxoxaenue u 6nonorndyeckue ¢pynkumu JHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenne monekyiasl AT®. Makpospruueckue cBsizu B Mojekyine AT®. buonormueckue
¢yukuun  AT®. BoccraHOBIGHHbIE  NEPEHOCUYMKH, HMX (QYHKUMH B KIETKe. J[pyeue
nykneozuompugocgamor (HT®). Cexsenuponanue JJHK. Memoow: cenomuxu, mpanckpunmomuxu,
npomMeoMuKu.

CrtpykrypHast Ouoniorus: OHOXMMHUYECKHE ¥ OMOPU3MYECKHE  HCCIEAOBAaHUS  COCTaBa
Y MIPOCTPAHCTBEHHON  CTPYKTYypbl ~Omomoiiekysl. Modenuposanue cmpykmypovl U QYyHKYuUi
ouomonexkyn u ux komniekcos. Komnvromepnulii ousaiin u opeaHuyeckuil cuHmes OUOMONEKYI U Ux
HenpupoOHbIX AHAN0208.

JdemMoHcTpanuu

Hoptpetst: JI. [omunr, Jx. Yorcon, ®@. Kpux, M. Yunkunc, P. ®pauknun, ®. Csurep, C.
IIpy3unep.

[Inarpammsbl: «PacnpeneneHne XMMUYECKUX JIEMEHTOB B HEXXUBOM Ipupoae», «Pacnpenenenue
XMMHUYECKHX 3JIEMEHTOB B KHBOW MPUPOJIE».

Tabauuml u cxembl: «Ilepuoguueckas TabIMLAa XUMUYECKUX JIEMEHTOBY, « CTPOCHUE MOJIEKYJIbI
BOob», «BemecTBa B cocTaBe opraHu3MoB», «CTpoeHHE MOJEKyNbl Oenka», «CTpyKTypbl
0enKoBOM MOJeKyNbl», «CTpOoeHHE MOJIEKYJ] YIJIeBOAOB», «CTpO€HHE MOJIEKYJ JUIHUI0BY,
«HyxnenHnoBble kucnoTs», «CTpoeHue Mosekysisl ATD».

Ob6opynoBaHue: XUMUYECKas OCy1a 1 000pyI0BaHHE.

JlabopaTopHbIe U NIpaKkTHYeCKHe PadoThI:

1. JJabopaTtopHas paboTra «OOHapyxeHHE OEIKOB C TTOMOIIbIO KAUeCTBEHHBIX PEAKLIUI.

2. JlabopaTtopHas paboTa «MccnenqoBanue HyKJICUMHOBBIX KHCIIOT, BBIICTICHHBIX U3 KIETOK
Pa3IUYHBIX OPTAaHU3MOBY.

Tema 5. Ctpoenune u pyHkunu kiaerku (8 4)

Tumbl  KJIETOK:  3yKapHOTHUYECKas U mpokapuotuueckas. CTpyKTypHO-(QYHKIHOHAJIbHbIE
o0pa3oBaHUS KIETKH.

CrtpoeHue mpokapuoTHueckod kieTku. Kierounast creHka Oakrepuii u apxeil. OcoOeHHOCTH
CTPOEHUS TeTepOTPO(PHOI 1 aBTOTPOPHOI MPOKAPUOTUUECKUX KIETOK. MECTO U POJIb MPOKAPHOT
B OHMOIICHO3aX.

Crtpoenne U QyHKIIMOHUPOBAHUE DJyKapHOTHYEeCKOW KieTkd. Ilmazmarmueckas memOpaHa
(mrazmanemma).  CTpykTypa IJIa3MaTH-d4ec-Koi  MemOpanbl.  TpaHCopT — BemecTB  uepes
IUIA3MAaTUYeCKyl0 MeMOpaHy: maccuBHBIM (auddysus, obneruéHHas mud@ysus), aKTUBHBIHA
(TepBUYHBIN U BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lomynponuriaemocts MeMOpanbl. PaboTta HaTpuii-
KaJIMEBOTr0 Hacoca. DHAOLUMTO3: MMHOLUUTO3, (parommTos. Dk3ounto3. Kierounas crenka. CTpykTypa
1 (pyHKUIMH KJIETOYHOM CTEHKH PACTEHU, TpUOOB.

Huronnazma. I{uto3onb. Lurockenmer. JIBwkenwe uuroriazMbl. OpraHouwabl — KJIETKU.
OpHoMeMOpaHHBIE OpPraHOWABl KIETKH: dHAoruiazmatudeckas ceth (JIIC), ammapat [Nombmxw,
JU30COMBI, MX CTpOeHHE U (QYHKIMU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOMAOB KIIETKH.
CtpoeHue TpaHyIApHOTO peTHUKynyMma. Mexanusm Hanpasnenus oOeakoe 6 OIIC. Cunre3
pacTBopuMbIX  OenkoB.  CuHTe3  KJIETOYHBIX  MeMmOpan. [mangkuii  (arpanHyJisipHbI)
SHIOMIa3MaTHYeCKUil peTukynyM. CekpetopHas ¢yHkums anmapata [ombmxu. Moouguxayus
benkoe 6 annapame I onvoacu. Copmuposka benkos 6 annapame I onvoxcu. TpaHCHIOPT BEIIECTB
B KieTke. Bakyonu pacturenbHbiX KieTok. Kiierounsiii cok. Typrop.

[losiyaBTOHOMHBIE ~ OpPraHoMAbl  KIETKH:  MHUTOXOHApPWUH, IIAcTHIBL.  [Ipoucxoocoenue
mumoxouopuit u naacmud. Cumdbuocenez (K. C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMH MHUTOXOHApUH © TwiacTHA. [lepBUYHBIC, BTOPUYHBIE U  CJOXHBIC IUIACTUIBI
(OTOCUHTE3UPYIOMIUX SYKapUOT. XIIOPOIUIACTHI, XPOMOIIIACTHI, JIEUHKOIUIACTHI BHICIIUX PACTEHUH.

HememOpannslie opranouas! kieTku CtpoeHue u GyHKIIME HEMEMOpPaHHBIX OPraHOUAOB KJIETKU.
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Pubocomsl. IIpomescymounvie guramenmol. MUKpopHUIaAMEHTbI. AKMUHOBblE MUKPODUIAMEHNBL.
Mblieunble  KIETKH. AKMUHOBble KOMNOHEHMbl HeMblUleUHbIX —KlemoK. MUKpOTpyOOUKH.
Knerounsrii ientp. CTpoeHue u ABMKEHHE KTYTUKOB M PECHUYEK. MUKPOTPYyOOUKH IIUTOMIIA3MBI.
Llentpuons. benxu, accoyuuposanuvie ¢ Mukpoguiamenmamu u mukpompyboukamu. Momopuvie
benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapUOIIa3Ma, SAPBIIIKY, UX CTPOCHUE U QYHKUUU. SInepHbIi
OenkoBbli  MaTpukc. [IpoCTpaHCTBEHHOE pAacHOJIOKEHHE XpOMOCOM B MHTep(da3HOM  sfpe.
dyxpomamun u ecemepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. Junamuka s0epHoll 000104Ku
6 mumo3se. Hoepnuviii mpancnopm.

Knerounsle BritoueHus. CpaBHMTEIbHAs XapaKTEPUCTUKA KJIETOK SYKapHUOT (PacTUTENbHOMH,
KUBOTHOM, TPUOHON).

JdemMoHcTpanuu

Hoprpersl: K. C. Mepexkosckuii, JI. Maprymuc.

Tabmuuel u cxempl: «CTpoeHHE SYKapHOTHYECKOH KiIeTKn», «CTpoeHHe XKMBOTHOM KIETKW»,
«CTpoeHne pacTuTenbHOM  KiIeTkw», «CrpoeHne MuTOXOHApUW», <«Snpo», «CrpoeHue
IIPOKAPUOTUUYECKOMN KIIETKHY.

OO6opynoBaHHe: CBETOBOM MHKPOCKOIL; MHKPOIIPENapaTbl PacTHTENbHBIX, YXKMBOTHBIX KIIETOK;
MUKpOIpenapaTsl 6aKTepHaIbHBIX KIETOK.

JlaGopaTopHbIe N NpaKTHYeCKHe PadoThI

l.JJabopatopHas paboTa «/3ydeHue cTpoeHHs KJIETOK PA3IMYHBIX OPTaHU3MOB).

2.lpakTuueckas pabora «l/3yueHue CBOWCTB KIETOUHOW MEMOPAHBI».

3.JJaGopaTtopHas pabota «lccnenoBanue mia3Monu3a M ACMIa3MOJIH3a B PACTUTEIbHBIX
KIIETKaX».
4. lpaxkTuueckas padora «/3yueHune IBMKEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M MpeBpaLleHHe YJHEPTHH B KJIeTKe (9 1)

AcCUMMIISIIIMS M TUCCUMWISIIASA — JIB€ CTOPOHBI MeTabonu3ma. Turmbel oOMeHa BEIECTB:
aBTOTPOGHBIN U reTepoTpodHbIH. YuacTHe KHCIopoAa B OOMEHHBIX Hpolleccax. JHEpreTudeckoe
obecrieuenue kietku: npespaiieHne AT® B oOMeHHbIX mporieccax. PepMEHTATUBHBIA XapakTep
peakiuii KJIeTOYHOTro Metabonn3ma. DepMEeHTHI, UX CTPOCHHUE, CBOMCTBA W MEXaHHU3M JICHUCTBHSL.
Kodepmentsl. Orinnuust (QepMEHTOB OT HEOPraHMYECKMX KaTaln3aTopoB. benKu-akTHBaTOPHI
1 O€NKU-UHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEpPMEHTATHUBHBIX PEaKIUil OT pa3IMyHbIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OPraHUYECKUX BEUIECTB B KiIeTKe. DOTOCUHTE3. AHOKCULEHHDbIN U OKCULEHHbIT
@omocunmes y baxmepuii. Ceemocobuparowjue nuemeHmsl U NUSMeHmMbl PeaKyuoHHO20 YeHmpa.
Ponp xmopomnactoB B mporecce ¢orocurre3a. CeroBas u TeMHOBast Gaszbl. @omoodvixarue, Cs-,
Cs- 1 CAM-munvt gpomocunmesa. IlpogykTuBHOCTh (oTOCHHTE3a. BrusiHue pa3nuyHbx (HakTopos
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHUe POTOCHHTE3A.

XemocunTte3. Pa3HooOpasue oOpraHM3MOB-XEMOCHHTETUKOB: HUTpUHUIMpYIONEe OaKkTepuu,
xKenez00aKkTepuu, cepoOaKTeprH, BOJOPOIHbIE OakTepun. 3HaUeHHEe XeMOCHHTE3A.

AnaspoOHble opraHusmbl. Buabl Opoxenus. IIpomykTsl OpoXXeHHMS U MX HCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOoOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OHOTEXHOJOTHH U BO3OYAUTENN
Oone3Hel.

AspoOHBIE OpraHu3Mbl. JTalnbl SHepreTunyeckoro oomena. [logrorourensHsli atamn. ['mukonus —
0ECKUCIOPOAHOE PACLICTIICHHE TIIOKO3BI.

buonornyeckoe OKHUCIIEHWE, WM KIETOYHOE JbIXxaHue. Poib MHUTOXOHIpHM B IpoLeccax
Ouonornueckoro okucienus. Lukmmueckue peakiyn. OxkucnurensHoe pocopunmrpoBanue. Inepeus
Membpannozo epaduenma npomornos. Cunres AT®D: paboma npomonnoti ATD-cunmasol.
[IpeumymectBa a’poOHOrO IMyTH OOMEHA BEUIECTB TMepel aHa’poOHbIM. O(PGHEKTHBHOCTD
SHEPreTUYECKOT0 OOMEHA.

JdemMoHcTpanuu

Hoptpersr: k. Ilpuctnu, K. A. Tumwupszes, C. H. Bunorpanackuii, B. A. Durenbrapnr,
I1. Mutyenn, I'. A. 3aBap3uH.



Tabmuiel u cxembl: «DOTOCUHTE3Y, «DHEPreTUYECKUit 00Men», «bruocunres 6enka», «CTpoeHue
bepmenTa», « XeMOCHHTE3Y.

OOGopynoBaHMe: CBETOBOW MHKPOCKOI; OOOpYZOBaHUE Ui TPUTOTOBJICHUS ITOCTOSHHBIX
¥ BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTopHbIe N NpaKTHYeCKHe PadoThI

1. JabopatopHas paboTa «l3yueHHe KaTalUTUYECKOH aKTMBHOCTH ()epMEHTOB (Ha
IpUMEpe aMHUJIA3bl WM KaTanasbl)».

2. JlabopatopHass pabora «M3yueHne QepMEHTATUBHOIO paCIICIUICHUS TEePOKCHIA
BOJIOPO/Ia B PACTUTENBHBIX M JKUBOTHBIX KIIETKAX».

3. JJabopaTtopHas pabora «CpaBHeHHE NPOLECCOB (POTOCUHTE3A K XEMOCHHTE3a.

4. JlabopatopHas paboTa «CpaBHEHHE MPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. Hacnencreennas nHgopManus 1 peanusanus eé B kierke (9 1)

Peakuuu MaTpuuHOro cunresa. [IpMHINI KOMIUIEMEHTAPHOCTH B PEAKLIUAX MAaTPUYHOIO CUHTE3A.
Peanuzanus HacneacTBeHHON MHpOpManuu. ['eHeTndeckuii Kof, ero cBoiicTBa. TpaHCKpUIIIHS —
MaTpuuHblii cuaTe3 PHK. IIpuHIMIBI TpaHCKpUNLIMK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUIEIBHOCTD,
acummeTpudHocTs. Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hekxooupyiowue
PHK.

Tpancnsus u e€ stansl. Yuactue TpancnopTHbix PHK B OnocunTese 6enka. YcnoBus OuocuHTe3a
6enka. Koguposanue amunokucnot. Posib pubocom B OnocuuTe3e Gernka.

Cospemennvie npedcmagnenus o cmpoernuu 2enos. OpraHusanus FeHoMa y IIPOKapuoT U 3yKapHoT.
Perynauuss akTUBHOCTH TeHOB Yy nmpokapuoT. [wumote3a omnepona (®. Xaxo6, XK. Mano).
Monexynapnvie mexanusmvl sKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna é pe2ynsayuu pabomoi
2enos. Perynsaiys oOMeHHBIX IpolieccoB B kiieTke. KieTounslii romeocras.

Bupycel — HekieTouHsle (QOpMBI KM3HM | oOiHraTHble mapasuThl. CTpoeHHE NPOCTBIX
U CIIOKHBIX BHUPYCOB, PETPOBHPYCOB, OakrepuodaroB. Kusuenmwiti yukn JHK-coodepocawux
supycos, PHK-cooepacawux eupycos, baxmepuogazos. Obpamnas mpancKpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a0oneBaHusl 4enoBeKa, >KMBOTHBIX, pacteHuit. CIIMJ], COVID-19, coumanbHble
U METUIIMHCKHE TPOOIEMBI.

Buounghopmamura: ummezpayus u anaiuz Oonvwux maccueoé («bigdatay) cmpykmypHuix
ouonozuueckux oannvix. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemvie ynkyuu
benxos. Cnocobwl 0ocmasKu 1ekapcms.

JdemMoHcTpanuu

Hoptpets: H. K. Konsuos, J[. . UBanoBckui.

Tabmuiet u cxeMbl: «buocuaTe3 6enkay, «I'eHeTudeckuit koay, «Bupycen», «baktepuodarmny.

JlaGopaTopHbIe 1 NpaKTHYeCKHe PadoThl

[IpakTuueckas padbora «Co3maHue MOAETH BUPYCay.

Tema 8. ’/Ku3HeHHbIN MUK KJIETKH (6 1)

Knerounslif 1uki, ero nepuoasl u peryisinua. Marepdasza u muto3. OcoOEHHOCTH MPOLECCOB,
MPOTEKAIIUX B UHTEpda3se. [loarotoBka  KIETKH K JEJEHHUIO. [IpecunreTnyeckui
(MOCTMUTOTUYECKUI), CUHTETHMUYECKUN U MOCTCUHTETUYECKUN (MIPEMUTOTUYECKHUI) NEPUOABI
uHTEpQa3bl.

Matpuunslii cunre3 JJHK — pennukanus. [Ipunnuns! pernukanuu JJHK: kommiemeHTapHOCTS,
II0JIyKOHCEPBAaTUBHBIN CHHTE3, aHTUNapauieapbHocTh. Mexanusm permkanuu JJHK. Xpomocomsr.
Crpoenue xpomocoMm. Tenomepbl M TeaoMepasa. XpPOMOCOMHBIM HAOOp KJIETKM — KAapUOTHIIL.
JIMIIJIOWAHBIA W ratuionaHelid  HaOopel  XpomocoMm. ['omornorumunbsie XpomMocombl. [losoBbie
XPOMOCOMBI.

Jenenune xietkn — muto3. CTaauy MUTO3a M IMPOMCXOASIIME B HUX Ipolecchl. TUIbI MUTO3a.
Kapuoxunes u nuuroknses. buonornueckoe 3HaueHre MUTO3a.

Perymnsuus MUTOTHYECKOTO ITUKIIA KIeTKH. [IporpaMmMupyemast KiieTouHas ruoeib — aromnTos.

8



Knerounoe sapo, XpomMocoMbl, (YHKIMOHaNbHAas TeHOMHKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugpposas xiemrxay — o6uoungopmamuvecxue
MoOenu YYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanuu

Tabmuiel  u cxembl: <«OKM3HEHHBIH TUKI KIETKU», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanmsa JTHK.

O0opyioBaHKe: CBETOBOM MUKPOCKOIT; MUKPOIIpenaparThl: K MUTO3 B KJIETKAX KOPEIIKa JIyKay.

JlaGopaTopHbIe 1 NpaKTHYeCKHe PadoThl

1.JlabopatopHas paboTa «/3yueHrue XpoMOCOM Ha FOTOBBIX MUKPOIpENapaTax.

2.JlabopatopHas pabora «HaGmoneHrne MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MHKpOIpEnapaTax)y.

Tema 9. Ctpoenune u pynxknnu opranu3mos (17 1)

Buonorunueckoe pasHooOpaszue opraHu3mMoB. OTHOKIETOUYHbIE, KOJOHHAIbHBIE, MHOTOKJICTOYHbIC
OpraHU3MBl.

OCOOEHHOCTH CTPOEHHSI U JKU3HENESATEIbHOCTH OJHOKJICTOUYHBIX OpraHm3MoB. bakrepuu, apxewu,
OJTHOKJIETOYHbIE TPHOBI, OTHOKJIETOUHBIE BOJAOPOCIH, IpyTrue MpoTUCTHI. KoloHnabHbIe OpraHu3MBbl.

B3anmMocBs3b yacTell MHOrOKJIETOYHOT'O OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. Opranusm
Kak equHoe nenoe. I'omeocras.

Txanu pacteHuil. THIBI pacTHTENbHBIX TKaHEW: oOpa3oBarTenbHas, MOKPOBHAs, MPOBOASIIIAS,
OCHOBHasA, MexaHnueckas. OCOOEHHOCTH CTpPOEHHs, (PYHKIIMI M pacloyIoKEHUs] TKaHEeH B opraHax
pacTeHui.

TKaHM JXKUBOTHBIX M Y€JIOBEKA. THIIBI JKMBOTHBIX TKAHEU: HDIUTEIMAIBbHAS, COCHUHUTEIbHA,
MbllIeyHasi, HepBHas. OcoOEHHOCTH CTpoeHHus, (YHKUMN W pacloiOKEeHUs TKaHEHl B opraHax
’KUBOTHBIX U 4EJIOBEKA.

Opranel. BereraTuBHBIE U I€HEpPATUBHbIE OpraHbl pacTeHUil. OpraHbl Y CUCTEMBI OpPraHOB
JKUBOTHBIX U 4esioBeKa. DyHKIMU OPraHoB U CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pacreHuil. CkeneTsl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTPOEHHUE U TUIIBI COEIUHEHUS KOCTEH.

JIBmkeHne opraHu3MOB. [[BMKEHHE OMHOKIETOYHBIX OPraHM3MOB: aME&OOUTHOE, >KTYTHKOBOE,
pecHu4yHOe. JIBUJKEHHME  MHOTIOKJIETOYHBIX PpACTEHHUH: TPONM3MbI UM HacTuu. JIBuxKeHuUE
MHOTOKJIETOYHBIX KUBOTHBIX M YeJlOBeKa: MblieyHast cuctema. Pednexc. CkeneTHble MBI U UX

pabora.
[Mutanue opranusmoB. Iloriomenue BOABI, YIJIEKHCIOrO Tra3a U MUHEPAJIBHBIX BEIIECTB
pacTeHUsAMHU. [Turanue KMBOTHBIX.

BHyTpunonoctHoe 1 BHYTPUKIIETOUHOE NuUleBapeHue. [lutTanne no3BOHOUHBIX KUBOTHBIX. OTAEIBI
MULIEBAPUTENILHOrO TpakTa. [Inimesapurensabie xenessl. [IumeBapurenbHas cucreMa 4eiio-BeKa.

Ipixanue opraHusmoB. Jlpixanue pacteHuil. [lpixanue >xuBOTHbBIX. Jud¢ys3us razoB uepes
noBepXHOCTh KIeTKH. KoxHoe napixanuwe. [lpixarenbHas moBepxHOCTh. JKaOepHoe u j€royHoe
nbixaHue. JlpIxaHne O3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS
JIErKUX MO3BOHOYHBIX KUBOTHBIX. J[bIXaTeNIbHAS CUCTEMA YeTI0BEKA. MexaHn3M BEHTWISALIMY JIETKUX
y ITHUI] ¥ MIIEKOTUTAIOMMX. Perymsuus apixanus. [{pixarenbHble 00bEMBI.

