HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HoMy npeamerty "buonorusa" (nanee - Ouonorus) Ha YpoBHE CpeaHero oOiiero oopa3zoBanus paspadoraHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO,
Konnenmuu mnpenonaBanus y4deOHoro mnpeamera «bHOJOTHS» M OCHOBHBIX MOJOXKEHHH (eaepanbHO pabodyeil mporpamMmsl
BOCTIMTAHUS.

VYuebnsiii npeamer «buonorus» yriayonénHoro ypoBHs usyudeHus (10—11 kiaccel) siBisieTcs OJHUM M3 KOMIIOHEHTOB
npeaMmeTHon obsactu «EctecTBeHHO-HayuHbIe TpeaMeTh». CornacHo nojoxenusiMm @I'OC COO npodusbHbie yueOHbIE MPEAMETHI,
n3yyaeMble Ha yrIyOJIEHHOM YpPOBHE, SIBIAIOTCA criocoboM auddepeHimanun o0ydeHusi Ha YpoBHE CpeaHEro ol1ero oopa3zoBaHus
¥ MIPU3BaHbI 00ECIIEYNTh MPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOIIIMM, CPEIHUM OOIINUM, CPEAHUM TPO(ECCUOHATHFHBIM M BBICIIIUM
oOpazoBanneM. B To ke BpeMs Kaxablii U3 ATHX Y4eOHBIX MPEAMETOB JODKEH ObITh OPMEHTHPOBAH HA MPUOPUTETHOE PEIICHHE
00pa3oBaTeNbHbIX, BOCIIUTATEIBHBIX U PA3BUBAIONIUX 3aJa4, CBSI3aHHBIX C MPOQOpUEHTAlIMEH 00YYaIOMUXCs U CTUMYIUPOBAHUEM
MHTEepeca K KOHKPETHOM 00JIaCTH HAyYHOT'O 3HAHUS, CBSI3aHHOTO C OMOJIOrHel, MEAUIIMHOM, 3KOJIOTUEH, ICUXO0JIOTUEH, CIIOPTOM WU
BOCHHBIM JICTIOM.

[Iporpamma no yuyeOHOoMy mnpenmery "buonorua" naér mpencraBiieHHEe O LENM U 3ajJadax U3Y4YeHHUs Y4eOHOro mpeameTa
«buonorus» Ha yrayOn€HHOM ypOBHE, OMpenenseT o0s3areNbHOe (MHBApUAHTHOE) TMIPEIMETHOE COJIEp)KaHHE, €ro
CTPYKTYpUpOBaHUE N0 pa3zesiaM M TeMaM, paclpeleeHue Mo KiaccaM, peKOMEHIYET IMOCJIe0BaTeIbHOCTh U3YUYEHUS y4eOHOro
MaTepuaiga ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOro Ipoliecca, BO3PacCTHBIX OCOOEHHOCTEH
oOyuarouuxcs. B nporpamMmme no OMOJI0rMM peaan30BaH MPUHILIKI IPEEMCTBEHHOCTH C U3yYEeHUEM OHMOJIOTMU Ha YPOBHE OCHOBHOTO
oOmiero odpaszoBanus, Ojarofgapsi 4eMy MPOCMATPUBAETCS HANPABICHHOCTbh HA MOCIEAYIOIIEe pa3BUTUE OMOJIOTMYECKUX 3HAHUMU,
OpUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, HKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUN O
3I0pOBOM 00pa3e >KW3HM, HAa BOCIIMTAaHUE OEPEKHOr0 OTHOIICHUS K OKpY’Karolled mpupoaHoit cpene. B mporpamme mno Ouonoruu
TaK)K€ TOKa3aHbl BO3MOXKHOCTU yuyeOHoro mnpeamera «buonorus» B peanuzauuu tpedoBanuit ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METAllPEAMETHBIM M TPEAMETHBIM pe3ysibTaTaM OOy4YeHHS W B (OPMHPOBAHWM OCHOBHBIX BHJOB Y4COHO-
MO3HABATEJIbHON JIESITEIbHOCTH OOY4YaloIIMXCA MO OCBOEHHUIO COJAEpPXKaHUs OMOJOTHYECKOro oOpa3oBaHMs HA YPOBHE CPEIHEro
ob1rero oopa3oBaHus.

YueOnsiil npeamet «buonorus» Ha ypoBHE cpeAHEro o0uiero o0pa3oBaHus 3aBeplIaeT OMOIOrHUYecKoe 00pa30BaHuE B IIKOJIE
Y OpPUEHTUPOBAH HA PACHIMPEHUE U YIIIyOJICHHE 3HAaHUW OOYyYarolUXCs O KUBOM MPHUPOAE, OCHOBAX MOJIEKYJSPHON M KIETOUHON
OHOJ0rMU, SMOPUOJIOTUU U OUOJIOTUYU PAa3BUTHSA, TEHETUKH, CENEKIIUU, OMOTEXHOJIOTUH, YIBOIOIIMOHHOTO YUYEHUS U IKOJIOTHH.

Nzyuenune ydeOHoro mpenmera «buonorus» Ha yriayOJ€eHHOM YpOBHE OPHEHTHPOBAHO Ha MOATOTOBKY OOYYaromIMXCs K
MOCJICTYIOIIEMY TTOJIYYSHUIO0 OMOJIOTHYECKOTO 00pa30BaHUs B By3aX M OPTaHHU3ALHUAX CPEIHEro Mpo(ecCHOHaTFHOTO 00pa30BaHU.



OcHOBY ero cojaepXkaHUsi COCTaBISIET CHUCTEMa OHOJIOTMYECKHX 3HAHUM, IMOJYYEHHBIX TNPU M3YYCHUH OO0y4YaroIUMHUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX pa3/iesioB OMOJOTMM HAa YPOBHE OCHOBHOrO oOmiero obpaszoBanus, B 10—11 kmaccax stu
3HaHMS MOJYy4aroT pa3BuTHe. Tak, pacuIMpeHbl U yriayOaeHbl OMOJOTHYECKUE 3HAHUS O PACTEHUAX, )KUBOTHBIX, Tpudax, OaKkTepusx,
OpraHU3ME YeJIOBEKa, OOIMMX 3aKOHOMEPHOCTSX J>KH3HH, MOTOJHUTEIHLHO BKIIOYCHBI OMOJOTHYECKHE CBEICHUS MPHUKIATHOTO U
MTOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIIOIh30BaTh KAaK OPUEHTHUPHI JIJIS TTOCIIEIYIONIEro BhIOopa mpodeccun. Bo3mokHa Takxke
UHTErpalus OMOJOTUYECKUX 3HAHUN C COOTBETCTBYIOIIMMM 3HAHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMUCS MPU HU3y4YE€HUU (U3HKH,
XUMUH, reorpaduu U MaTeMaTUKH.

CrtpykTypa nporpaMmsl mo yueOHoMy npeamery "buosiorus" oTpaxaeTr CUCTEMHO-YPOBHEBBIM U 3BOJIFOIMOHHBIN MOAXObI K
nu3yueHuro Ouonoruu. CoriiacHO UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl AKUBBIX CUCTEM Pa3HOT0 YpOBHS
OpraHu3alMH, YBOJIIOLMU OPraHUYECKOro MUpa Ha 3emile, COXpaHEHUs1 OMOJOrHYecKoro pazHooOpasus miuaHeTsl. Tak, B 10 kinacce
U3YYalOTCS OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OMOJIOTMHM, 3MOpPUOJIOTMM W OWOJIOTMU Pa3BUTHS, TC€HETHUKU M CEJEKIIUH,
OMOTEXHOJIOTUM U CHUHTETUYECKONW OMOJIOTHM, aKTYaJU3UPYIOTCA 3HAHUS OOydarommxcsi mo OOTaHUKE, 300JI0THH, AHATOMHH,
(U3HOJOrUY YEIOBEKa.

VYueOubiit npenmet «buosiorus» npu3BaH 00eCNEUUTh OCBOCHHE OOYUYarOIIUMUCS OWOJOTUYECKUX TEOPUN U 3aKOHOB, WJIEH,
MPUHITUTIOB U TIPaBUJI, JIEXKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUA O CTPOCHUH, MHOTOOOpa3uu
U 0COOCHHOCTSIX KJIETKH, OpraHU3Ma, MOIMYJISIUU, OMOIIEHO3a, IKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX TOCTUKEHUSIX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OWOJOTHM, MPUKIAJHBIX acCleKTaX OWOJOTrWYecKuX 3HaHuh. [l pa3BUTUS W TOJJEpKaHMUS HHTEpeca
oOyyarommxcsi K OMOJIOTMM HApSy CO 3HAYUTEIBHBIM O0BEMOM TEOPETHUECKOTO Marepuaja B COJEPKAHUM MPOTPAMMBbI IO
OMOJIOTMM TPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEW CTAHOBJICHUSI W Pa3BUTUS TOW WJIM MHOM 00JacTh OHOJIOTHH, BKJIAJ0M
OTEUYECTBEHHBIX M 3aPYOCIKHBIX YUEHBIX B PEIICHUE BAKHEHIIINX OMOJIOTHYECKUX U IKOJIOTUIECKUX TIPOOIIEM.

[lenr u3yuenus yueOHOro mpeamera «buonorus» Ha yriayOa€HHOM ypOBHE — OBIAJieHHE OOYYAIOMUMHCS 3HAHUSMHU O
CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpPTaHU3aIMK KUBBIX CUCTEM Pa3HOTO paHTra M MPUOOpEeTeHHEe YMEHUH UCIIOIh30BaTh ATH 3HAHUS B
dbopMUpOBaHUM MHTEpeca K OnpeAciaEHHON o6nacTu npodeccuoHaabHON NESITENHbHOCTH, CBA3aHHON C OMOJIOTHEN, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS JJIs1 TPOIOHKEHUST OMOIOTHYECKOro 00pa3oBaHusl.

JlocTiokeHue 1enu wu3ydeHusl ydeOHoro mpeamera «buonorus» Ha yriyOn€HHOM ypOBHE 00€CTIEUMBACTCS PEIICHUEM
CJIEIYIOIIUX 3a]a4:

OCBOEHHE 00YUYaIOIIUMUCS CUCTEMbI OMOIOTHYECKUX 3HAaHUN: 00 OCHOBHBIX OMOJOTHYECKUX TEOPHUSX, KOHIETIUAX, TUIIOTE3aX,
3aKOHAaX, 3aKOHOMEPHOCTSX M MPaBHJIaX, COCTABIAIONIMX COBPEMEHHYIO E€CTECTBEHHO-HAYyUHYIO KapTHUHY MHUpa; O CTPOCHHH,
MHOTO00pa3n M OCOOEHHOCTSIX OWOJOTHYECKHUX CHUCTEM (KJIETKa, OpraHu3M, NOMyJSAIus, BHJI, OuoreoreHo3, Owocdepa); o
BBIJIAIONTUXCSI OTKPBITHSAX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTHH;



03HAKOMJICHHE 00YYaIOIIKUXCS C METOJIAMU MO3HAHUS KUBOM MPUPOJIbI: UCCIEAOBATENICKUMU METOAaMU OHMOJIOTMYECKUX HAYK
(MONEKYJISIpPHOW W KJIETOYHOM OHOJIOTMH, AMOPHUOJIOTHUM W OHOJIOTMH Pa3BUTHS, T€HETUKU W CEJICKIUH, OWOTEXHOJOTHUU H
CUHTETUYECKON OMOJIOTHH, TAJIEOHTOJIOTMH, SKOJIOTHUH); METOJIAMH CAMOCTOSITEILHOTO MPOBEICHUS OMOJIOTMUECKUX UCCIIEOBaHUN B
nabopaTopuu U B Ipupoe (HaOI0eHre, N3MEepEHNE, YKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIAJICHUE OOYYAIOIIMMHUCS YMEHUSMH: CaMOCTOSTEIIbHO HAaxXOIWTh, AHAIM3UPOBATH M HCIOJIH30BATh OHOJOTHYECKYIO
uH(OPMAIUIO; MOJIH30BATHCS OMOJOTUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM; YCTAHABIMBATH CBSI3b MEXK/Yy pa3BUTHEM OHOJIOTUU U
COIMAIbHO-PKOHOMUYECKUMHU U 3KOJIOTMUECKUMHU MpoOJIeMaMu YeJIOBEUECTBA; OLICHUBATh MOCIEJICTBUS CBOCH AESATEIBHOCTU IO
OTHOIIICHUIO K OKpY>Kalollle mpupogHON cpeae, COOCTBEHHOMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOLIUX JIIOJIeH; 0OOOCHOBBIBATH U
cobyrogaTh Mepbl NMPOUIAKTUKY MHQPEKIIMOHHBIX 3a00JIeBaHUN, MpaBuia MOBEJICHUS B MPUPOJE U oOecreueHus: 0e30MacHOCTH
COOCTBEHHOW KHU3HEACSATEIbHOCTH B YPE3BBIYAWHBIX CHUTyalMsIX MPUPOJAHOTO M TEXHOTCHHOTO XapakTepa; XapaKTepU30BaTh
COBPEMEHHbBIC Hay4YHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y OOYYAIOIIUXCS HHTEIUICKTYaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEW B MPOIECCE 3HAKOMCTBA C BBIJAIOIIUMUCSA
OTKPBITUSIMU W COBPEMEHHBIMU HCCIICIOBAHUSIMU B OHMOJIOTHH, pEIllaeMbIMH €I0 MpOoOJieMaMu, METOJO0JIOTHEH OMOJIOTHYECKOTro
UCCIIEIOBAHUSI, TPOBEACHUS IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUM, PEIICHU OMOJOTUUECKUX 3a/1a4, MOJICTUPOBAHUS OMOJIOTMYECKUX
00BEKTOB U MPOIIECCOB;

BOCITUTAHUE Y 00YYAIOIIMXCSl [IEHHOCTHOTO OTHOIIICHUS K >KMUBOW MPUPOJIE B 1IETIOM U K OT/ACIIbHBIM €€ 0O0OBEKTaM U SBIICHUSM;
dbopMHpOBaHUE IKOJOTUUECKOM, TeHETUYECKON TPaMOTHOCTH, OOIIeH KyJIbTyphl TIOBEJAEHUS B MPUPO/IE; WHTETPALIUU €CTECTBEHHO-
Hay4YHBIX 3HAHUU;

npuoOpeTeHne o0yJaroUMUCS KOMIIETEHTHOCTH B PallMOHAILHOM IIPUPOJIONOIH30BAHUH (COOIOICHUE MPABUI MOBEACHUS B
IpUpOJE, OXpaHbl BHUIOB, IKOCUCTEM, OMOCHEpPHI), COXpPAaHEHUU COOCTBEHHOTO 3JI0POBBS U 370POBBS OKPYKAIOIIMX JIFOJICH
(cobmronenust Mmep mpoduIaKTUKN 3a00eBaHUM, oOecreueHne O€30MacHOCTU JKU3HEACATEIHPHOCTA B UPE3BBIYANHBIX CHUTYAITUSX
MPUPOJIHOTO M TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE UCMOJIb30BaHUS OMOJIOTUUECKUX 3HAHUN U YMEHU B MOBCEIHEBHON KU3HU;

CO3JIaHME YCJIOBUM JIJI1 OCO3HAHHOTO BbIOOpa OOYYAIOIMIMMUCA WHIUBUAYAIBHOM 00pa30BaTEIbHOM TPaeKTOPUH,
CIIOCOOCTBYIOIIEH MOceaytomeMy MpodhecCHOHAIBHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUM C UHAMBUIYaIbHBIMUA HUHTEpECAMHU U
NOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO YacOB, OTBEICHHBIX HAa HM3y4YCHHE OWOJOTMM Ha YriayOJEHHOM YpPOBHE CpeaHero oOmiero ooOpa3oBaHwMS,
coctaBinsgeT 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B Heienio).

OT60p OpraHu3alMOHHBIX (QOpPM, METOJOB M CPEACTB OO0y4YeHHUs OHOJOTMU OCYUIECTBISETCS C Y4ETOM CHElU(pUKUA €ro
coziepKaHuUsl U HAIIPABJIICHHOCTH HA TIPOJOJKEHUE OMOJIOTHYEeCKOTr0 00pa30BaHMs B OPraHU3alUIX CPEIHETO MPOGEeCCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



OO0s13aTeNbHBIM  YCIIOBUEM TpU OOy4YEeHMHM OWOJIOTMM Ha YIIyOJIEHHOM YPOBHE SBJISIETCS MPOBEACHHE JA0OPATOPHBIX H
npakTuyeckux padot. Taxke ydacthe oOydaromMXCs B BBIMOJHEHUHU MPOEKTHBIX M y4eOHO-UCCIEN0BATENBCKUX padOT, TEMaTUKA
KOTOPBIX OMPEAEAeTCS YUUTEIEM Ha OCHOBE MMEIOUIUXCSI MAaTEPUATIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBUH.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Copepkanue mporpaMMbl, BbIJICTIEHHOE KYPCUBOM, HE BXOJUT B MIPOBEPKY roCcy1apcTBEHHOM uToroBoi arrecraiuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHas Hayka. Kparkas wuctopusi pa3BuTus Ouojiorud. buonormyeckue Hayku U
n3ydaemMbie UMH poosieMbl. DyHaaMeHTanbHbIC, TPUKIAIHBIC U TTONCKOBBIC HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3HadyeHne OMOJOTHH B (POPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAy4yHOH KapTuHbl mupa. lIpodeccun, cBa3aHHbIE C
ouomnorueit. 3HaueHre OMOJIOTUU B MPAKTUYECKON JIEATELHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM X03SHUCTBE, MPOMBIIIJICHHOCTH,
OXpaHe MPUpPOBI.

JdemoHcTpanuu

[Toptpetsl: Apuctotens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. lapsun, Y. 'apseit, I'. Menaens, B. U. Bepuanckuii, 1.
[1. [TaBnoB, U. . Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuii, [x. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuibl 1 cxembl: «CBsI3b OMOJIOTUH C JPYTUMHU HayKaMuy, «Cructema OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak TpeaMeT uszydeHusi Ouojoruu. CBOWCTBA J>XUBBIX CHCTEM: E€IMHCTBO XHWMHYECKOTO COCTaBa,
JACKPETHOCTh M IIEJOCTHOCTh, CJIOXHOCTh UM  YNOPAJAOYEHHOCTh  CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3anyy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIIETOUHbIN, TKAHEBbIMA, OPTraHU3MEHHBIN, MTOMYJISALUOHHO-BUI0BON,
IKOCUCTEMHBIN (OuoreoneHoTHYeckuii), Ouochepusiid. Ilporeccsl, mpoucxonsimuye B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
»uBoro. JKu3Hb kak hopma cymiecTBoBaHusl Matepuu. Hayku, nzydaroiine >KMBble CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aIuu.

N3yuenne XKuUBBIX cucTeM. Meroasl Ouosiorndeckoil Hayku. HaOmromenue, uaMepeHue, SKCIEPUMEHT, CUCTEMaTHh3allus,
MetaaHain3. [loHdaTHE O 3aBUCHMMOM M HE3aBUCMMOW mnepeMeHHOM. llnanmpoBanHue skcnepumenTta. [loctaHoBka u mpoBepka
runore3. HyneBas runore3a. Ilonsartue BbIOOpKM U €€ HOCTOBEpPHOCTh. Pa3Opoc B Oumonormueckux maHHbIX. OleHka
JIOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTATOB. [[pUUMHBI UCKaKEHUS PE3YIbTATOB IKCIIEpUMEHTA. [IoOHATHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabnuiel U cxeMbl: « OCHOBHBIE TIPU3HAKU XKU3HWY», «buonorudeckue cucrembl», «CBOMCTBA JKUBOM MaTepumn», «YpPOBHU
OpraHu3aluy >KUBOU HPUPOIb», «CTpoeHHE >KMUBOTHOU KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI OPraHOB YEIOBEYECKOTO
opranusmay, «buoreonenos», «buocdepa», «MeToapl U3YUEHUS KUBOM PUPOABD.