TpaHcopT BEWIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTEeHUH. TpaHCIOPT BEIIECTB
y *uBOTHbIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHast cucTeMa IM03BOHOUYHBIX KUBOTHBIX
u yenoBeka. Ceppie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyrum kpoBooOparieHusi. DBOJIOLUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBl MO3BOHOYHBIX >XMBOTHBIX. Pabora cepama u eé
perymsanus.

Boinenenue y oprannsmos. Beienenue y pacrenuii. Beinenenue y ;kMBOTHBIX. COKpaTUTENbHbIE
Bakyosnu. Opranbl BbieneHus. OuibTpanus, cekperyst u o0paTHOE BCAChIBAHME KAaK MEXaHH3MbI
paboTbl opraHoB BbleneHusl. CBsA3b MOJOCTH Tela ¢ KPOBEHOCHOM M BBIACIUTEILHONW CUCTEMaMH.
BrieneHne 'y mo3BOHOUYHBIX JKMBOTHBIX U uenoBeka. [louku. CtpoeHue u (QyHKIMOHHPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH y YETIOBEKA.



3ammra y OpraHM3MOB. 3alluTa y OAHOKJIETOYHBIX OpraHu3mMoB. Cropbl OaKTepHil U IMCTHI
IIpPOCTEHIINX. 3amMra Yy MHOTOKJIETOUHBIX pacreHuidl. Kyrtukyna. CpenctBa mnaccuBHOM
Y XMMHYECKOM 3aiuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX IPOM3BOJHBIE. 3allliTa OpraHU3Ma OT
Oonesneil. IMMyHHas cucreMa uyenoBeka. KieTouHbIi ¥ r'yMOpaibHbI UMMYHUTET. Bpoxk1EéHHbBIN
U IPUOOPETEHHBIH criennpuiueckuii UIMMYHUTET. TeopHst KJIOHAIbHO-CeIeKTUBHOT0 MMMyHHTeTa (T1.
Opnux, ®. M. bepner, C. Tonerasa). BocnanutenbHble 0TBETHl OpraHu3MoB. Ponb BpoxkaAEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxuMocTh U perymisuus y OopraHnu3MoB. Pa3gpa’kMMOCTh y OJHOKJIETOYHBIX OPIaHU3MOB.
Takcucsl. PaznpaxumMocTs U peryiisinys y pacTeHuil. POcToBbIe BelecTBa U UX 3HaYCHUE.

HepBHast cucrema u peduiekTopHasi peryisius y )KUBOTHBIX. HepBHas cuctema u €€ OTAETBI.
OBOJIIOIIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOW CUCTEMBI Y KUBOTHBIX. OTIENbI TOJIOBHOIO MO3Tra
MIO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednextopnas ayra. bezycnoBHble U yCIOBHBIE Pe(ICKCHI.

I'yMopanbHas perymisiuus 1 SHAOKPUHHAs CUCTEMA )KUBOTHBIX U 4yesioBeKa. JKene3bl S3HIOKPUHHON
CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aMMOCBA3b HEPBHOM M SHIOKPUHHOM CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBios.

Tabmuuel ~ w cxembl: «OnHOKJIETOYHBIE  BOAOPOCIN», «MHOTOKJIETOUHBIE  BOJOPOCIHY,
«bakrepun», «IIpocteiimney, «Opranbl IBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB I103BOHOUYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHHne HaceKoMbIX», «TkaHu pacteHui», «KopHEBBIE CHUCTEMBI»,
«Ctpoenue credis», «CTpoeHHe JTUCTOBON TUIACTHHKI, « TKaHU )KUBOTHBIX», «CKeJeT yeloBeKay,
«IInmeBapurenpHas cucreMay», «KpoBeHocHast cuctema», «llpixarenbHas cucrema», «HepBHas
cucreMa», «Koxa», «Mpleuynas cuctema», « BeraenurenbHas cucteMa», « JHIOKPUHHAS CUCTEMAY,
«Ctpoenune wmbip», «MMMmyHuTeT», «KumeuHononocTHele», «CxeMa NHMTaHUS PACTEHUID,
«KpoBeHOCHBIE CHCTEMBI MIO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruiipbl», «CTpoeHue IiaHapumw»,
«BHyTpeHHee cTpoeHHME I0XAEBOro uepBsi», «HepBHas cucrema poid», «HepBHas cucrema
narymkny, «HepBHas cuctema npecMbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema
MIIEKONUTAONNX», «HepBHast cuctema yenoBekay, «Pediekcy.

OOGopynoBaHHe: CBETOBOM MHUKPOCKON; MHKpPOIpEnapaTsl OJHOKJIETOYHBIX OPraHU3MOB;
MUKpOIpenaparbl TKaHEW; PaKOBUHBI MOJUIFOCKOB; KOJUIEKIMM HACEKOMBIX, MITIOKOXHUX; *KUBBIE
HK3EMIUIIPhl KOMHATHBIX PAacTeHUH; repOapuy pacTeHH pa3HBIX OTHEJIOB; BIAXKHBIC IpenapaThl
KUBOTHBIX; CKEJIETHl MO3BOHOYHBIX; KOJUIEKIIMH OECIIO3BOHOYHBIX XHBOTHBIX; CKEJIET YEJIOBEKa;
000opyI0BaHUE Uil JEMOHCTPAIMK TOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTEHHUH, pacileIuieHus
KpaxMmaya u OelKoB Moj JeicTBueM (GepMEHTOB; 00OpYIOBAaHUE JJIS JEMOHCTPALUHU OIBITOB IO
U3MEPECHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTENIbHbBIX IBUKCHUI; MOJIEIN TOJIOBHOTO
MO3ra pa3INYHbIX KUBOTHBIX.

JlaGopaTopHbIe N NpaKTHYeCKHe PadoThI

1. JabopatopHas paboTa «l3ydyeHue TkaHeW pacTEHHI».

2. JlJabopatopHas paboTa «/3ydeHne TKaHEH )KUBOTHBIXY.

3. JJabopaTtopHas pabora «/3yyeHre OpraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOkeHNe U pa3BUTHE OPraHU3MOB (8 1)

@opMbl Pa3MHOKEHHUS OpPraHU3MOB: Oecronoe (BKJIIOYash BETETaTUBHOE) U MOJOBOE. Buisl
0€ecIoJIoro pa3sMHOXKEHUS: IIOYKOBAaHUE, CIOPYJIISIHUA, (parMeHTaIHs, KIOHUPOBaHHE.

[lonoBoe pasmHoxkeHue. IlonoBble kieTku, wim ramersl. Meio3. Cragun wmeiiosa. IloBenenue
XxpoMocoM B Mero3e. Kpoccunrosep. buonornueckuil cMpIci Meiio3a 1 IOJI0BOro npouecca. Meiios u
€r0 MECTO B )KU3HEHHOM LIUKJIE OPIaHU3MOB.

[IpenzapoapimeBoe pasButue. ['ameroreHe3 y kuBOTHBIX. IlonoBbie xene3pl. OOpa3oBaHue
U pa3BUTHE IMOJIOBBIX KJIEeTOK. CriepMaToreHes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

OmotoTBOpeHNEe ¥ YMOPHOHAJIIBHOE pa3BUTHE KHUBOTHBIX. CIOCOOBI  OIIOAOTBOPEHHMS:
HapyKHOe, BHyTpeHHee. [lapreHorenes.
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WupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O pa3BUTUHU
opranu3mMoB. Mopgoeenez — o0na u3 enaguvix npoobrem smopuonocuu. Konyenyus mopgoeeros
u mooenu mopgoeenesza. Cranuu 3MOpUOreHe3a KUBOTHBIX (HAa MpuMepe JArymkn). JpoOneHue.
Tuner npobnenus. [emepmunuposannoe u Hedepmunuposannoe OpodaeHue. bractyma, THIIBI
omactyn. OcoOCHHOCTH MApOOJICHHSI MIICKOMUTAIOMIMX. 3apOJBIIIEBbIC JUCTKU (TACTPYIISIIHS).
3aknaaka OpraHoB M TKaHEH U3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiusHHE yacTed
Pa3BUBAIOIIETOCS 3apojibliia (3MOpUOHANbHAS MHIAYKIHKA). 3aKIajKa IUlaHa CTPOCHUS KUBOTHOTO
KaK pe3yJlbTaT MEepapXUUeCKUX B3aUMOJCHCTBUN T'eHOB. BiusHue Ha SMOpHMOHANBHOE DPa3BUTHE
pa3NUYHBIX (PAKTOPOB OKPYIKAIOLICH CPEIbL.

Poct u pasButue x*uBOTHBIX. [locTamOpuoHanbHblii nepuoa. [lpsiMoe u HempsiMOe pa3BHUTHE.
PazButune ¢ meramopdo3oM y OECIO3BOHOYHBIX M MMO3BOHOUYHBIX JKMBOTHBIX. bHonornyeckoe
3HaUEHUE MpPSIMOrO0 U HENPSMOIO pa3BUTHSA, MX pacCHpOCTpaHEHUE B Ipupozae. Tumbsl pocra
KHUBOTHBIX. DPaKTOpBI PETYJSIMU POCTa KUBOTHBIX M yenoBeka. CTaauu MOCTIMOPHOHATIBLHOTO
pa3BUTHS Yy )KUBOTHBIX M 4esioBeka. llepuoabl oHToreHeza dvenoBeka. CTapeHHE U CMEPTh Kak
OMOJIOTHYECKHE TIPOLIECCHI.

PasmHoxeHue u pazButue pactenuil. ['amerodur u cmopodur. Meiio3 B KHU3HEHHOM LIUKIIE
pacrenuii. O6pa3oBaHue crop B Impolecce Meiosza. ['amerorenes y pacteHuid. Oriog0TBOpEHHE
U pa3BUTHE pPACTUTEIbHBIX OPraHU3MOB. J[BOIIHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUH.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHnu3MBbl PeTyJIILUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpanuu

Hoptpersr: C. I'. Hapammn, X. [lIneman.

Tabmuuel  u cxembl: «BereratuBHOoe pa3MHOXeHHE», «Tumbel Oecrosoro pa3MHOXKCHUY,
«Pa3MHOXEHHE XJIAMUIOMOHAbI», «Pa3zMHOKEHUE 3BIVICHBD», «Pa3zMHOXeHUE Tuapb», «Menosy,
«XpoMocoMbl», «I'ameTorenes», «CTpoeHue SHLEKIETKH U cnepMaTo3onia», «OCHOBHBIE CTaauu
OHTOreHe3a», «lIpsAmoe u Henpsimoe pa3ButHe», «Pa3BuTre Mailckoro xxyka», «Pa3ssutue capanum»,
«Pa3BuTne narymkm», «/[BoiiHOE OIJIOJOTBOPEHME Yy LIBETKOBBIX pacTeHUi», «CTpoeHHe ceMsH
OJIHOJI0JIBHBIX U IBYJOJIbHBIX pacTeHui»,
«KM3HEHHBIH LUK MOPCKOM KamycTbl», <«OKH3HEHHBIM UUKI MXa», <«OKU3HEHHBIM LHKI
[IAaIIOPOTHHKAY, «JKM3HEHHBIN LIUKJI COCHBIY.

O6opynoBaHue: CBETOBOI MUKPOCKOIT; MUKPOTIpenapaThl SHIEKIETOK U CIIEPMaTO30UI0B; MOIETb
«IuK1 pa3BUTHUSA JISTYILIKHY.

JlaGopaTopHbIe 1 NIpaKTHYeCKHe PadoThI

1. Jabopatopuass pabGoTa «M3ydeHue CTPOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxp».

2. [Ipaktuueckas pabora «BblsiBICHHE MPU3HAKOB CXOJCTBA 3apPOJBILICH MO3BOHOUYHBIX
KUBOTHBIX».

3. JJabopaTtopHas pabora «CTpoeHHE OPraHOB Pa3MHOXKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTnKa — HayKa 0 HaCJeACTBEHHOCTH M M3MEHYMBOCTH OPTraHU3MOB (2 1)

HcTtopust CTaHOBIIEHUS U pa3BUTUSI T€HETUKM Kak Hayku. Pabotsl I'. Mennens, I'. [le @pusa,
T. Moprana. Ponp oredecTBeHHBIX Y4EHbIX B pa3BuTuu TreHeTuku. Paborer H. K. Kombiosa,
H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-
Pecosckoro.

OCHOBHBIE T€HETHUYECKHE MOHATHUS M CUMBOJBIL. ['OMOJIOIMYHBIE XPOMOCOMBI, AJUIEJIBHBIE TE€HBI,
aIbTepHATUBHbBIE NPU3HAKW, TOMHHAHTHBIM U PELIECCUBHBIN NPU3HAK, TOMO3UIOTa, FE€TEPO3UTOTA,
qucTas JIMHUS, TUOPHUIBI, TeHOTHII, (peHOTUN. OCHOBHBIE METO/bI T€HETUKU: THOPUIOIOTMYECKHH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKU.

JdemMoHcTpanuu

Hoptpertsr: I'. Mengens, I'. le ®pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A. H.
benozepckuii, I'. JI. Kapneuenko, 0. A. @unumuenko, H. B. Tu-modeeB-PecoBckwii.

Tabnuuel u cxembl: «MeTobl TeHETHKI», «CXeMbI CKpEIIUBaHUS.
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JlaGopaTopHbIe 1 NIpaKTHYeCKHe PadoThI
JJaGopatopHuas pabora «/lpo3oduia kak 0ObEKT FTEeHETHUECKUX HCCICTOBAHUIY.

Tema 12. 3akoHoMepHOCTH HacJeAcTBeHHOCTH (10 1)

Monorubpunnoe ckpeuBanue. [lepBbiii 3akoH MeHaens — 3aKOH eInHOO0Opa3usi THOPHIIOB
nepBoro nokojenus. [IpaBmwio nomuHupoBanus. Bropoil 3axkoH MeHaens — 3aKOH paclICIUICHUs
npu3HaKoB. [{uronornueckne OCHOBBI MOHOTMOPUHOTO CKpEeIMBaHus. [ MIIOTe3a YUCTOTHI raMeT.

AHnanusupyroliee ckpemuBaHue. [IpoMeXyTOUHBI XapakTep HacienoBaHUs. PaciienneHue
IIPU3HAKOB IIPYU HEIOJIHOM JTOMUHUPOBAHUMU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBHCHMOTO HACJIETOBaHUS
npU3HAKOB. L{uTomornuyeckrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruieHHOEe HacienoBaHue mNpusHakoB. Pabotrel T. Moprana. CirenjeHHOE HacleJOBaHHE
I€HOB, HAPYLICHHUE CLEIUICHUS MEXy F'eHaMu. XpOMOCOMHAas TEOPUsl HACIEICTBEHHOCTH.

I'enernka mnona. XpoOMOCOMHBIM MEXaHU3M ONpEIEIEHUS Mojda. AyYTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOrameTHelii M rereporaMeTHbli 1oji. ['eHeTmdeckas CTPYKTypa IIOJIOBBIX
xpoMocoMm. HaciienoBanue Npu3HaKkoB, CLEIUICHHBIX C I1I0JIOM.

I'enotun kak wenoctHass cucreMa. [lmedoTponus — MHOXKECTBEHHOE JCHCTBHUE IEHA.
MHoxecTBEeHHbIH ajuienu3M. BzauMoaeiicTBue HeanenbHbIX reHOB. KoMIieMeHTapHOCTh. DnHcTas.
[Tonumepust.

I'eneTnueckuii KOHTPOIIb Pa3BUTHUS PACTCHUH, )KUBOTHBIX U YEJIOBEKA, a TaKXkKe (PU3MOIIOTHIECKUX
NPOIIECCOB, TOBEJCHHUA M KOTHUTUBHBIX (QYHKIMHA. ['eHeTHueckue MexaHu3Mbl CHMOHOTreHEe3a,
MEXaHU3MBl B3aMMOJCUCTBUS «XO3SMH — TapasuT» M «X03IWH — MHUKpoOuom». ['eHeTmueckue
acrieKTbl KOHTPOJS W M3MEHEHHUS HACJEJCTBEHHOW HMH(OpPMAIMM B MOKOJECHUSX  KJIETOK
U OpPraHU3MOB.

JdemMoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuuel u cxembl: «llepBeiii 1 BTOpol 3akoHbl Mennens», «Tperuit 3akoH Mennensy,
«AHanmu3upymollee ckpemuBaHue», «HemonHoe noMuHupoBanue», «CLEIUIEHHOE HACIEI0BaHUE
NPU3HAKOB Yy Apo3oduisy, «I'eHernka nona», «Kapuotun yenoseka», «Kapuotun apozoduisny,
«Kapuorun nrutibl», « MHOKECTBEHHBIN ajienn3my», « B3anmoaencTere reHoB.

OGopynoBaHue: MoJeNb JUIS JEMOHCTpPAIlMM 3aKOHOB €IWHOOOpasusi THOpPUAOB MEpBOTO
[IOKOJICHUS. U PACILUEIUICHUS IIPU3HAKOB;, MOJEIb Ul JEMOHCTpalUU 3aKOHA HE3aBHUCHUMOIO
HAaCJIEeA0BaHUs INPU3HAKOB; MOJEIb Ul JEMOHCTPALMU CLEIJICHHOTO HACIENOBaHUS IPU3HAKOB;
CBETOBOM MUKPOCKOII, MUKponpenapart: «Jpo3oduiar.

JlaGopaTopHbIe 1 NIpaKTHYeCKHe PadoThI

l. [Ipaktuueckas pabGoTa «M3ydeHue pe3yJabTaTOB MOHOTHOPUIHOTO CKpEIIUBAHUS
y JpO30(QHITBD».

2. [lpaktuueckas pabora «l3yueHue pe3ynpTaToB JAUTHOPHIHOTO CKpEIIMBAHUS
y JpO30(QHITBD».

Tema 13. 3akoHOMepHOCTH U3MEHYUBOCTH (6 1)

B3aunmoneiicTBue reHotuna u cpenbl npu GpopMupoBaHuu GpeHoTHNA. I3MEHYHMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHbIE IPU3HAKK. BuApl M3MEHUYMBOCTH: HEHACJEICTBEHHAs
U HaCJICACTBEHHAS.

MoaudukanoHHas W3MEHYMBOCTb. Poib  cpersl B GOPMHPOBAHUU — MOJU(PHUKAIIMOHHON
n3MeHunuBocTd. Hopma peakuuu mnpusHaka. BapuannoHHbI psil M BapualuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHUYHMBOCTH.

T'enotunnueckas  u3MeHUHMBOCTHL. CBOWCTBA  T'€HOTUIIMYECKOM  M3MEHYHMBOCTH. BuIbI
TeHOTUITNYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTal[HOHHAS.

KomOunaTuBHass W3MEHYMBOCTH. Mei03 U MOJNOBOM MpoIecc — OCHOBAa KOMOMHATUBHOU
M3MEHYMBOCTU. Posib KOMOMHATHBHOW HM3MEHYMBOCTH B CO3JIaHHMHM T€HETHUYECKOTO pPa3zHOO0Opazus
B IIpeJiesIax OJHOI0 BUJA.
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MyTtannoHHast ”3MEHYMBOCTb. BUJIbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, FTeHOMHbIE. CIIOHTaHHBIE
U MHAYLUUPOBAaHHbIE MyTaluu. SlaepHble U OUTOIUIasMaTHueckue wmyranuu. ComaThueckue
U TI0JI0BbIE MyTaluu. [IpnurHbl BOSHUKHOBEHUS MyTaluil. MyTareHsl U UX BIUSHUE Ha OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpolLecca. 3aKOH TI'OMOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOMN
m3menunBocTH (H. Y. BaBunos). BuesaepHast ”3MEHYHUBOCTh U HACJIEICTBEHHOCTb.

Onucenemuka U SNUCEHOMUKA, — POIb  NUSEHEMUYECKUX  (akmopos 6 Hacie008aHuu
U UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOS Y OP2AHUSMOS.

JdemMoHcTpanuu

Ioptpertsl: I'. [le ®pus, B. Noranucen, H. 1. BaBunos.

Tabmuuel  ucxembl: «Buasl  u3MeHunBOoCcTH», «MoauduKaMOHHAS  W3MEHYHUBOCTDHY,
«KomOuHaTHBHAsE M3MEHUUBOCTHY, «Meiio3y», «OmionorBopenue», «l eHerndeckue 3abosieBaHUS
yesoBeKay, « Buapl myranuin.

O6opynoBaHue: )KUBbIE M TepOapHBIE FIK3EMIUIIPhl KOMHATHBIX PACTEHUH; pUCYHKH (poTorpadun)
KUBOTHBIX C PAa3JINYHBIMU BUJAMHU U3MEHUYHUBOCTH.

JlaGopaTopHbIe 1 NpaKTHYeCKHe PadoThI

1. Ta6opatopuass pabora «lccrmegoBanue 3aKOHOMEpPHOCTEH MOAU(PHUKAITMOHHOMN
n3MeH4uBOCTH. [locTpoeHre BaprualiMOHHOIO psijia U BapUalMOHHOW KPUBOW.