O6opynoBanue: mabopaTopHOE 00OPYAOBAHUE IS TPOBEACHMS HAOIIOICHUN, U3MEPEHUI, YKCTIEPUMEHTOB.

IIpakTuyeckas padora «/icnosb30BaHUE pa3IMUYHBIX METOAOB MPU U3YUYEHUU KUBBIX CUCTEM).

Tema 3. buoJiorusi KieTku

Krnerka — cTpykTypHO-(GyHKIHOHAIBHAS €IMHUIIA KUBOTO. VcTopusi oTkpbiTusi KieTku. Paboter P. ['yka, A. JleBenryxka.
Knerounas teopus (T. [IBann, M. lllnetinen, P. Bupxo). OcHOBHBIE MOJ0KEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTo1p1 MOJIEKYJISIPHOM U KJIETOUYHOM OMOJIOTHH: MUKPOCKOMHSI, XpoMatorpadus, 31eKTpodope3, METOJ MEUYEHBIX aTOMOB,
mudepeHnanbHoe EeHTpU(yrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHue QuUKCUPOBAHHBIX KIemoK. DIEKTPOHHAS
MUKpockonus. Kongoxanvruas muxpockonus. BumanvHoe (npusicusnennoe) uzydenue Kiemox.

JdemoHcTpanuu

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

Tabnuupl 1 cxeMbl: «CBETOBOM MUKPOCKOI», « DNEKTPOHHBIM MUKPOCKOIDY, «MICTOpHUsS pa3BUTHSI METOJOB MUKPOCKOIIUIY.

OOopyioBaHKE: CBETOBOM MUKPOCKOII, MUKPOIIPENAPAThl pACTUTENBHBIX, )KUBOTHBIX M OaKTEpUAIbHBIX KIIETOK.

IIpakTHueckasi padora «l3ydeHue MeTo0B KIETOYHOM Onosoruu (Xpomarorpadus, daekrpodopes, nuddepeHinanibHoe
nentpudyruponanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMUYECKUM COCTAaB KJIETKU. Makpo-, MUKpPO- U yJIBTPAMUKPOAJIEMEHTHI. Bona n €€ posib Kak pacTBOPUTENS, pEarcHra,
ydacTUE€ B CTPYKTYpUPOBAHUHU KIIETKH, TEIUIOPEryJsiuu. MuHeEpajabHbIe BeELeCTBa KJIETKH, UX Ouosoruyeckas poib. Poib
KaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonornueckue mnonumepsl. benku. AMHHOKHUCIOTHBIM coctaB OenkoB. CTpPYKTypbl
OenkoBoii MoJekynbl. IlepBuuHasi cTpykTrypa Oenka, MENTUAHAs CBS3b. BTopuuHas, TpeTW4Hasi, YETBEPTHUYHAS CTPYKTYPBHI.
Henatypanusd. CoiictBa 6enkoB. Kiiaccudukanus 6enkoB. buonorndyeckue Gpynkunu 0enkoB. [Ipuonsi.

VYrneBoasl. MoHocaxapuibl, IuUcaxapujbl, OJUTrOcaxapuabl W nojucaxapuabl. OOmMil TUaH CTpoeHuss U (U3HKO-
XUMHUYECKHUE CBOMCTBA yIiieBo0B. bruonornueckue GpyHKIUU YTII€BOJOB.

Jlumuasl. ['mapodunbHO-TUApOPOOHBIE cBoiicTBa. Knaccudukanusa nunupoB. Tpurmuuepunbl, (ochonunuabl, BOCKH,
crepousibl. buonorndeckue (yHkiuu aunuaoB. OOIME CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKydecThb, CIIOCOOHOCTh K
CaMO03aMbIKAHHIO, OTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JIHK n PHK. Ctpoenue HyknemHoBBIX KuCaOT. Hykneorunpl. [IpuHOMI KOMILJIEMEHTAPHOCTH.
[TpaBuno Yapradda. Ctpykrypa JJHK — nBoitHas cnupanb. Mectonaxoxaenne u ouonornueckue ¢pynkmnu JJHK. Bugsr PHK.
Oynkiuu PHK B knetke.



Crpoenune wMonekynsl AT®. Makpospruyeckue cBs3u B Mojekyine AT®. buonornueckue ¢ynkuuun ATO.
BoccranoBnennbie mepeHOCUHMKH, MX (DYHKIUU B KIeTke. /[pyeue wnykneoszuompupochamor (HT®). CexBenupoBanmne JHK.
Memoowl cenomMuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykTypHas Ouosorusi: OMoXuMHUeckue M OMO(pU3MUECKHE HUCCIEIOBAHUS COCTaBa U IMPOCTPAHCTBEHHOM CTPYKTYPHI
ouomonekyi. Mooenupoganue cmpykmypsl u QyHKYuil 6UOMONEKYN U UX Komniekcos. Komnviomepusiii Ouzatin u opeaHudecKuti
cunme3 OUOMONIEKYl U UX HENPUPOOHBIX AHATIO208.

JdemoHcTpanumn

[Toptperst: JI. Ilonunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C. [Ipy3unep.

Huarpammel: «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B HEXXUBOM MpUpoJe», «PacnpenesieHre XUMHUYECKUX AJIIEMEHTOB B
YKUBOU TIPUPOAE».

Tabmuubl u cxemsl: «llepuoanueckas TadaUIAa XUMUYECKHUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJbl BOAbD», «Bemecta B
cocTaBe OpraHu3MoB», «CTpoeHre MoJeKyybl Oenka», «CTpYKTyphl O€lIKOBOM MOJEKyNb», «CTpoeHHEe MOJEKYN YIIEBOIOBY,
«Ctpoenue MoneKyn TunuaoB», « HykinenHoBbie KUCIOTE, «CTpoeHne MoJieKyibl ATOy.

O0opynoBaHue: XUMHUYECKas IOCyJia 1 000pyJOBaHHUE.

JlabopaTopHnasi padora «O0HapykeHUE OCIKOB C MOMOIILI0 KAYECTBEHHBIX PEAKITUI».

JlaGoparopHasi padora «lVccienoBanne HyKJIEUHOBBIX KUCJIOT, BBIICIEHHBIX U3 KIIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKUNH KJIETKH

Tunsl KJIETOK: 3yKapuoTHYecKasi U mpokapuoTuieckas. CTpyKTypHO-(QyHKIIMOHATBHBIE 00pa30BaHuUs KJICTKH.

Crpoenne mpokapuoTudeckoi kietku. Kierounas crenka Oakrepuit u apxeil. OCOOEHHOCTU CTPOEHUsSI reTepoTpodHON U
aBTOTPO(HON MPOKAPUOTUUECKUX KIETOK. MeCTO U poJib MPOKApUOT B OMOEHO3aX.

Crpoenrie U (PyHKIIMOHMpPOBAHUE HYKapHOTHYECKOM KieTkd. Ilnazmarnueckass memOpana (tuiazmanemma). CTpykTypa
MIa3MaTUYecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4Yepe3 IUIa3MaTUYECKYyI0 MeMOpaHy: maccuBHBIN (muddys3us, obnery€éHHas
muddy3us), akTUBHBIN (TIEPBUYHBIA W BTOPUYHBIN aKTUBHBIA TpaHcmopT). [lomynmponuriaemocts MeMOpanbl. PaboTta HaTpwmii-
KaJIMEBOIO0 Hacoca. DHAOLMTO3: MUHOLMTO3, (arouuto3. Jk301uTo3. Kierounas crenka. CTpykTypa W (PYHKIIMU KIETOYHOU
CTEHKH pacTeHUM, rpuooB.

[Huromnasma. Iluto3ons. [utockener. [BwkeHue mnutToruiazMbl. OpraHounbl kieTkd. OgHOMEeMOpaHHbBIE OpPraHOUBI
KieTku: HHAomnasMmarndeckas cetb (OIIC), ammapatr [ombmku, JHM30COMBI, WX CTpoeHHe H (yHKIHH. B3anMocBs3b
0JIHOMEMOpaHHBIX OpraHoUJ0B KiIeTKH. CTpOeHue rpaHysIpHOTO peTukyinyma. Mexanusm nanpasnenus 6eaxog 6 IIIC. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUHBIX MeMOpaH. ['najakuii (arpanyssipHblii) SHI0TIa3MaTHYECKU peTukyiayM. CekpeTropHast



bynknus anmapara [ombmxu. Moougurkayus 6enxos 6 annapame [ onvooxcu. Copmuposka benxoe 6 annapame I 01v0dxcu.
TpancnopT BemeCTB B KeTKe. Bakyonu pacTuTenpHbIX KiIeTOK. Kiterounsiit cok. Typrop.

[loslyaBTOHOMHBIE OpPraHOMJBI KJIETKW: MUTOXOHAPUU, TUIACTUIBL. [Ipoucxoswcoenue MumoxoHOputi u NIACMUO.
Cumbuocenes (K.C. Mepeoickosckuu, JI. Mapeynuc). CtpoeHue u GyHKIIMA MUTOXOHIpUH U miiactull. [lepBuuHble, BTOpUYHbIE U
CJIOKHBIE TIACTUBI (POTOCUHTEZUPYIOMINX SYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIIACThI BHICIITMX PACTEHUH.

HememOpannbsie opranHougsl kietku Crpoenne u  (QyHKUMHM HeMeMOpaHHBIX OpPraHOMJOB KJIETKH. PHOOCOMBI.
Ipomesicymounvie guramenmor. MuKkpopuIaMeHThl. Akmunogvie Muxpoguiamenmol. MpIlIeUHbIe KIETKUA. AKmMuHogvle
KOMNOHeHmbl HeMbluleyHvlx Kiemok. MukporpyOouku. Knerounsrii nieHtp. CTpoeHuE U JIBUJKEHHUE >KTYTUKOB M PECHHYEK.
MukpoTpy6ouku mutomia3msl. Llentpuons. berku, accoyuuposantvie ¢ Mukpoguramenmamu u Mukpompyoouxkamu. Momopuvie
oenxu.

Anpo. OOonouka sapa, XpOMaTUH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOCHHE W (YyHKUHUU. SepHBIA OENKOBBIM MaTpHUKC.
[IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEpP(PazHOM sipe. Jyxpomamun u 2emepoxpomamur. benku XxpomMaTuHa —
TUCTOHBI. J[uHamuxa sa0epHotl 060104KU 8 Mumo3se. S0epublii mpancnopm.

Knertounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (pacTUTENbHOM, d)KUBOTHOM, TPUOHON ).

JdemoHcTpanumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpOCHUE IYKAPUOTHUECKOW KIETKW», «CTPOCHHUE >KUBOTHOM KIIETKH», «CTpOEHHE PaCTHTEIbHOMN
KIIETKW», « CTpOCHHE MUTOXOHIAPUMNY, «SAnpo», «CTpoeHre NpOKapuOTHIECKON KIETKU.

OOopynoBaHHMEe: CBETOBOM MHUKPOCKOI, MHUKPONpENapaTrbl pPaCTUTENbHBIX, JKUBOTHBIX KJIETOK, MHUKpOIpEenaparbl
OaKTEepHAIbHBIX KIETOK.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydyeHne CBOMCTB KJIECTOUYHON MEMOpPAHBD.

JlabopaTtopHas paGora «lccienoBanue ma3Moan3a U JemasMoIIn3a B pACTUTEIbHBIX KIIETKaxX).

IIpakTuyeckas padora «/3ydyeHne IBIKEHHS LIUTOIIA3Mbl B PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalIeHNe JHEPTHHU B KJIeTKe

AccUMMIIALIMS ¥ TUCCUMMJISALIASL — JIBE CTOPOHBI MeTaboau3Ma. Turbl 0OMeHa BelecTB: aBTOTPO(GHBIN U TeTepOoTPOHBII.
VYyactue kuciopona B OOMEHHBIX Hpoleccax. JHeprerndyeckoe obOecrneueHue kieTku: mnpespaiieHne ATD B oOMeHHBIX
nporeccax. MepMEeHTATUBHBIN XapaKTep peakiuil KIETOYHOro Metadboiu3ma. DEepMEHTHI, UX CTPOCHHE, CBOWCTBA U MEXaHHU3M
nerctBus. Kobepmentel. OTinuus GepMeHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. belku-akTuBaTopbl U OENKU-MHTHOUTOPHI.
3aBUCUMOCTB CKOPOCTH (DEPMEHTATHUBHBIX PEAKINI OT Pa3IM4HbIX (PAKTOPOB.



[lepBUuHBIi CHHTE3 OpPraHMYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIN U OKCUSEHH®IU ¢homocunmes y
oaxmeputi. Ceemocobuparowue nuemenmsl U RUSMEeHMbl peaKyuoHHo2o yenumpa. Poib XJI0poIacToB B npoiecce (OTOCHHTE3A.
CsetoBas u temHoBas (a3pl. @omoovixanue, Cs., Cy. u CAM-munsr pomocurnmesa. IIpoagykTUBHOCTh (oTOCHMHTE3a. BrusHue
pa3nuyHbIX (PaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue  OpraHM3MOB-XEMOCHUHTETHKOB:  HUTpUGUUUpYIOIIME  OaKTepuu, Kelie300aKTepuu,
cepobakTepru, BOAOPOIHBIE OaKTepHH. 3HAUYCHUE XEeMOCHHTE3a.

Anaspobnbie opraHuzMbl. Bumel Oposkenus. IIpomykTel OpoKeHHS M WX HCIOJIB30BAHME YEIOBEKOM. AHa’poOHBIC
MHUKpPOOPraHU3Mbl Kak OOBEKThl OMOTEXHOJIOTUU U BO3OYAUTENN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl SHepreruyeckoro obmena. I[logroroButenbHbId dTam. [nukonu3 — OECKUCIOPOIHOE
paCUIETUIEHHUE TITFOKO3bI.

buonornyeckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Poib MHUTOXOHIpUH B Ipoleccax OMOJOTMYECKOrO0 OKHCIICHUA.
Huxnnyeckue peaknuu. OxucnurenbHoe dochopuaupoBanue. IHepaus memopannoz2o epaouenma npomornos. Cunmes ATD:
paboma npomonnoti AT®-cunmasel. lpeuMyiecTBa a3poOHOro MyTH OOMEHa BEHIECTB mepen aHadpoOHbIM. Dh(PEeKTUBHOCTH
HHEPreTUYECKOro OOMeHa.

JdemoHcTpanumn

[Hoptpersr: [Jx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «®DoTocuHTE3», «DHEpreTudeckud obOmen», «buocuHTe3 Oenka», «CtpoeHue QepMeHTay,
«XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000PYI0BAaHUE JJI TPUTOTOBJICHUS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabGopaTopHasi padora «/3yueHne KaTaTuTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMUIa3bl UM KaTalasbl)y.

JlabGopaTopHasi padora «/3yueHue GpepMeHTATUBHOTO PACIICTUICHUSI TIEPOKCUJIa BOJOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX
KJIETKaX».

JlaGopaTopHasi padoTa «CpaBHeHHE MPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakuun wmatpuyHoro cuHrte3a. [IpuHIMO KOMIUIEMEHTApHOCTH B pEaKIUsAX MATPUYHOIO CHUHTEe3a. Peanmuzarus
HaciencTBeHHoW uH(popManuu. ['eHeTmdeckuit Koj, ero cBoiicTBa. Tpanckpumius — matpuunbii cuaTe3 PHK. [Ipuniumns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIUIENIbHOCTh, ACUMMETPUYHOCTh. Co3peganue mampuunvlx PHK 6
aykapuomuueckotu kiemxe. Hexooupyrowue PHK.



Tpancasmus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6mocunTese Genka. YcmoBust 6uocuntesa 6enka. Konuposanue
aMHUHOKHCIOT. Posib prbocoM B GrocuHTE3e OenKa.

Cospemennvie npedcmasnenusi 0 cmpoeHuu 2enog. Opranusaiysi reHoMa y MPOKaproT U dYKapHoT. Perynsius akTHBHOCTH
reHoB y npokapuoT. ['unotesa onepona (®. XKako0, XK. Mano). MoaexynsapHvie mexanuzmvl sKcnpeccuu 2eHo8 y sykapuom. Pob
XpomamuHa 8 pe2yiayuu pabomol 2eHos. Peryinsins 0OMEHHBIX MTPOIIECCOB B KiieTke. KieTouHblil romeocTtas.

Bupycer — HekneTouHbIe (hOPMBI KU3HHU U 00JTUTaTHBIC Tapa3uThl. CTPOCHUE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB,
oaktepuodaros. JKusnenuwvii yuxn JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, daxmepuogacos. Obpamuas
MPAHCKPUNYus, pegepmasa, uHmezpasd.

Bupycusie 3a0osieBanus yenoBeka, x)xuBoTHbIX, pacTeHuit. CITNJ], COVID-19, conuanpHbie 1 MEAUITMHCKHE TTPOOJICMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatay) cmpykmypuvix 6uonocuueckux OaHHbIX.
Hanomexnonozuu 6 buonocuu u meouyune. Ilpocpammupyemoie pynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsl: H. K. Konbnos, /. Y. IBaHOBCKUIA.

Tabmuiel 1 cxembl: «buocunTes 6enkay, «I'eneTnueckuit koa», «Bupyce», «baktepuodarmy.

IpakTnueckas padora «Co3maHue MOJEIIA BUPYCA.

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Krnerounslii nuki, ero nepuosl u peryisius. Uarepdasza u Muto3. OcoOOEHHOCTH TIPOIIECCOB, MPOTEKAIOIUX B HHTEp(dase.
[ToarotoBka kieTku K jeneHuro. [lpecuHTeTHYecKUi (MOCTMUTOTHYECKHM), CHUHTETHMYECKHMH M TOCTCHHTETHUYECKHM
(MpeMUTOTUYECKUI) TIEPUOIBI UHTEP(DA3BI.

Martpuunbiii cunres JIHK — permmkanwmda. Ilpuanuner perumkannu JIHK: xoMrmeMeHTapHOCTb, MOJyKOHCEPBATUBHBIN
CHUHTE3, aHTunapamieabHocTh. Mexanusm permukannu JJHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepbl U TenoMmepasa.
XPpOMOCOMHBIN HAOOp KICTKH — KapHOTHUIl. JMIIOMAHBIA W TarIOWAHBIA HAOOPHI XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBBIE XPOMOCOMBI.

Henenue xinetkn — MuTo3. CTaguu MUTO3a U MPOUCXOJSIINE B HUX Mpolecchl. Turbl MuTo3a. KapuokuHe3 U IUTOKUHES.
buonornueckoe 3Ha4eHUE MUTO3A.

Perysiius MUTOTHYECKOTO UK KIIeTKU. [IporpamMmmupyemMast kjeTouHasi THOeNb — arnomnTo3.

Krnerounoe sipo, XpoMocoMbl, PyHKITMOHAIIbHASI TeHOMUKA. Mexanusmul nponughepayuu, ougphpepenyuposxu, cmapenus u
eubenu knemox. «l{ugposas kiemxay — buournpopmamuveckue mooenu GyHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanuu

Tabnuiel 1 cxembl: « KU3HEHHBIN LUK KIETKWY, «Muto3», «CtpoeHue xpomocom», «Pernmukarus JJHK.



OO0opynoBaHHE: CBETOBOM MUKPOCKOII, MUKpONIpenapaThl: « MUTO3 B KJIIETKaX KOPELIKa JTyKay.

JlabopaTtopHas paGora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpeNapaTaxy.

JlabopaTtopnasi pabora «HabmoneHre MuTo3a B KJI€TKaX KOHYMKA KOPEIlKa Jiyka (Ha TOTOBBIX MUKPOITpEnapaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonornyeckoe paznoodpazue opraHu3zMoB. OJHOKIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHHUS U KU3HEIEATEILHOCTH OJHOKJICTOYHBIX OpraHu3MoB. bakTepuu, apxeu, OJHOKIECTOYHBIE TPUOBI,
OJHOKJIETOYHBIE BOJOPOCIIN, APYTUe MPOTUCTHI. KONOHHAIbHBIE OPraHU3MBI.