2. [IpakTuueckas padbora «MyTauuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eneTnka 4esioBeka (3 4)

Kapuorun uenoBeka. MexyHapoJHas mporpaMma HCCIEJIOBaHHUS T'eHOMa 4YelloBeka. MeTomabl
W3YYCHHS] TEHETHKH  YEJOBEKa: TCHEAJOTHMYeCKHid, OJIM3HEIOBbIH, IUTOTCHETHYECKHIA,
MONYJIALIMOHHO-CTAaTUCTUYECKUN,  MOJIEKyJsipHO-reHeTndeckuil. COBpEeMEHHOE  OIpeesieHHe
TEHOTUIIA: MOJIHOTEHOMHOE CEKBEHUPOBAaHHME, T€HOTUIIMPOBAHUE, B TOM 4Hcie C nomoubo [ILP-
anHanusa. HacnencrBenusie 3a0oyeBanus 4yenoBeka. | €HHBIE M XPOMOCOMHBIE OOJIE3HH YeJIOBEKA.
Bone3nn ¢ HaclenCTBEHHOW MPeapacloiOKEHHOCThIO. 3HAUY€HHE MEOUIMHCKOW TE€HETUKH
B IIPEIOTBPAIICHUN U JICYCHUH TEHETUYECKNX 3a00JIeBaHMA YeloBeKa. MeIUKO-TeHETHYECKOe
KoHCynbTUpOoBaHue. CTBOJOBBIC KJIETKU. [IOHATHE «TE€HETUYECKOro rpy3a». ITUYECKUE ACTEKThI
MCCIICIOBaHUH B 00JIACTH PEJAaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

lenernyeckue  (akTOphl  TOBBIIMICHHOH  YYBCTBHTEIBHOCTH  Ue€JOBEeKa K (pusmueckoMy
U XMMHYECKOMY 3arpsA3HEHHUIO OKpYyXarlleil cpeabl. ['eHeTnueckas MpeapacroioKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuiel  u cxembl: «Kapuotun denoBekay, «MeToApl HW3YYCHHS TEHETHUKH YEIIOBEKay,
«"eHeTnyeckue 3a00JEBAHMS YCTOBEKAY.

JlaGopaTopHbIe N NpaKTHYeCKHe PadoThI

[Ipaktuueckas padbota «CocraBneHUE U aHATH3 POJAOCIOBHOIN.

Tema 15. Cenexuust opranuzmMos (4 1)

JlomecTukanust U celeKus. 3apoKJeHUEe CeNeKIUU U noMectukauu. Yuenue H. V. BaBunosa
o LleHTpax MpOMCXOXKICHUS U MHOTO0Opa3usi KyJIbTYPHBIX pacTeHui. Ponb ceneknuu B CO3MaHUN
COPTOB pacTEeHUW M MOopoj >KUBOTHBIX. COpT, mopoaa, MmTaMM. 3aKOH TOMOJOTMYECKHX PSJIOB
B HacJecTBeHHOM n3MenunBocTr H. M. BaBuosa, ero 3naueHue 1Jist CEIEKIIMOHHON paOOThL

MeToap! ceneKiMoHHOM padoThl. MicKyccTBEHHBIH 0TOOp: MacCOBBIN U MHIMBUAYAIBHBIA. Dmanyl
KOMOUHAYUOHHOU cenekyuu. VIcTIbITaHWE MPOU3BOAUTENIEH MO MOTOMCTBY. OTOOp MO TeHOTHUILY
C TIOMOIIIBIO OIIEHKU ()EHOTUIIA TOTOMCTBA M OTOOP IO TeHOTHITY C momotkio aHanmm3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ| CEeJCKIIMOHHON paboThl. PaguialiMoHHBIA ¥ XUMUYECKUI
MyTareHe3 Kak UCTOYHHK MYTaluil y KyJIbTypHBIX (popMm opranu3MoB. Mcnons3oBaHuE T€HOMHOTO
pEeIaKTHPOBAHUS U METOAOB pekoMOMHAaHTHBIX JIHK mis mosydeHuss MCXOJHOTO Marepualia Jyis
CEJICKLUN.

[Monydenue momumnounoB. BHyTpuBHaoBas rudpuau3anus. bIM3KopoICTBEHHOE CKpEIIMBaHNUE,
wi uHOpuaWHT. HepoJcTBeHHOE CKpeluBaHue, WM ayTOpUAMHT. ['eTepo3uc U ero MpUYUHBL
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Hcnonb3oBanue rereposuca B cenekuuu. OtnanénHas rubpuauszauus. [Ipeomonenue Oecruionus
MEXBHIOBBIX THOPUIOB. JlOCTHKEHHUS CENEKIIUN PACTEHUI U )KUBOTHBIX. «3€16HASA PeBONIOYULY.

CoxpaHeHHe ¥ U3y4EeHNE FTEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUIN U UX JUKUX POAUYEH IS
CO3JIaHMsI HOBBIX COPTOB M THOPHIIOB CEIIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
YIpasieHue 2eHemuvyecKuMu pecypcamiu CelbCKOXO3AUCHEEHHbIX U NPOMbICIOBbIX HCUBOMHLIX 6
Yensax YAy4uleHus Cywjecmeyioujux u co30anus HOBbIX NOPOO, JUHUU U KPOCCOB, 68 MOM 4Yucie C
NPpUMeHeHUEeM CO8PEMEHHBIX MeMOO008 HAYUHbIX UCCIe008aHUU, Nepedosblx uoell U NepCneKmueHbIX
MexXHOI02U.

JdemMoHcTpanuu

Hoprpersl: H. M. Basunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. II. Jlykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

TaOnuiel 1 cxembl: «L{eHTpbI IPOUCXOXKACHHUS 1 MHOT000pa3Hst KyJIbTYPHBIX PaCTCHUNY, «3aKOH
TOMOJIOTMYECKUX PSAZOB B HACJIEACTBEHHOM M3MEHUMBOCTH», «MeToasl cenekuun», «OtaanéHHas
rudpuau3anms», «MyTtareHes».

JlaGopaTopHbIe 1 NpaKTHYeCKHe PadoThI

1. JabopatopHas pabGoTa «/3ydeHue COPTOB KyJbTYPHBIX PACTEHHH U IOPO TOMAITHUX
KUBOTHBIX».

2. JlabopatopHas paboTa «/3yueHHe METOJOB CEJIEKLIUU PACTCHUI.

3. llpaktuueckas pabora «IIpuBUBKa pacTeHUII».

4. Dxckypcuss «OCHOBHbIE METOAbl U JOCTHIKEHMSI CEJICKIMU PACTECHUN U )KMBOTHBIX (Ha
CENICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIM YYacTOK, B TEIUTMYHOE
XO34HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TUSA ¥ CHHTeTHYecKasi Onosiorus (4 1)

OOBeKTBI, HCIOJIb3yeMble B OMOTEXHOJOTUH, —  KIETOYHBICE ¥ TKAaHEBBIE  KYJBTYPHI,
MUKPOOPTAaHU3MBI; KX XapakTepucTuka. TpaauinonHas OMOTeXHOJIOTHUs: XJIeOoneueHne, MoTyIeHne
KHUCJIOMOJIOYHBIX ~ TMPOJYKTOB,  BUHOAenue.  MukpoOuonorndeckuii  cunte3.  OOBEKTHI
MHUKPOOHOJIOTHYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Cozanue TEXHOJOTMH M MHCTPYMEHTOB IIEJIEHAIIPABICHHOIO M3MEHEHHUS M KOHCTPYHPOBAHHUS
TE€HOMOB C LIEJIbI0 MOJIYYEHUS] OPraHU3MOB M UX KOMIIOHEHTOB, COJEPIKAIMX HE BCTPEHAIOIUECS
B IpUpPOJie OMOCUHTETUYECKUE ITyTH.

Krnerounas urxxeHepus. MeToabl KyJIbTYphI KIETOK M TKAHEH paCTEHUH U )KUBOTHBIX. KproOaHku.
Comarnueckass THOpUIM3AlMsl W COMATHYECKUd sSMOpuoreHe3. lcmoib3oBaHHE TaIlUIOUI0B
B CE€-JIEKIIMU pacTeHUll. [lonyyenue MOHOKNIOHANbHBIX aHmumen. Hcnonv3oeanue MOHOKIOHAIbHBIX
U NONUKIOHANbHLIX anmumen 6 Meouyune. VICKyc-CTBEH-HOE OIUIOJIOTBOPEHUE. PeKOHCTpyKIUs
AWLEKIIETOK M KJIO-HUPOBAaHUE >KMBOTHBIX. MeETOJX TpaHCIUIAaHTALlMU SIAEp KIETOK. Iexwonozuu
0300pO6AeHUSA, KVAbIMUBUPOBAHUS U MUKPOKIOHANLHO20 DA3SMHONCEHUSl CENbCKOXO3AUCMBEHHBIX
KYIbmyp.

XpOMOCOMHAsl ¥ I'€HHas WHXeHepus. VICKYyCCTBEHHBIM CHHTE3 T€Ha U KOHCTPyUPOBaHUE
pexomOuHanTHBIX JIHK. Coszoanue mpanceennvix opeanuzmos. JIOCTHKEHUS U MEPCIIEKTUBBI
XPOMOCOMHOMW ¥ T€HHOUM MHXEHEPHU. DKOJIIOTUUECKHE M STHUECKUE MTPOOIIEMbI TeHHOW HH)KEHEPUH.

Menuuunckue OMOTEXHOJIOTHH. Ilocmeenommuas yugposas
meouyuna. I11{P-ouacnocmuka. Memabonomublll ananiu3, 2eHOYEHMpU4eCKull aHaiu3 npomeoma
yenoseKa O OYEeHKU COCMOSAHUS e20 300posbs. Hcnonv3osanue cmeonogvix kiemok. Tapeemnas
mepanus paxa. 3D-Ououmndicenepusi 0ns pazpabomru QYHOAMEHMATbHBIX OCHO8 MEOUYUHCKUX
MEXHON02Ul,  CO30aHUsl KOMNIEKCHbIX — MKAHel  COYemaHuem mexXHON02Ul  MpEXMepHO2o
ouonpunmunea u ckaggonounea o0 peutenus 3a0ay NePCOHAIUIUPOBAHHOU MEOUYUHDL.

Co3z0anue B6eKmMOpPHbIX BAKYUH C Yeablo obecneyenus KOMOUHUPOBAHHOU  3aujumvl  Om
soz0youmenet. OPBHU, ycmanognenue MOAEKYIAPHBIX MeXaHuzmMos @yHkyuornuposanus PHK-
CO0epAHCAUUX BUPYCO8, BbIZLIBAIOWUX 0COOO ONACHbIE 3a00]1e6aAHUsL YeN08EKAd U HCUBOMHDIX.

JdemMoHcTpanuu

Tabmuiel u cxembl: «lcnonap30BaHUE MHUKPOOPTaHU3MOB B IMPOMBIIIJICHHOM TPOU3BOJICTBEY,
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«Knerounas unxeHepus», «I eHHasT HHKESHEPHSI.

JlaGopaTopHbIe N NIpaKTHYeCKHe PadoThI

1. Ta6opatopHas pabora «/3yueHne 0ObeKTOB OMOTEXHOIOTHIY.

2. [Ipaktuueckas padbota «llomydeHre MOJIOYHOKHUCIBIX TPOIYKTOBY.

3. Okckypcus «buorexHomoruss — BakHEHIIasi IPOU3BOAUTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxneHue 1 pa3BUTHE IBOJTIIHOHHBIX NpeAcTaBIeHNA B 0uoJ0ruu (4 1)

OpomonmonHas Teopust Y. [lapBuna. Ilpennocbuiku BO3HMKHOBEHMs JapBuUHM3MA. KH3Hb
U Hay4Has aedareiabHocTh Y. JlapBuHa.

JBrxkyue cuibl 3Boiaouuy BuAoB 1o Y. /lapBuHy (BbICOKas MHTEHCUBHOCTH Pa3MHOXKEHHS
OpPraHU3MOB, HACJIEZICTBEHHas: HM3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAaHHE, E€CTECTBEHHBIN
U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunternueckoil Teopuu sBomonmu (CTD). HeltTpanpHas Teopusi SBOIIOIMH.
CoBpeMeHHass 3BOJIIOLIMOHHAS OHONOTHA. 3HAYCHHE SBOJIOLUOHHOW TEOpUH B POPMHUPOBAHUHU
€CTECTBEHHO-HAYYHO! KapTHHBI MUpA.

JdemMoHcTpanuu
Hoptpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosbe, Y. JapsuH, C.
C UYeTBepUKOB,

N. . maneraysex, Jx. Xonneiin, . K. benses.

Tabmuie! u cxeMbl: «CucreMa sxuoid ipupobl (o K. JluaHe)», «JlecTHHIIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexanuzM (GOpMHUPOBAHUS MPHUCIIOCOOICHUN Y PACTEHMH | XKHUBOTHBIX (110
Jlamapky)», «Kapra-cxema wmapmpyrta nyrtemectsus Y. [lapsuna», «Haxonxkmu Y. lapunay,
«Dopmbl O60pbOBI 3a cymecTBoBaHue», «Ilopoasl romyGeit», «MHOroodpasue KyJabTYpHBIX (OpM
Kamyctel», «[lopoasl  gomMamHUX — KHBOTHBIX», «Cxema 00pa3oBaHUS HOBBIX  BHJIOB
(mo Y. lapBuny)», «CXxeéMa COOTHOIICHHS MABIKYIIMX CHJ IBOJIOLUN», «OCHOBHBIE IOJIOKEHUS
CUHTETUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus u eé pe3yabTarsl (14 4)

[lonmynauus kak 31eMeHTapHas eUHNALA 3BOItoLNU. COBPEMEHHBIE METO/IbI OLIEHKU FEHETUYECKOTO
pasHoOoOpa3usi ¥ CTPYKTYphl HOMyJsiiuid. M3MeHeHne reHo(OHIa TMOMJISIMHM KaK 3JIeMEHTapHOE
SBOJTIOLIMOHHOE sIBICHHUE. 3aKOH reHeTnyeckoro pasHosecus /x. Xapau, B. BaiinOepra.

DneMeHTapHbIe (PaKTOPHI (IBMXKYILUE CHITBI) SBOMIOIMK. MyTaliMoHHbIH npouiecc. KoMmOuHaTuBHas
M3MEHYMBOCTh. [JIpeii) TeHOB — ciyyaiiHble HEHANpaBJCHHbIE W3MEHEHUS YacTOT ayulesen
B TIOITYJISITUSIX. Opgpexm  ocnosamens. IDpghexm  OymouLrouno20  copnviwika.  CHudiceHue
2eHemu4ecko2o paznoobpasus: npuuunsel u creocmeus. Illposasenenue s¢pghexkma Opetipa 2enoé 6
oonvwux u  manblx  nonyaayuax. Mwurpamun.  M3omAumus  momyisimuii:  reorpadudeckas
(mpocTpaHCTBEeHHas), OMoIornueckas (penpoyKTUBHAs).

EctecTBeHHbIil 0TOOp — Hampapisomuil (aktop 3Boronuu. PopMbl €CTECTBEHHOTO 0TOOpa:
JBIDKYIIUH, CTAOMIN3UPYIOIINH, pa3phIBatoLuii (qu3pynTUBHEIH). [Toa0Boit 0TO0p. Bo3zHuKHOBEHME
1 3BOJIIOLIUS COLIMAIILHOTO NTOBEACHUSI JKUBOTHBIX.

[IpucrocoOIeHHOCTh ~ OpPraHU3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIOLMH. BO3HHKHOBEHHE
npucrnocoOiaeHuit y opranusmMoB. Apomopdosbl u uaumoamanrtanuu. llpumepsl mpucrnocodaeHun
y OpraHu3MoB:  Mopdornorudeckue, (U3NOJOTHUECKUE, OHMOXMMHUYECKHE, TOBEJACHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpa3oBaHue Kak pe3yslbTaT MHKpPO3BOJIOLNU.
W3omsauus —  kimoyeBod  ¢akTop BHIooOpaszoBanusa. Ilytu u cmocoObl  BHI00Opa3oBaHUS:
ajionaTpuueckoe  (reorpaduueckoe),  CUMIATPUUECKOE  (IKOJOTHMUYECKOE), «MTHOBEHHOE»
(monuruionan3anus, rudpuauzanus). JauTeIsHOCTh SBOMIOMOHHBIX POLIECCOB.

15



Mexanu3mbl OPMHUPOBAHUS OMOJIIOTUYECKOTO pa3HO0Opa3usl.

Postb 3BOIOIIMOHHON OMOIOTHY B pa3pabOTKE HAYYHBIX METOJIOB COXpAaHEHUs] OMOpa3HO0Opa3usl.
MHUKpPO3BOIIONMS ¥ KOABOJIOIMS Mapa3uTOB M UX X031€B. MexaHu3Mbl  (OPMHPOBAHUS
YCTOMYMBOCTH K aHTUOMOTHUKAM U CTIOCOOBI OOPHOBI C HEHl.

JdemMoHcTpanuu

Hoptpertst: C. C. YUeTBepukos, D. Maiip.

Tabnuue! u cxembl: « MyTalimOHHAst K3MEHUYUBOCTEY, «llonmy sionHas cTpykTypa Buga», «Cxema
nposiBIeHUs1 3akoHa Xapau—BaiinOepra», «/[Bmkyiimue CHiIbl 3BOMIOUUNY, «DKOJIOTHYECKas
M30JISLUS TIOMYJIANUi ceBaHCKOU (hopenny», «['eorpaduueckas n30ALus TUCTBEHHUIIBI CHOUPCKON
Y JINCTBEHHUIIBI JaypcKoiy, «IlomynsuoHHbIe BOJHBI YUCICHHOCTH XUIIHUKOB U XKEpTB», «Cxema
JeUCTBUSL €CTECTBEHHOro 0oTO0pa», «Popmbl OOprOBI 3a cyliecTBOBaHME», «VHAyCTpUabHBIN
MenanuzM»,  «OKuBble — uckomaemble», — «l[lokpoBHTENbCTBEHHAass  OKpacka  JKUBOTHBIX»,
«[Ipenynpexaromas OKpacka KHUBOTHBIX), «DPU3NOTIOTHYECKHUE a/IanTalumn,
«IIpucnocobIeHHOCTh OPTaHU3MOB B €€ OTHOCUTEIBHOCTEY, «Kpurepun Buaay», « BUabl- IBOMHUKI,
«CtpyKTypa Buaa B ipupozae», «Crocodsl BUg00Opa3oBanus», «I eorpadguueckoe BugoodpazoBaHme
TpEX BHUIOB JAHABIIECH», «DKOJIOTHYECKOe BUA000pa3oBaHHE BHUAOB CUHHI, «[lomuruionsl
pactenuit», «KamycTHo-peneuHbid THOpUIY.

Ob6opynoBanue: repdbapum pacTeHUH; KOJJIEKIIMA HACEKOMBIX; Yydelia ITHIL U 3Bepeil ¢ mpuMepamu
Pa3NUYHBIX MPUCTIOCOOJICHUH; dydena NTHII ¥ 3Bepeil pa3sHbIX BUIOB; repOapum pacTeHU OIM3KUX
BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMH CLIOCOOAMH.

JlaGopaTopHbIe 1 NpaKTHYeCKHe PadoThI

1. Ta6opatopHas paboTa «BbIsSBICHHE U3MEHUYUBOCTH y 0COOEH OJTHOTO BUAY.

2. Jlabopatopuas pabora «lIpucnocobmeHuss OpPraHu3MOB U HX OTHOCHUTEIHHAS
11e1eco00pa3HOCThY.

3. JJabopaTtopHas pabora «CpaBHeHHE BHIOB I10 MOP(HOIOTHIECKOMY KPHUTEPHIO».

Tema 3. MakpodBoonus u eé pe3yJabTaTsl (6 1)

Metonpl u3yueHuss Makpo3BoitoLuu. llaseoHTONOrMYecKre METOABbl H3YYEHMsI 3BOJIOLUU.
ITepexoanbie GopMbl U GUIIOTEHETUYECKHE PSIIBI OPTAHU3MOB.

buoreorpadudeckre Meronasl nizydeHus sBojronuu. CpaBHeHue (iaopsl U GpayHbl MaTEpUKOB
1 0CTpoBOB. buoreorpapuueckue obnactu 3emMiau. BUIbI-o0HIEMHUKH U PETUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHYECKUE  METOJAbl  U3YyUCHHs]  JBOJIOLUHU.
I'eneTnyeckne MeEXaHU3MbBl 3BOJIOLMU OHTOTE€HE3a M IMOSBJICHMS DSBOJIOLMOHHBIX HOBILIECTB.
['omonornyHble M aHAJIOTUYHBIE OpraHbl. PyauMeHTapHbIe OpraHbl M aTaBU3Mbl. MOJIEKYIISPHO-
TeHEeTHYECKUe, OMOXMMUYECKHE M MAaTeMAaTHYEeCKUE METO/Ibl H3yUeHUS 3BOMIONMHU. ['OMOJIOrHYHbIe
reHbl. COBpeMEHHBIE METO/IbI OCTPOCHUS (PUITOTEHETHYECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTallM1 U SBOJIIOLIMSI TEHOMOB.

OO6mue 3axkoHOMepHOCTH (TpaBuiia) IBoMoUMU. [Ipunyun cmenvl ynxyut. HeoOpaTuMocTh
9BOJIIOLIMU. AfanTUBHAs paananusi. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLINH.

JdemMoHcTpanuu

Hoptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mrosuiep, 3. ['ekkerns.

Tabnuipl u cxembl: «DUITOTeHETHUECKHUHA PAT JIOIIAAN», K APXEO-TITEPUKCY, «3BEpO3yObIe SAIIEphD»,
«Crerouedansl», «Puanoguren», «CeMeHHbIE MaOPOTHUKWY, «broreorpapuyueckie 30HbI 3eMIN»,
«[peiid xonTHHEHTOBY, «PenukTh», «HavyanpHble cTaquu SMOPHOHATIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX»,  «[ OMOJIOTUYHBIE U aHAJIOTUYHBbIE  OpraHbl», «PyaumMeHTB», «ATaBU3MBDY,
«XpoMOCOMHBIE HaOOpBI YeNOBEKa M IIUMIIaH3e», «[JlaBHbIE HampaBieHUs SBOJIONMNY, «OOmmue
3aKOHOMEPHOCTH IBOJIIOLIUID).

OOGopynoBaHue: KOJJICKIUH, TrepOapuu, MyJSHKM HCKOMAEMbIX OCTATKOB OPraHU3MOB; MYJISKH
TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB; KOJUIEKIIMN HACEKOMBIX.

Tema 4. Ilpoucxoxnenue u pa3puThe xku3Hu Ha 3emie (15 v)
HayuHple TUIIOTE3bI MPOMCXOXKACHUS )KU3HU Ha 3emie. AOHoreHes u naHcrnepmus. JloHaydHbIe
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IIPEJICTABICHNS O 3apOKICHUM JKU3HM (KpealMoHM3M). ['MIoTe3a MOCTOSHHOTO camMo3apOKIECHUs
KU3HU U €€ onpoBepkeHue onbitamu ®. Penqu, JI. Cnamnannanu, JI. Ilacrepa. Ilpoucxoxnenue
KHU3HHU U aCTPOOHOIIOTHS.

OcHOBHbIE J3Tambl HEOpPraHuyeckou HsBomtouuu. [lnaHerapHas (reo-oruueckasi) 3BOJIIOLMS.
Xumuueckas 3BOTIONHA. AOUOTEHHBIN CHUHTE3 OPraHMYECKUX BEIIECTB U3 HeopraHnyeckux. OmbIT
C.Mumnepa wul. HOpu. OOpa3oBanue mnomumepoB u3 MoHOMepoB. KoamepBarHas rumnoresa
A. . Onapuna, rumnore3a nepBuYHOro OymnboHa Jx. XonpelHa, TeHETHYecKas THUIIOTE3a
I'. Ménnepa. Pubosums! (T. Yek) u runoresa «mupa PHK» V. I'mn6epra. ®opmupoBanue meMOpan
Y BO3HMKHOBEHHUE ITPOTOKJIETKHU.

Hcropus 3emnn u Metonbl €€ u3yueHus. Mckonaemble opraHM4eCcKHe OCTaTKU. I'eoXpoHOnIorus
u e€ Metoabl. OTHOCHUTEIbHAS M a0COTIOTHASI T€OXPOHOIOTHA. [ e0XpOoHOIOTNYecKas IIKaja: S0HBI,
9PbI, IEPUOJIBI, JIIOXHU.

HavanbHble 3Tanbl oprannyeckoil 3sostonuu. IlosiBieHne u 3BoJ0LNS IEPBBIX KJIETOK. DBOIOLMS
MeTabonu3ma. BozHukHOBeHHE mepBbIX sKocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH Kak
aHaJIor MnepBbIX Ha 3emiie cooduiecTB. CTpomMaTonuTsl. [IpOKaprOTH U 3yKapUOTHI.

[Ipoucxoxaenne d3ykapuoT (CUMOHWOTeHe3). OBOJIOIHMOHHOE TMPOUCXOXKIECHUE BHUPYCOB.
IIpoucxoxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB.  BO3HHMKHOBEHHME  OCHOBHBIX  TI'pYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tamnbl BONIONMU BBICHIMX pacTeHH. OcHOBHBIE apoMop¢o3bl pacTeHuid. Buixon
pacTeHuii Ha cyiy. [losiBjieHHe CIOPOBBIX paCTEHUI U 3aBOE€BaHNE MU CyIIU. CEMEHHBIE PACTEHMSL.
[IpoucxoxaeHne BETKOBBIX PACTEHUN.

OCHOBHBIE 3Talbl BOJIONHUU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(]o3bl KUBOTHBIX. BeHpackas
¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THUIOB. lIepBble XOpHOBBIE KHUBOTHBIC.
JKuznb B Boze. DBomIOIUS M03BOHOUHBIX. [Tponcxoxaenne ampubmii n pentuinii. [IpoucxoxaeHue
wiIekonutaonmx u ntul. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OeCrO3BOHOUHBIMU
Y TIO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTtne xu3HM Ha 3emie IO 3paM U NEpUOAAM: apXxei, MpOTepo30i, Maneo30i, Me3030H,
KaifHO30M. OOmIast XapakTepuUCTUKa KJIMMaTa M reoJOrmyeckux rnpoueccoB. [losiBieHne u pacuser
XapaKTepHBIX OPraHU3MOB. YTJeoOpa3oBaHME: €ro YCJIOBUS M BIUSHHE HA Ta30BBIA COCTaB
aTMoc(hepsl.

MaccoBble BBIMUPAaHHs] — DKOJIOTHYECKUE KPU3UCHI TPOLIOro. [IpUYuHEl U ClIeICTBUSA MacCOBBIX
BbIMUpaHuid. COBPEMEHHBINH 3KOJOTHYECKUI KpU3UC, ero ocoOeHHocTH. [Ipobnema coxpaHeHus
O6uopaznoobOpazus Ha 3emIe.

CoBpeMeHHass CHCTeMa OpraHu4eckoro Mupa. IlpuHIUNBI KiIacCUPUKAIMA OPTaHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

Hoptpetsl: @. Penu, JI. Cnannanuanu, JI. [Tactep, Y. 1. Meunukos, A. Y. Onapun, x. XonaeiiH,
I'. Ménnep, C. Munnep, I'. FOpu.

Ta0auirsr U CXEMBI: «Cxema OIIBITa . Penny, «Cxema OITbITa
JI. TTacTepa no n3ydeHuro camo3apoxkaeHus ku3Hm», «Cxema onbita C. Muiiepa, I'. FOpuy», «Otarsl
HEOPraHU4YECKON 3BOMIIOLUN», «l'eoXpoHonornueckas mkana», «HadanpHble dTanbel OpraHUYECKON
sBOMIONUNY, «Cxema 00pa3oBaHMs dyKapHOT MyTEM cuMOuorenesay, «Crucrema >KUBOH HPUPOJIBD»,
«Ctpoenue BHUpyca», «Apomopdo3sl pacTeHuit», «PuHHOPUTH, «OIHOKIETOYHBIE BOJIOPOCIN,
«MHorokeTounble Bogopocian», «Mxu», «IlanoporHukny, «I'ogocemeHHble pacTeHus», «Oprassl
[IBETKOBBIX pacTeHHii», «Cxema pa3-BUTHS JKUBOTHOTO MHPa», «ApPOMOP(O3bI KUBOTHBIXY,
«[Ipocreitmue», «Kumeunonomnoctueie», «llmockue dyepBu», «UneHucroHOTHE», «PBIOBI,
«3eMmHOBONIHBIE», «lIpecmbikatomuecs», «lltuupy, «Mnekonuratomue», «Pa3BUTHE KU3HU
B apXEUCKOH 3pe», «Pa3BUTHE )KU3HU B IIPOTEPO30MCKON dpe», «Pa3BUTHE KU3HU B NAJICO30UCKON
ape», «Pa3Butue KU3HM B ME3030MCKOM 3pe», «Pa3BUTHE XKU3HM B KaHO30MCKOW 3pey,
«CoBpeMeHHasi CUCTEMa OPraHMYeCKOro MUPAy.

ObGopynoBanue: repdapuu pacTEHUH PA3TUYHBIX OTAEIOB; KOJJICKIIMM HACEKOMBIX; BIIAXKHbIC
IIpenapaThl KUBOTHBIX; PAKOBUHBI MOJUIIOCKOB; KOJUIEKIIMM HMIJIOKOXKHX; CKEJIETHl IT0O3BOHOUYHBIX
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JKUBOTHBIX; dydeJia IITULl U 3BEPEH; KOJUIEKLIUNA OKAMEHEJIOCTEH, MOJIE3HBIX HCKOIAEMBIX; MYJISIKHU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

JlaGopaTopHbIe N NIpaKTHYeCKHe PadoThI

1. Bupryanbnas nabopatopHas pabora «MoaenupoBanue onsiToB Musuiepa—IOpu
10 U3YyYEHHUIO A0MOTeHHOTO CUHTE3a OPraHUYeCKHX COSAMHEHHUH B IEPBUYHOM aTMochepe».

2. JJabopaTtopHas pabGora «l3yueHne u omMcaHWE HMCKOMAEMBIX OCTAaTKOB JIPEBHHUX
OpraHU3MOB.

3. Ipaktuueckas pabora «M3yueHne o0cOOEHHOCTEH CTPOCHHS PACTEHUH pa3HBIX
OTJIETIOBY.

4. Ilpaktuueckas pabora  «M3ydeHne oOCOOEHHOCTEH CTPOCHHS MO3BOHOUYHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxnenue yejsoBeka — anrponorexses (10 1)

Pa3nensl un 3agaun aHTpONOJI0ruU. MeTo1bl aHTPOIIOIOT HH.

CraHOBIIEHHE TMIPEACTABICHUM O NPOMCXOXKAECHUU 4YeJIOBEKa. PenuruosHele  BO33pEHMS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTBO uenoBeKka € KUBOTHBIMU. CHCTEMATHUYECKOE IOJIOKEHHE uesoBeka. CBHIETENbCTBA
CXOJICTBA 4YEJIOBEKa C )KUBOTHBIMH: CPAaBHUTEIBbHO-MOP(OJIOTHUECKUE, 3IMOPHOIOTHYECKHUE,
¢duznonaoro-6noXuMuIECcKue, nopeneHuIeckue. OTIUYMS YeloBeKa OT KHUBOTHBIX. IIpsMoxoxaeHne
U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuUTHME TOJOBHOrO MO3ra M BTOPOM CHUTHAJIbHOMU
CUCTEMBI.

JBwxymme cuibl ((hakTopel) aHTpONOreHe3a: OHoJoruyeckue, coruaibHble. COOTHOIIEHHUE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIuM aHTpoIoreHe3a. PanHue yenoBexkooOpa3Hble 00€3bsHBI (IPOKOHCYJIBI) U PAaHHUE
MOHTH/IBI — OOIIME MPEIKU YeIIOBEKOOOPa3HBIX 00€3bsiH U JIIOJeH. ABCTPAJIONIUTEKH — JBYHOTHE
IIpeaKy Jiroaek. YemoBek yMenslid, IEPBbIE U3TOTOBIICHUS OpYaul TpyAa. UeoBek NpsMOXOoaauil 1
NepBbI BBIXOA JOACH 3a mpenensl Adpuku. Yenoek reinensOeprckuii — oOmuil nmpeaok
HEaH/IEPTAIBLCKOT0 YEJIOBEKA M YEJIOBEKAa pa3syMHOro. UYenoBek HEaHAEPTAIbCKUN Kak BUI JHOACH
XOJIONHOTO KiIMMara. YemoBeKk pa3syMHBI COBPEMEHHOI'O THIIA, IEHHUCOBCKHMM 4YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrnka 1 najeoreHOMHKA.

DBOJIIOLIMS  COBPEMEHHOTO  4eloBeKa. EcTecTBeHHBIM OTOOp B MOMyNSAUSAX — YellOBEKa.
MyTanuoHHslii nporiecc W nomuMopdusM. IlomynsimonHble BOJNHBIL, Apeld T'eHOB, MHUrpanus
1 «3(pHEKT OCHOBATEISD» B MOIMYJIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonsaTue o pace. bonbmme pacel: eBponeoniHas (eBpasuiickas), aBcTpasio-
HerpoujHas (dKBaTopuajbHas), MOHroJoujHas (a3uaTcKo-aMepHKaHCKas). Bpems wunytu
paccesieHusl 4ejoBeKka Mo IiaHeTe. EnMHCTBO uenoBeueckux pac. HayuHas HECOCTOSITEIBHOCTH
pacu3ma. IIpucmocoOIeHHOCTh YelloBeKa K pasHbIM YCIIOBHSM OKpY’Karoulle cpeabl. BrusHue
reorpaduuecKkoii cpeasl U apetida reHoB Ha MOP(OIOTHIO U (PU3UOIOTHIO YEeTTOBEKA.

MexauCUUIUTMHAPHBIE METOIBI B (hr3nyeckoi (OMOIOrHYecKoil) aHTPOIIOIOTHU. DBOIIOIUOHHAS
AHTPOIOJIOTUS U MMAJCOAHTPOIIOJIOTHS YEJIOBEUECKUX MOMyJsiuuil. bruoconuanbHbple Hccaen0BaHus
IpUPOIBI YenoBeka. MccienoBanre K03BOMIOLUMH OMOJIOTHUECKOTO U COIUAIEHOTO B UEJIOBEKE.

JdemMoHcTpanuu

Hoprpetsl: Y. Jdapsun, JI. Jluku, A. A. Porunckuit, M. M. I'epacumos.

Talnuiel 1 cxeMbl: «MeTopl aHTPONOJIOT MY, «[ 0IT0BHON MO3T YenoBekay, «UenoBekooOpa3HbIe
00e3bsiHb», «CKeJIeT YyelloBeKa M CKeJIeT IIMMITaH3e», « Py TUMEHTHI 1 aTaBU3MbD», «J|BHKYIIHE CUITBI
aHTPOIIOI€HE3a», «OBOJIIOLIMOHHOE JPEBO YEJIOBEKa», «ABCTPANONHUTEK», «UenoBEK yMebliD»,
«Yenosek mnpsMoxosaumiy, «JlenucoBckuil uenoBek» «Heanmeptanbubl», «KpoMaHbOHIIBIY,
«IIpenxu yenoBeka», «ITanbl IBOJIOLNN YETOBEKAY, «Pachl 4emoBeKay.

OOGopynoBaHue: MYyJISDKH OKAMEHEJIOCTeH, NPEJAMETOB MAaTepUalbHON KyJIbTYpHl MPEIKOB
4enoBeka; penpoaykiuu (pororpadum) KapTuH ¢ MUPOIOTUICCKUMHU U OMOIEHCKUMU CHOKETaMu
MPOUCXOXKACHUST 4YeloBeKa; (oTorpaduy HAXOJOK MCKONAEMbIX OCTAaTKOB YEJIOBEKAa; CKEJET
4eJIOBEKa; MOJEJb 4Yepera 4YelOBEeKa M Yepena UIMMIAaH3€; MOJEIb KHUCTH 4YeJIOBEKAa U KUCTU
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LIMMIIaH3€; MOJENIN TOPCa IMPEIKOB YEIOBEKA.
JlaGopaTopHbIe N NIpaKTHYeCKHe PadoThI
1. Ta6opatopHuass pabora «W3ydeHne ocoOEHHOCTEW CTpPOEHHUS CKeleTa YeIOBeKa,
CBSI3aHHBIX C IPSIMOXOXACHUEM.
2. [IpakTuueckas padora «/3yyeHne 3KOJOTMUECKUX AIANTAIIUN YETOBEKaY.

Tema 6. Jxonoruss — Hayka 0 B3aHMOOTHOLICHHMSAX OPraHM3MOB M HAJOPraHU3MEHHBIX
CHCTEM C OKpY:kamomeii cpenoi (3 1)

3apoxeHue 1 pa3BuTHE dKonoruu B Tpynax A. 'ym6onbara, K. @. Pynse, H. A. CeBepuona, 3.
I'exkens, A. Tencnu, B. H. CykauéBa. Pa3nens! u 3agaun 3xosoruu. CBs3b KOJOTMM C APYTUMU
HayKaMH.

Metoabl skonorud. IloneBble HaOMOAEHHA. ODKCIEPUMEHTHl B 3KOJOTMU: HPUPOIHBIC
u 1aboparopHble. MoAETUPOBaHUE B HKOJOTUH. MOHHUTOPUHI OKPY’KAIOWICH Cpeabl: JOKaIbHBIH,
PETrHOHANBHBIN U TI00aTbHBIN.

3HauEHUE 3KOJOTMYECKUX 3HAHUU I 4eJIOBEKa. JKOJOTMYECKOE MHUPOBO33PEHUE KaK OCHOBA
CBA3EH 4esloBe4YeCcTBa C Ipupofor. POpMHUpPOBAHHUE SKOJOTMYECKOM KYJIbTYPBhI WM OKOJIOTMYECKOU
IPAaMOTHOCTH HAaCEJICHMUS.

JdemMoHcTpanuu

Hoprpetst: A. 'ym6onsar, K. @. Pynee, H. A. CeBepuios, 3. ['ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuiel  u cxembl: «Paznensl skomorum», «MeTtoasl 3kojorum», «CxemMa MOHUTOpPUHTA
OKPY’KaIOILEeH Cpesbh».

JlaGopaTopHbIe 1 NpaKTHYeCKHe PadoThl

JJaGopatopHas pabora «M3ydeHrne METOIOB IKOJOTUIECKUX HUCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa oouranus (9 1)

Dkonornyeckue (PakTopbl M 3aKOHOMEPHOCTH MX JeictBus. Knaccupukamus 3KOIOTHUECKUX
¢dakTopoB: abuoTHUecKue, OMOTHYECKHEe, aHTpornoreHHble. OOIIME 3aKOHOMEPHOCTH JCUCTBUS
skonoruueckux (akropon. Ilpasmwio muaumyma (K. Ilnpenrens, FO. JIubux). TorepaHTHOCTS.
OBpHOMOHTHBIC 1 CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢pakropsl. CBeT Kak 3Kojorudeckuii ¢axrtop. JeHCTBHE pa3HBIX YYacTKOB
COJJHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TPYMIbl PACTEHUH | KUBOTHBIX II0
OTHOIICHMIO K cBeTy. CUTHaNbHas poiib cBeTa. DOTONEPUOIU3M.

Temmeparypa Kkak dKosorndeckuid Qaxrtop. JlelicTBHe Temmeparypbl Ha OpPTaHU3MBI.
[TolikunoTepMHbIe U TOMOHOTEPMHBIE OPTaHU3MBl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPT'aHU3MBI.

Brnaxxnocts kak skosornueckuid ¢akrop. I[IprcrnocobneHust pacTeHuil K MOAAEPKAHUIO BOJAHOTO
Oamanca. Kmaccudukamuss pacteHuil mo OTHOIIEHHWIO K Bojae. [IpucmocoOneHus >KMBOTHBIX
K U3MEHEHHIO BOJHOTO PEXUMA.

Cpensl oOuTaHMs OPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYyIIHAs, IIOYBEHHAas, TIJIyOMHHAS
MOJNOYBCHHAs, BHYTpHOpraHU3MeHHas. DU3NKO-XUMHUECKHE OCOOCHHOCTH cpell OOUTaHus
opranu3moB. [Ipucnoco0aeHns OpraHu3MoB K KU3HHU B pa3HbIX cpeiax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE W FOAMYHBIC PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH KU3HH.

XKuznennsie Gpopmbl oprann3moB. [ToHsTue o xu3HeHHOM hopme. KuzHeHHbIE POPMBI pacTeHUil:
JepeBbsl, KYCTApHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBbI, OTHOJICTHHE TpaBbl. JKU3HEHHBIE ()OPMBI
KUBOTHBIX: THIPOOMOHTHI, F€OOMOHTHI, a3p0OHOHTEL. OCOOCHHOCTH CTPOEHUS U 00pa3a KHU3HH.

buotnueckue Qaxropbl. Buasl OHOTHUECKMX B3aMMOACHCTBHM: KOHKYpPEHIHS, XHIIHHYECTBO,
cumOuo3 u ero ¢opmel. [lapasutusm, Koomnepanus, MyTyaan3M, KOMMEHCATN3M (KBapTUPAHTCTBO,
HaxJieOHnuecTBO). HeTpoduueckue B3aumoneicTBus (Tomuueckue, (opuueckue, Gpadbpudeckue).
3HayeHne OMOTHYECKUX B3aMMOJACUCTBHUI JUIsl CYIIECTBOBAHUS OPraHU3MOB B cpeje OOWUTaHMA.
[TpuHIUT KOHKYPEHTHOTO UCKITIOYCHHUSI.

JdemMoHcTpanuu

TaOnuiel 1 cxeMbl: «IKoJoruueckue GakTopsl», «CBETOBOU CIIEKTP», « IKOJOTHUECKUE TPYIIIIBI
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’KMBOTHBIX 10 OTHOILIEHUIO K CBETY», « T eIJIOKpOBHBIE )KUBOTHBIEY, «XOJIOAHOKPOBHBIC dKUBOTHBIE,
«DU3NOJIOTHYECKUE AJaNTAllUK KUBOTHBIX», «Cpeasl oOuTaHus opraHu3sMoB», «buomormueckue
puUTMBDY, <«OKuszHeHHbIE (OpMBI pacTeHHil», «KuzHeHHbIE (OPMBI KHUBOTHBIX», «DKOCHUCTEMA
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMa XBOMHOTO Jieca», «llenn nutaHus», «XHUITHHYECTBOY,
«ITapazutuzm», «Konkypenuusa», «Cumonosy, «KommeHncamuzmy.

Ob6opynoBanue: repdapuy pacTeHUH W )KUBOTHBIX, NPHCIOCOOJIEHHBIX K BIMSHUIO Pa3IMYHBIX
HKOJIOTMYECKUX (DaKTOPOB; TepOapuy CBETONIOOMBBIX, TEHEMIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHHIA;
CBETOJIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIHMBBIE KOMHATHBIE PACTeHHUs; repOapuu M KOJJICKIUU
TETIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUIL; Uyuena INTHUIl U 3Bepeil; repOapuu
pacTeHui, OTHOCAUIMXCS K rurpoduram, kcepoduram, me3o(huTaM; KOMHATHBIE PACTCHUS TAHHBIX
TPYIN; KOJUIEKIUH YXHBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpeaax; repOapuil W KOJJIEKIMU pacTeHHH
Y JKUBOTHBIX, 00JI/IAI0IINX YepTaMU MPUCTIOCOOJICHHOCTH K Ce-30HHBIM M3MEHEHHUSM YCIIOBHM KU3HU;
repOapuy ¥ KOJUIEKLIUU PACTEHUH M )KUBOTHBIX PA3IMYHbIX KU3HEHHBIX (POPM; KOJIEKLIUH )KUBOTHBIX,
YUYacCTBYIOIIHUX B PA3UUHBIX OMOTUYECKUX B3aUMOICHCTBHUSX.