B3anMoCBsI3p 4acTel MHOTOKIIETOYHOTIO OpraHu3Ma. TKaHu, OpraHbl U CHUCTEMBbI OpraHoB. OpraHu3M Kak €IMHOE LEJIOE.
I'omeocras.

Tkanu pacrenuil. TUmNbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, MOKPOBHAs, MPOBOJSAIIAS, OCHOBHAS, MEXaHUYECKas.
Oco0eHHOCTH CTpoeHUS, (GYHKIIUI U PACIIOIOKEHHS TKaHEH B OpraHax pacTEHUM.

TkaHu >KMBOTHBIX W 4YEJIOBEKA. [HWIBbI XMBOTHBIX TKAHEH: JINUTEIMAIIbHAS, COCIWHUTENbHAS, MBIIICYHAsA, HEPBHAs.
OcobeHHocTu cTpoeHUsI, PyHKUMN U pacloIOKEHUS TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIE 1 T€HEPATUBHBIE OpraHbl pacTeHUd. OpraHbl U CUCTEMbBI OPTAaHOB )KMBOTHBIX U 4elIoBeKa. DyHKIINU
OpPraHOB U CHCTEM OPTaHOB.

Onopa Ttena opranu3sMoB. Kapkac pacteHuii. CKeneTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX >KMBOTHBIX. HapyKHbI M
BHYTpEHHHU ckeneT. CTpOeHHEe U TUIIbI COETMHEHHS KOCTEM.

JIBukeHue opraHu3MoB. [IBMKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMAHOE, JKTYTUKOBOE, pPECHHYHOE. JIBrxkeHue
MHOI'OKJIETOYHBIX PACTEHUM: TPONM3MBI U HACTUU. J[BMKEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MBIIICYHAs CHUCTEMA.
Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opranu3mos. Ilornomenne BOAbI, YTIEKUCIOTO ra3a i MUHEPAJIBHBIX BEIIECTB pacTeHUAMU. [IuTanue )KMBOTHBIX.
BHyTpUIIOJIOCTHOE M BHYTPHUKJIETOUHOE NuieBapeHue. [Inranne no3BOHOUHBIX KUBOTHBIX. OTIENBI MUILEBAPUTEIBLHOTO TPAKTA.
[InmeBapurenbHble xenessl. [InmeBapuTenpHas cuCcTEMa YEI0BEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuil. Jprxanue xuBOTHbIX. Ju(dy3usa ra3os yepe3 NoBepXHOCTh KieTku. KoxHoe
npixanue. JlprxarenpHas mnoBepXHOCTh. JKaOepHoe M n€royHoe AbixaHue. [[pixaHWe MO3BOHOUYHBIX >KMBOTHBIX W YEJIOBEKA.
OBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHUS JETKUX I[MO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenpHas cUCTEMa dYeaoBeKa. MexaHusm
BEHTWISAIIUU JIETKUX Y ITUI] M MIIEKOTIUTarONuX. Perynsmus npixanus. J{prxarenbHbie O0BEMBI.

TpaHCcnopT BEWIECTB Y OPraHUu3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTEHUN. TpaHCIOPT BEMIECTB y KUBOTHBIX. KpoBeHOCHas
cucrema u €€ opranbl. KpoBeHOCHast cucTeMa MO3BOHOYHBIX XKMBOTHBIX M 4enoBeka. Ceplilie, KPOBEHOCHBIE COCYJbl U KPOBb.



Kpyru kpoBooOpaiiieHusl. DBOJIIOIMUOHHBIE YCIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX XKUBOTHBIX. PaboTa
cepana U €€ peryisaius.

Boeinenenune y opranu3moB. Beigenenue y pacteHuidl. Buinenenune y kUBOTHbBIX. CoOKpaTUTENbHbIE BakKyoiu. Oprassl
BbIesieHus. OunbTpanus, cekpennst 1 00paTHOE BCAChIBaHUE KaK MEXaHU3MbI pabOThl OPraHoB BbijeieHUs. CBS3b MOJOCTH Tella
C KPOBEHOCHON W BBIICIUTEIBHON CHUCTEMaMH. BbIeneHue y IMO3BOHOYHBIX JKUBOTHBIX M uesioBeka. [louku. CrpoeHue u
¢ynkimonrnpoBanue Hedpona. ObpazoBaHHE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allUTa Yy OJHOKIETOYHBIX OpraHu3MoB. Crnopel OakTepuid W LUCThl MNPOCTEHIIMX. 3alluTa y
MHOTOKJIETOUHBIX pacTeHnuid. Kytrukyna. CpeacTsa macCUBHOW U XUMHUYECKOM 3a1UThl. ODUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MpOW3BOJHBIEC. 3aluTa OpraHu3ma otr Ooje3Hed. MmMmyHHas
cucTteMa yenoBeka. KIeTouHbId M TyMOpallbHbIE UMMYHUTET. BpoXIE€HHBIA M MPUOOPETEHHBIN ceUpUUECKUd UMMYHHUTET.
Teopus kinoHanbHO-cenekTUBHOrO MMyHuteta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBEThl OPraHU3MOB.
Ponb BpoXAEHHOTO HIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxuMoCTh U perysisauus y OpraHu3MoB. Pa3npa)kuMocTb y OTHOKJIECTOYHBIX OPraHU3MOB. Takcucel. Pa3apaxxumocts u
peryianus y pacteHui. POCTOBEIE BelllecTBa U MX 3HAYCHHUE.

HepBHas cuctema u peduieKkTopHas peryysdnus y *KuBoTHbIX. HepBHas cuctema u €€ oTesnbl. DBOJIOLUOHHOE YCIOXKHEHUE
CTPOEHHUS HEPBHOU CUCTEMBI y )KMBOTHBIX. OTIENbI TOJIOBHOTO MO3Ta TO3BOHOUHBIX KMBOTHBIX. Peduiekc u peduekropHas nyra.
be3ycioBHbIE U YCIOBHBIE pe(IEKCHI.

['ymopanpHas peryiasauus U SQHIOKPUHHAS CUCTEMA KMBOTHBIX U 4YeloBeKa. JKee3bl JHAOKPUHHON CUCTEMBI U UX TOPMOHBI.
JlelicTBre TOpMOHOB. B3anMOCBsI3b HEPBHOM M HIOKPUHHOM cucTeM. [ unotanaMmo-runodu3apHasi CuCTeMa.

JdemoncTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OTHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIC Boaopociny», «bakrepum», «lIpocreiimumey,
«OpraHsl IBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB IMO3BOHOYHBIX KUBOTHBIX», « BHYTpEHHEE CTpOEHHE HACEKOMBIX», « TkaHu
pactenuit», «KopHeBbie cucrembl», «Ctpoenue credmns», «CTpoeHHe TUCTOBOM IMIACTUHKM», « TKaHW >KUBOTHBIX», «CKeneT
yenoBekay, «l[InmeBapurenpHas cucteMa», «KpoBeHocHas cucremay, «/pixarensHas cuctemay», «HepBHas cucreman, «Koxay,
«Mpblieynast cucrema», «BpiaenurtenbHas cuctema», «OHIOOKpUHHAs cucrtemay, «CrpoeHue wMplunby, «MMMyHUTETY,
«KumeunonosnoctHeie», «CxeMa nuTaHusl pacTeHuin», «KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX )KMBOTHBIX», «CTpOEHUE TUAPHI»,
«Ctpoenue mnaHapuny», «BHyTpeHHee crpoenue noxzaeBoro uepss», «HepsHast cucrema prid», «HepBHas cuctema JIArymkmy,
«HepBHas cuctema npecMbikaromuxcs», «HepBHas cuctema nruipy, «HepBHas cucrema muekonurarommx», «HepBHas cucrema
yesioBekay, «Peduekcy.



OO0opynoBaHUE: CBETOBOM MHUKPOCKON, MHUKpOMpenaparbl OJHOKJIETOYHBIX OpPraHu3MOB, MHUKpOIpenapaTbl TKaHEH,
PAKOBUHBI MOJIJTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHX, KUBBIC AK3EMIUISIPphl KOMHATHBIX PACTEHUM, repOdapuul pacTeHUI
Pa3HbIX OTJIEJIOB, BIAXKHBIC IMpENapaTbl KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIIUKA OECIO3BOHOYHBIX >KHMBOTHBIX, CKEJIET
yesioBeka, 000pyJ0BaHUE ISl IEMOHCTPAIIMKA TTIOYBEHHOTO M BO3JIYIIHOTO MUTAHUSI PACTEHUMN, paCUICIUICHHs KpaxMana U 0eJIKoB
noJ feicTBUeM (PepMEHTOB, 000PYI0BaHUE ISl IGMOHCTPAIIMU OTIBITOB 110 U3MEPEHHUIO JKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUI.

JlaGoparopHas padora «/3ydeHue TKaHE >KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe (BKJIIOUasi BEreTaTHMBHOE) W MOJIoBOE. Bujpl Oecrosioro pa3MHOMKEHHUS:
MOYKOBAHUE, CLIOPYJIALUS, PparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3mHoxkeHue. IlonoBwie kieTku, win ramerbl. Meito3. Craguu Mmeiio3za. [loBegeHue XpomMocom B MeHO3e.
Kpoccunrosep. brosorndeckuii cMbICII ME03a U TIOJIOBOTO mporecca. Meilo3 U ero MecTo B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponsieBoe pazputue. ['ameroreHes y kuBOTHBIX. [lonoBeie xkene3bl. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KIIETOK.
Cnepmarorenes3 u oorene3. CTpo€HUE MOJOBBIX KIIETOK.

OmiogoTBOpEeHHEe W HAMOPHUOHATIBLHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHMS: HAapyKHOE, BHYTpEHHEE.
[Taprenorenes.

NunuBrayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUU OpraHUu3MOB. Mopgozenes — oona
u3 2nasuvlx npooaem smopuonocuu. Konyenyus mopgpocenos u moodenu mopgoeenesa. Ctaguu >MOpUOTeHE3a KUBOTHBIX (Ha
npumepe Jarymkn). pobnenue. Tunbl apodnenus. /Jemepmunuposannoe u nedepmunupoganHoe opobnenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH NPOOJIECHUS MIICKOMUTAIONINX. 3apObIIIEBbIEe JIUCTKU (TacCTPYJAIus). 3aKiiagka OpraHOB M TKaHEH W3
3apOBIIIEBHIX JTUCTKOB. B3auMHOE BIIMSAHME YacTEH pa3BUBAIOIIETOCS 3apo/ibiiia (3IMOpHOHATbHAS HHAYKINS ). 3aKiIaiKa MiaHa
CTPOCHUS )KUBOTHOT'O KaK Pe3yJIbTaT HePAPXUUECKUX B3aUMOJICUCTBUI reHOB. BiusiHue Ha SMOpUOHAIEHOE PA3BUTHE PA3IMUHBIX
(haKTOPOB OKPYXkKAIOIICH Cpe/Ibl.

Poct u pazButne xxuBOTHBIX. [locTaMOpuoHanbHbIN niepuo. [Ipsmoe u HenpsiMmoe pa3BuTue. Passutue ¢ Mmeramopdo3om y
O€CIO3BOHOYHBIX M TTO3BOHOYHBIX KUBOTHBIX. brosornueckoe 3HaueHrEe MPSIMOTO M HETIPSMOTO Pa3BUTHS, UX PACIIPOCTPAHEHUE
B nipupojie. Tumsl pocta >KUBOTHBIX. DAKTOPHI PETYIISAIMN POCTA KUBOTHBIX U YesoBeka. CTaguu mocTIMOPHOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeka. [lepropl onTorenesa yenoneka. CrapeHue u cMepTh Kak OMOJIOTHYECKUE MTPOLIECCHI.



Pa3muoxenue u pazsurue pactenuid. ['amerodut u cnopodur. Meiio3 B :kuU3HEHHOM LIKKIIE pacTeHuid. OOpazoBaHue Criop B
nporecce wmeio3a. ['ametorene3 y pacteHuid. OIUIOJOTBOPEHUE U Pa3BUTHUE PACTUTEIBHBIX OpPraHu3MoB. J[BoitHOe
OIUIOAOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHUEe U pPa3BUTHE CEMEHH.

MexaHHU3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuibl 1 cxeMbl: «BereTaTuBHOE pa3MHOXKEHUEY, « THUITBI OECTIONIOTO Pa3MHOXKEHUD», «Pa3MHOXKEHNE XITaMUIOMOHABI,
«Pa3zMHOXeHuE HBrIIEHB», «Pa3MHOXKeHUE TUApPbD, «Meio3», «XpoMocoMbl», «l'ameroreHes», «CTpoeHUE SULEKIECTKH H
crepmaTto3onsia», « OCHOBHBIE CTaJMM OHTOreHe3a», «lIpsmoe n Henpsamoe pa3BuTue», «Pa3BUTHE MANCKOro Xyka», «Pa3Butue
capaHun», «Pa3Burne nArymkm», «/IBOMHOE OILUIOOOTBOPEHHE Yy LBETKOBBIX pacTeHUiD», «CTPOCHUE CEMSH OJHOIOJBHBIX U
JIBYIOJIBHBIX PaCTEHUN», «KU3HEHHBIN UK MOPCKOM KaIlyCThI», « KU3HEHHBIN HUKI MXa», « KM3HEHHBIN LUKJ TAITIOPOTHUKAY,
«Kn3HEHHBIN IIUKJI COCHBIY.

OOopynoBaHUE: CBETOBOM MHUKPOCKOI, MHUKpOIIpEnaparhl SIMIEKJIETOK M CIepMaTo30uJ0B, Mojaenb «Llukn pa3BuTus
JSATYILIKW.

JlaGoparopHasi pabora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPEIIAPATAX).

IIpakTuyeckas padora «BpIsBICHUE NPU3HAKOB CXOICTBA 3aPOABIIIEN TO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHasi padora «CTpoeHrEe OPTraHOB Pa3MHOXEHHUSI BBICIIINX PACTCHUIN.

Tema 11. I'eHeTnKa — HaAyKa 0 HACJEACTBEHHOCTH M HN3MEHYMBOCTH OPraHNU3MOB

Wcrtopusi cTaHOBIIGHUS W pa3BUTUSI TE€HETUKU Kak Hayku. Paboter I. Mennens, I'. ge ®puza, T. Moprana. Ponb
OTEYECTBEHHBIX YU€HbIX B pa3Butuu reHetuku. Paboter H. K. Kombrmoma, H. U. Basunora, A. H. bemosepckoro, I'. ]I.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE TIOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJUIEIbHBIE I'€HbI, AIbTEPHATUBHbBIE TPU3HAKH,
JOMUHAHTHBIA M PELIECCUBHBIN NMPU3HAK, TOMO3UTOTa, F€TEPO3UT0Ta, YUCTasl JIMHUA, THOPUIbI, TeHOTHUIl, (peHoTun. OCHOBHbBIE
METO/Ibl TEHETUKHU: THOPUI0IOTUYECKHM, IUTOTOTHYECKUI, MOJIEKYJISIPHO-TE€HETUYECKUM.

JdemoncTpanuu

[Toptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko,
1O. A. ®ununuenxo, H. B. TumodeeB-PecoBckuii.

Tabmuip! u cxembl: «MeTo bl TeHETUKIY, «CXEMbI CKPEIIUBAHUS.

JlabopaTtopHnas paGora «/{po3oduna Kak 00bEKT TeHETHUECKUX UCCIEAOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACIEACTBEHHOCTH



Mounorubpuanoe ckpenuBanue. [lepBorit 3akon MeHens — 3aKkoH eAMHO00pa3usi TMOPUIOB MEpBOro nokoienus. [lpaBumno
JOMUHUpPOBaHMs. BTopoli 3akoH MeHzaens — 3aKOH paclleryieHus Npu3HakoB. LluTojmormyeckne OCHOBBI MOHOTHOPUAHOIO
cKkpenuBaHus. [ unoresa 4ucTOTHI raMer.

AHanusupyroniee ckpemuBaHue. [IpoMexyTO4HBIM XapakTep HaclelOBaHMs. PaciieruieHHe NpHU3HAKOB IIPU HEMOJIHOM
JOMUHHUPOBAHHH.

JurubpuaHoe ckpemuBanue. TpeTuii 3akoH MeHenst — 3aKOH He3aBHCUMOT'O HaceI0BaHus MpU3HAKoB. LluTonornueckue
OCHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pab6otrel T. Moprana. CuersieHHOe Haciel0BaHUE T'€HOB, HApyIICHHUE CLEIUICHUS
MEXKy TeHaMU. XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH.

['eneTnka mosa. XpOMOCOMHBIM MEXAaHM3M OIPEACIECHHUS MOJIA. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI. [ OMOraMeTHbId U
reTeporaMeTHBIN NoJI. I eHeTnyeckas CTpyKTypa IMOJOBbIX XpoMocoM. HacnenoBanue npu3HakoB, CHETUIEHHBIX C ITOJIOM.

['eHoTnnn kak nenocTHas cucreMa. [lmeloTponuss — MHOXECTBEHHOE JCWCTBHE TeHAa. MHOXECTBEHHBIN aJlJICIu3M.
B3anmopeiicTBue HeamenbHbIX reHoB. KomruiemenTapHoCcTh. Onncras. [lonmumepust.

['eHeTHYeCKUil KOHTPOJIb PA3BUTHSI PACTEHUI, )KUBOTHBIX U YEJIOBEKA, a TakkKe (PU3HOIOTMUYECKHUX MPOLIECCOB, OBEICHUS U
KOTHUTUBHBIX (yHKIMI. ['eHeTHueckne MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJECUCTBHUS «XO3MMH — Mapazut» H
«XO034UH — MUKpOOMOM». ['eHeTHUeCKre aclieKThl KOHTPOJIS U U3BMEHEHUs HACJIeICTBEHHOW HH(OPMALIMU B MOKOJEHUSAX KIETOK U
OpPraHU3MOB.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabnuie u cxemsl: «IlepBbIit 1 BTOpoii 3akoHB MeHaens», « TpeTuit 3akon MeHemns», « AHaATU3UPYIOIIEe CKPEIIUBAHUEY,
«Henonnoe nomuHupoBaHue», «CIEMIEHHOE HAcleJOBaHUE NPHU3HAKOB Yy Jpo3oduibl», «l'eHeTuka mnonay, «Kapuotun
yenoBekay, «Kapuotun npo3oduisi», «Kapuotun ntuiisny, « MHOXKECTBEHHBIN ajienn3My, «B3anMoeiicTBrue TeHOBY.

O6opynoBaHue: MoJeib Uil JEMOHCTPAllMd 3aKOHOB €IUHO00pa3zus THOPHIOB MEpPBOTO IOKOJCHHUS M PACIIEIUICHUS
IIPU3HAKOB, MOJENb JJIsI JEMOHCTPAllMM 3aKOHA HE3aBUCUMOIO HACIEHOBAaHUS IPU3HAKOB, MOJENb ISl JEMOHCTpPALUH
CUEIJICHHOTO HACJIEJOBaHUs TPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapar: «Jpo3odumay.

IIpakTuyeckas padora «/3ydyenue pe3yabTaToB MOHOTHOPUIHOTO CKPEUIUBAHUSA Y IPO30(DUIIBIY.

IIpakTHyeckas padora «3yuenue pe3yabTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30PHIIBDY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu ¢GopMupoBaHun (eHotuna. M3MmeHuMBOCTh mpu3HaKkoB. KadecTBeHHbIE U
KOJIMYECTBEHHBIC TPU3HAKU. BH1bl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACIIEACTBEHHAS.