JlaGopaTopHbIe 1 NpaKTHYeCKHe PadoThI

1. Ta6opatopHas paboTa «BbIsSBICHHE IPUCTIOCOOICHNUN OPTAHU3MOB K BIUSHUIO CBETAY.

2. JlabopatopHass pabGoTa «BblsiBIeHHE NPUCHIOCOONEHUH OPraHU3MOB K BIUSHHIO
TeMIepaTypbI».

3. JlabopaTtopHas paboTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUH W3 Pa3HBIX MECT
OOUTaHUMD.

Tema 8. Jxkosi0orus BUAOB 1 nomyasauui (9 1)

DKOJIOTUYECKHE XapaKTepUCTHKH momyssiuuu. llomynsamus kak Ouonormueckas cucrema. Poib
HEOJJHOPOAHOCTHU cpeibl, pu3nueckux 0apbepoB U 0cOOEHHOCTEH OMOTOTHH BUI0B B (POPMUPOBAHUN
IIPOCTPAHCTBEHHON CTPYKTYypbl nomyiasuuid. OCHOBHBIE MNOKAa3aTENM MOIMYJISILUM: YHUCIEHHOCTb,
IUIOTHOCTb, BO3pAcTHAs U IOJIOBasi CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLusl.

DKoJjoruyeckas CTpyKTypa nonyssiuuu. OneHKa YuCcIeHHOCTH MOy Iauuu. JIMHaMHuKa NOIyJISIUY
u eé peryimsauud. buotndeckuil nmoreHuuan nomyssnud. MonenupoBaHHe NMHAMMUKU IIOIYJISLUU.
KpuBble pocra uncieHHoctH nomyisiuvu. KpuBble BbDKMBaHMS. Perynsdnus 4HMCIE€HHOCTH
MOMYJISAUUI: poiib (AKTOPOB, 3aBUCALIMX U HE 3a-BUCAIIUX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJ0B (r- u K-cTparerun).

[TonsaTtue 06 3kxoa0rMYecKOl HULIE BUAa. MecTtooOuTanue. MHOrOMepHast MOZEb SKOJIOTHYECKOM
Humy JIx. M. Xarunacona. Pasmepel skonorumdeckoil Humu. IloTeHnumanbHas W peaan30BaHHAS
HUIIN.

Bun xak cucrema nomyssiuil. Apeasis! BUI0B. BUIbI M UX dKU3HEHHBIE CTPATETUU. DKOJIOTUYECKHUE
SKBHUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJEHUSI W MUIPAalMi >KMBOTHBIX. buojiornyeckue MHBA3UU YyKEPOIHBIX
BU/JIOB.

JdemMoHcTpanuu

Hoptper: [Ix. . XaTynHCOH.

TaOnmuubl ¥ cxeMbl: «OKOJIOTHYECKHE XapaKTEPUCTHKH momyisauun», «lIpocTpancTBeHHas
CTpyKTypa nonyisuuu», «Bo3pacTHele mnupamuabl nomyssuun», «CKOpocTh — 3aceseHus
MIOBEPXHOCTU 3€MJIM Ppa3IMYHBIMU oOpraHusmamu», «Mopenp skonmormdeckod Humm Jx. U.
XaT4nHCOHAY.

Ob6opynoBanue: repdapuu pacTeHUN; KOJJICKIIMU KUBOTHBIX.

JlaGopaTopHbIe N IpaKTHYeCKHe PadoThI

JlabopatopHas pabGota «IIpucrnocobireHus ceMsiH pacTEHHH K PacCEICHUIO.

Tema 9. Jkoj0rus cood1IeCTB. IKOIOrHUecCKHE cucTeMbl (12 v)
Coo0riecTBa opranu3MoB. broieHos u ero crpykrypa. CBs3u MeX1y OpraHu3MamMu B OMOIICHO3E.
Dkocuctema kak oTkpeitas cuctema (A. J[x. Tencnu). DyHKIMOHAIBHBIE OJIOKH OpPraHU3MOB
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B DKOCHCTEME: MPOIYLIEHTHl, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBuu. Tpoduyeckue nenu
u cetu. AbuoTtnueckue O0kM sKocucTeM. [louBBI M miIbl B sKocucTeMax. KpyroBopoT BeriecTB
Y TIOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE NTOKA3aTeIN SKOCHCTEMbl. buoMacca u mpoayKuus. DKOJIOTHYECKUEe THPAMHUIBI YUCET,
O1oOMacChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Puyxkmyayuu. HamnpaBneHHbIC
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CYKIecCHH. llepBHUYHBIE M BTOPHYHBIE CYKIECCHU W MX
NPUYUHBL.

AHTpOTIOTeHHBIE BO3ACWUCTBUS Ha cykieccuu. KnmmakcHoe coobmiectBo. buopasnooOpasue
¥ TIOJIHOTA KPYT'OBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKocucmemvl 03€p U pek. IDKocucmemvl MOpell U OKeaHO8.
Dkocucmemvl myHOp, 1€cos, cmeneti, nyc-mulHb.

AHTpOTNIOTEHHBIE SKOCHCTEMBI. ATPO3KOCUCTEMA. ATPOLIeHO03. Pazniuus Mex 1y aHTpOIIOreHHBIMHU
Y IPUPOJAHBIMU 3KOCHCTEMaMH.

VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI YypOoskocucteM. loponckas ¢iopa u ¢ayHa.
CuHaHTpOnU3aIMs TOPOACKOH (hayHbl. Bruonornueckoe u X03IHCTBEHHOE 3HAUEHUE arpOIKOCHCTEM
1 ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHUCTEMaX. Pob
KAcKaoHo2o a¢hghekma  u 6u008--30upukamopos  (Kiouesvix 6uU008) 6 PYHKYUOHUPOBAHUU
skocucmem. IlepeHOC SHEPrHUM M BEIIECTB MEXKIYy CMEXHBIMH HKOCUCTEMaMHU. Y CTOMYUBOCTH
OpraHU3MOB, TIOMYJISIIUI U SKOCHCTEM B YCIIOBHSAX €CTECTBCHHBIX U aHTPOIIOTEHHBIX BO3ICHCTBHH.

Mexanuszmbi 8030eticmeusi 3a2pA3HeHuUll PAa3HbIX munoe Ha
CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YVPOBHAX; OCHOBbI
9KONI02UHECKO20 HOPMUPOBAHUS

AHMPONO2eHH020 6030elicmaus. MeTooNoTHUsI MOHUTOPUHIA €CTECTBEHHBIX W aHTPONOTCHHBIX
HKOCHUCTEM.

JdemMoHcTpanuu

Hoptper: A. Ix. Tencnu.

Tabmuuel  u cxembl: «CTpykTypa OHOLEHO3a», «IJKOCHCTEMa IIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOHHOro Jeca», «@DyHKIMOHAIbHBIE TPYMIBI OPraHU3MOB B SKOCHCTEME,
«KpyroBopor BemiecTB B IKocucteme», «llemu mnwmraHus —(macTOWIHAS, JCTPUTHAsN)Y,
«DKOJIOTHYECKasT MHUpaMHJa YuCel», «IDKOJIOTHYecKas MUpaMuaa Ouomacch, «DKOJOTHMYecKas
nupampza >Heprun», «Obpazoanue Oonoray, «IlepBuuHas cykieccus», «BoccTaHoBienue jeca
nocje moxapay, «KochucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK SHEPIUU
B arpoueHose», «IIpumepsl ypo0-3KOCHCTEM.

Ob6opynoBanue: repOapuu pacTeHH; KOJUIEKIIMHA HACEKOMBIX; Yydelia MTHUIl U 3Bepel; repobapuu
KYJBTYpPHBIX U IUKOPACTYILINX PACTCHU; aKBAPUYM KaK MOJIEb SKOCHCTEMBI.

JlaGopaTopHbIe N NpaKTHYeCKHe PadoThI

I. Ipaktuueckas pabdota «M3ydeHnue u onucanue ypoOIKOCUCTEMBI.

2. JJabopaTtopHas pabora «/3yueHue pasHOOOpaA3Us MEIKUX MOUYBEHHBIX YWICHUCTOHOTHX
B Pa3HBIX IKOCHUCTEMAX.

3. Dkckypcus «DKCKypcus B THIIMYHBIA OMOTEOIeHO3 (B AyOpaBy, OEpe3HSK, €IbHUK, Ha
CYXOZIOJIbHBIN WM TOWMEHHBIH JIYT, 03ep0, 00JI0TO)».

4. DKcKkypcus «DKCKypcUs B arpO3KOCHUCTEMY (Ha TOJIE WU B TEILUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — riodanabHas Ikocucrema (6 1)

buocdepa — obmenanerapuas 060104ka 3eMiH, I7I€ CYIIECTBYET WM CYIIECTBOBAIA >KU3Hb.
PasButue npencrasnenuii o ouocdepe B Tpynax 3. 3rocca. Yuenue B. . Bepaaackoro o 6uo-chepe.
Ob6nactu 6uocdeps u €€ coctas. KuBoe BeriecTBo OHOChEphI U €ro PyHKITUH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Ouocdepbl. OcobeHHocTn Ouochepsl Kak TII00ATBHOM
HKOCHUCTEMBI. JluHamuueckoe paBHOBecHe B Ouocdepe. KpyroBopoTsl BEIIIECTB
1 OMOTeOXMMHYECKHE ITUKIBI (YIiiepoia, a30Ta). PUTMHYHOCTH siBIIeHUH B Ouocdepe.
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3onanpHOCTh OMOchepbl. [lonsaTre o 6uome. OCHOBHBIE OMOMBI CyIIM: TYHIpa, XBOMHBIC Jieca,
CMEIIaHHbIC W ITUPOKOJMCTBEHHBIC Jieca, CTEMH, CaBaHHBI, IyCTBIHHU, TPOMUYECKUE Jieca,
BBICOKOTOPBs. Kiumar, pacTuTenbHBIN U )KUBOTHBIA MUpP OMOMOB CYIITH.

CtpykTypa W QYHKIMS KHBBIX CHUCTEM, OIIEHKAa UX PECypCHOTO MOTEHIHada U OuochepHbIX
(byHKIMHA.

JdemMoHcTpanuu

Hoptpetsl: B. U. Bepuaackuit, 3. 3rocc.

Tabmuiet u cxembl: «I'eocdepst 3emmmy, «KpyroBopoT a3ota B mpupoae», «KpyroBopot yriaepoaa
B mipupoe», «KpyroBopor kuciopona B npupoze», «KpyroBopor Boasl B mpupoje», «OCHOBHBIC
ouombl cymmy», «Knmumatnmdeckme mosica 3emmm», «TyHmpa», «Taiiray, «CMmemaHHBIA Jecy,
«IIupokonuctBeHHbIN Jecy, «Crenby, «CaBanHay, «Ilyctoinay, « Tponudeckuit jgecy.

Oo6opynoBanwue: repOapuu paCTeHU Pa3HBIX OMOMOB; KOJIJICKITUH JKUBOTHBIX.

Tema 11. YestoBek n okpy:xarmmas cpeaa (6 1)

DKOJIOTHYEeCKHE KPU3UCHI U UX NMpUUYUHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3QyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOM cpenbl. OXpaHa BOAHBIX PECYPCOB.
Pazpymenne noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpONOTEHHOE BO3JEHCTBHE HAa PACTUTENBHBIA M KMBOTHBI Mup. OXpaHa pacTHTEIBHOTO
Y J)KUBOTHOTO MHpa. OCHOBHBIE MMPUHLUIIBI OXpaHbl pupoasl. KpacHble kuuru. Ocobo oxpaHsembie
npupoasslie Teppuropun (OOIIT). borannueckue canpl U 300-TOTHYECKUE TAPKH.

OCHOBHBIE TPUHLUIBI YCTOHYMBOTO pAa3BUTHS YEJIOBEUECTBA U NMpHpOIbl. PanmoHanbHOE
NPUPOJIONIONB30BAHUE U COXpaHEHHWE  OMOJIOTHYEeCKOro  pasHooOpaszus  3emuu.  OOmume
3aKOHOMEPHOCTH TJO00ABHBIX SKOJIOTUYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOI'0 KpH3HCca
U €T0 BEPOSATHBIE IOCIEACTBHSI.

Pa3BuTHe METOIOB MOHUTOPMHIA Pa3BUTHUS OINACHBIX TEXHOTE€HHBIX IpoueccoB. Cucmemuvle
uccne0o8aHus  nepexooa K pecypco-cbepezaroujeti U KOHKYPEHMOCNOCOOHOU — SHepeemuxke.
buo-noruueckoe pasHooOpasue u 6uopecypcbl. Hayuonanvhvie uHgopmayuonnvle cucmemsl,
obecneuusarouue 00OCMyn K UHhopmayuu o COCMOAHUIO OMOENbHbIX U008 U IKocucmem. OcHO8bl
sKopeaburumayuy  SKocucmem u cnocobog 6opvbul ¢ buonogpedcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCHIEM.

JdemMoHcTpanuu

Tabnuubl u cxembl: «3arpsizHeHHe aTtMochepb», «3arps3HeHue Tuapocdepsl», «3arps3HEeHUe
nouBsl», «[lapHukoBsiit 3pdexT», «Ocodo oxpaHseMble NPHUPOIHBIE TeppuTOopumn», «Moaenu
YIPaBJIIEMOTO MUPAY.

Ob6opynoBanue: portorpadun oxpaHsieMbIX pacTeHU U kUBOTHBIX KpacHoit kuuru P®, KpacuHoit
KHUTH PETHOHA.

INJIAHUPYEMBIE PE3YJIBTATDBI OCBOEHU4 YYEBHOI'O NPEIMETA
«BHOJOTI'US»

Cornacno ®I'OC COO, ycranaBiInBaroTCs TpeOOBAHUS K pE3yJIbTaTaM OCBOCHHUS 00YYaIOIIUMHUCS
IporpaMM CpeaHero o0mero 00pa3oBaHus: JUYHOCTHBIM, METAIIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType IMYHOCTHBIX pe3yIbTaTOB OCBOCHUS IIpeaMeTa « bHoIorysy BhIIEICHBI CIEYOIUe
COCTABJIAIOLIME: OCO3HAHUE OOYYAIOIIUMHCS POCCUHCKOW TpaXTaHCKOW HWACHTUYHOCTH —
TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CaMO-OIIPEICIICHUIO; HAIMYUE MOTHUBALMU K
00y4YeHHIO OMOJIOTHH; LIEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKACHUH JTMUYHOCTH HA OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKHUX TPAIUIMIA Pa3BUTHsI OMOIOTUYECKOT0 3HAHUS; TOTOBHOCTh U
CIOCOOHOCTh O0YYaIOIIUXCsl PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMHM, NPUCYUIMMU CHCTEME OHOJOTHYECKOro oOpa30BaHUs; HAJIMYUE SKOJIOTHYECKOTO
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MIPaBOCO3HAHUS, CIOCOOHOCTU CTaBUTH LIETH U CTPOUTH JKU3HEHHBIE TJIaHbI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS MpeaMeTa « BHoIorush JOCTUTaloTCs B €MHCTBE yUeOHOH U
BOCIIUTATEIbHOM  JIEATEIBHOCTM B COOTBETCTBUM C  TPAJAULHUOHHBIMU  POCCUHCKUMH
COLIMOKYJIBTYPHBIMHM, HUCTOPUYECKMMH M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, NPUHATHIMU B
o0IIecTBe MpaBWJIaMH W HOPMAaMM TOBEJCHHMS M CIIOCOOCTBYIOT IpoOLeCCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS M CaMOPA3BUTHs, DPA3BUTHUs BHYTPEHHEH IIO3ULIUU JUYHOCTH, MATPUOTU3MA,
YBaXEHUS K 3aKOHY M IIPaBOIOPAJKY, YEIOBEKY TpyAa M CTAapLIeMy IOKOJICHHUIO, B3aUMHOIO
yBa)KeHHsI, 0EPEKHOr0 OTHOILIEHHS K KyJIbTYpPHOMY HACIEAUIO U TPAIUIUSIM MHOTOHAIIMOHAIHLHOTO
Hapoza Poccuiickoin denepannu, Opupoie U OKPYKAOUIEN CpELE.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTr0 npeimeTa « broorus JomKHbI OTpaXkaTh TOTOBHOCTh
U CHOCOOHOCTh OOYHYaIOMIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH IMO3ULUEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHUEHTAlM{, TO3WTHBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIECTBA, PACIIMpPEHUE >KU3HEHHOTO
OIBITA W OIBITA ACATEIBHOCTH B IPOLIECCE PEAIM3aLUM OCHOBHBIX HAIPABICHUM BOCIIUTATEIILHOU
JESTEIILHOCTH, B TOM YHUCJIE B YaCTH:

1. I'pasicoanckozo éocnumanu:

- c(hopMHPOBAaHHOCTH TPAKIAHCKON MO3ULMHU OOYYArOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUIICKOTO 00IIecTBa;

- OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MIPAB U 0053aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOTIOPS/IKA;

- TOTOBHOCTb K COBMECTHOW TBOPUYECKOMW AEATEIILHOCTH MPH CO3/IaHUH YUEOHBIX TPOEKTOB, PEIICHUN
y4eOHBIX U MMO3HABATENbHBIX 33/1a4, BBITOJTHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

- CIIOCOOHOCTH OIpPENeNATh COOCTBEHHYIO IMO3UIMIO MO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMN
'KM3HHU U OOBACHATH €6;

- YMEHHE YUUTHIBATh B CBOMX JAECUCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOI'O B3aUMOECHCTBHS JIIOAEN
C pa3HbIMH yOeXKICHUAMH, KYJIbTYPHBIMH IEHHOCTSIMHU U COLUATIBHBIM TTOJIOKECHUEM;

- TOTOBHOCTbH K COTPYIHUYECTBY B MIPOIIECCE COBMECTHOTO BBIIOJHEHHS YU€OHBIX, TO3HABATEIBHBIX
U HCCIENOBATENbCKUX 3a7ay, YBAXHUTEIBHOE OTHOIIEHWE K MHEHHUIO OIIOHEHTOB IpHU
00CYX/IEHUH CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO COJIEPKAHMS;

- TOTOBHOCTb K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIBHOCTH.

2. Illampuomuueckozo 60Cnumanus:

- ¢(hOpMUPOBAHHOCTH POCCHICKOM IPaXK1aHCKOM NACHTUYHOCTH, MTATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH nepel PoauHoii, ropaoctu 3a cBOM Kpal, cBor0 Ponuny, cBo
A3BIK U KyJbTYPY, IPOILIOE U HACTOSALLEE MHOIOHALIMOHAIBLHOTO Hapoaa Poccuu;

- IEHHOCTHOE OTHOLICHUE K IPUPOAHOMY HACIIEIUIO U TAMATHUKAM IIPUPOJIBI; JOCTHKEHUAM Poccnn
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

- CIIOCOOHOCTH OIIGHWBATh BKJIAJ POCCUHCKHMX YYEHBIX B CTAHOBJIEHHE M pa3BUTHE OHOJIOTHH,
NOHMMaHHE 3HAa4YeHHs OWMOJIOTMM B TO3HAHMHM 3aKOHOB IPHPOJIBI, B JKU3HM YeEJOBEKa U
COBPEMEHHOT0 00IIeCTBa;

- uneitHas yoe:KIEHHOCTh, TOTOBHOCTD K CIIy>KeHUI0 OTEUecTBY U €ro 3allUTe, OTBETCTBEHHOCTD 3a
€ro cyan0y.

3. [lyxo6H0-Hpaecmeenno20 60CRUMAHUA:

- OCO3HAaHME yXOBHBIX LIECHHOCTEW POCCUICKOIO HapOa;

- ¢(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IOBEICHUS;

- CIIOCOOHOCTH OLIEHMBATh CHUTYallMI0O M TNPUHUMATh OCO3HAHHBIC DPEUICHUs, OPUEHTHUPYSACH Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAHHE JMYHOTO BKJIa/1a B TIOCTPOCHUE YCTOWYHMBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOILIECHHE K CBOUM POAMUTENSAM, CO3LAHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O
IIPUHATUS LEHHOCTEN CEMENHOM ’KU3HU B COOTBETCTBUHU C TPAAULIMAMU HApoa0B Poccum.

4. dcmemuuecko2o 6ocnumanua:

- ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas 3CTETHKY ObITa, HAy4YHOTO U TEXHUYECKOTO
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TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

- IOHUMAaHHUE YMOIMOHAJIBHOIO BO3ICUCTBUS JKUBON IPUPOJIBI U €€ LIEHHOCTH;

- TOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMIICHUE IPOSBIATH KaueCTBa
TBOPYECKOM JINYHOCTH.

5. @usuueckozo 6ocnumanu:

- TIOHMMaHWEe W pealu3anus 370pOoBOro u Oe3omacHOro oOpas3a XU3HU (30pOBOE TMHTAHUE,
COOJTIOICHHE TUTUCHHYECKHUX TMPaBWI U HOpM, cOATaHCHPOBAHHBIA PEXHUM 3aHATUNA M OTIHIXA,
perymsipHass ¢u3MYECKas aKTUBHOCTH), OEpPEKHOro, OTBETCTBEHHOTO H KOMIIETEHTHOIO
OTHOIIICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3JI0POBBIO;

- MOHUMAHHE [EHHOCTU MPABHJ WHAMBHUIYAILHOTO M KOJUIGKTHBHOTO OE30MAaCHOTO TOBEICHUS B
CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

- OCO3HAHHE TIOCTIEICTBU U HETIPHUITHE BPEIHBIX IPUBBIYCK (YHIOTPEOICHHSI aTKOT0JIsI, HAPKOTUKOB,
KypEeHHUs).

6. Tpyooeozo éocnumanus:

- TOTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JII00uE;

- TOTOBHOCTh K AKTHUBHOW JEATEIHHOCTH TEXHOJIOTHMYECKOH W COIMAIbHON HamnpaBlIeHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEILHO BBIMIOHSITH TAKYIO JIESITCIbHOCTD;

- UWHTEpeC K pa3NMuyHbiM cdepaM MNpoPeCcCHOHATHHON EATEIBHOCTH, YMEHHE COBEpPIIATh
OCO3HAHHBIN BEIOOpP OyayIieii mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

- TOTOBHOCTh U CITIOCOOHOCTH K 00Pa30BaHMIO 1 CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEH KU3HU.

7. IKono2uuecko20 60CRUMAHUA:

- HKOJIOTHUECKH L[eJIecO00pa3HOe OTHOLICHNE K IPUPOE KaK HCTOUHUKY )KU3HU Ha 3eMiie, OCHOBE €&
CyILLIECTBOBAHUS;

- IOBBIIICHHE YPOBHS 3KOJIOTHYECKON KYJIbTYpbl: IPUOOPETEHUE OTbITA INITAHUPOBAHUS ITOCTYIIKOB U
OLICHKU UX BO3MOXHBIX IIOCJIEICTBUN [IUIs1 OKPYIKAIOLIEH CPEMBL;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MyTeH UX pereHus;

- CIIOCOOHOCTH MCIIONIB30BaTh NMPHOOpETaeMble MPH M3YYCHUU OHOJIOTUM 3HAHUS M YMEHHS TpH
peneHnH po0sIeM, CBSI3aHHBIX C PALlMOHAIBHBIM IPUPOAONOIL30BaHNEM (COOIOICHHE TIPABUIT
MIOBEJCHUsI B IIPUPOJE, HAIPABICHHBIX HAa COXPAHCHUE PABHOBECUS B JKOCUCTEMAX, OXPaHy
BUJIOB, 3KOCUCTEM, Onochepsl);

- QKTMBHO€ HEIpPUATUE NEUCTBUM, IPUHOCIIIMX BPEI OKPYXKAIOLIEH MPUPOJHOU Cpele, YMEHHUE
IIPOTHO3UPOBATh HEOIArOMPUATHBIC SKOJIOTUYECKHUE TTOCIEACTBUS MPEeIIPUHUMACMbIX JeHCTBUN
U IIPEAOTBPAIATh UX;

- HAJIMYUE PAa3BUTOIO HKOJIOTMYECKOTO MBILIJIEHUS, YIKOJIOTHYECKOM KYJIBTYPBI, ONbITA ACATEIBHOCTH
JKOJIOTUYECKOM HAIIPABICHHOCTH, YMEHHUS PYKOBOACTBOBATbCS HMHM B II0O3HABATCIIBHOU,
KOMMYHHUKaTUBHOM M COLMAJIbHOM IIPAaKTUKE, TOTOBHOCTH K YYacTUIO B IPAKTHUYECKOU
NEATEIbHOCTH DKOJIOTMYECKOU HAIIPABIEHHOCTH.

8. IJennocmu HayuH020 NO3HAHUA:

- c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
1 OOIIECTBEHHOW MPAKTUKU, OCHOBAaHHOTO HAa JUAJIOTe KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHpE;

- COBEPUICHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOW KYJIbTYpBI KaK CPEACTBA B3aUMOJICHCTBHS MEXKITY
JIOABMH U TIO3HAHUS MUDA;

- TMOHMMaHue creuupuKkd OHOJIOTUM KaK HayKH, OCO3HaHHMe €€ poiau B (QOPMHUPOBAHUHU
PaIMOHATIFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH 1IeIOCTHOTO MPEACTABICHUS 00 OKpY’KalolieM
MHUpE KaKk O €IUHCTBE TMPHPOJBI, 4YeloBeKa M OOINeCTBa, B TO3HAHUM NPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH TPOOIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

- yOSXKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUII COBPEMEHHON IUBHIM3AIMHN: 00ECTIeYeHUs HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI; CO3AaHUS MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh
pecypcHble TpoOJIEeMBbl pPa3BUTHS YEJIOBEYECTBA; IOMCKAa ITyTeH BBIXOJAa W3 TIIOOATIBHBIX
HKOJIOTHUECKUX MPpo0IeM u oOecredeHus nepexoa K yCTOWUMBOMY Pa3BUTHIO, PALIMOHATBHOMY
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MCTIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HHU;

- 3aMHTEPECOBAHHOCTD B MOJIYYCHUH OMOJIOTMUECKUX 3HAHUH B IIEIISX MOBBIIICHUS O0IIEH KyJIbTYPHI,
€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH KaK COCTaBHOM dYacTu (DYyHKIMOHAJIBHOW TI'PaMOTHOCTHU
oOyyaromuxcs, GoOpMHPYEMOil TPHU N3yUYEeHUH OHMOJIOTHH;

MOHUMAaHHE CYITHOCTH METOJIOB IO3HAHMS, UCIIOIb3YEeMbIX B €CTECTBEHHBIX HAyKaxX, CHOCOOHOCTh
UCIIONB30BATh MOJyYaeMble 3HAHUS JJIsl aHAIN3a U OOBSCHEHUS SIBICHUH OKPY)KAIOIIEro MHpa H
MPOUCXOIAIIMX B HEM U3MEHEHUI; yMEHHUE Je1aTh 000CHOBAHHBIE 3aKIFOUCHHUS HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C IEJIbIO MOTy4YEHHs IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HCIOJIb30BAaTh OMOJIOTMUECKUE 3HAHUS Ul PELICHUs MpoOJieM B
peanbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHME IICHHOCTH HAY4YHOH JesITEeIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
HCCIIEI0OBATENBCKYIO IEATENbHOCTh MHIMBULYaJIbHO U B TPYTIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U caMOOOPa30BaHHIO, K AKTUBHOMY
MOJTYYECHHUIO HOBBIX 3HAHUH 110 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

B mpomecce MOCTHMXXKEHUS JHUYHOCTHBIX PE3YJIbTaTOB OCBOCHHMS OOYYArOIIMMUCS MPOTPaMMBbI

cpenHero o0mero oopa3oBaHus y 00ydaromUXcsi COBEPIICHCTBYETCS SMOIIMOHATBHBIA WHTEIIEKT,

npenoiararomuil copMUpOBaHHOCTH:

- CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE 3MOIMOHAILHOE COCTOSIHUE, BUIETh

HampaBJICHUS  Pa3BUTUS  COOCTBEHHOW  AMOIMOHAIBHOW  cdepbl, OBITh  YBEpPEHHBIM
B cele;

- CAMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHHE, CIOCOOHOCTh AaJaNnTHPOBATHCS K HMOIMOHAIBHBIM H3MEHEHHSIM W MPOSBIATH
TMOKOCTb, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHMBAIMH, BKIIOYAIONIEH CTpeMJICHHE K JOCTIKEHHIO LIEIH U YCIEXy, ONTUMU3M,
MHHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, HCXO/S U3 CBOMX BO3MOXKHOCTEH;

- HMITATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATILHOE COCTOSTHUE APYTHX, YUUTHIBATH
€ro MpH OCYIIECTBICHUH KOMMYHHUKALIMHU, CIOCOOHOCTH K COYYBCTBHUIO M CONIEPEKUBAHHUIO;

- COLIMAIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C APYTUMH JIFOJAbMU,
3a00TUTHCS, TPOSIBIATH HHTEPEC U pa3peiiaTb KOH(PIUKTEI.

METAINIPEJMETHBIE PE3YJIBTATBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHUS yUeOHOTo rpenmeTa «bronorusy BKIOYal0T. 3HaYMMBbIe
i GOPMHUPOBAHUS MHUPOBO33PEHUS O0YYAIOIUXCA MEKIUCUUIUIMHAPHBIE (MEXKIIPEIMETHBIC)
o0IIeHayYHbIC TOHATHUS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHOH KApTHHBI MUPA U CTIEHU(PHUKY METOI0B
[I03HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HaYKaX (BEIIECTBO, DHEPIHs, SIBJIEHHUE, ITPOLIECC, CUCTEMA,
Hay4HbIN (aKT, IPUHIMIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHHE,
U3MEpEeHue, OSKCIEPUMEHT M [p.); YHHUBEpCalbHble YydeOHble JEHCTBHs (IIO3HABATENbHBIC,
KOMMYHUKATHBHBIC, PpEryJIATUBHBIC), obOecreunBaronme ¢GopMupoBaHue  (yHKIMOHATBHOU
IPAaMOTHOCTH U  COIMAJbHOM KOMIETEHUUH OOYydYalomMXCs; CHOCOOHOCTh  O0YyYaromuxcs
HCIIOJIB30BaTh OCBOEHHBIE MEXKIUCLMILUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIC
yueOHbIe IeMCTBUS B IO3HABATEILHON M COLIMATIBHOM MPaKTHKeE.

MertarnpeaMeTHbIe pe3yibTaThl OCBOCHUS MPOrpaMMbl CPETHEro OOIIEero 0Opa3oBaHUS TOJIKHBI
OTpaxkaTh:

Osnadenue ynueepcaibHolMu y4eOHbIMU NOZHABAMETbHBIMU 0CIICHBUAMU:

1) b6azoevie nozuueckue oelicmeus:

- CaMOCTOSTEIHHO (POPMYIIMPOBATH U aKTYalU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

- HUCIOJNB30BaTh MPU OCBOCHHUHM 3HAHWW NPUEMBI JIOTHUECKOTO MBIIUICHUS (aHanan3a, CHHTE3a,
CpaBHEHHUS, KIacCUPUKALUU, OOOOIICHHS), PACKPHIBATH CMBICT OWOIIOTUYECKUX TOHSTUI
(BBIOENSATH WX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU TOHATHUSIMU);

- OIpENeNATh LENH NEATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH MX TOCTHIKEHUS, COOTHOCUTH
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pe3yabTaThl IEATEIBHOCTH C IIOCTABJIICHHBIMHU LIEIISIMU;

- CTIOJIH30BATh OMOJIOTHYECKUE TIOHATHS JUIs1 O0BSICHEHUS (PAKTOB U SIBICHHUM KUBOW MPUPOJIBI;

- CTpPOUTH JIOTUYECKUE paCCyXKIEHUS (MHIOYKTHBHBIC, NEAYKTHBHBIC, 10 aHAJIOTUMU), BBIABIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYIUPOBATH BBIBOJIBI U
3aKJII0YCHUS;

- TPUMEHATb CXEMHO-MOJEJIBHBIE CpPEACTBA Ul IIPEACTABICHUS CYIIECTBEHHBIX CBS3€U H
OTHOILICHUH B M3y4YaeMbIX OHMOJOTMYECKHMX OOBEKTaX, a TaKKe MPOTHUBOPEUUil pa3sHOTo poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;
pa3pabarbIBaTh IUTaH pEUICHUs NPOOJIeMbl ¢ yu€TOM aHaju3a HMMEIOUIMXCS MaTepUalbHbIX MU
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JCSATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEISAM, OLICHUBATH
PHUCKHU MOCIEACTBUN JACATENBHOCTH;

KOODJAMHUPOBATb U  BBINOJHATH paboTy B YCJIOBUSX pEalbHOrO, BHUPTYAJIbHOTO H
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;
- pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX MPoOIeM;

2) 6azoevle uccneoosamenpckue 0eUCmeus:

- BJAJETh HAaBBIKAMU Y4YEOHO-MCCIEIOBATENbCKOM ¥ TIPOEKTHOW JEATeTbHOCTH, HAaBBIKAMU
paszpeieHust mpodieM; o0IaaTh CIOCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSTEILHOMY TMOHCKY
METOJIOB PEIICHHSI MPAKTUISCKUX 3a/1ad, MPUMEHEHHUIO PA3TUYHBIX METOI0B TIO3HAHHUS,

- ICTIOJIH30BaTh PA3JIMYHBIC BUJIBI IEATEIHHOCTH IO MOTYYSHHIO HOBOTO 3HAHUS, €70 MHTEPIIPETALINH,
peoOpa3OBaHUIO U IPUMEHEHHIO B YUYEOHBIX CUTYAIMsIX, B TOM YHCIIE TIPH CO3JaHUH YIEOHBIX U
COLIMAJILHBIX MPOEKTOB;

(¢bopMUpOBAaTh HAyYHBI THI MBIIIICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BATEIBHOMN JIEATEILHOCTH U JKU3HEHHBIX
CUTYyaIusX;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M U aKTyaIM3UPOBATh 33/1adyy, BBIIBUTATH THIIOTE3Y €€
pElIeHNs, HaXOUTh apTyMEHTHI /ISl TOKa3aTeNbCTBA CBOUX YTBEPXKACHUM, 33]1aBaTh MapaMeTPhI
U KPUTEPUU PEIICHHS,

aHAJIM3WPOBATh MMOJYYCHHBIE B XOJ€ PEIICHUS 3a7aud Pe3yJbTaThl, KPUTUYECKU OLIEHWBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBUSX;

- IaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPHOOPETEHHBIN OTIBIT;

- OCYIICCTBIISITh II€JICHANPABICHHBIM TIOMCK TIEPEHOCa CPEICTB H CHOCOOOB JIECUCTBUS B

po(hecCHOHABEHYIO CPEy;

- YMETh MEPEHOCUTD 3HAHUS B TTO3HABATEIIBHYIO U MPAKTHYECKYIO 00IaCTH KU3HEACSITETbHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIE HJICH, MPEAJIaraTh OPUTHHAILHBIC TTOIXO0/bI U PEIICHHS]; CTABUTh TPOOIEMBI U
3a/1a4, JOIMTYyCKAIOIIUE allbTEPHATUBHEIC PEIICHHUS,

3) Oelicmeus no pabome ¢ uHpopmayueil:

- OPUEHTHPOBATHCS B PA3NUYHBIX MCTOYHHMKAX MHGPOpMaUuu (TeKcTe yueOHOro mocoOusi, Hay4yHO-
MOMYJIIPHOI JUTEpaType, OMOJOTHUECKUX CIOBApsIX M CIPABOYHMKAX, KOMITBIOTEPHBIX 0Oa3ax
TaHHBIX, B IHTEpHETE), aHATU3UPOBaTh HHPOPMALIUIO Pa3IMYHBIX BUIOB U (HOPM MPEACTABICHHS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;

(bopMyIHpPOBATH 3aIPOCH] U IPUMEHSTH PA3TUYHbIE METOABI IIPH MTOUCKE U 0TOOpE OMOTOTHUECKOM
nH(pOpMaIK, HEOOXOAUMOM /ISl BBITIOTHEHHS YI€OHBIX 3a71a4;

npuoOpeTaTh ONBIT  KCIOJB30BaHUS — HWH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHUH,
COBEPILIECHCTBOBATH KYJIbTYpPy aKTUBHOT'O UCIIOIb30BAHUS PA3TMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (POpPMY MpeacTaBIeHUs] OMOIOTHYECKO MH(OpMaIK
(cxemsl, rpauKH, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U Jp.);

UCTIOJIb30BaTh HAYYHBIHN S3bIK B KAUECTBE CPECTBA MPH paboTe ¢ OMooruyeckoi nHpopmarmen:
OPUMEHATh XUMHYECKHe, (U3NYECKHMe W MaTeMaTHYeCKHe 3HAKHM W CHMBOJBI, (HOpMyIibl,

26



ab0peBUaTypy, HOMEHKIIATypy, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE
CpeICTBa HATJISITHOCTH,

- BJIAJICTh HABBIKAMH PACMO3HABAHUS W 3alIUTHl MHPOpMAIUU, HHPOPMAIIMOHHOW 0e30MmacHOCTH
JUYIHOCTH.

Osnadenue yHugepcatbHbIMU KOMMYHUKAMUGHBIMU OCHUCMGUAMU:
1) oowenue:

OCYILECTBJIATh KOMMYHHUKAI[MM BO BceX cdepax >XU3HU; aKTUBHO YYacTBOBAaTh B JHAJIOTe WU
JMCKYCCHH TI0 CYIIECTBY 00CyXIaeMoil TeMbl (YMEHHUE 337aBaTh BOMPOCHI, BHICKA3bIBATh CY>KIACHUS
OTHOCHUTEIILHO BBINOJHEHUsI IIPEAJIaracMoi 3a7add, y4UTBIBATbH HMHTEPECHl M COIVIACOBAHHOCTH
MO3ULMUH IPYyTrUX yYaCTHUKOB AMAJIOTa WIN AUCKYCCHUN);

pacmo3HaBaTh HeBepOalbHbIE CpPEACTBA OOIICHMS, MOHUMATh 3HAUYEHUE COIMAJIBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYaIMi; yMETh CMrdarb KOH(JIUKTBI U BECTH
[IEPErOBOPBI;

- BJIQJICTh PA3IUYHBIMU CITIOCOOaMU OOIIECHUS U B3aUMOJICHCTBUS; TOHUMATh HAMEPEHUS APYTUX JTIOACH,

MPOSIBIISATH YBAKUTEIILHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU hopMme popMyTupoBaTh CBOU
BO3PaKCHUS,

- Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHMS C MUCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

2) coemecmnuasn 0esamenbHOCmb:

NOHUMATh M HMCIIOJIb30BaTh NMPEUMYIIECTBa KOMAaHAHOM M MHIMBUAYAIBHOW pabOTHI MPH pPEIICHUU
OuoJIOTHYecKoil MpoOsieMbl, OOOCHOBBIBAaTh HEOOXOAWMOCTH TPUMEHEHHUS TPYIHOBHIX (opM
B3aMMOJICHCTBHS IIPU PELICHUN yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METO/bI COBMECTHBIX JICHCTBUI C YYETOM OOIMX UHTEPECOB U BO3MOXKHOCTEH

Ka)KJJOT0 WIEHA KOJIJIEKTUBA;

IIPUHUMATD 1I€JIb COBMECTHOM AESTENBHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH JIEHCTBUSA IO €€
JOCTHKEHMIO: COCTaBIIATH IUIAaH JEHCTBHUM, PACHPENENATh POJIM C Y4ETOM MHEHUN YYaCTHUKOB,
00CyKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KAaueCTBO CBOETO BKJIAJA M BKJIAJa KaXIOT0 y4acTHHUKA KOMaHJbl B OOLIMHA pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBbIC MMPOCKTHI, OLICHUBATL UJCH C MMO3UIIUN HOBU3HBI, OPUTHUHAJILHOCTH, HpaKTHHGCKOﬁ

3HAYNMOCTH,
OCYIIECTBIISATh TIO3UTHBHOE CTPATETUYECKOE TMOBEJCHHWE B PA3IUYHBIX CHUTYaIUSAX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

Ognadenue ynugepcanbHblMu pezyiamueHbIMU 0eCMEUAMU:
1) camoopeanuzayus:

UCTOJIb30BaTh OMOJIOTHYECKUE 3HAHMA JJISl BBIABICHHUSA NPOO-JEM U MX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYyalUsX;

BI:I6I/IpaTL Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LCJIICBBIC U CMBICJIOBBIC YCTAHOBKU B CBOUX HGﬁCTBHﬂX

U IIOCTYIIKAaX 10 OTHOILLIEHUIO K )KMBOM IPUPOJE, CBOEMY 3I0POBBIO U 310-POBBIO OKPYKAIOLIUX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIBHYIO JESITEIbHOCTD, BBISABISATH MPOOJIEMBI, CTaBUTh H
(dbopMyaHpoBaTh COOCTBEHHBIE 331a4 B 00pa30BaTEIbHON AEITEIBHOCTH U )KU3HEHHBIX CUTYaIUAX;
CaMOCTOSITEJIFHO COCTaBJISATh IUIAH pEIICHUS MpoOJeMbl € YYETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYyalUsIM;

- pacuIMpATh paMKH Y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

- JIeNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTDH 3a PELICHHE;
- OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocOOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOW SPYAMLIMU B Pa3HBIX 0OJIACTAX 3HAHHM,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpHBIH YPOBEHB;

2) camoKoHmpov:

- HaBaTb OLICHKY HOBBIM CUTyallUAM, BHOCUTb KOPPCKTUBLI B ACATCILHOCTb, OUCHUBATH COOTBECTCTBUC
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pe3yabTaTOB LIEJISM;
- BJAJETh HAaBbIKAMHM IIO3HABATENBHOM pEe(PIEeKCUM KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBHHA U
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHMI{; MCIOIB30BATH MPUEMBI pe(IECKCUH ISt
OLIEHKHU CHUTYalllH, BIOOpA BEPHOTO PEILICHHUS;
- YMETb OLIEHUBATh PUCKHU U CBOCBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;
- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX IIPU AHAJIU3E PE3YyJIbTaTOB AEATEIbHOCTH;

3) npunamue ceda u opyzux:

- IPUHUMATh ce6;1, IIOHHUMAasa CBOM HEAOCTATKHU U JOCTOMHCTBA,

- IPUHUMATh MOTUBBI U apIyMEHTHI APYTUX IIPU aHAIU3€E PE3YIbTATOB AEATEIIbHOCTH;
- IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

- pa3BUBAaTHh CHOCO6HOCTB MMOHUMATb MUP C MO3UIIUU APYTOT0O YCIIOBCKA.

INPEAMETHBIE PE3VIJIBTATDBI

[Ipenmetnbie pe3ynbTathl ocBoeHHus mnporpamMmbl COO mo Ouosnoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crneuududeckue A ydeOHoro mpenMera «bHOJOTHS» HaydHbIe 3HAHHS, YMEHHUS U
CTIOCOOBI ICHCTBHI IO OCBOCHUIO, MHTEPIIPETALMH U TIPE0OPa30BaHHUIO 3HAHUH, BUIIBI 1A TEIIEHOCTH
IO MOJIyYEHHIO HOBOTO 3HAHMA U MPUMEHEHHIO 3HAHUN B PA3IMYHBIX YUEOHBIX CUTYAIUX, a TAKXKE
B pEaIbHBIX J>KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C Ouojorueid. B mporpamme npeamerHbie
Pe3ybTaThI MPEACTABICHBI 10 TO/1aM 00YUYEHHSI.