MonudukanronHas u3MeHYMBOCTb. Ponb cpenbl B (opMupoBaHUKd MoaU(UKAIIMOHHON n3MeHunBOCTH. Hopma peakuuu
npu3Haka. BapuanyoHHbli psin v BapuanmonHast kpusas (B. Moranncen). CBoiicTBa MOAH(PUKALIMOHHON U3MEHUYUBOCTH.

['eHoTHIIMYECKAasT W3MEHUYMBOCTh. (CBONCTBA TE€HOTUIIMYECKOW HW3MEHYMBOCTH. BHABI T€HOTHUNMYECKOM H3MEHUYMBOCTH:
KOMOWHATUBHASI, MyTallMOHHAsI.

KoMOuHaTuBHasT HM3MEHYMBOCTh. Mei03 U TMOJOBOM TMpolecc — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTU. Poiib
KOMOMHATHBHON M3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO Pa3HO00pa3us B Mpezesiax OAHOrO BUA.

MyTainmoHHasi U3MEHYMBOCTb. BuUAbl MyTaluii: I€HHbIE, XPOMOCOMHbIE, T'€HOMHbIE. CIIOHTaHHBIE W WHIYLIMPOBAHHBIE
MyTaluu. SaepHble U HUTOILIa3MaTHYecKue Mytauu. CoMaTu4ecKue U MOJIOBbIE MyTaluu. [ [puurMHbI BO3HUKHOBEHHUSI MyTallUN.
MyTtareHsl U WX BIUSHHAE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO IIpoliecca. 3aKOH TIOMOJIOTHUYECKHX PSIOB B
HacneacTBeHHou n3ameHunBocty (H.W. BaBunoB). BHesiepHas "3MEHYUMBOCTh U HACJIEICTBEHHOCTb.

Onucenemuxa U NUSEHOMUKA, POJb INUSEHEMUYEeCKUX (akmopos 6 HACAe008aHUU U UZMEHYUBOCMU QeHOMUNUYecKux
NPU3HAKOB Y OP2AHUBMOB.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmuubl 1 cxeMbl: «Buabsl u3aMeHUUBOCTH», «MOAM(PUKALMOHHAS U3MEHUYUBOCTBY, «KOMOMHATHUBHAS W3MEHUYHMBOCTDHY,
«Meio3y», «OmnonoTBOpeHuey, «l 'eHeTndeckue 3a00ieBaHus YeIoBeKay, « Buabl MyTaiuiiy.

O6opynoBaHue: >UBbIE M TepOapHbIE DK3EMIUIAPbl KOMHATHBIX pacTeHui, pUCyHKH ((ororpadun) KUBOTHBIX C
Pa3IMYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass pabora «lVcciemoBaHue 3aKOHOMEPHOCTEH  MOAM(PUKANMOHHOM  u3MeHuuBOocTU. [locTpoeHue
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

IIpakTnyeckas padora «Myrtauuu y 1po30¢puisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'enHeTnka Yesi0BeKa

Kapuotnn denoBeka. MexayHaponHas IIporpaMma HCCIEIOBAaHMS T€HOMa 4YesoBeKa. MeToabl M3y4YeHHs] TE€HETHUKH
YeJIOBEKa: T'eHeaJOrnYeCcKuid, OJIM3HEIOBbIN, [IMTOTEHETUYECKUH, MOMYJIAIIMOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-TEHETHUECKHH.
CoBpeMEHHOE ONpENETIEeHNE TEHOTHUIA: OJJHOTEHOMHOE CEKBEHUPOBAHWE, TEHOTUIIMPOBAHUE, B TOM 4ucie ¢ nmomonisro [11IP-
ananu3a. HacnenctBenHnble 3a00jieBaHMs yeloBeKa. |'eHHbIE M XPOMOCOMHBIE 00JIe3HH uesoBeka. bone3Hu ¢ HacieqCTBEHHON
IPEIPaCIONOKEHHOCThIO. 3HaUY€HHE MEIUIMHCKON TEeHEeTMKUW B MPEeNOTBPALECHUH M JIEYEHHH Te€HETHYECKUX 3a00JeBaHUit
yesnoBeka. MeauKOo-TeHETUYECKOe KOHCYJIbTHpoBaHHE. CTBONOBBIE KIETKU. [IOHATHE «IrEeHETHYECKOro TIpy3a». OTHUYECKHUE
aCIEKThI UCCIIEIOBAHUHN B 00JIACTH PEIAKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KIIETOK.



['enetnyeckue (HakTOpbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K (U3NYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO
OKpY’Karollen cpeapl. ['eHeTnueckas nmpeapaconoKeHHOCTh YEJIOBEKa K ITATOJIOTHSIM.

JdeMoHcTpanuu

Tabmuupsr u cxembl: «Kapuotun uenoBeka», «MeToAbl M3y4eHUs T€HETHKU 4YeJIOBEKa», «l eHeTuueckue 3abojeBaHUS
YEJIOBEKaY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHO».

Tema 15. Cenekuusi OpraHu3MoB

JlomecTUKanus U CeJIeKIUs. 3ap0oXKICHHUE CeJIeKIMU U AoMecTukanuu. Yuenue H. 1. BaBwiosa o LleHTpax npoucxoxacHus
U MHOrooOpasusi KyJbTypHBIX pacTeHuiM. PoJib celekiuu B CO3/1aHUU COPTOB pacTeHUMl M mopoj >kUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH TOMOJIOTHYECKUX PAOB B HACIEACTBEHHOW m3MeHunmBocTH H. M. BaBunoBa, ero 3HaueHue I CEIEKIMOHHOMN
paboThI.

Metonpl cenekunoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM W HMHIWBHAYaJbHBIA. OTambl KOMOMHALIMOHHOMN
cesiekuu. VcnbiTanue npou3BoauTenei no notoMctBy. OTO0Op MO reHOTUITYy C TOMOIIbIO OIIEHKH (PEHOTUIIa IOTOMCTBA U OTOOP
110 TEHOTHUITY ¢ nmomoibio ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEIeKIMOHHON paOoThl. PaguanuoHHbId U XMMUYECKUN MyTareHe3 KaKk MCTOYHUK
MyTalil y KyJbTypHBIX (OpM opraHu3MoB. Vcnosib30BaHME T€HOMHOTO PENaKTHPOBAaHUA U METOJ0B pekoMmOunHaHTHbIX JIHK
JUISL TIOJTYYEHHUSI UCXOHOTO MaTepHalia Jyisl CEJIEKIUH.

[Tomyuenune mnonumuionnoB. BHyTpuBuaoBas rubpuauzanus. bBIM3KOPOACTBEHHOE CKpEIMBAaHWE, WJIA WHOPUIMHT.
HeponcrtBenHoe ckpeuBanue, wid ayTtopuausr. ['ereposuc u ero npuumHbl. Vcronb3oBaHue rerepo3uca B CEIEKIHUH.
Otnanénnas rudbpunuzanus. [Ipeogosienre Oecrionust MEXBUIOBBIX THOPUIOB. JIOCTUIKEHHS CEIEKIIUU PACTEHUM U YKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHHE U N3yYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX TUKUX POAMYEH JUISl CO3/IaHMS HOBBIX COPTOB
U TUOPUIOB CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp. MH3yueHue, coxpaHenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX 6 YeAdX VAVUUEHUs CYWeCmBYIoWUX U CO30aHUs HO8bIX NOPOO, JUHUL U
KpoCco8, 8 Mmom yucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYUHBIX UCCIe008aHULl, NepedosblX udeu U NepcneKmueHbIX
MexHON02UU.

JdemoHcTpanuu

[Toptpetsi: H. 1. BaBunos, U. B. Muuypun, I'. [I. Kapneuenxko, II. I1. JIykssinenko, b. JI. Acraypos, H. bopnoyr, /. K.
benses.



Tabmunp! u cxembl: «LIeHTPBI TPOUCXOXKIEHUS U MHOTOOOpa3Hsl KyJIbTyPHBIX PACTCHUN», «3aKOH TOMOJIOTHYECKUX PSAOB B
HACJIEICTBEHHOW N3MEHYUBOCTHY, «MeTobl cenekunm», «OTnanénnas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHHUN U MOPOJ JTOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUI.

IKckypeuss «OCHOBHBIE METOJbl M JIOCTMIXKEHUS CEJIEKUMU PACTEHUA W JKUBOTHBIX (HA CEJIEKIMOHHYIO CTAHIIMIO,
IUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIN YUaCTOK, B TEIJIMYHOE XO3SIMCTBO, B TAOOPATOPHUIO arpOYHHUBEPCUTETA HIIM HAYUYHOTO
LIEHTpA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0MOJIOTHSA

OOBEKTHI, UCIIOJIB3yEMbIE B OMOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYpPbl, MUKPOOPTAaHU3MBbI, UX XapaKTEPUCTHKA.
TpanuuuoHHass OMOTEXHOJIOTHUS: XJIEOOINEeYeHUe, MOIyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAENHE. MHUKPOOMOIOTrHYECKUI
cuHTe3. O0BEKTHI MUKPOOHUOIOTHYECKUX TeXHONOTUM. [Ipon3BoacTBO Oelika, aMUHOKHCIIOT 1 BATAMUHOB.

Co3ztaHne TeXHOJIOTUH U HHCTPYMEHTOB LIEJICHAIIPABIEHHOTO U3MEHEHHSI 1 KOHCTPYUPOBAHHSI TEHOMOB C LIEJIBIO TIOJTyYEHHUS
OpPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAINX HE BCTPEYAIOIIUECS B IPUPOIE OMOCUHTETUUECKUE MTYTH.

Knerounass mHxeHepus. MeTOApl KyJIbTypbl KJIETOK M TKaHEeW pacTeHud U KUBOTHbIX. KpuoGanku. Comarnyeckas
rUOpUIM3alMs U COMAaTHYECKU AMOpHoreHes3. Mcnosib3oBaHue ramionioB B CENEKIUH pacTeHul. [lomyuenue MOHOKIOHATbHBIX
anmumen. Hcnonvzoeanue MOHOKIOHANbHLIX U NOJUKIOHAIbHBIX anmumen 6 meduyuHe. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PekoHcTpyKkLMs SIMIIEKIETOK W KJIOHMPOBAHHUE JKUBOTHBIX. METO/A TpaHCIUIAHTALMK siiep KIETOK. Texnonocuu 0300poénenus,
KYIbIMUBUPOBAHUS U MUKDOKIOHAILHO20 PAZMHONCEHUS CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocoMHas U TeHHasi MHxKeHepHsl. ICKyCCTBEHHBIN CUHTE3 TeHa U KoHcTpyupoBaHue pekoMOuHaHTHeIX JIHK. Cosdanue
MPAHC2EHHBIX Op2aHUu3MO8. JIOCTHKEHUSI U NEPCIEKTUBBI XPOMOCOMHOW M T€HHOM WHXEHEPUU. DKOJOTUYECKHE U DTHUYECKHE
po6JieMbl TeHHOW WHKEHEPHUH.

Menumuackue Ouotexnonoruu. IloctreHomuas tudpoBas wmemunuHa. [II[P-muarHoctuka. MeTaboIOMHBIN aHAMU3,
TEHOLIEHTPUYECKUI aHAIM3 NPOTEOMa YEJOBEKa I OLEHKH COCTOSHMS €ro 310pOBbsA. VM CIONb30BaHME CTBOJOBBIX KIETOK.
Tapretnas tepanus paka. 3D-OuounkeHnepus it pa3pabOTKU (PyHIaMEHTaIbHBIX OCHOB MEAUIIMHCKUX TE€XHOJOTUU, CO3aHus
KOMILJIEKCHBIX TKAHEM COYeTaHWeM TEXHOJOTUH TpEXMEpPHOro OWONpPUHTUMHTAa W ckaddonauHra mis pemeHus 3anad
NIEPCOHATN3UPOBAHHON MEAULIMHBI.

Co3naHne BEKTOPHBIX BAKIIMH C 1IeJIbI0 00ecredeHnss KOMOMHUPOBAaHHOW 3aiuThl OT Bo3Oyaurteneit OPBU, ycranosnenue
MOJIEKYJIIPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-conepskamimx BHUpPYCOB, BBI3BIBAIOIIMX OCOOO OMacHble 3a00J€BaHUS
YEJIOBEKA U JKUBOTHBIX.



JdemoHcTpanumn

Tabmumpl u cxemsl: «Vcrmonap30BaHNE MHUKPOOPTAaHU3MOB B MPOMBIIIJICHHOM MPOU3BOACTBEY, «KieTouHas HMHXKEHEpHs,
«['enHast unxKEHEPU».

JlaGopaTopHas padora «/3ydueHne 0ObEeKTOB OMOTEXHOIOTUIY.

IIpakTnyeckas padora «llomyueHne MOIOYHOKHUCIIBIX IPOAYKTOBY.

JOkckypeusi «buoTexHomorus — BaxHeHIIas NPOM3BOAMTEIbHAS CHJIAa COBPEMEHHOCTH (HA OHMOTEXHOJIOTHMYECKOE
IIPOU3BOJICTBO)».



11 KJIACC

Tema 1. 3ap0>1meHne H Pa3BUTHUC IBOJIOINHOHHBIX HpeIlCTaB.]'IeHI/Iﬁ B OMoOJIOrUH

OpomouronHasa Teopus Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHUS AapBUHM3MA. JKU3HbM Hay4yHas AestenbHocTh Y. JlapBruHa

JIBrokymue cuiibl 3BoiOIMM BUIOB 1o Y. JlapBuHy (BbICOKash MHTEHCHUBHOCTH Pa3MHOKEHHUS OpraHM3MOB, HAclIe/ICTBEHHAS
U3MEHYHUBOCTb, OOpH0Aa 3a CYIIECTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIM OTOOD).

Odopmanenue cunrernueckoi Teopuu 3soitonuu (CT3I). Helitpanbhas Teopus 3Bomtonuu. CoBpeMEHHas: 3BOJIIOIIMOHHAsS
Oouosnorus. 3Ha4eHHE SBOJTIOLUOHHOMN TeoprH B (HOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JemoHCcTpauun

[Toptpetsr: Apucrorens, K. JInanen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y. lapsun, C. C. YerBepukos, 1. 1.
[[Imaneraysen, dx. Xongenn, . K. benses.

Tabmuupr u cxembl: «Cucrema xuBod npupoasl (no K. Jlunnaero)», «JlectHuma xuBbIX cymecTB (o Jlamapky)y,
«Mexanu3m (popMupOBaHUS MIPUCTIOCOOJICHUN Y pPaCTeHUI 1 KUBOTHBIX (110 Jlamapky)», «Kapra-cxema Mapiipyra myTemecTBus
Y. apBuna», «Haxonku Y. [{apBunay,

«Dopmbl 60pBOBI 3a cymiecTBoBaHueY, «llopoabl romyGei», «MuHorooOpaszue KylabTYypHBIX (opMm KamycTsl», «lloposs
JIOMAIIIHUX JKUBOTHBIX», «Cxema oOpaszoBaHus HOBbIX BHAOB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS ABUKYIIUX CHII
ABONTIOLUNY», «OCHOBHBIE TIOJIO)KEHHSI CHHTETUYECKON TEOPHUH SBOJIOLIUN.

Tema 2. MukpodBoIIOLMS U €€ pe3yJIbTaThl

[Tonynsauust Kak sleMeHTapHas eauHuua 3BoJOIUU. COBpEeMEHHbIE METO/bl OLIEHKHM T€HETHMYECKOro pa3zHooOpasus u
CTPYKTYpHI nomnyssiiuii. 3meHeHne reHooH 1a MOMyJISINN KaK 3JIEMEHTAPHOE IBOJIOIMOHHOE SBJICHUE. 3aKOH TeHETUUECKOTO
paBHoBecus [x. Xapau, B. Baitn6epra.

DneMeHTapHbIe (aKTOPbI (IBUXKYIITUE CHIIBI) ABOJTIONMHU. MyTannoHHbIN nporecc. KomOMHaTuBHAs M13MEHUHUBOCTD. J[peiid
T'€HOB — CJIy4aliHbIe HEHAIIPABJICHHBIC U3MEHECHUS YacTOT aJuieNiel B monyssiiusax. Id@extT ocHoBaTes. Ighgexm 6ymwuiiounoeo
eopaviuuka. CHUdICeHUe 2eHemuyecKo2o pazHooopasus: npuyutvl u cieocmsus. llposenenue sghghexma opetigha eenos 6 6onbuLUX
u maneix nonyrayusx. Murpauun. W3omsuus nonynsuuid:  reorpaduyeckas  (IpOCTpaHCTBEHHas), OuoJIoruyeckas
(penponykTHBHAs).

EcrecTBeHHbIlt 0TOOp — HampaBisomuil @gakrtop sBomonud. DOpMbI  €CTECTBEHHOTO OTOOpa:  JABHMKYILIUMN,
CTaOMIIM3UPYIOLIUHI, pa3pblBatOIMi (AU3pynTUBHBIN). [1o10BOI 0TOOP. BO3HMKHOBEHME U 3BOJIIOLMS COLIMAIBHOTO MOBEACHUS



KUBOTHBIX.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yjibTaT MHUKPOIBOJIOLMHU. BO3HUKHOBEHHE MNPUCIIOCOOJICHUN Yy OpraHU3MOB.
Apomopdo3bl U upuoagantanuu. [Ilpumepsl mnpucnocobsieHni y OpraHu3MoB: MopdoJiorhuyeckue, (HU3NO0IOTHUECKHE,
OnoxuMuyeckue, nopeaeHyeckrue. OTHOCUTENBHOCTD MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBanue kak pe3yiabTaT MHUKpPO3BOJOUMU. M3omsauus — kiroueBoi ¢dakTop
BunmooOpazoBanus. Ilytm u  cmocoObl  BHUA000Opa3oBaHUWs: atonaTpuueckoe (reorpaduyueckoe), CHUMMIATPUIECKOE
(?KOJIOTHYECKOE), «KMTHOBEHHOE) (TTOJMILTIONAN3AIUS, THOpuAN3aiys). JJIMTeTsHOCTh BOIOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BONMIOIMOHHONM OHOJOrMK B pa3pabdOTKE HAYyYHBIX METOJOB COXpaHEHUs OnopazHooOpazusa. MHKpO3BOIIOLUS U
KOA3BOJIIOLMS [Tapa3UTOB U UX X03s51€B. MeXaHu3Mbl (pOPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CLIOCOOBI OOPHOBI C HEM.

JlemoHCcTpauumn

[Toptpetsi: C. C. YUerBepukos, 3. Malip.

Tabnuupl 1 cxeMbl: «MyTalMOHHAs U3MEHYUBOCTBY, «llomynsiuuoHHas CTpyKTypa Busa», «CxeMa mposBICHHS 3aKOHA

Xapau—BaitnOepray, «IBuxKyiue Cuiabl  IBOJIOIUNY,« IKOJIOTHUECKAsT U30JISIUS TOMYJISIIUNA CEBAHCKOM openny,
«I"eorpaduueckas U30IALMS JINCTBEHHUIBI CHOMPCKOM U TMCTBEHHUIIBI Aaypckoi», «[lomyasiioHHbIe BOJIHBI YUCICHHOCTH
XUIIHUKOB U KePTB», «Cxema AeNCTBUSL €CTECTBEHHOTO 0TOOpay, «DopMbl 60PHOBI 3a CYIIECTBOBAHUEY, «HpycTpranbHbIi
MEJIaHUu3M, «Kussbie uckornaeMbley, «I [okpoBUTENIbCTBEHHAs OKpacka >KHMBOTHBIX», «IIpenynpexaaromas okpacka
AKHUBOTHBIX», «Pu3nonornyeckue agantauumy», «I[IpucnocodbieHHOCTs OpraHU3MOB U €€ OTHOCUTEIbHOCThY, «KpuTtepuu Bugay,
«Bugsl-nBoitHukn», «CTpyKTypa Buaa B mpupoje», «Crnocodsl BugooOpazoBanus», «leorpaduueckoe BHUI000pa3oBaHUE
TpEX BHUIOB  JAHABILICI», « IKOJOTHYECKOE BUI000pa30BaHKe BUIOB CUHUL, «[lomumnnonasl pactenuit», «KamyctHo-
peaeUHbI THOPUT.