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHS yUeOHOTO MpeaMeTa «bHoIorus» TOMKHbBI OTPaXkKaTh:

1) chopMupOBaHHOCTH 3HAHHMI O MECTE U POJM OHMOJIOTHM B CUCTEME ECTECTBEHHBIX HAYK,
B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KAPTHHBI MUPA, B IO3HAHUH 3aKOHOB MPUPO/IbI U PELICHUN
npobJeM palMOHAIBHOTO MPUPOIONONB30BAHUA; O BKIIQJE POCCUHCKUX MU 3apyOEKHBIX YUEHBIX
B Pa3BUTHE OMOJIOTHH;

2) BlaJeHHE CHCTEMOW OMOJIOTMYECKUX 3HAHUN, KOTOpas BKJIOYAET: OCHOBOIOJATAloIIHe
OMoJOornYecKkue TEPMUHBI M MOHATHUS (PKU3Hb, KJIETKa, OpPraHu3M, MeTaboJIu3M, TOMeocTas,
caMOpEeTryJIsLNs, CAaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BHUTHE);
ouonornyeckue Teopun (kierouHas Tteopus T.IlIBamna, M. Ilneiinena, P. Bupxosa;
XpOMOCOMHas Teopus HacieacTBeHHOcTH T. Moprana); yuenust (H. 1. BaBunoa — o nenrpax
MHOT000pa3usi M MPOUCXOXKICHUS KyJIbTYPHBIX PAacTEHHUM); 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
NEPBOTO MOKOJICHHS, PACIIEIIIICHUS, YUCTOTHI TaMeT, HE3aBUCUMOT0 HacienoBanus I'. Menaens;
FOMOJIOTHYECKUX PANOB B HacleACTBeHHOM wu3MeHunBoctd H.U. BaBunoa); mnpuHUUIMBI
(KOMIIJIEMEHTAPHOCTH);

3) BiazeHHE OCHOBHBIMH METOJAMH HAYyYHOTO MO3HAHHUS, HCIOJIb3yEeMbIX B OMOIOTHYECKUX
HCCIICIOBAaHMSX J)KUBBIX OOBEKTOB (OMHMCAaHUE, U3MEPEHUE, HAOIIOCHNE, SKCIIEPUMEHT);

4) yMeHHE BBIIENATH CYIICCTBEHHBIC IPHU3HAKH: BHUPYCOB, KJIETOK HPOKAPUOT U DYKAPHOT;
OJHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OpPraHW3MOB, B TOM 4YHcle OakTepui, rpu0OB, pacTCHUH,
KMBOTHBIX M YEJIOBEKAa; CTPOCHMS OPraHOB M CUCTEM OPraHOB PACTCHMM, XMBOTHBIX, YEJIOBEKa;
MIPOIIECCOB KU3HEAEATEILHOCTH, MPOTEKAIOIINX B OPraHU3MaxX PAacTeHUH, KUBOTHBIX U YEJIOBEKa;
OMOJIOTUYECKUX TPOLECCOB: OOMEHa BemecTB (MeTaOoIu3M), MpeBpalleHusl YHeprun, OpoKeHus,
aBTOTPO(HOTO U reTepoTpo(hHOro TUIOB MUTaHMA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio03a,
raMeToreHesa, 3MOpHUoreHe3a, MoCTIMOPHOHATILHOTO Pa3BUTHUS, PA3MHOXKEHHUS, UHIUBHYaIbHOTO
pa3BUTHS OpraHn3Ma (OHTOT€HEe3a), B3aMMO/ICHCTBHSI TeHOB, IeTePO3HCa; UCKYCCTBEHHOTO 0TOOPA;

5) yMeHHE YCTaHABIMBATh B3aWMOCBSI3M MEXAYy OPraHOWIAMM KIETKH M UX (DYHKIUSAMH,
CTPOCHHEM KIIETOK Pa3HbIX TKaHEH M MX (QYHKIMAMHU; MEXAY OpraHaMHh M CUCTEMaMH OpPTraHOB
y pacTeHUil, )KUBOTHBIX U Y€JIOBEKa U UX (PYHKIUAMH; MEKY CUCTEMaMHU OPTaHOB U X (PYHKIUSAMH,
MEX]y dTanaMyu oOMeHa BEIEeCTB; ATallaMH KJIETOYHOTO UKJIA M )KU3HEHHBIX IUKIJIOB OPTraHU3MOB;
sTanaMu SMOPHOHAIBFHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTHIIOM, (EHOTHIIOM U (PaKTOpaMu Cpeibl
oOuTaHus;
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6) yMeHHE BBISBIATH OTJIIMYUTEIbHbIE NPU3HAKKA JKUBBIX CHUCTEM, B TOM YHCJIE PACTECHUH,
KUBOTHBIX U YEJIOBEKA;

7) yMEHHE HCIOJIb30BaTh COOTBETCTBYIOLINE AapPTyMEHTHI, OHMOJIOTHYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JUISl TOKa3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYTIIT;

8) ymeHue pemiatb OMOJIOTMYECKHE 3a7aud; BBIABIATH MPUYMHHO-CICICTBEHHbBIE CBSA3H MEXIY
UCCIIEAYEMBbIMH  OMOJIOTHYECKUMH TPOIECCAMU U SIBJICHUSMH; JIelaTh BBIBOABI U IMPOTHO3BI
Ha OCHOBaHUH IOJIyYEHHBIX PE3YJIbTAaTOB;

9) yMeHue BBINOJIHATH JIA0OPAaTOPHBIE U MPAKTUYECKUE PadOThI, COOII0IATh MPaBUiIa MPH padboTe
¢ y4eOHBIM U 1a00paTOpHBIM 000pYI0OBAHUEM;

10) yMmeHue BBIIBUTATh THUIOTE3bl, MPOBEPATh MX OSKCIECPUMEHTAIBHBIMU CpPEICTBAMH,
bopMyaHpys 1IeNb UCCIEI0BaHMS, aHATTU3UPOBATH MOJyYCHHbIE Pe3YyJIbTAThl U I€7aTh BBIBOIBI;

11) ymenue ydwacTBOBaTh B yueOHO-HCCIIEOBATEIbCKON paboTe 1O OMOJIOTUH, 3SKOJIOTUU
Y MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOINECTB, M MyOJIMYHO IPEICTaBIIATH
MOJTyYCHHBIE Pe3YJIbTaThl HA YUYEHUYECKUX KOH(PEPEHIUIX;

12) ymeHue OLeHMBATh 3TUYECKHUE ACHEKThl COBPEMEHHBIX MCCIIEOBAHUI B 00JIaCTH OHOJIOTUN
Y MEIUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPABICHHOE U3MEHEHUE TeHOMa
U CO3[JaHHE TPAHCTEHHBIX OPTaHU3MOB);

13) ymMeHHe oCyUIecTBIATh OCO3HAHHBIA BHIOOp OynyIiei npodeccuoHanbHONU AesATeIbHOCTH
B oOslacT OWOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHUH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA,
NUIIEBOM MPOMBIIIJICHHOCTH; YIAyONsATh TO3HABaTEJIbHBIM HMHTEpeC, HalpaBlICHHbIH Ha
OCO3HAHHBIK BBHIOOP COOTBETCTBYIOIIEH mMpodeccun U MPOJOJDKEHHE OHOJIOrHYEeCKOro
00pa3oBaHUs B yUPEKICHUIX CPEIHETO MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.

11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHS yUeOHOTO MpeaMeTa «bHoIorus» TOMKHbBI OTPaXkKaTh:

1) chopMupOBaHHOCTH 3HAHHMH O MECTE U POJU OHMOJIOTHM B CUCTEME ECTECTBEHHBIX HAYK,
B (DOPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MHpa, B IIO3HAHHM 3aKOHOB
NPUPOJBI U PEIICHUH HKOJOTHMYECKUX MPOOJIEM YeIOBEYEeCTBA, a TAKXKE B PEUICHUU BOIPOCOB
PaIMOHATIBHOTO MPHPOIONIONB30BaHMS; U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIIEHHUS K MPUPOJE,
OOIIeCTBY, YEJIOBEKY; O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B Pa3BUTHE
OnoJIOruu;

2) yMeHue BIAZETh CHUCTEMOW OHOJOTMYEeCKMX 3HAHHMH, KOTOpas BKIIOYAET OIpeaeIICHUs
Y IOHUMAaHUE CYUIHOCTH OCHOBOINOJIAraloIUuX OHOJIOTMYECKUX TEPMHUHOB W MOHATHHA (BUJ,
sKOCUCTEMA, Oruochepa); Ononornyeckue Teopur (3BomonnonHas reopus Y. JlapBuHa, CHHTETHYECKast
Teopust sBomonun); yueHus (A. H. CesepuoBa — o0 myTsAX WU HampasieHUsX sBosonuu, B. .
Bepnaackoro — o 6uocepe); 3akoHsl (reHeTnueckoro pasHoBecus JIk. Xapnu u B. BaiinGepra;
3apoapieBoro cxonctsa K. M. bapa); npasuna (Muanmyma 0. JInOuxa, 5K0I0rudecKoi mupaMuisl
SHeprum); runotessl (runoresa «mupa PHK» V. 'nnbepra);

3) yMeHue BIAJE€Th OCHOBHBIMH METOJaMHM HAy4YHOTO IIO3HAHUS, MHCIOJIb3yEeMbIMH
B OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M DKOCHUCTEM (OMHMCaHUE, H3MEpeHHe,
HaOII0IeHNE, HKCIEPUMEHT); CII0COOAMU BBISBICHUS U OLCHKH AHTPOIOTEHHBIX HW3MEHEHUH
B IIPUPOJIE;

4) yMeHue BBIIENATh CYIIECTBEHHbBIC IPU3HAKHU: BUIOB, OMOT€OIIEHO30B, SKOCHCTEM U OHnochepsl;
CTaOMIIN3UPYIOUIETO, JIBHXKYIIETO M pa3phIBAIOIIET0 E€CTECTBEHHOTO OTOOpa; alIoNnaTpUYecKOro
Y CUMIIATPUYECKOTO BHUI000pa30BaHMs;, BIUSHHUS JBUXKYIIMX CHJ 53BOJNIONMHA Ha TeHO(OHI
MOMYJISIUH; TPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpese OOWTaHWs, YepelOBaHMs HaIpaBICHUN
9BOJIIOLIMK; KPYTOBOPOTA BELIECTB M IOTOKA SHEPTUU B IKOCUCTEMAX;

5) yMeHHEe YCTaHaBIUBATh B3aWMOCBS3M MEXIy IMPOLECCAMHU 3BOJIIOLNH; IBHKYIIMMU CHIAMH
aHTPOIIOreHe3a; KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U NMPHUCIIOCOOICHUSIMA K HUM OPraHU3MOB;

6) yMeHHE BBIABISATH OTIMYUTENIbHBIC NMPU3HAKU JKUBBIX CHUCTEM; HPUCIOCOOJIEHHOCTh BHJIOB
K cpee oOuTaHus; aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM; B3aUMOCBS3EH
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OpPTraHU3MOB B COOOIIECTBAX; AHTPONOTCHHBIX H3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

7) yMEHHE HCIOJIb30BaTh COOTBETCTBYIOLINE AapPTyMEHTHI, OHMOJIOTHYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIUKY JJIsl JIOKa3aTeNbCTBA POJCTBA OPTaHU3MOB pAa3HbIX CHCTEMAaTHYECKUX TPYIIIL;
B3aMMOCBSI3M OPTaHU3MOB U Cpellbl OOWTaHUs; €IMHCTBA YEJIOBEYECKHX pac; HEO0OXOAMMOCTH
COXpaHEHHs MHOrooOpa3usi BUAOB U DKOCHUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS IPUPOIbI
Y YeJI0OBEYECTBA;

8) ymeHue pemiatb OMOJIOTMYECKHE 3a7aud; BBIABIATH MPUYMHHO-CICICTBEHHbBIE CBSA3H MEXIY
UCCIIEAYEMBbIMH  OMOJIOTHYECKUMH TPOIIECCaMU U SIBJICHUSMH; JI€laTh BBIBOABI U IMPOTHO3BI
Ha OCHOBaHUHM IOJTyYEHHBIX PE3YJIbTaTOB;

9) yMeHue BBINOJIHATH JIA0OPAaTOPHBIE U MPAKTUYECKUE PadOThI, COOII0IATh MPaBUiIa MPH padboTe
¢ y4eOHBIM U 1a00paTOpHBIM 000pYI0OBaHUEM;

10) ymeHue BBIIBUTATh THUIOTE3bl, MPOBEPATh MX OSKCIECPUMEHTAIBHBIMU CpPEICTBAMHU,
bopMyaHpys 1IeNb UCCIEI0BaHMS, aHATTU3UPOBATH MOJTyYCHHbIE PE3yJIbTAThI U 1€7aTh BBIBOIbI;

11) ymeHue ydwacTBOBaTh B yueOHO-HCCIIEOBATEIBLCKON paboTe 1O OMOJIOTUH, 3SKOJIOTUU
Y MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOINECTB, M MyOJIMYHO IPEICTaBIISATH
MOJTyYCHHBIE Pe3YJIbTaThl HA YUYEHUYECKUX KOH(PEPEHIUIX;

12) ymeHue OLleHUBATh THIIOTE3bl M TEOPUH O MIPOUCXOKJICHUH KU3HH, YETIOBEKA U YETOBEYECKUX
pac; O MpUYMHAX, TMOCIEICTBUAX M Crocobax MpPeJOTBpAICHUS TJOO0AJBHBIX HW3MEHEHHH
B Omo-cdepe;

13) ymeHHME OCYIIECTBIISATH OCO3HAHHBIM BbIOOp Oyaymiel NpodeccHOoHaIbHON NesATeNTbHOCTH
B 001acTH OMOJIOTHH, 3KOJIOTHUH, IPHUPOJIOTIONIB30BAHMS, MEAUIUHBI, OMOTEXHOIOTHUH, TICUXOJIOTHH,
BETEPUHAPUH, CEIbCKOIO XO3SAHCTBA, MUILEBOW MPOMBIIUICHHOCTH; YTIyOJIITh MO3HAaBaTEIbHBIN
MHTEpEC, HANPABJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH MpodeccHH U MpOoI0JIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUS B YUPEXKIEHHUSIX CpPEeIHEro Npo(ecCHOHATBHOTO U BBICIIETO
oOpa3oBaHMUsI.
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TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHME KAKIOM TEMbI HA 2024-2026 YYEBHBINA I'OJ]

10 KJIACC
Ne | Tema ypoka Konnuectso
I1/n 4acoB
TEMA 1. BUOJIOI'S KAK HAVKA (1 )
1 | Bronorns Kak KOMILIEKCHas HAYKA M KaK 9acTh COBPEMEHHOro obmecrsa | |
TEMA 2. )KUBBIE CUCTEMbBI U UX U3YYEHUE (2 u)

2 JKuBbl€ CCTEMBI M UX CBOWCTBA 1

3 VYpoBHEBass OpraHu3anusi SKUBBIX cucTeM. [Ipakmuueckas paboma | 1
«HMcnonp30BaHKe pa3IMUHBIX METOJIOB IPH N3YYEHUH KUBBIX CUCTEM»

TEMA 3. BUOJIOI'UA KJIETKU (2 1)

4 HcTopust oTKpbITHSL U M3y4eHHUs KiIeTKH. KneTouHas Teopust 1

5 MeToabl MOJIEKYJIAPHON M KIETOYHOM Ouonoruu. [lpakmuueckas paboma | 1
«3yueHne  MeTolOB  KJIETOYHOW  Owonoruum  (Xpomatorpadus,
anekTpodopes, auddepenuuanpaoe neHTpudyruposanne, [TLP)»

TEMA 4. XUMNYECKAS OPITAHU3ALWSA KJIETKU (10 )

6 XUMHYECKUI COCTAB KIETKH 1

7 MuHepasibHbIE BEIIECTBA U UX OMOJIOTHYECKast POJIb 1

8 Opranunyeckne BelleCTBa KIETKH — Oenku. Jlabopamophas paboma | 1
«O0HapyxeHre OeKOB ¢ MMOMOIIBI0 KAYECTBEHHBIX PEaKIIU»

9 CoiicTBa. knaccudukays u GyHKIUU OSIKOB 1

10 | Oprannyeckue BelecTBa KJIETKH — YIJIEBOJIbI 1

11 | Oprannyeckue BeleCTBa KJIETKU — JIMIUIBI . 1

12 | HykneunoBeie kucnotel. JIHK wu PHK. Jlabopamopnas paboma | 1
«HccnenoBanue HYKJIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK Pa3IUnYHbIX
OpPTraHU3MOB) .

13 | Ctpoenue u pyukiuu ATD. Ipyrue nykneosunrpudocdarer (HTOD) . 1

14 | CexBenupoBanue JIHK. Meronsl TreHOMHKH, TPaHCKPUIITOMHKH, | 1
IIPOTEOMHUKH.

15 | MeToabl CTPYKTYPHOI OHOTI0THH 1

TEMA 5. CTPOEHUE U ®YHKIUWU KIIETKHU (8 u)

16 | Tuns! knetok. [IpokapuoTnueckas KieTka 1

17 | CtpoeHue 3yKapuoTHYeCKON KIeTKU. [Ipakmuueckas paboma «3ydenue | 1
CBOMCTB KJIETOUHON MEMOpPaHbI».

18 | IloBEpXHOCTHBI anmnapar KJIETKH 1

19 | OntHomMeMOpaHHbIE  OpraHOWAbl  KIeTKU. [Ipakmuueckas  paboma | 1

«I/I3yquHe ABWIKCHUS NUTOINIA3MbI B PACTUTCIILHBIX KJIICTKAX).
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20 | IloiyaBTOHOMHBIE  OpPraHOMWJABI  KJIETKWA: MUTOXOHAPHUM, IUIACTHABL. | |
Jlabopamopnas paboma. «VccnenoBanue miaa3Molin3a U JIEMIa3MOIIn3a B
PACTUTENBHBIX KIETKAX)»

21 | HemeMOpaHHbBIC OPraHOUIbI KJICTKH 1

22 | Ctpoenue u pyHKIMH gapa 1

23 | CpaBHUTeNIbHAS XapaKTEPUCTHKA KIETOK JYKapHoT. Jlabopamopmuas | 1
paboma «VI3yueHne CTPOCHUS KJIETOK pa3IMYHBIX OPTaHU3MOBY.

TEMA 6. OBMEH BEIIECTB U ITPEBPAIIIEHWE SHEPI'MM B KJIETKE (9 u)

24 | AcCUMWISIIMSL U JUCCUMIIISALUAS — JBE CTOPOHBI Merabonu3ma. Turmsl | 1
oOMeHa BemiecTB. Jlabopamoprnas paboma «V3ydeHne KaTaTUTUYECKOU
aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMUJIa3bl MJIH KaTalasbl)y.

25 | depMeHTAaTHBHBIM  XapakTep peakuuid  KJIETOYHOro Merabonusma. | |
Jlabopamopnas paboma. «W3yueHue (HEpMEHTATUBHOIO paCLICIUICHUS
NIEPOKCHJIA BOJIOPOJA B PACTUTEIbHBIX M JKUBOTHBIX KJIETKAX) .

26 | benku -akTHUBATOPHI U OCIKU -UHTUOUTOPHI .

27 | ABTOTpOdHBII TN OOMEHA BEILECTB

28 | ®orocuHTE3

[E [N U U

29 | Xemocunres. Jlabopamopuas paboma  «CpaBHEHHE IMPOIECCOB
(dhoTOCUHTE3a U XEMOCHH-TE3a

30 | Ana’poOnbie opraHu3mbl. Bunbl Opokenus. Jlabopamopuas padoma | 1
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U IBIXAHUSD)

31 | AspobHble opraHu3Mbl. DTanbl JHEPreTHUECKOro 0OMeHa. 1

32 | OHepruss mMemOpaHHOro rpaaueHta nporoHoB. Cunre3 AT®: pabora | 1
poToHHOM AT® -cuHTa3b! .