O6opynosanue: repOapuu pacTeHU, KOJJIEKIMM HACEKOMBIX, uydesla NTUI W 3Bepel ¢ NpuMepaMu pa3IMYHbIX
MPUCIIOCOOJICHUM, Yyydena NTUI U 3Bepell pa3HbIX BHUJIOB, TepOapuu pacTeHUN ONMM3KUX BUIOB, 0OPa30BaBIIMXCS PA3THMUYHBIMU

croco0amu.
JlaGopaTopHasi padora «BbIsBICHHUE U3BMEHYMBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopnas padora «[IpucnocoOneHust OpraHu3MOB U UX OTHOCUTENbHAS 11E€71€CO00pa3HOCTDY.
Jlaboparopnasi pab6ora «CpaBHeHHE BUJIOB IO MOP(HOIOTrMYECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJabTaThl
Mertoapl n3ydeHus: MaKpo3BOJIIOLMU. [1aneoHToNnoOrnyeckre MeToabl N3y4EHHs SBOJIIOLIAH.



[Tepexoanpie GOpMBI U PUITOTEHETUYCCKHUE PSIIbI OPTaHU3MOB.

buoreorpadmyeckue wmetonsl u3ydeHus odBomonun. CpaBHeHue ¢uopsl W QayHbl MAaTEpUKOB H  OCTPOBOB.
buoreorpaduyeckue obmactu 3emin. Buabl-sHAEMUKHA U PEITUKTHI.

OMOPHOIOTHYECKHE W CPAaBHUTEIBHO-MOP(HOIOTUYECKHE METOABl HM3yUeHHUsS OJBOJIONWHU. | eHETHYEeCKHEe MEXaHH3MBI
HBOJIIOIIMKA OHTOTCHE3a W TOSIBJICHUS SBOJIFOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIC W aHAJIOTMUYHBIC OpraHbl. PyauMeHTapHBIC
OpraHbl W aTaBU3MBl. MOJICKYJISIPHO- T€HETHYCCKHE, OMOXMMHYCCKHEe W MaTeMAaTHYSCKHUE METOJIbl W3YYCHHUS SBOJIIOIHH.

['omonoruunasie reHpl. COBpEMEHHBIE METO Bl TIOCTPOCHHS (PHIIOTEHETHIECKUX IEPEBHEB.
XPOMOCOMHBIE MyTaITU{ ¥ IBOJIIOIHS TEHOMOB.
O6mume 3akoHOMEpHOCTH (TpaBWia) dBBOJOUMH. [Ipunyun  cmeHvl  QyHKyuil.

HeoGpatumMocTs »BOMIONMH. ATanTUBHAS paauaiivs. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOIUH.

JdeMoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mroiep, J. ['ekkenb.

Tabmuubl 1 cxembl: «DUIOTEHETUYECKUN DS JIOMIAIN», «APXEONTEPUKC», «3Bepo3yoOnie siepb», «Creromedanb»,
«Punnopute»y, «CemMeHHBIE MaNMOPOTHUKNY, «buoreorpadguueckue 30HBI 3emin», «Jllpeiid KOHTHHEHTOB», «PeNMUKTHDY,
«HauvanpHple cTaguu SMOPHOHAIBLHOTO PA3BUTHUS TO3BOHOYHBIX JKUBOTHBIX», «['OMOJOTMYHBICE M aHAJOTUYHBIE OpPTraHbD»,
«PyauMeHTBI»,

«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl YelOBEeKa W IMMMIaH3e», «lJ1aBHbIE HampaBieHUs HBodouun», «Oomue
3aKOHOMEPHOCTH 3BOJIFOLIUI.

OGopynoBaHue: KOJUICKLIMM, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTATKOB OPraHU3MOB, MYJSDKA TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYIMIMEHTAPHBIX OPraHOB M aTABU3MOB, KOJUICKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxnaenne U pa3BuTHE KU3HU HA 3emie

Hayunple THIOTE3BI MPOMCXOXKICHUS >KU3HU Ha 3emiie. AOuworeHe3 W maHcriepmus. JloHay4HbIC TPEACTABICHUS O
3apOXKIECHUN KU3HU (KpeaunoHu3M). ['umores3a noCcTOSHHOTO caMO03apOKICHUS )KU3HH U €€ onpoBepkeHne onbitamu @. Penu,
JI. Cnannanuanu, JI. [1actepa. [IpoucxosxaeHue >kM3HU U aCTPOOUOJIOTHUSI.

OcHoBHBIE ATambl HeopraHudeckoil sBomonuu. [lnanerapnHas (reojoruyeckas) 3BOJIOLMS. XHUMUYECKAsT HBOJIOLUS.
AOWOTEeHHBIN CUHTE3 OpraHnvecKkux BemecTB u3 Heopranndecknx. Onweir C. Mumnepa u I'. FOpu. OGpa3zoBanne moJuMepoB U3
moHoMepoB. KoarnepBarnas runore3a A. . Onapuna, runoresa nepBu4Horo oymnpona Jx. XonneitHa, reHeTHUECKas THIIOTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rumore3a «vupa PHK» V. I'mnGepra. ®opmupoBaHue MemMOpaH W BO3HHMKHOBEHHUE
MPOTOKJIETKH.



HUcropust 3emin u Meroabl €€ wu3ydeHus. Vckomaemble OpraHM4yeckue OCTaTKH. ['€oXpoHOnoruss W €€ METOHbL.
OTtHocuTeNbHAs ¥ a0COIOTHASI TEOXPOHOIOTHS. ['e0XpoHOoIornuecKas mKaia: 30Hbl, 3pbl, IEPUObI, STTOXH.

HavanbHbie sTambl opranudeckoil sBomtouud. [losiBleHHMe W HBOMIONUS TMEPBBIX KIETOK. ODBOJIOLUS METaboIM3MA.
BosnukHoBeHre mepBbiX 3KkocucTeM. CoBpeMEHHbIE MHUKPOOHBIE OMOIUIEHKM KaK aHajor MEpBBIX Ha 3eMjie COOOIIECTB.
CrpomaTonuTtsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue  3ykapuoT  (CUMOHMOreHe3). ODBOJIOIMOHHOE  TMPOUMCXOXKJAeHHEe  BupycoB.  IIpomcxoxnenue
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX IPYNI MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE ATanbl 3BOJIIOLMU BBICHIMX pacTeHuid. OCHOBHBIE apoMOpdo3bl pacTeHHid. BbIxon pacTeHuil Ha cymry.
[losiBneHME CIOPOBBIX PACTEHN U 3aBOE€BaHNE UMH Cylld. CeMeHHbIepacTeHus. [IponcxoxneHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tanbl 3BOJIOLHUH KMBOTHOrO MHpa. OCHOBHbIE apomMop(do3bl KUBOTHBIX. Benackas ¢ayna. KemOpuiickuit
B3pbIB — IIOSIBJICHHE COBPEMEHHBIX THIOB. IlepBble XOpaoBble KUBOTHbIE. JKW3HB B BOJE. OBONIOLUSA IO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentunuil. IlpoucxoxneHne muexkonuTaromux M ntul. [IpuHnun ximodeBoro apomopdosa.
OcBoeHHe 6ECIO3BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTtne xu3HM Ha 3emiie MO HpaM M TEpUoAaM: apxeul, MpoTepo30l, maneo30i, Me3030M, KaiiHo30ul. OOmas
XapaKTEepUCTHKA KJIMMATa U reoJIOTMYECKUX InpoiieccoB. [losBienre u pacuBeT XapaKTepHbIX OPraHU3MOB. YTieoOpa3oBaHuUE:
€ro YCJIOBHSI U BIIUSIHUE Ha Ta30BbIi coCcTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTMYECKHE KPHU3UCHI MpOUUIOro. I[IpuymHBI W CIEICTBUST MAacCOBBIX BBIMHUPAHUIA.
CoBpeMeHHbBIN HKOJIOTUUECKUN KpU3HUC, ero ocooeHHocTH. [Ipobiema coxpanenus: 6nmopaznooOpasusi Ha 3emiie.

CoBpeMeHHas cuctemMa opraHnyeckoro mupa. IlpuHuunsl kaaccuukamm OpraHu3MOB.

OCHOBHBIE CUCTEMATHYECKHUE TPYTINbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsl: @. Peau, JI. Cnannmannanu, JI. [Tactep, M. . Meunnkos, A. M. Onapun, [Ix.
Xonpaeun, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuiel u cxembl: «Cxema onbiTa ®@. Penu», «Cxema ombita JI. TlacTtepa mo u3ydeHuo camo3apoxkACHUS >KU3HI,
«Cxema ombita C. Mumepa, I'. FOpu», «9tansl HeopraHuyeckoil 3Boitonumn», «l'eoxpoHojornueckas mkanay, «HavanbHbie
3Tanbl OPraHUYECKON SBOJIOLUANY,

«CxemMa 00pa30BaHus PYKapuOT MyTéM cuMOuoreHesa», «Cucrema >kuBoi mpuposl», «CTpoeHue Bupyca»,  «ApoMopdo3bl

pactenuit», «Punnoure», «OIHOKIETOYHBIE BOJOPOCINY,
«MHoroknerounsle Bogopocin», «Mxu», «IlanopotHukm», «l'0J0CEMEHHBIE PpAaCTEHUD,
«Oprasbl IIBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS KMBOTHOTO MHpa», «ApomMop(do3bl KUBOTHBIX», «lIpocreiimmuey,



«Kumeunononoctueiey», «llnockue vepu», «HUnenucronorue», «PriOb», «3eMHOBOIHBIEY, «IIpecMbikatonuecs», «IITuubn,
«Mnekonuraromue», «Pa3BuTue KU3HU B apXEUCKOW 3pe», «Pa3BuThe XKU3HU B IPOTEPO3OUCKOU 3pe», «Pa3Buthe XuU3HU
B MAJICO30UCKON 3pe», «Pa3BUTHE KU3HM B ME3030MCKOUM 3pe», «Pa3BUTHE XKU3HU B KaWHO30MCKOHM 3pey», «CoBpeMEHHas
CHUCTEMA OPTAHUYECKOTO MUPAY.

O6opynoBanue: repOapuul pacTeHUl pa3iIMYHBIX OTMEJOB, KOJUIEKIMU HACEKOMBIX, BIAXKHBIE Mpenaparbl >KUBOTHBIX,
PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUHM HWIJIOKOXHX, CKEJEThl MO3BOHOYHBIX JKMBOTHBIX, 4Uydela INTHI] U 3BEPEH, KOJUICKIUU
OKAMEHEJIOCTEM, MOJE3HBIX HCKOMMAEMBIX, MYJISIKA OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHas Jsadopatopnas padora «MoaenupoBanue onbiToB Musuiepa—tOpu 1no u3ydyeHHI0 aOMOT€HHOTO CHUHTE3a
OpraHUYECKUX COCIUHEHUMN B IEPBUYHON aTMOC(HEPEN.

.JIaﬁopaTopHaﬂ paﬁoTa «I/I3yquI/Ie " OIMMCAHHNC UCKOIIACMBIX OCTATKOB APCBHUX OPraHU3MOB).

IIpakTnyeckas padora «/3ydyenre ocoOOEHHOCTEN CTPOEHUS pacTeHU pa3HbIX oTAenoBy. [IpakTHyeckasi padora
«M3ydenne 0cOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KHUBOTHBIX». Tema 5. [Ipoucxoxiaenne yejioBeKa — aHTPONOreHe3

Paznenel 1 3anaun aHTpONIOnoruu. MeTopl aHTPOIIOJIOT U H.

CraHoBieHUE NIPEICTABICHUN O NMPOMCXOXKIAECHUH 4YelIOBEKa. PeNnuruo3Heie BO33pEHHS.
CoBpeMeHHBIE HAyYHBIE TEOPUH.

CxoncTtBo 4enoBeka C KUBOTHbIMH. CHCTEMAaTHYECKOE MOJIOKEHHE 4enoBeka. CBHIETENbCTBA CXOJCTBA 4YEJIOBEKA C
’KUBOTHBIMH: CPaBHUTEIBHO-MOP(}OIOrHuecKrue, 3MOpUOSIOTHYECKUE, (PU3NO0JIOr0-ONOXUMUYECKUE, MoBeaeHuYeckre. OTanuuns
YEJIO0BEKA OT KMBOTHBIX. [IpAMOXOXKIEHHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE TrOJIOBHOTO MO3ra M BTOPOM
CUTHAJIbBHON CUCTEMBL.

JIBrxkyiue cuibl (pakTopbl) aHTpONOreHe3a: Ouooruueckue, couuaababie. COOTHOIIEHHE OMOJIOTUYECKUX U COLIMATTbHBIX
(haKTOpOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauU aHTponoreHesa. PanHue yenoBekooOpa3Hble 00€3bsiHBI (MPOKOHCYJbI) M pAHHUE MOHTUABI — OOIIHE
MPEAKU YEJIOBEKOOOPA3HBIX 00€3bSH M JIOJIe. ABCTPAJONUTEKM — JBYHOTHE MpEAKU Jtojed. UernoBek yMmenbli, MepBble
U3TOTOBJICHUS OpyaAuid Tpyna. YenoBek NpsAMOXONAIIMM W TIEPBBIA BBIXOA Jrojed 3a mpenensl Adpuku. YemoBek
reienp0eprekuii — o0l MpeoK HeaHIePTaIbCKOTO YeJIOBeKa U YeJOBeKa pa3yMHOTo. YenoBek HeaHJepTadbCKUil Kak BUJ
JIOIEW XOJOMHOrO KiauMara. YenoBek pa3syMHBIM COBPEMEHHOIO THUINA, ACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a
npeneinamu Adpuku. [laneorenerrka v najieoreHOMHKA.

DOBOJIIOLIMST COBPEMEHHOIO 4YesioBeka. EcTecTBeHHBI OTOOpP B MOMYJSIIUSAX YeJoBeka. MyTallMOHHBIA Mpolecc u



nosuMopdusm. [lonynauroHHbIe BOJIHBI, Apeid reHoB, MUTpALUS U
«(dekT ocHOBaTENS B MOMYJISIUAX COBPEMEHHOT'O YEJIOBEKa.
Yenoseueckue packl. Ilonstue o pace. bonbmme pacel: eBporeouaHas (eBpasuiickasi), aBCTpaJIO-HETPOUIHAS

(axBaTOpHalibHAS), MOHTOJIOUAHAs (a3MaTCKO-aMepuKaHCKas). Bpemss U myTu paccesieHus 4vesoBeka Mo IuiaHeTe. EauHCTBO
yesioBeuecknx pac. Hayunas HecocTosATenbHOCTh pacusma. [IpucrnocoOaeHHOCTh YenoBeKa K Pa3HbIM YCIOBUSAM OKPYKaroIIEn
cpenbl. Bausiaue reorpadudeckoi cpesl u apeiida reHoB Ha MOPQOIOTHIO ¥ (PU3HOJIOTHIO YeJIOBEKa.

MeXauCIUIUIMHAPHBIE METOAbl B (HU3WYECKO (OMOJIOTMUECKOW) aHTPOIOJIOTHH. ODBOJIOIMOHHAS AHTPOIIOJIOTHSI U
MaJCOAHTPONOJOTHUA YEJIOBEUECKUX MONyJsAlMui. buoconuanbHble HccIeAoBaHUS MNPUPOIbl 4enoBeka. lccnenoBanue
KO3BOJIIOLUU OMOJIOTHYECKOTO U COLUATBHOTO B UEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. Japsun, JI. JIukn, . 5. Porunckuii, M. M. I'epacumos.

Tabauywl u cxembl: «Metoapl aHTpomojiorun»,  «['0JIOBHOW MO3r ueloBEKay,
«YenoBekooOpa3Hble 00e3bsHB), «CKeleT ueloBeKa W CKEJeT MHUMIaH3e», «PyaIuMeHThl W aTaBU3MBDY, «JIBHXKyIue
CHUJIBI AHTPOIIOTEHE3aY, «IBOJIIOLIMOHHOE JIPEBO YEJIOBEKA», «ABCTPAIONUTEK», «YENIOBEK yMembIiy,

«YenoBek mpamoxodsamuiny, «JleHncoBckui 4enoBek», «Heanmepranbip», «KpomanboHub», «llpenku uyemoBekay,
«ITansl ABOJIIONHMU 4YeJIOBEKay, «Packl YejioBeka.

Obopydosanue. My OKaMEHENOCTEH, MPEeIMETOB MaTEepPHAIbHOW KYJIbTYpbl MPEIKOB YEJIOBEKa, PEMpPOAYKIIUH
(botorpadum) kapTH ¢ MUGOIOTUYECKUMU U OUOJIEHCKUMHU CIOKETaMU MPOUCXOXKICHUS 4YesioBeKa, (hoTorpaduu HaxoI0K
MCKOIIaeMbIX OCTaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJIEIIb Yeperna 4yeJoBeKa U yepena IMMIIaH3e, MOJeNIb KUCTH YeJIoBeKa 1
KUCTH ITUMITaH3€, MOJCIIM Topca MPEIKOB YeIoOBeKa.

JlabopaTropHasi padota «/3yuenne ocoOOEHHOCTEHN CTPOEHUS CKeJIeTa YEIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHue HKOJOTHUECKUX AIANTAIIUN YETOBEKA.

Tema 6. Jkojioruss — HAyKa 0 B3aMMOOTHOIIEHHUSIX OPraHU3MOB M HAJAOPraHM3MEHHBIX CHCTEM C OKpY:Kawomiei
cpenou

3apokIeHne U pa3BUTHE dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynee, H. A. CeseprioBa, O. I'ekkens, A. Tercnu, B.
H. Cyxkauésa. Paznensl u 3anaum skonorun. CBs3b SKOJIOTUU C APYTUMH HAyKaMH.

Mertoabl sxonoruu. [lonesbie HaOMOAEHNS. DKCIIEPUMEHTHI B KOJIOTUU: IPUPOHBIE U 1abopaTopHbie. MoaenupoBaHue B
AKOJIOTUU. MOHHUTOPHUHT OKPY>KAIOIIEH CPEIbl: IOKATLHBIN, PETHOHAIBHBIN U TTI00aTbHBIH.

3HaueHUE SKOJOTMYECKUX 3HAHUM JIJIsl 4YeloBeKa. JKOJOIMYECKOE€ MHPOBO33PEHHE KAaK OCHOBA CBSI3€M uUeliOBEUeCTBa C



npupoioi. PopMUPOBaHUE IKOJIOTHUECKON KYJIbTYPhI U SKOJIOTHYECKOW TPAMOTHOCTH HACEIICHUS.
JdeMoHcTpanuu
[Toptpetsi: A. I'ymb6oabar, K. @. Pynbe, H. A. CeBepuios, 3. ['ekkenb, A. Tencnu, B. H.Cykaués.
Tabnuupl u cxembl: «Pa3gensl skogorumy», «Metosl 3K0I0THI», «CXeMa MOHUTOPUHTAOKPYKAIOLIEH CPEeIbD».
JlaboparopHasi pabora «/3yueHne METO 0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranu3msbl 1 cpeia 0OMTAHUS

Okosorudeckre (akTopbl U 3aKOHOMEPHOCTH uX AeictBus. Kinaccudukanus skonoruueckux (hakTopoB: aOMOTHUECKHE,
OMOTHYECKHE, aHTpOINOreHHble. OOIMe 3aKOHOMEPHOCTH JAEWCTBUA 3Kojoruueckux ¢akropoB. IlpaBuno muaumyma (K.
npenrens, FO.JInbux). TonepaHTHOCT. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnyeckue (axktopsl. CBeT Kak 3Kojorumdeckuil ¢akrop. JlelicTBUe pa3HBIX Y4YacTKOB COJHEYHOI'O CIIEKTpa Ha
OpraHu3Mbl. JKOJIOTUYECKHE TpPYIIbl pAacTEHUH W JKUBOTHBIX IO OTHOWIEHWIO K cBery. CHUrHajibHas pojb CBETa.
DoTONEPUOIU3M.

Temneparypa kak skojoruueckuii paktop. JleiicTBue Temneparypbl Ha opranu3Msbl. [lolKkuI0TEpMHBIE 1 TOMOHOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BraxxnocTh kak axonorudeckuit akrop. [lpucnocobienus pacteHuit K mojaepkannto BogHoro 6ananca. Kinaccudukarus
pacTeHul 10 OTHONICHHIO K Boje. [IprcmocobieHns )KUBOTHRIX K M3MEHEHUIO BOJTHOTO PEXUMA.

Cpenst  oOWTaHWsI  OpPraHM3MOB:  BOJHAS, HA3eMHO-BO3AYIIHAs, TIOYBCHHAs, TJIyOMHHAs  IOAMOYBEHHAs,
BHyTpHOpranu3MeHHas. Du3nko-xuMu4eckue OCOOCHHOCTH cpep oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoOB K
’KU3HH B Pa3HBIX Cpeax.

buonornueckne putmel. BHenHre v BHyTpeHHUE pUTMBI. CYTOYHBIC U TOJIMYHBIC PHUTMBI.

[Tpucnoco6eHHOCTh OPraHU3MOB K CE30HHBIM U3MCHEHHSAM YCIIOBUH JKH3HU.

XKuznennsie Gpopmbr opranu3moB. [lonstre o xu3zneHHo# Gopme. KuszneHHbIE POPMBI PACTCHUI: EPEBbS, KYCTAPHUKH,
KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OAHOJETHUE TpaBbl. JKu3HeHHBIE (OPMBI >KHUBOTHBIX: THUAPOOMOHTHI, TE€OOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa >KU3HH.

buotnueckue ¢akTopsl. Buasl OMOTHUYECKMX B3aUMOJEHCTBUN: KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO3 U €ro (hOpMBbI.
[Tapa3zutusm, Koonepaius, MyTyaianu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJeOHuecTBO). HeTpoduueckue B3anMoaeiicTBus
(Tormueckue, popuueckue, Gpabpruyeckne). 3HaUCHUE OMOTUUECKUX B3aUMOJICHCTBUH JIJIsl CYIIECTBOBAHUSI OPTAHU3MOB B CpeJie
obutanus. [IpuHIIATT KOHKYPEHTHOTO UCKITIOUEHUSI.



JdeMoHcTpanuu

TaOmumsl w cxembl: «Oxosornyeckue ¢GakTopb», «CBETOBOW CHEKTP», «IDKOJIOTMUECKHE TPYIIbl KUBOTHBIX IO
OTHOLIEHUIO K CBETY», «TemIoKpOBHbBIE KUBOTHBIE», «XOJOIHOKPOBHBIE >XMBOTHBIE», «DH3MOIOrMYECKUE alanTaluu
KUBOTHBIX», «Cpenbl OOMTaHHUS OPTaHU3MOBY,

«buonoruueckue puTMb», « KuzHeHHble HOpMBI pacTeHUID, « KrU3HEHHbBIE (OPMBI AKUBOTHBIXY,
«IJKocucTeEMa MIMPOKOIUCTBEHHOTO JIeca», «DKOCUCTEMA XBOMHOIO Jecay, «llemu nutanusy»,
«XuiHnuectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy, «KoMMeHcamuzmy».

O6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, MPUCIIOCOOJIEHHBIX K BIMSHUIO PA3IMYHBIX SKOJIOTUYECKUX (PAKTOPOB,
repOapun CBETOJIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUI, CBETOJIIOOMBBIE, TEHEIIOOUBBIE M TEHEBBIHOCIUBBIC
KOMHaTHbIE€ PacTeHMsI, repOapuy U KOJUIEKIIMU TEIUIOII0OMUBBIX, 3UMOCTOMKNX, MOPO30YCTOMUMBBIX PACTEHMM, yyyena NTUL] U
3Bepel, repObapuu pacTeHUid, OTHOCAIIUXCSA K rurpoduramM, kcepopuraM, Me30(puTaM, KOMHATHbIE PACTEHUS JAaHHBIX TPYMII,
KOJUIEKI[MH JKUBOTHBIX, OOUTAIOIINX B Pa3HbIX Cpelax, repoapuu U KOJUIEKIUU PACTEHHM M KMBOTHBIX, 00JaJal0lUX YepTaMU
MPUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUH KU3HH, repOapuul U KOJUIEKIIMM PACTEHUH U JKUBOTHBIX Pa3JIMYHBIX
’KU3HEHHBIX (POPM, KOJUIEKIMH )KUBOTHBIX, YUACTBYIOIIMX B Pa3IMUHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BpIsBiIeHUE TPUCTOCOOICHUM OPTaHU3MOB K BIUSIHUIO CBETAY.

JlaboparopHasi padota «BrisBieHne npucnocoOJeHui OpraHu3MOB K BIUSHUIO TEMIIEPATYPbI».
JlaGopaTopHasi paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Jko10rusi BUI0B U MOMYJISI M
DKOJIOTUUECKHUE XapaKTepUCTUKHU monmysauun. [lomymsius kak Ouojgornyeckas cucteMa. Poiib HEOTHOPOTHOCTH CPEJIbI,

¢bu3ndecKkux OaphbepoB W OCOOEHHOCTEW OHOJIOTHH BHUAOB B (DOPMUPOBAHHMH TMPOCTPAHCTBEHHOW CTPYKTYpPHI MOITYJISIUH.
OCHOBHBIE MTOKA3aTEJIN MOMYJISIUN: YUCITEHHOCTD, INIOTHOCTh, BO3PACTHAS U MOJIOBAs CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPAIIHS.

Dkosiornyeckasi CTpykrypa nomyiasiuud. OLEeHKa YHMCICHHOCTH MONyJsiuu. J[MHaMuKa MOMyJsiud U €€ PeryJisiiusl.
buotndeckuii moteHnuan nomyiasuud. MoJienupoBaHHe NUHAMUKHU Tonysiiuu. KpuBble pocTa YHMCICHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHMS. Perymnsius 4uMCIEHHOCTH TOMYJISIIIUN: PoJib (haKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT TUIOTHOCTH.
Dkojorudeckue crparerud BuaoB (- u K-crparerun).

[Tonsatue 00 »skoyiormyeckoi Hwuine Buaa. MecrooOutanue. MHoromepHas Mojenb 3kosiorudeckor Humm Jx.U.
XartunHcoHa. Pa3zmepsl skosornyeckoit Huiu. [loTeHumnansHast U peaqiu30BaHHAsS HULIY.



Bun kak cucrema nonyssauuid. Apeansl BUAOB. Buapl M MX KU3HEHHBIE CTPATErHUU.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MTOBEJICHHS U MUTPAlMii dKUBOTHBIX. BHOJIOTHYECKNE NHBA3UU YYKEPOJAHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: Hx. . XaTtuuHCOH.

Tabnuipl U cXxeMbl: «IKOJOTUUECKUE XapPAKTEPUCTUKH MOMyJsiiuny», «lIpocTpaHCTBEHHAs] CTPYKTypa HOMYJISLIHI,
«Bo3pactHble upaMuibl nonyiasuun», «CKOPOCTh 3aceleHUs MOBEPXHOCTH 3eMJIM Pa3IUYHBIMU OpraHuzMammy», «Mopjenb
skonornyeckor Humm Jx. M. XatanHconay.

Oo6opynoBanue: repOapuu pacTeHUM, KOJUICKIIUHU KUBOTHBIX.

Jlaboparopnasi pa6ora «IIpucnocoOyienus ceMsiH pacTEHUN K PaCCEIICHUION.

Tema 9. Ix0J10rus cO00IIECTB. IKOJOrHUYECKHE CUCTEMBI.

CoobmiecTBa opraau3MoB. brorieHos u ero crpykrypa. CBsi3u MEXIy OpraHU3MaMu B OUOIICHO3E.

Dxocucrema kak oTkpbitas cucrema (A. [x. Tencnu). @yHKIIMOHATBHBIE 0JJOKH OPTAaHU3MOB B 9KOCHUCTEME: MPOAYIICHTHI,
KOHCYMEHTHI, penyleHTsl. Tpoduueckue ypoau. Tpoduueckue nenu u cetu. Abunotndeckue 0J10ku skocucteM. [10UBbI U HITbI
B 9KocucTeMax. KpyroBopoT BelecTB U MOTOK YHEPTUH B IKOCHUCTEME.

OcHOBHBIE ITOKA3aTEIN YKOCUCTEMBI. bruoMacca 1 mpoyKIus. DKOJIOrHIeCKUE MUPAMHUIbI YHCEN, OMOMACChl U SHEPTHUHU.

Jlunamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @Paykmyayuu. HampaBineHHbIE 3aKOHOMEPHBIE CMEHBI
coo0miecTB — cykreccuu. [lepBuyHbBIE 1 BTOPUYHBIE CYKIIECCHU M WX MPUYUHBI. AHTPOTIOTCHHBIC BO3JCHCTBHSA HA CYKIICCCHHU.
KimakcHoe coobmiectBo. bropasHooOpasue 1 mojiHOTa KpyroBOpoOTa BEIIECTB — OCHOBA YCTOMUYHMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCHEMbL 03ED U DPeK. DKOCUCHEMbL MOpell U OKEeaHos.
Ixocucmemvl MyHOp, Jlecos, cmenetl, nyCmvlHb.

AHTpOIIOTEHHBIE JIKOCUCTEMBL. Arpo3’kocucTtema. ATrpoueHo3. Paznmuuus MexXay aHTPONOT€HHBIMU W IPUPOIHBIMU
HKOCHUCTEMAMH.

VYpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u payna. CuHaHTponH3aIUsl rOPOJICKOM
(daynbl. bruonoruueckoe u X035UCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aMMOJIEUCTBUIM OPraHU3MOB B IKOCUCTEMAX. Poib Kackaonozo s¢hgpexma u
8U006-20UPUKAmMopo8 (K1ouesvix 6u008) 8 (yHKyuonuposanuu skocucmem. IlepeHoC 3HEPrUM U BEUIECTB MEXKIY CMEKHBIMU



AKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIIUM M HSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX W AHTPOIIOTE€HHBIX
BO3JEUCTBUI.

Mexanuzmol 8030eticmaust 3612pﬂ3H€H1/lZZ PA3HbIX MUnoe Ha Cy60p2aHu3M€HHOM, OP2AHUSMEHRHOM, NONYJIAYUOHHOM U
IKOCUCMEMHOM YPOBHAX, OCHOBbl 9KOJ02UUECKO2O0 HOPMUPOBAHUA AHRMPONO2EHHO20 6030€eliCmeEusl. MCTOI[OJIOFI/ISI MOHHUTOPHHI'A
CCTCCTBCHHBIX U daHTPOIIOT'CHHBIX 9KOCUCTCM.

JdemoHcTpanumn

[Toptpet: A. JIx. Tencnu.

Tabnuiel U cxembl: «CTpyKTypa OMOIIEHO3a», « IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECA,
«IJKocucTeMa XBOMHOro Jieca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B HKOCHUCTEMER,
«KpyroBopor BemiectB B 3Kocucteme», «llemn mnuraHus (macTOuiHAasi, AECTPUTHAS)Y,
«IJKojoruyeckas MNHUpaMuja 4YHCeI», «IDKOJOrMYecKas MNupaMuja OHoMacchl», «DKOJIOTMYECKas MUpaMuia SHEPIHN»,
«O0pazoBanne Oomnotan, «llepBuunHast cykueccus», «BoccraHoBieHue seca mocie TmoXxapay, «IKOCHCTEMa 03€pay,
«ArpoueHo3», «KpyroBopoT BeliecTB ¥ NOTOK SHEPTUH BarpoueHose», «IIpumepsl ypooIKocHUCTEM.

O6opynoBanue: repOapuu pacTeHHM, KOJUIEKUMHM HACEKOMBIX, Yyyeia MNTHUIl U 3Bepeil, repOapuu KyJbTYpPHBIX H

JUKOPACTYyLIUX PACTEHUM, aKBaPUYM KaK MOJEIIb DKOCUCTEMBI.
IIpakTuyeckas padora «/3ydyenue u onucanue ypoOIKOCUCTEMBI.

JlaboparopHnasi pabora «/3ydeHue pazHooOpa3usi METKUX TOUYBCHHBIX YWICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi « DKCKYpPCHsS B TUITUYHBIA OMOTeoreHo3 (B ayOpaBy, OCpe3HsK, CIbHUK, Ha CyXOIOJbHBIN WU MOWMEHHBIN
JyT, 03€p0, OOJIOTO)».

IKCKypcHs «IKCKYPCHUs B arpO3KOCUCTEMY (HA MOJIE UJIU B TEIIMYHOE XO35ICTBO)».

Tema 10. buocdepa — riiod6abHas IKoCHUCTEMA

buocdepa — obmerianerapaast 000109ka 3eMIIH, T/I€ CYIIECTBYET WM CYIIECTBOBaja )XU3Hb. Pa3BUTHE MpeICTaBICHHIA O
ouochepe B Tpynax J. 3iocca. Yuenue B. U. Bepuanckoro o 6uochepe. O6mactu 6uochepsr u e€ coctan. JKuBoe BemecTBo
ounocgepsl u ero GyHKIUH.

3akoHOMEpHOCTH cyImiecTBoBaHusl Ouocheprl. OcobeHHOCTH OMOCchephl Kak TIOO0ANThHONW SKOCHUCTEMEBI. JlmHaMu4eckoe
paBHOBecue B Omochepe. KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKHE IHUKIBI (Yriaepoaa, a3oTa). PUTMHYHOCTH sSIBICHUN B
ouocdepe.

3onanbHOCTh Ouocdepsl. llonatne o Omome. OcHOBHBIE OHOMBI CYIIM: TYHApPA, XBOWHBIE Jieca, CMEIIAaHHbIE U



IIMPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI, IyCThIHU, TPOIMYECKHUE JIECa, BBICOKOTOPhA. KilnMaT, pacTUTENbHBINA U )KUBOTHBIM
Mup 0uoMOB cymn.CTpyKTypa U (PYHKITUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEeHIMaNa U OnochepHbIX GyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. U. Bepuanckuii, 9. 31occ.

Tabmumsr u cxembl: «l'eocthepst 3emnn», «KpyroBopor azora B mpupojne», «KpyroBopoT yriepoaa B MPUPOIEH,
«KpyroBopot kucnopoza B npupojie», «KpyroBopor Boabl B IPUPOJIEY,
«OcHoBHbIE OMOMBI cymny, «KimuMartnueckue nosica 3emmmn», « Tynapa», «Takiray, «CMemanusiil nec», «LInpokoanucTBeHHBIHM
necy, «Crenby, «CaBanHay», «IlycTeiHa», « Tponnuecknii aec.

O6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKITUN YKUBOTHBIX.

Tema 11. YestoBek U OKpy:ka0IIag cpeaa

DKOJIOTUYECKUE KPU3UCHI U UX NMpUUYMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy. 3arpsisHeHre BO3IyIIHOM cpeabl. OxpaHa
BO3/yXa.3arpsi3HeHue BOJHOM cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBbl. OXpaHa IOYBEHHBIX PECYPCOB.
N3meHenue knumara. AHTPOIIOI€HHOE BO3/IEHCTBHE HA PACTUTEIBHBIN U KUBOTHBIM MUp. OXpaHa pacTUTENBHOIO M )KUBOTHOIO

mupa. OCHOBHBIE MPUHLUINBI OXpaHbl npuponbl. KpacHeie kHuru. Ocobo oxpansembie npuponnbsie Tepputopun (OOIIT).
borannyeckue canbl ¥ 300JI0TUYECKUE TTAPKH.

OcCHOBHBIC TIPUHITUITEI YCTOWYMBOTO PAa3BUTHsI YEIOBEUECTBA W TMPUPOMBI. ParroHambHOE TPHPOAOIIONB30BAHNE U
COXpaHEHHE OMOJIOTHYECKOro pazHooOpasus 3emid. OOnmMe 3aKOHOMEPHOCTH TJI00ATBHBIX JKOJOTUYECKUX KPHU3UCOB.
Oco0EHHOCTH COBPEMEHHOTO KPU3HCA U €0 BEPOSTHBIE TOCIEACTBUS

Pa3BuTHe METO/I0B MOHUTOPUHIA Pa3BUTHs OMACHBIX TEXHOTE€HHBIX mpoueccoB. CucmemHvle uUccied08anusi nepexood K
pecypcocbepezaroweli U KOHKYPEHmMOCNnocobHot sHepeemuxe. buonozcuueckoe pasnoobpasue u ouopecypcvl. Hayuonanvuvie
uHgopmayuonHvle cucmemsl, obecneyugarowue 00OCMyn K UHGOPMaAyuu NO COCMOSHUIO OMOENbHLIX U008 U IKOCUCTEM.

OcHoewi 3K0pea6wzumauuu aKocucmem u cnocobos 60pb6bl c 6u0n06peofcéenuﬂﬂ4u. PeKOHCI’I’lpyKL;Z/lﬂ MOPCKUX U HA3ZEMHbIX
IKocucmem.

JdemoHcTpanuun
Tabmumpsl 1 cxembl: «3arps3HeHHe aTMoc(epbl», «3arpsi3HEHUE TUAPOCHEPHI»,
«3arpsizHeHue nouBbly, «IlapHukoBsIil 3P PexT», «Oco00 oxpaHseMble IPUPOIHBIE TEPPUTOPUI»,«MOeNnn yIpaBiIsieMoro MUpay.

Oo6opynoBanue: pororpadun oxpaHsieMbIX pacTeHUI 1 )XUBOTHBIX KpacHo# kaurn Poccuiickoit @enepanmu, KpacHoi kHUTH
pEeruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TITPOI'PAMMBI 110 BUOJIOI'MHW HA YPOBHE CPEJIHEI'O
OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS 00YJAIOITUMUCS IIPOTPaAMM CPETHETO OOIIEro 00pa3oBaHMS:
JUYHOCTHBIE, METANPEIMETHBIE U MPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pPE3yJlbTaTOB OCBOEHHUS MPOTPAaMMbI MO OHOJIOTMHM BBIJICICHBI CIEAYIOIINE COCTaBISIOIINE:
OCO3HAaHHE OOYYaIOIIUMHUCS POCCUUCKOM TPAKIAHCKONW MJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEJILHOCTH H
CaMOOIIPENEICHHIO, Haauyue Momugayuu K 00y4eHu0 OUOJIOTHH, YeleHanpasieHHoe passumie BHYTPEHHUX YOEKIECHUN JTMYHOCTH
Ha OCHOBE KJIIOYEBBIX IICHHOCTEM M HMCTOPUYECKUX TPAJUIMKA PA3BUTHUS OMOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb
0o0y4Jaronmxcsi PyKOBOJCTBOBAThCS B CBOEHM JEATEIBHOCTH I[EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU CHCTEME
OMOJOTUYECKOTO O00pa30BaHMs, HAlUYUe NPABOCO3HAHUS DKOJOTUYECKON KYJIbTYPbl, CHOCOOHOCMU Ccmagumsb TEIN U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl MO OMOJIOTHM JOCTUTAIOTCS B €IMHCTBE Y4e€OHOW M BOCHUTATEILHOM
JEATEIIbBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUICKHUMU COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMH U AYyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMA B OOIECTBE TMpaBUJIaMU M HOPMaMU TIOBEACHHS M CIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHMS,
CaMOBOCIIMTaHUS U CAMOPAa3BUTHS, PA3BUTHS BHYTPEHHEN MO3UIMN JIMYHOCTH, MAaTPUOTHU3MA U YBOXKEHUS K 3aKOHY U MPABOIMOPSIKY,
YeJIOBEKY TPYyJa U CTapllieMy MOKOJEHUI0, B3aAUMHOIO YBAXKECHUS, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJIEAUIO U TPAIUIUIM
MHOTOHAIIMOHANBHOTO Hapoaa Pocculickoi denepaiuu, Npupoae U OKPYKAIOIIEH cpee.