TEMA 7. HACJIEACTBEHHA S UHOOPMAILU A U PEATTU3ALIMS EE B KJIETKE (9 u)

33 | Peakuuu MaTpUYHOIO CHHTE3a 1
34 | Tpanckpunuus — marpuusbii cuare3 PHK 1
35 | TpaHcasums u €€ dTamnbl 1
36 | KognpoBanue aMmuHOKHCIOT. Posib prbocom B OnocuHTE3e Oenka 1
37 | Opranuzauus reHoMa y IpOKapuoT U 3YKapuoT . 1
38 | MonekyJsipHble MEXaHU3MbI SKCIIPECCUH I'€HOB Y 3YKapHOT 1
39 | Bupycsl — BHekseTOYHbIE ()OPMBI KU3HH M OOJUTaTHbIE MapasuThl. | 1
IIpakmuyeckas paboma «Co3laHIE MOJICIN BUPYCA .
40 | BupycHble 3a007eBaHHs YeJI0BEKa, )KUBOTHBIX, PACTCHUN 1
41 | HaHOoTexHOJOrMM B OMOJIOTUU U MEIULIMHE. 1
TEMA 8. )XM3HEHHBIN [TUKJI KJIETKU (6 1)
42 | JKu3HeHHBIH MUK KJIIETKH 1
43 | Marpuunslii cunte3 JIHK 1
44 | Xpomocomsl. JlabopamopHas paboma «V3ydeHrne XpoMOCOM Ha TOTOBBIX | 1
MHUKpoIpenaparax»
45 | JleneHue KJIETKH — MHTO3 1

46 | Tuner xinerok. KapuokwmHe3 W uuTokuHe3. Jlabopamopuas padoma | 1
«Habnronenne mMuTo3a B KIETKaX KOHYMKA KOpelIKa Nyka (Ha TOTOBBIX
MHUKpoIpenaparax)»

47 | Perynsiuust >KU3HEHHOTO ITMKJIA KJIETOK 1
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TEMA 9. CTPOEHUE U ®YHKIINN OPI"AHU3MOB (17 u)

48 | Opranusm Kak eIMHOE LIEJI0e 1

49 | Tkanu pactenuid. Jlabopamoprnas paboma «V3ydyenue Tkane pacteHuit» | |

50 | TkaHu KUBOTHBIX U YelloBeKa. Jlabopamopnas paboma «3yuenue tkanent | 1
KUBOTHBIX»

51 | Opransl. Cucremsl opranos. Jlabopamopnas paboma «V13yuenue opravos | 1
LIBETKOBOT'O PaCTEHUSI»

52 | Onopa Tesa OpraHu3MoB

53 | JIBW>KEeHUE OPraHU3MOB

54 | IluTanue opraHu3MoB

55 [IuTanue MO3BOHOYHBIX KUBOTHBIX. [IHIlIEBapUTEIbHASI CUCTEMA YEJIOBEKA

56 | JIpIxaHHE OpraHU3MOB

57 | JApIxaHue II03BOHOYHBIX KHUBOTHBIX U UEJIOBEKA

58 | TpaHcHOpT BELIECTB Y OPraHU3MOB

59 | KpoBeHocHas cucTemMa N03BOHOYHBIX JKUBOTHBIX M YEJIOBEKA

60 | BeieneHnue y opraHu3mMoB

61 | 3ammTa y OpraHu3mMoB

62 | MMMyHHasl cucTeMa 4eIoBeKa

63 | Pa3npas)kuMOCTb U PEryJisiliis y OpraHu3MOB

UG VNG [JUR U\, (U U U U U U U U —

64 | 'ymopanbHast peryssiiysi U S9HAOKPUHHAs CUCTEMA )KUBOTHBIX U YEJIOBEKA

TEMA 10. PASMHOXXEHUWE U PASBUTUE OPITAHU3MOB (8 u)

65 | @opMbl pa3MHOKEHUSI OPTraHU3MOB 1

66 | IlooBO€ pa3MHOKEHHE 1

67 | Meiio3 1

68 | 'amerorene3. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. Jlabopamophas | 1
paboma  «VI3yuyeHne CTpOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpoInpenaparax»

69 | MnauBuayanbHOE pa3BUTHE OPraHU3MOB - OHTOI'€HES 1

70 | 3aknajaka opraHoB M TKaHEN U3 3apOJIbIIIEBbIX JHCTKOB 1

71 | Poct m pa3BuTHE >XUBOTHBIX. Jlabopamopnaa paboma «BwisBiaenue | 1
IIPU3HAKOB CXOJCTBA 3apO/IbIIlIel NO3BOHOYHBIX JKUBOTHBIX)

72 | PasmHOXEHUE U pa3BUTUE pacTeHU. Jlabopamopuas paboma «Ctpoenue | 1
OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI»

TEMA 11. TEHETUKA — HAVKA O HACJIEACTBEHHOCTHU 1 USMEHYNBOCTU
OPI'"AHU13MOB (2 u)

73 | MUcTopusi CTAHOBJIEHMSI U Pa3BUTHUSI TEHETUKH KaK HAYKH 1

74 | OcHOBHbIE TOHSTHS M CHMBOJIBI TEHETHKH. JlabopamopHas paboma | 1
«/Ipo3zoduna kak 00BEKT TCHETUYECKUX UCCIICIOBAHUI

TEMA 12. 3AKOHOMEPHOCTHU HACJIEJJCTBEHHOCTH (10 u)

75 | 3aKOHOMEPHOCTH Hacen0BaHus IIPU3HAKOB. Mownorubpunnoe | 1
ckpemuBanue. [Ipakmuueckas  paboma  «V3ydyeHue  pe3ynbTaTOB
MOHOTHOPHUIHOTO CKPEIIMBAHUS Y IPO30(HIIBD).

76 | LluTonmornueckue OCHOBBI MOHOTHOPUIHOTO CKpPEIIMBAHUS 1
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77 | Ananusupytoniee ckpeniBanue. Hemosinoe toMuHMpoBaHUe 1

78 | durubpunHoe ckpemmBaHue. [Ipakmuueckas paboma «W3yuenue | 1
Pe3yJIbTATOB TUTUOPUIHOTO CKPEIIMBAHUS Y APO30(UIBD .

79 | lluTomornueckue OCHOBBI TUTHOPUAHOTO CKPEIIMBAHUS 1

80 | CuemnieHHOE HacJIe0BAHUE TPU3HAKOB. 1

81 | XpoMocoMHasl TEOPHsI HACJIEACTBEHHOCTH 1

82 | I'enetuka nosa 1

83 | I'eHOTHII KaK LIEJIOCTHAs CUCTEMA 1

84 | I'eHeTH4eCKHil KOHTPOJIb PAa3BUTHsI PACTEHM, )KUBOTHBIX U YEJIOBEKA 1

TEMA 13. 3AKOHOMEPHOCTHU U3MEHUYMBOCTHU (6 u)

85 | I3MeH4YMBOCTh IpU3HAKOB. Buapl N3MEHYMBOCTH 1

86 | MoudukaroHHasi U3MEHYMBOCTb 1

87 | BapmaunoHHBIH psii M BapHalMOHHAs KpuBas. Jlabopamophnas paboma | 1
«HccnenoBanue 3aKOHOMEpPHOCTEH MOAM(PUKALMOHHON HM3MEHYHBOCTH.
ITocTpoeHHe BapHallMOHHOI'O Psifia U BAPUALIMOHHOW KPUBOW»

88 | 'enoTunuueckas naMeHYnBOCcTh. KOMOMHATHBHAS M3MEHYMBOCTh 1

89 | MyranuoHHasi W3MEHYMBOCTb. [Ipaxmuueckas paboma «Mytamun y | 1
Apo30(usIpl Ha TOTOBBIX MHUKpOIpenapaTax)»

90 | 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. DNMUTCHETHKA U dIUTreHoMuKka | 1

TEMA 14. TEHETUKA YEJIOBEKA (3 )

91 | I'eneruka uenoBeka. [Ipaxmuuecxkasa padoma «CocTaBieHne W aHanus | 1
POAOCIOBHOMN

92 | MeToapl MEAUIIMHCKON T€HETUKH 1

93 | 3HaueHue MEIULIMHCKON T'€HETUKU B IPEJOTBPALLICHUH U JICUEHUHU 1
TCHETHYECKUX 3a00JIeBaHUN YeJIOBEKa

TEMA 15. CEJIEKII1A OPTAHU3MOB (4 u)

94 | OcHoBHBIE NOHATHS ceneKuun. Jlabopamoprnas paboma «3ydenue coptos | 1
KyJbTYPHBIX PACTEHHH U IOPOJ AOMAIITHUX )KMBOTHBIX»

95 | Metoasl ceneKnMOHHOW paboThl. Jlabopamopnas paboma «U3yuenue | 1
METOJIOB CEJIEKIIUY PACTEHUI»

96 | JocTmxeHusi CeNeKIMH PacTeHHH W JKUBOTHBIX. [Ipakmuueckas paboma | 1
«IIpuBUBKa pacTeHUID)

97 | CoxpaHeHue, U3y4eHHE U UCII0JIb30BaHNE T€HETUYECKUX 1
pecypcoB

TEMA 16. BMOTEXHOJIOI'MA U CUHTETUYECKAS BMOJIOI' A (4 1)

98 | buoTexHoyI0THs KaK HayKa U OTpaciib IPOU3BOJCTBA 1

99 | OcHoBHBIC HAaNIPaBJICHNUS CUHTETHYECKON OMOIOrUn 1

100 | XpoMOoCOMHasl U T€HHasl HHKEHEpUs 1

101 | MroroBast KOHTpoJIbHAs paboTa 1

102 | MenumuHackue OMOTEXHOJIOTHH. [ToBTOpeHwME, 000061menue, | 1
CUCTEMAaTU3aLMs 3HAHUU

NTOI'O 102

34




11 KJIACC

Ne
IT/n

Tema ypoxka

KonnuectBo
4acoB

TEMA 1. 3APOXJIEHUE U PA3BBUTHE SBOJIIOLIMOHHBIX ITPECTABJIEHUIA

B BMOJIOT'UU (4 u)

1 OomononHas Teopust Y. /lapsuna 1

2 JIBroKy1me cuiibl 3BoJironmy BuaoB 1o Y. JlapBuny 1

3 Bbopbba 3a cynecTtBoBaHNEe, €CTECTBEHHbIN U MCKYCCTBEHHBIH 0TOOD 1

4 DopMHUPOBAHUE CUHTETUYECKON TEOPUHU 3BOTIOIUHU 1

TEMA 2. MUKPODBOJIIOLIUSA U EE PE3YJIBTATEI (14 u)

5 Oransl SBOJIIOLIMOHHOTO MPOLIECCA: MUKPOIBOIIOLMS M MAKPO3BOJIIOLUS 1

6 [Tonynsiuus — sneMeHTapHasi €AMHHLA YBOJIIOLHHI 1

7 3akoH TreHernueckoro pasBHoBecus JDk. Xapau, B. Baiin6epra. | 1
Jlabopamopnas paboma «BbIsBIEHHE U3MEHUMBOCTU Yy 0OCOOEH OIHOTO
BUIA»

8 OneMeHTapHbIe (PaKTOPHI IBOTIOIHUU 1

9 D¢ ekt ocHoparenst. IhdekT OyTHIIOYHOTO rOPIIbIIIKA 1

10 | Murpanuu. M3onsmun nonynisuuii: reorpaduieckas, Ouosoruueckas 1

11 | EcrecTBeHHBIH 0TOOP — HaNpaBJIAIONNHI (HaKTOp BOIIOIHMHU 1

12 | IMosoBoii oTOop 1

13 | IIpucocoOIeHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPOAIBOIIONHH. | 1
Jlabopamopnasa paboma «W3ydenne apoMopdo30B M HIMOATANTALUN Y
pacTEHUN U KUBOTHBIX»

14 | Ilpumepsl  mpucmocoOieHH y  opraHusmoB:  Mopdomnorudeckue, | 1
¢dbusnonornueckue, OHOXMMHUYECKHE, TIOBeIeHYeckue. Jlabopamophas
paboma  «llpucniocoOiieHuss OpPraHU3MOB W HUX  OTHOCHUTENIbHAs
11e71€c000pa3HOCThY

15 | Bun, ero kputepuu u cTpykrypa. Jlabopamopnas paboma «CpaBHenue | 1
BUJIOB 10 MOP(OJIOTHYECKOMY KPUTEPHUIO»

16 | Crpykrypa Buja 1

17 | BunooOpazoBaHue Kak pe3yJabTaT MUKPOAIBOIIOIHHU 1

18 | CBsi3p MUKpPO3BOJIIOLMY U SNIUJIEMHOIOTUU 1

TEMA 3. MAKPODBOJIIOLIUA U EE PE3YJIBTATEI (6 1)

19 | Makposodtonusi. [lasieoHTONIOrMYECKHE METOIbl U3YUYEHUS HBOJIIOIUU 1

20 | buoreorpaduueckue METOIbl U3yUEHHsI SBOJIIOLUU 1

21 | OMOpHOIOrHYECKHE U CPABHUTEIHHO - MOP(HOIOTHIECKHUE METO/IBI 1
U3Y4EHHUsI SBOJIIOLIUU

22 | MonekymspHO -TeHeTHYeCKHUe, OMOXMMHUYECKAE U MAaTEeMAaTUIECKUE 1
METO/1bl U3YUYEHMSI IBOTIOLUU

23 | OGmme 3aKOHOMEPHOCTH IBOTIOIIUU 1

24 | ApnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMH 1

TEMA 4. ITIPOUCXOXIAEHUE U PA3SBUTUE X)XU3HU HA 3EMIJIE (15 u)
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25 | HayuHble runoressl IpOMCX0XKICHUS XKU3HU Ha 3emiie 1
26 | loHayuHble IPEACTABIEHUS O 3apOKICHUM KU3HU 1
27 | OCHOBHBIE 3Talbl HEOPTAHUYECKON IBOTIOIUU 1
28 | 'umoTesbl 3apoKIeHUs )KU3HU 1
29 | Ucropus 3emmu u MeTonasl e€ wusydeHws. Jlabopamopuas pabdboma | 1
«/3yueHune ¥ onMcaHue HCKONAEMBbIX OCTATKOB JIPEBHUX OPraHU3MOBY
30 | HavanpHble 3Tanbl OpraHUuYeCKON IBOJIIOIIUU 1
31 | OBodronus 3yKapuor 1
32 | OcHOBHBIE ATaNbI BOIIOIUH PACTUTENBHOTO MUpa. Ilpakmuyeckas paboma | 1
«M3yuenne 0coOEHHOCTEN CTPOEHUS pACTEHUM pa3HbIX OTIEIOB»
33 | OcHOBHBIE 3TaIlbl 3BOJOIMH JKUBOTHOIO MUpa 1
34 | DBomrorus )KUBOTHBIX. [Ipakmuyeckas paboma «VI3yuenue ocobeHHocten | 1
CTPOEHMSI I03BOHOYHBIX )KMBOTHBIX»
35 | Pa3BuTHe %uU3HU Ha 3eMJI€ 110 3paM M [epuojiaMm 1
36 | MaccoBble BBIMUpaHHUsI — 3KOJOTMYECKHE KPU3HUCHI IPOILIOTO 1
37 | CoBpeMeHHBIH HKOJIOTHUECKUI KPU3HC, €T0 0COOCHHOCTH 1
38 | CoBpemMeHHasl cucTeMa OPraHUYECKOro MpoLLIOro 1
39 | OcHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB 1
TEMA 5. TIPOUCXOXIEHUE YEJIOBEKA — AHTPOITIOI'EHE3 (10 u)
40 | AHTpOIOJIOTHSI — HAayKa O YEJIOBEKE 1
41 | Pa3BuTHe npeacTaBIeHU O IPOUCXOXKIECHUN YETI0BEKA 1
42 | MecTo 4enoBeKa B CHCTEME OPraHMIECKOTo Mupa. Jlabopamopras paboma | 1
«M3yyeHne ocoOEHHOCTEH CTpPOCHMS CKeJeTa YelOBEKa, CBA3aHHBIX C
IIPSIMOXOKICHUEM»
43 | JIBmKylIMe CUIIbl aHTPOIIOTEHE3a 1
44 | CooTHOmIeHHE OMOJIOTHUYECKUX U COIMATIBHBIX (DAaKTOPOB B aHTponorexnese | |
45 | OcHOBHBIE CTaIMM AHTPONIOTEHE3A 1
46 | IlaneoreHeTuka U MajeoreHOMHUKA 1
47 | DBomIOLMsI COBPEMEHHOIO YEJIOBEKa 1
48 | Yenoseueckue pacol. [Ipakmuueckas paboma «3yuenue s3xonoruueckux | 1
ajanTaluil 4eJIoBEKay
49 | MexaucuuIUIMHApHbIE METO bl aHTPOIIOJIOTUH 1
TEMA 6. OKOJIOI'A — HAYKA O BBAUMOOTHOIEHNAX OPTAHU3MOB
1 HAJOPTAHU3MEHHBIX CUCTEM C OKPVYXKAIOILLEN CPEJIOMN (3 u)
50 | 3apokaeHue U pa3BUTHE IKOJOTUU 1
51 | Metoast oskonoruu. Jlabopamopnas paboma «V3yuenue wmeTonoB | 1
9KOJIOTUYECKUX UCCIIEIOBAHUID)
52 | 3HaueHue PKOJOTMYECKUX 3HAaHUM AJIs 4EJI0BEKA 1
TEMA 7. OPTAHU3MBbI U CPEJIA OBUTAHUS (9 1)
53 | Okonoruueckue GakTopbl 1
54 | AGuornueckue  Qaxtopel. CBer Kak  3Kojorumueckuit - dakrop. | 1

Jlabopamopnas paboma «BbIABICHHE NPHUCIIOCOOICHUI OPraHU3MOB K
BIIUSTHUIO CBETa»
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55 | AGuornueckue ¢akropsl. Temmeparypa Kak 3Konorudeckuii Qakrop. | 1
Jlabopamopnasa paboma «BbIABICHHE NPHUCIIOCOOIICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhD»

56 | AGuotuueckue ¢akTopsl. BrnaxHOCTh Kak 3Kojormyeckuit Qaxrop. | 1
Jlabopamopnas paboma «AHaToMHuecKue OCOOEHHOCTH pAcCTCHUH U3
pa3HBIX MECT OOUTAHUSD»

57 | Cpenpl oOUTaHUs] OPraHU3MOB 1

58 | buonornuecknue puTMbI 1

59 | )KuzHenHble GOpPMBI OPraHU3MOB 1

60 | buornueckue GpakTopbl 1

61 | 3HaueHne OMOTHYECKUX B3aMMOACUCTBUI ISl CYIIECTBOBAHUS OPraHU3MOB | 1
B cpejie OOuTaHus

TEMA 8. SKOJIOT' s BUJOB U HOITYJIALIUIA (9 u)

62 | DKOJIOrM4eCcKUe XapaKTEPUCTUKU NOMYJISILIUU 1

63 | OcHOBHBIE IOKA3aTENN MOMYJISILIUK: YUCIEHHOCTb, IJIOTHOCTh, BO3pacTHast | 1
U T0JIOBAs CTPYKTypa

64 | OcHOBHBIE NOKA3aTENN MOMYJISALUU: POKAAEMOCTb, IPUPOCT, TEMIT pOcTa, | 1
CMEpPTHOCTb, MUTPALIUU

65 | Oxonoruyeckas CTpyKTypa NonyJisiuu 1

66 | JluHaMMKa ONYJISILUU U €€ peryJisauus 1

67 | KpuBble pocTa unciaeHHOCTH nonyssinii. Kpuble BBDKMBaHUS 1

68 | Oxonoruueckas HuIa Buaa. Jlabopamopnas paboma «llpucnocobnenus | 1
CeMsIH PACTCHHUH K PACCEIICHUION

69 | Buna kak cuctema nomyJssiui 1

70 | 3aKOHOMEPHOCTH MOBEJECHMSI U MUTPALUi )KMBOTHBIX 1

TEMA 9. 9KOJIOI'MS COOBILECTB. SKOJIOTUYECKUE CUCTEMBI (12 u)

71 | Coo011ecTBO OpraHu3MOB — OHOIICHO3 1

72 | OxkocucTeMa Kak OTKpbITasi CUCTEMA 1

73 | KpyroBopoT BeLIECTB U MOTOK YHEPTUU B IKOCUCTEME 1

74 | OcHOBHBIE IOKA3aTEJIN IKOCUCTEMBI 1

75 | DKOJIOTrHYECKHEe MUPAMHU/IbI 1

76 | 3mMeHeHus coo0IIeCcTB — CYKIIECCHH 1

77 | IlpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOpelt u | 1
OKEaHOB

78 | IlpuponHble 3KOCUCTEMBI. DKOCUCTEMBI TYHJP, JIECOB, CTENEH, IyCThIHb 1

79 | AHTpOnOreHHbIE IKOCUCTEMBbI 1

80 | Ypboskocucremsl. [lpaxmuueckas paboma «W3yuenue u onucanue | 1
ypOOIKOCUCTEMBD»

81 | 3axoHOMepHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aMMOJICHCTBHI OPraHu3MoB | 1
B DKOCHUCTEMAaX

82 | MexaHu3Mbl  BO3JEHCTBUS  3arpsi3HEHUH  pa3HbIX  TUNOB  Ha | 1
CyOOpraHM3MEHHOM, OPraHU3MEHHOM, MOMYJISIIMOHHOM U 3KOCHCTEMHOM
YPOBHSIX

TEMA 10. BUOC®EPA — I'JTOBAJIBHASI SKOCUCTEMA (6 u)

83 | Brocdepa — oGuieranerapHas 060109Ka 3eMIH |1
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84 | Yuenue B. 1. Bepnaackoro o 6uocdepe 1
85 | 3aKOHOMEpPHOCTH CyIIEeCTBOBaHUs OHochepbl 1
86 | KpyroBopoTsl BEIECTB U OMOT€OXUMHUYECKUE ITUKIIBI 1
87 | 3onanbHoCTh 6uOChepsl. OCHOBHBIE OMOMBI CYIIN 1
88 | YcroituuBocTh 6HOChepsI 1
TEMA 11. YEJIOBEK 1 OKPYXXAIOIIIAS CPEJIA (6 u)
89 | DKonoruueckre Kpu3Kuchl U UX NPUYHHBI 1
90 | BozneiicTBue uyenoBeka Ha Ouochepy 1
91 | AHTponoreHHoe BO3€HCTBUE HA PACTUTEIbHBIN U )KUBOTHBIA MUD 1
92 | OxpaHa npupojisl 1
93 | OcHOBHBIE IPUHLIUIIBI YCTOWYMBOI'O Pa3BUTHs YEJIOBEUECTBA U IPUPOIbI 1
94 | PaunoHanbHOE MPHUPOJOIONB30BAaHHE U COXpaHeHHe Ouonoruyeckoro | 1
pa3zHooOpas3us 3eMiaun
95 | O606mmenue no reme «MHUKPOIBOIIONHUS U €€ PE3yIbTAThD» 1
96 | O6006mmenue no reMe «Maxkpod3BOIIOIUA U €€ PEe3yIbTATHD» 1
97 | O606mmenue no reme «IIporcxoxaeHue U pa3BUTHE )KU3HU Ha 3emiie» 1
98 | O606mmenue no reme «IIporcxoxkaeHne yenoBeKa — aHTPOIIOTCHE3» 1
99 | O6o0menue mnmo Teme «DKOJOrMs — Hayka O B3aUMOOTHOIIEHMSX | 1
OpPTraHUu3MOB»
100 | O6o0menue mo Temam: «OpraHu3smbl U cpeaa obuTaHus» u «Ikosorus | 1
BHUJIOB ¥ IONYJISILIUI»
101 | MroroBast KOHTpoJIbHAs paboTa 1
102 | O6o0mmenue no reme «buocdepa — rinodagbHasE FIKOCUCTEMA 1
NTOTI'O 102
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