JIn4HOCTHBIE pe3yJabTaThl OCBOEHUS y4uyeOHOTO mpenMera «bHONOTHS» TODKHBI OTpakaTh TOTOBHOCTh W CHOCOOHOCTH
00ydJaronmxcsi pyKOBOJICTBOBAaThCA C(HOPMUPOBAHHONW BHYTPEHHEH MO3WIMEH JUYHOCTH, CUCTEMOM IICHHOCTHBIX OpHUEHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHUCKOr0o OOIecTBa, paclIupeHue
YKW3HEHHOT'O OTbITA U OTBITA JACSITEILHOCTH B MIPOLIECCE PeaTu3allii OCHOBHBIX HAIPABJICHUI BOCIIUTATEIILHOM IESATEILHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaaaHCcKOro BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKON TTO3UIIMH 00YJAIOIIETOCS KaK aKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCUIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH, yBAXKEHUE 3aKOHA U MTPABONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIbHOCTH TMpPU CO3JaHUM Y4eOHBIX MPOEKTOB, PEIIEHWU YYeOHbIX U
MO3HABATENILHBIX 33/1a4, BEITOJHEHUN OMOJIOTHUECKUX IKCTIEPUMEHTOB;

CITOCOOHOCTH OTIPEACNIATh COOCTBEHHYIO MTO3UIIUIO TI0 OTHOIIICHHUIO K SIBIEHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;



YMEHUE YUYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOI'O B3aUMOJIEHCTBUS JIIOACH C pa3HBIMU YOXKICHUSIMH,
KYJbTYPHBIMHU IIEHHOCTSMH U COLIMATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHUS YU€OHBIX, TO3HABATEIBHBIX U UCCIIEI0BATEIbCKHUX 3a/1a4,
YBAXUTEIHHOTO OTHOIICHHSI K MHEHHUIO ONIIOHEHTOB MPHU 00CYKACHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCHMCKOW TPaKITaHCKOW WJICHTUYHOCTH, IAaTPUOTH3MA, YBOXCHUS K CBOEMY HapoOIy, YyBCTBa
OTBETCTBEHHOCTH Tiepen PoauMHOM, ropaocTu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3bIK M KYyJbTYPY, NPOLLIOE W HACTOSIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEOUIO M IMAMSATHUKAM MPUPOIbI, NOCTWKEHUSAM Poccun B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTH OIIEHUBATh BKJIAJI POCCUICKHX YUEHBIX B CTAHOBJICHUE M Pa3BUTHUE OMOJIOTUU, TOHUMAHUS 3HAYCHUSI OMOJIOTHH B
MO3HAHWU 3aKOHOB IPUPOJIbI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeitHas yoexxEHHOCTh, TOTOBHOCTD K CITY>KeHMIO U 3amnuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUE TYXOBHBIX IEHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHNUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO W TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

OCO3HAHUE JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POJUTENSM, CO3/IJaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHSTHUS LIEHHOCTEW CeMEHHOM
JKW3HU B COOTBETCTBUU C TPAAUIUSIMH Hapo 0B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAas OSCTETUKY ObITa, HAYyYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPyAa,
0OIIIECTBEHHBIX OTHOIIICHUM;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3HBIX BU/IAX UCKYCCTBA, CTPEMIICHHUE MPOSBIISITH KAU€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pusznyeckoro BocnuraHusi, GopMHUPOBaAHMSA KYJIbTYPHI 310POBbSI H SMOLMOHAJIBHOIO 0JIATONOJIYyYH S :



NOHUMAaHUE U peasin3alius 30poBoro u 06e3omacHoro odpasa ku3HU (30pOBOE MUTAHUE, COOJIIOICHUE TUTUEHUYECKUX TPaBUII
U HOpM, cOaJaHCUPOBAHHBIA PEXHUM 3aHATUN U OTABIXA, PEryJsipHas (U3NUYECKas aKTUBHOCTDH), OEPEXKHOr0, OTBETCTBEHHOTO M
KOMIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

NOHMMAaHUE IIEHHOCTH MPaBWJ WHAMBUIYATBHOTO M KOJUIEKTUBHOTO O€30MacHOr0 MOBEACHHS B CUTYalMSIX, YTPOKAIOIMIMX
3I0POBBIO U KU3HHU JIFOAEH;

OCO3HaHUE MOCIEJACTBUN U HEMPUSITHUS BPEIHBIX MPUBBIYEK (YHIOTPEOICHUSI aJIKOTOJIsl, HAPKOTUKOB, KYpEeHHS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K aKTHBHOW J€ATEIbHOCTU TEXHOJOTMYECKOM M COLIMAJbHOW HAmNpaBiICHHOCTH, CIOCOOHOCTh WHULIMHUPOBATH,
IUIAHUPOBATH U CAMOCTOSITENIBHO BBIIIOJIHATH TAKYIO JACSTEIBHOCTD;

WHTEpEC K pa3IMuHbIM cdepaM TpoPecCHOHATBLHON AESTEILHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymayieit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTB U CLIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO Ha MPOTSIKEHUH BCEH JKU3HMU;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHMSA

HKOJIOTUYECKH 1€JIECO00Pa3HOE OTHOIICHHE K MIPUPOIE KAK UICTOUHUKY KU3HU Ha 3emile, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOM KYJNbTYphl: MPUOOPETEHUE OMNbITA TUIAHUPOBAHUSA MOCTYNKOB M OLUEHKH MX BO3MOXKHBIX
MIOCJEACTBUN JIJIS1 OKPYKAIOILEH CPEJIbI;

OCO3HaHUE T7100aIbHOI0 XapaKTepa 3KOJIOTMUYEeCKUX Mpo0JieM U MyTeH UX pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPHUOOpETaeMble MPU U3YUEHUH OMOJIOTUU 3HAHMSI M YMEHHUS MPU PEIICHUHU MPOoOJIeM, CBSI3aHHBIX C
palroHaIbHBIM MPUPOIOIIOIB30BaAHUEM (COOIIOIEHNE TTPAaBUII TOBEICHUS B IPUPOE, HAMPABICHHBIX HA COXpaHEHUE PaBHOBECUS B
HKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, Onochepsl);

AKTUBHOE HEINpUATHE JCUCTBUM, MNPUHOCAIIMX BpPEH OKpYXKAroIIed IPUPOAHOM Cpele, YMEHHE IPOrHO3UPOBATH
HEOJIAronpUsITHBIE KOJOTHUYECKHE MOCIEACTBUS PEIPUHUMAEMBbIX AEHCTBUIA U MPEJOTBpAIIATh UX;

HaJM4yue pa3BUTOIO0 HKOJOTMYECKOTO MBIIUICHHs, OKOJOTMYECKOM KYJBTYpbI, OIBITA JEATEIBHOCTH JKOJOTHYECKON
HaIIPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCSI UMU B NTO3HABATEIBHON, KOMMYHHUKAaTUBHON U COLMAJIIBHOW MPAKTUKE, TOTOBHOCTH K
YYACTHUIO B IPAKTUYECKOMN AEATEIbHOCTH HKOJIOTHUYECKON HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOM NMPAKTUKH,
OCHOBAHHOTO HA UAJIOTre KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEpUIEHCTBOBAHUE SA3bIKOBOM M YUTATEIBCKOUN KYJIbTYPhI KAK CPEACTBA B3aUMOICUCTBUSA MEXKIY JIHOJIbMHU U TIO3HAHUS MUPA;



NOHUMAaHUE CrelU(PUKU OMOJOTUU KaK HAyKW, OCO3HAHUS €€ posii B (OPMHUPOBAHUU PALMOHATIBLHOTO HAYYHOTO MBIIICHUS,
CO3JaHUU IIEJIOCTHOIO MPEJACTABICHUS OO0 OKPYXAIOLIEM MHUPE KaK O €IWHCTBE MPUPOJbI, YEJIOBEKAa M OOIIECTBAa, B MO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXPAHEHUS IPUPOJIHOTO PABHOBECHS;

yOEXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsl COBPEMEHHOM ITUBUIIM3AIMU: 00ECTIeUeHHs] HOBOTO YPOBHS Pa3BUTUS MEIUIMHBI,
CO3JJaHUE TEPCIIEKTUBHBIX OMOTEXHOJOTUH, CMOCOOHBIX pellaTh PECypcHbIE MPOOJIEMbI Pa3BUTHSL YEIIOBEUYECTBA, MOMCKA MyTel
BBIXOJ]a W3 TJIOOANBHBIX DJKOJIOTMUECKHX MpoOJieM M oOecreyeHus: Iepexoja K YCTOMYMBOMY pa3BUTHIO, PaIlMOHAILHOMY
UCTIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKUX 3HAHWM B LIEJISAX MOBBILIEHUS OOIIEH KYyJbTYpbl, €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (pyHKIIMOHAIBHON rpaMOTHOCTH 00y4aromuxcsi, popMupyeMoi pyu U3y4eHUH OUOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJOB MO3HAHMsI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOIyYaeMble
3HAHMS ISl aHaluM3a W OOBSICHEHUS SIBJIECHUM OKpPYXAlOUWIEro MUpa W MNPOUCXOJAUNIMX B HEM HM3MEHEHUN, YMEHHE JelaTh
000CHOBaHHbBIE 3aKJIFOYEHUS Ha OCHOBE HAYYHBIX (DAKTOB M MIMEIOIIMXCS IAHHBIX C LEJbIO MOTYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIONb30BaTh OWOJOTMYECKUE 3HAHUS JUIsl PElIeHHs NpoOJeM B peajbHBbIX >KU3HEHHBIX
CUTYaLUsX;

OCO3HaHUE LEHHOCTH HAYYHOH AESATENBHOCTH, TOTOBHOCTH OCYIIECTBIIATH NPOEKTHYIO U HCCIEAOBATENBCKYIO AEATEIbHOCTD
WHIUBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTbH U CLIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUI0, K AKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHHM 110
OMOJIOrMH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMH.

METANPEAMETHBIE PE3YJIbBTATBI

MetanpeameTHble pe3ysbTaThl OCBOEHHUS ydeOHoro mnpeamera «buojorus» BKIIOYAIOT: 3HAYUMbIE IS (OPMHUPOBAHUS
MHUPOBO33pPEHUSI O00YYaAIOIIUXCA MEXKIUCHUIUIMHAPHBIE (MEXIpeIMETHbIE) OOILIEHAYyUYHbIE MOHATHUS, OTPAXKAIOIINUE IEIOCTHOCTD
HAyYHOM KApTUHBI MUpPA U CIEUU(PHUKY METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, SHEPIHUsl, SIBICHHUE,
IPOLIECC, CUCTEMA, HAYUHBIA (paKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUsl, UCCIIEIOBaHNE, HAOIIOACHUE, U3MEPEHNE,
OKCIEPUMEHT M Jpyrue); YHUBEpcalbHble YydeOHble JAelcTBUA (TO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYyJSTUBHBIC),
obecrnieunBaroniye QGopMupoBaHue (YHKIUOHATBHOM TPAaMOTHOCTH M COLMAIBHOM KOMIETEHIUMH OOY4YaroIIMXCs; CIOCOOHOCTb
00y4Jaroumxcsi UCMOJIb30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIE IEHCTBUS
B [103HABATEJIbHOW U COLUAIBHOW MPAKTHUKE.



B pesynprare m3ydeHus OMONOTMHM Ha YPOBHE CpEOHEro oOIIero oOpa3oBaHHs Yy oOydaromierocs OyayT chopMHpPOBaHBI
MO3HABATEIIbHBIE YHUBEpPCAIbHBIC Y4YCOHBIC JCHCTBUS, KOMMYHHKATHBHBIC YHHBEPCAJIBHBIE yUeOHBIC NEHUCTBHSI, PETYISTUBHBIE
YHUBEpCAIbHBIC yIeOHBIE IEHCTBYS, COBMECTHAS IS TEILHOCTD.

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHS MPOTPAMMbI CPETHETO OOIIETO 00pa30BaHusl JOKHBI OTPaXKaTh:

OgyaieHUe YHMBEPCAJIbLHBIMH Y4eOHbIMH O3HABATEIbHBIMHU AeHCTBUSMM:

1) 6a30BbIe JIOTHYECKHE A CTBHSI:

CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaJIHU3UPOBATH MPOOIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh MPU OCBOCHWM 3HAHWHA MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAINW3a, CHMHTE3a, CPaBHEHUS, KIACCHU(UKAIINH,
0000111eHMs), paCKPBIBATh CMBICT OMOJIOTUYECKUX MOHATHM (BBIICIATh UX XapaKTEPHbIE MPU3HAKHU, YCTAHABIUBATE CBSI3U C IPYTUMHU
MOHATHUSIMU);

OTIPEIEIATH ETU ACATEIHHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUN UX JOCTHIKCHHSI, COOTHOCHTH PE3yJbTaThl ACATEIHHOCTH C
MTOCTABJICHHBIMHU TIETISIMU;

WCITOJIB30BATh OMOJIOTUYECKHE TTOHATHS ISl OOBSICHEHUS (DAKTOB M SBJICHUH KUBOU MPUPOIHI;

CTPOUTH JIOTHYECKUE paCCyXJIeHUs (MHAYKTHUBHBIC, JETYKTUBHBIC, TI0O aHAJIOTHH), BBISBISTH 3aKOHOMEPHOCTH U MPOTHBOPEUUS
B pPacCMaTPUBAEMBIX SIBJIICHUSX, (DOPMYITHUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJICTbHBIC CpPEJCTBAa JJIs TPEACTaBICHUS CYIIECTBEHHBIX CBS3¢ M OTHOIICHHH B HM3yd4aeMbIX
OMOJOTHYECKUX 00BEKTAX, a TAKKE TMPOTUBOPEUUN PA3HOTO POJIa, BHISBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh TUIAH PEIICHHS MPOOJIEMbI C YIETOM aHAIM3a UMEIOITUXCSI MAaTepUANIbHBIX U HEMaTePUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTb, OIIEHMBATh COOTBETCTBUE PE3YJbTATOB IIEJIsIM, OIEHWBATh PHUCKUA TOCIEICTBUN
NEeSATEeTLHOCTH;

KOOPJIMHHUPOBATH U BBIMOJIHATE PA0OTY B YCIOBHUSAX pPeajbHOTO, BAPTYAIbHOTO 1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEaTHBHOE MBIIICHUE TTPH PEIICHUH KU3HCHHBIX IMPOOJIEM.

2) 6a30BbIe MCCJIE0BATEIbCKHE ICHCTBHUS:

BJIAJICTh HABBIKAMH YUEOHO-UCCIIE0BATEIILCKON M IPOSKTHON NIEATETLHOCTH, HABBIKAMHU pa3penieHus mpooieM, CioCOOHOCTHIO
¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUSCKHUX 33124, IPUMEHEHHUIO Pa3TUIHBIX METOIOB TTO3HAHUS;

UCTIONIb30BaTh PA3JIMYHBIC BHIBI JIEATEIHHOCTH TIO TMOJYYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETalldd, MpeoOpa3oBaHUIO U
NPUMEHEHHUIO B yUeOHBIX CUTYAIUsIX, B TOM YHCIIE TIPU CO3AaHUN YUSOHBIX M COITMALHBIX TIPOEKTOB;

dbopMHUpPOBATH HAYYHBIN TUI MBINIJICHUS, BIAI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH IMMOHATUSIMHA H METOJIaMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3314l B 00Pa30BaTEILHOMN NEITEIEHOCTH U )KU3HEHHBIX CUTYyAITUsX;



BBISIBJISIT IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UpOBATh 33J]auy, BbIIBUTATh TUIIOTE3Y €€ PelleH!Us, HAXOUTh apTyMEHTHI
JUTS TOKA3aTeNbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh TapaMETPhl K KPUTEPUHN PEIICHHUS;

aHAM3UPOBATh TMOJIYYEHHBIE B XOJE PEIICHHWS 3aJadd pPe3yJbTaThl, KPUTHYECKH OIEHWBATh WX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TOUCK IEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBUS B MPO(ECCUOHATBHYIO CPELY;

YMETh IEPEHOCUTDH 3HAHUS B TTO3HABATEILHYIO U TPAKTUYECKYIO 00JIACTH KU3HEICATCITLHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJIEH, MpeJlaraTb OpPUTMHAIBHBIC MOJIXOJbl U PEIICHHS, CTaBUTh MPOOJEMbl W 3aJlayu, JIOMYyCKAaIOIINUe
IbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHUKaX HHGOpManuu (TeKCcTe yuyeOHOro mocoOusi, HAy4YHO-TIOMYJSIPHOM JUTEpaType,
OMOJIOTUYECKUX CJIOBapsSIX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX Oa3ax JaHHBIX, B VIHTepHeTe), aHaMM3WpPOBaTh HWH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTHUYECKH OLICHUBATH €€ JTOCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMyIMpOBaTh 3aMpOChl M TPUMEHATH PA3IWYHBIE METOABl IMPU IOUCKE W OTOOpe Ouojorudeckor wuHboOpMauH,
HEO0OXOIMMOM JIJIs1 BBITIOTHEHHUS YUEOHBIX 3a/a4;

npuoOpeTaTh OIBIT HCIOJB30BaHUS WH(GOPMAIITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHA, COBEPIICHCTBOBATh KYIbTYPY
aKTUBHOTO MCTIOJIh30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMY TIPEACTaBlICHUs OUONOTHYeCKON wuHPopMauu (CXeMbl, TpaduKu,
JUarpaMMbl, TaOJUIIBI, PUCYHKHU U APYTOE);

WCITOJIB30BaTh HAyYHBIN S3BIK B KaueCTBE CPEACTBA NpH paboTe ¢ OMOJOornyeckoi MHGOpMAIMCH: MPUMEHATh XUMHUYCCKHUE,
bu3nueckue U MaTeMaTUYECKUE 3HAKUM U CUMBOJIbI, OpMyIibl, a00peBUaTypy, HOMEHKIATYPY, UCIIOJIb30BaTh U MPeoOpa30BbIBAThH
3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMHU PACMIO3HABAHUS U 3AIUTHI HH(GOPMAITIHN, HHPOPMAITMOHHOM 0€30MacCHOCTH JTUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

1) obO1menne:

OCYIIECTBJISITh KOMMYHUKAIIMM BO BceX cdepax >KU3HU, aKTUBHO YYacTBOBAaTh B JMAJNOre WM JUCKYCCHH MO CYILIECTBY
obcyxmaemoii Tembl (YyMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCHTEIHHO BBHITIOJIHCHUS MpeJjiaraeMon 3amadd,
YYUTHIBATh HUHTEPECHI U COTJIACOBAHHOCTH TO3UIUHN APYTUX YYACTHUKOB JTUAJIOTA WU TUCKYCCHH );



pacrno3HaBaTh HEBEpOaJbHbBIE CPEACTBA OOLIEHMsI, TOHUMAaTh 3HAYEHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS
KOH(IUKTHBIX CUTYaIlHi, yMETh CMATYAaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IU4YHBIMU CHOCOOaMU OOIIEHHS W B3aUMOJACKHCTBUSA, IOHMMATh HAMEPEHHS APYIHX JIIOJAEH, NpPOsBIATH
YBa)XKUTEIbHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOHN (popMe (GOopMyIUpPOBATH CBOU BO3PAKEHMS;

Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOXO TOUYKY 3PEHUS C UCIOJI30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAMBUAYAIbHON pabOThl MpU pEUIeHUH OMOJIOTHYECKON MPOoOIeMBbl,
000CHOBBIBaTh HEOOXOIUMOCTh TPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJICUCTBHS MPU PEIICHUH YUEOHOU 3a/1a4u;

BbIOMpaTh TEMAaTHUKy W METOJbl COBMECTHBIX ACUCTBUNA C Y4€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEM Ka)KIOro dieHa
KOJUIEKTHBA;

IPUHUMATh €I COBMECTHOU JESATEIbHOCTH, OPTaHU30BbIBATh U KOOPJAUHHUPOBAThH ACHCTBUSA MO €€ TOCTUKEHUIO: COCTABIISTH
IUIaH IEUCTBUM, pacpeieisiTh POJIU C YYETOM MHEHUIN YUYaCTHUKOB, 00CY X AaTh pe3yJbTaThl COBMECTHON PaOOTHI;

OLICHMBATh Ka4€CTBO CBOET0O BKJIAJIa U KAXKJOr0 YYaCTHUKA KOMAH/IbI B OOLIUI pe3yJbTaT M0 pa3pab0TaHHBIM KPUTEPHUSIM;

npeaaraTb HOBbIE ITPOEKTHI, OLIEHUBATH UJEHU C O3ULUU HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATErMUECKOE IMOBEACHHUE B PA3NIMYHBIX CUTYallUAX, MPOSBIATH TBOPUECTBO M BOOOpakeHHE,
ObITh MHULIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopraHu3zanms:

UCIOJIb30BaTh OMOJIOrMUECKHUE 3HAHUS I BBISIBJICHHSI MPOOJIEM U UX PEIICHHUS B KU3HEHHBIX M YU€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IEJIEBbIE W CMBICIOBbIE YCTAaHOBKM B CBOMX JCHCTBUSIX M TOCTYNKax IO
OTHOLIEHUIO K KUBOU MPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO ~OCYIIECTBIISITh MMO3HABATEIbHYIO JEATEIbHOCTb, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON AEATEIbHOCTU U )KU3HEHHBIX CUTYalIUAX;

CaMOCTOSITENIbHO COCTABJIATh IUIaH PELICHHS MPOOJIEeMBbl ¢ y4ETOM HUMEIOUIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEAIIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MPEeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATbH MPUOOPETEHHBIN OTBIT;



CIocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYIULUHU B PA3HBIX 00JIACTAX 3HAHUH, OCTOSIHHO MOBBIILIATH CBOM
00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJa/IETh HaBbIKAMU MO3HABATEIBLHOW PEQUIEKCHM KaK OCO3HAaHUS COBEpPUIAEMBIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, UX
PE3yJIbTaTOB U OCHOBAHMM, UCIIOIb30BaTh MPUEMBI pe(IEKCUH ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS M0 UX CHUXKEHHUIO;

IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHAIU3€E PE3YJIbTAaTOB JIE€ATEIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

NPUHUMATh ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U @pPTYMEHTHI IPYTUX IPH aHAJIM3€E PE3yIbTaTOB ACSITEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS CoepkaHusl yueOHoro npeamera «buonorus» Ha yriay0iaEHHOM ypOBHE OPUEHTHUPOBAHbI
Ha oOecrieyeHue MPOPUILHOTO 00yueHusi oOydarouiuxcs Oumosioruu. OHU BKIIOYAIOT: crnenuduueckue Jjsi OMOJIOTMU Hay4dHbIE
3HAHUS, YMEHHS U CIOCOOBl JEMCTBHI MO OCBOEHHIO, MHTEPIpPETAlUU M MPeoOpa3OBaHUIO 3HAHUN, BUABI JEATEIBHOCTH IIO
MOJyYEHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B PEAIbHBIX KU3HEHHBIX cuTyauusx. [IpeaqmerHsie
pe3ynbTaThl MPEACTABICHBI [0 TOAAM U3yUEHHUS.

[IpeameTHbIE pe3ysbTaThl OCBOCHUS yueOHOoro npeamera «buonorus» B 10 knacce 10MKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOM
KapTHUHBI MUPA, B IO3HAHUU 3aKOHOB MPHUPO/BI U PEIICHUH MPOOIEM PallMOHAIBHOTO TPUPOIOTIOIB30BaHUS, O BKJIAI€ POCCUNUCKUX U
3apyOeKHBIX YIEHBIX B Pa3BUTHE OUOJIOTHH;

BJIAJICHUE CUCTEMOM OMOJOTMYECKUMX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOIOJIATAONIME OMOJOTUYECKUE TEPMHUHBI U MOHATHUSA
(’KU3Hb, KJIETKA, OPraHu3M, MEeTa00JIM3M, TOMEOCTa3, CaMOPEryJIsus, CAMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTD,
pocT U pasButTue), buonoruueckue teopun (kimerouHas teopus T. lIBanna, M. llneiinena, P. BupxoBa, XxpomocomHass Teopus
HacnencTBeHHoctu T. Moprana), yuenust (H. . BaBunoBa — o nieHTpax MHOT000Opa3usi U MPOUCXOXKIEHUS KYJIbTYPHBIX PACTCHHUIA),
3aKOHBI (€qUHO00pa3us MOTOMKOB IIEPBOIO MOKOJIEHUS, PACIIEIJICHUs, YUCTOThl raMeT, He3aBUCUMOro HaciiefoBanus I'. Mennens,
TOMOJIOTHUYECKUX PSAAOB B HacieacTBeHHOU n3meHunBocty H. M. BaBuiosa), npuHIuUns! (KOMILIEMEHTAPHOCTH);



BJIaJICHUE OCHOBHBIMU METOJAMU HAy4YHOI'O MO3HAHUS, UCIHOJIb3yEMbIX B OMOJIOTMYECKUX HMCCIEIOBAHUAX MKUBBIX OOBEKTOB
(omucanue, M3MepeHune, HaOMIIeHNE, SKCTIEPUMEHT);

YMEHHE BBIJICIATH CYLIECCTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPHOT, OJHOKICTOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, B TOM 4Hclie OakTepuid, rpuOOB, pacCTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTaHOB M CUCTEM OpPraHOB PAacTCHH,
KUBOTHBIX, YEJIOBEKa, IPOIIECCOB >KU3HEACITEIBHOCTH, NPOTEKAONIMX B OpraHuM3Max pacTEHUM, J>KUBOTHBIX U 4YEJIOBEKa,
OMOJIOTMYECKUX TPOIIECCOB: 0OMEHa BelIeCTB (MEeTaboM3M), MPEBPAIICHHUS YHEPTUU, OPOKEHHS, aBTOTPO(PHOTO U reTepoTpoPpHOro
TUIIOB MUTaHUs, (OTOCHHTE3a MU XEMOCHHTE3a, MUTO3a, Meio03a, TaMeTorenesa, 3MOpHUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHUA,
Pa3MHOXKEHUS, UHANBHUIYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3a), B3aMMOICHCTBHUS T€HOB, T€TEPO3HCca, HCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXAY OpPraHOMIaMHU KJIETKH U UX (PyHKLHAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEW U UX
(GYHKIUSAMHU, MEXIYy OpraHaMd U CHUCTEMaMU OPTaHOB y PAcTEHMM, >KMUBOTHBIX U YEJIOBEKAa U MX (YHKIMSIMH, MEXIYy CUCTEMaMH
OpPraHOB U WX (PYHKIHMSIMH, MEXAY dTalmaMu OOMEHa BEIIECTB, dTallaMU KJIETOYHOTO IMKJIA W XU3HEHHBIX ITUKJIOB OPTraHU3MOB,
ATanamMu 3MOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUIIOM U (paKTOpaMH Cpebl OOUTaHUS;

YMEHHE BBISIBIISITh OTIIHUNTEIbHBIE MPU3HAKH KUBBIX CUCTEM, B TOM UMCJIE PACTCHUM, )KUBOTHBIX U UYEJIOBEKA,

YMEHHME HUCIOJb30BaTh COOTBETCTBYIOUINE APTyMEHTHI, OMOJOTHYECKYIO TEPMHUHOJIOTMIO U CHUMBOJIMKY ISl JTOKa3aTeIbCTBa
POJICTBAa OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

YMEHHE penIaTb OMOJOTUYECKUE 3a7aui, BBISIBISITh MPUIMHHO-CIICJICTBEHHBIC CBA3H MEXKIY MCCIEIyeMBbIMU OMOIOTUYECKIMHU
MIPOIIECCaMH U SIBIICHUSIMU, JIeJaTh BHIBOJIBI M POTHO3BI HA OCHOBAHUH MOYYCHHBIX PE3yJIbTAaTOB;

yYMEHUE BBINIOIHATH JabOpaTOpHbIE U MpaKTUYecKre padoThl, COONMIOAAThH MpaBuia mpu padboTe ¢ y4eOHBIM U 1a00paTOPHBIM
000opyIoBaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, IMPOBEPATh HX HKCIHEPUMEHTAIbHBIMU CpEACTBAMH, (GOPMYIUPYs II€JIb HUCCIECIOBAHMS,
aHAJIM3UPOBATH MOYYCHHBIE PE3yIbTAThl U JIEIaTh BEIBOIBI,

YMEHUE y4acTBOBaTh B y4e€OHO-UCCIIEIOBATEIbCKOW paboTe Mo OMOJOTHM, SKOJOTMHM U MEIWILIMHE, MPOBOAMMON Ha 0ase
IIKOJIbHBIX HAYYHBIX OOIECTB, U MMyOJINYHO MPEICTABIATH MOJYYSHHbBIE PE3yNIbTaThl HA YUEHUYECKUX KOH(EPEHIINSIX;

YMEHHE OIICHHBATh ITHUYECKHUE ACIEKThl COBPEMEHHBIX HCCIIEOBaHUM B 00JacTH OWMOJIOTMHM M MEAMIMHBI (KJIOHUPOBAHHE,
HCKYCCTBEHHOE OILIOIOTBOPEHHE, HATIPABIEHHOE N3MEHEHNE TEHOMA M CO3/IJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyayiiel mpodecCHoHaNbHOW AESTENbHOCTH B 00JacTH OMOJOTWMHU, MEIUIIMHBI,
OMOTEXHOJIOTUH, BETEPUHAPUU, CEJIBCKOTO XO3SUCTBA, MUIIEBOM NPOMBIIUIEHHOCTH, YIUIYOJSITh TO3HABAaTEIbHBIM HMHTEpeEC,
HANpaBJICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH NPOGEcCHd M MPOJOIKEHHE OHOJOTrHYecKoro oOpa3oBaHHUS B
OpraHM3aIMsIX CpeHEro NpohecCUOHaIBFHOTO U BBICIIEr0 00pa30BaHMUsL.

[IpeameTHbIE pe3ysbTaThl OCBOCHUS yueOHOoro npeamera «buonorus» B 11 Knacce 10MKHBI OTPAXKaTh:



c(hOpMUPOBAHHOCTh 3HAHUI O MECTE€ W POJM OMOJIOTMU B CUCTEME ECTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TO3HAHUH 3aKOHOB MPUPOABI U PEUICHUH SKOJIOTHYECKUX MPOOJIeM YeTOBEUYECTBA, a TAKXKE B
pEeIIeHUH BOIPOCOB PAIMOHATIBLHOTO MPUPOIONONB30BaHMS, U B ()OPMHUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE, OOIIECTBY,
YeJIOBEKY, O BKJIAJI€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHUE BIAJE€Th CUCTEMON OWOJOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET OIpeAeNieHUs W TOHMMAaHHE CYIIHOCTU
OCHOBOIIOJIAraIux OMOJOTHYECKUX TEPMUHOB U MOHATUM (BUI, dKocHucTeMa, Onocdepa), OM0Ioruyeckue TeoOpuu (IBOTIOLMOHHAS
teopust Y. JlapBuHa, cuHTeTHYeCKas Teopus 3Bosronuu), yuyeHus (A. H. CeBepuoBa — 0 myTsSX M HampasleHUsAX 3Bojtounu, B.M.
Bepnajackoro — o 6uocdepe), 3akonnl (reHetuyeckoro paBHoBecus JIx. Xapau u B. BaiinOepra, 3apospimeBoro cxonactsa K. M.
bapa), npaBuna (Mmuaumyma FO. JInbuxa, 3K0I0rM4ecKoi mupaMuibl SHEPTHM ), runotessl (runore3a «mupa PHK» V. I'unbepra);

yMEHUE BIAJETh OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, UCIOJIb3YEeMbIMH B OHMOJOTUYECKUX HCCIIEIOBAHUSIX KUBBIX
O00OBEKTOB M IKOCUCTEM (OMHCAHHME, U3MEPEHUE, HAOJIIOJECHHE, SKCIEPUMEHT), CIIOCO0AaMU BBISBIIEHUS M OLIEHKH aHTPOIIOT€HHBIX
VW3MEHEHU B IPUPOJIE;

YMEHHUE BBIICISTh CYIIECTBEHHbIC IPU3HAKU: BHUIOB, OMOTE€OLIEHO30B, JIKOCHUCTEM M Ouocdepsl, CTaOUIU3UPYIOIIETO,
JBIDKYIIETO M Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa, ajuIoNaTpU4ecKoro M CHUMIATPUYECKOTO BHIO00pAa30BaHUS, BIIHSHUS
JBIDKYIIUX CHUJI DBOJIIONMM Ha TEeHO(MOHJ TMOIYJSIIUN, MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpefe OOWTaHus, YepeIOBaHMS
HaIpaBJIeHUI 3BOJIIOLIMH, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTAHABIMBATh B3aMMOCBS3H MEXKIY MPOIECCAMU HBOJIIOIUH, ABMKYIIMMU CUJIAMHU aHTPOIOTE€HE3a, KOMIOHEHTAMHU
Pa3IMYHBIX YKOCUCTEM U MPUCTIOCOOICHUSAMH K HUIM OPTaHU3MOB;

YMEHUE BBISIBIIATH OTIMUUATEIBHBIC TPU3HAKH JKUBBIX CUCTEM, MPUCIIOCOOJIEHHOCTh BHIOB K Cpelie OOMTaHusA, aOUOTHYECKUX U
OMOTUYECKUX KOMIIOHEHTOB YKOCHCTEM, B3aUMOCBS3€H OPraHW3MOB B COOOIIECTBAX, aHTPOTIOTEHHBIX W3MEHEHUH B IKOCHUCTEMAaX
CBOEH MECTHOCTH,;

YMEHUE HCHOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJOTHIO U CHUMBOJIMKY JUISl JIOKa3aTellbCTBa
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB M CPEIbl OOMTaHUS, €UHCTBA YEIIOBEYECKUX pac,
HEOOXOMMOCTH COXPaHEHHUsI MHOTO0Opa3us BUIOB M SKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS IPUPOJIBI U YEIIOBEYECCTRA,;

yMEHHUE pellaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISATH MPUUMHHO-CIEACTBEHHBIE CBSA3M MEXKIY UCCIEAYEMbIMU OMOJIOTMYECKUMU
MIPOLIECCAMH U SIBJIECHUSMH, JI€JIaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

yYMEHHUE BBINOIHATH Ja00paTOpHbIE U MpaKkTUYecKre padoThl, cOONIOAATh MpaBuia Mpu padoTe ¢ ydyeOHbIM U 1a00paTOpHBIM
obopynoBaHUEM;

YMEHUE BBIIBUTATh THUIMOTE3bI, MPOBEPATh WX OIKCICPUMEHTAIHHBIMH CpEACTBaAMHU, (GOPMYNHpYS IIeNIb HCCISAOBAHMS,
aHAJM3UPOBATH NOJIYYEHHBIE PE3YJIbTAThI U JI€JIaTh BHIBOJBL;



YMEHHUE y4acTBOBaTh B y4e€OHO-UCCIIENOBATEIbCKOW paboTe Mo OMOJIOTHM, SKOJOTMHM U MEIUIIMHE, MPOBOAMMON Ha 0ase
IIKOJIHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATh MOTYYCHHbBIE PE3YyIbTaThl HA YICHUYECKUX KOH(DEPEHITHIX;

YMEHUE OLEHUBATH TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH )KM3HU, YEIOBEKA U YEJIOBEYECKUX Pac, O MPUYMHAX, OCIEICTBUIAX
U cIrioco0ax MpeaoTBpalieHus riio0albHbBIX U3MEHEHU B Orocdepe;

YMEHHUE OCYHIECTBISATh OCO3HAHHBIA BHIOOp Oyaymiell mpodeccruoHaIbHOM JeATEILHOCTH B 00JIaCTH OHOJIOTHUHU, IKOJIOTHH,
IPUPOAOTIOIH30BAHUS, MEIULIUHBI, OMOTEXHOJOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEILCKOTO X035HCTBA, MUIIEBON MPOMBIILIIEHHOCTH,
yrayOnsaTh TO3HABaTeNbHBIM HMHTEpPEC, HaNpaBICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH MpodecCuu U MPOIOHKEHHE
OMOJIOTMYECKOT0 00pa30BaHUs B OPTaHU3ALMSIX CPEIHETO TPOPECCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NPOrpaMMmblI Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka
2 JKuBble cucTeMBI U UX U3YYCHHE 1
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8
6 OOMeH BellecTB U NpeBpallieHue S3HEPTUU B 9 1
KJIETKE
7 H“aCJ'IeI[CTBeHHa}I UHpOpMaLIUS U peau3alus 9 05
e€ B KIIeTKe
8 JKU3HEHHBIH UK KIETKA 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuus OpraHu3MoOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTUS 4
17 PeszepBHOE Bpems 1 1
OBUIEE KOJIMYECTBO YACOB I1O 102 5 13

I[TPOIT'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIIACC

Ne HaumenoBanme pa3jaesioB Bcero yacos | JlaGopatop.n | KoHTpoJbHbIE DJIeKTPOHHbIE
MNPaAKTUIECKUE paﬁOTbl, q (HH(])pOBbIe)
paborbl, 4. o0pa3zoBaTebHbIe
pecypcbl
1 Paznen 1 Teopust sBosrOIUN. 31 2 2
2 Paznen 2 Pa3BuTHe Xxu3HHU Ha 3eMiie
17 1
3 Paznen 3. Opranu3msl U OKpYKaroIIas cpea 48 6 2
4 3aKirouyeHne 6 1
OBILIEE KOJIMYECTBO YACOB I10 102 8 6

ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 buosiorus kak KOMILIEKCHas: HayKa U 1 bubnnoreka [JOK
KaK 4acTh COBPEMEHHOI'0 00111eCcTBa https://m.eds00.ru/863e6122
bubmuorexa [JOK
2 XK i 1 1
VIBBIE CHETEMBI T X CBOHCTEa https://m.eds00.ru/863e632a
3 YpoBHEBasg opraHu3anus ;KUBbIX CUCTEM 1 bubmmorexa [JOK
P P t https://m.edso00.ru/863e632a
4 HcTopust OTKPBITHS U U3YYEHUS KIETKH. 1 bubnuoreka [IOK
Knerounas teopus https://m.eds00.ru/863e6122
Metoabl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas pabora
5 «M3yueHne MeTo10B KJIETOUHOU 1 05 bubnuoreka [IOK
6uonoruu (xpomarorpadus, ' https://m.eds00.ru/863e6122
anektpodopes, nuddepeHuanpHOe
ueHTpudyruponanue, [TLP)»
6 CrapToBas AMarHOCTMKa 1 bubmorexa HOK
P a https://m.edso00.ru/863e674e
MuHepanbHbIe BEUIECTBA KIETKH, UX
7 Ouonoruveckasi poiib X UMUIECKHIA 1 bubmmorexa [JOK
P https://m.eds00.ru/863e674e
COCTaB KIIETKU
8 Oprannueckue BenIecTBa KJIETKH — 1 05 bubnnoreka [HOK
oenku. JlabopaTopHas pabora ' https://m.edso00.ru/863e6b72



https://m.edsoo.ru/863e6122
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«OO6HapyxeHHe OEIKOB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI»

9 CaoticTBa, knaccuduxanys u GyHKIAN bubnunoreka [HOK
0enKoB https://m.eds00.ru/863e6b72

10 Oprannyeckue BenleCTBa KJIETKH — bubnmoreka [JOK
YIJIEBOIBI https://m.edso0.ru/863e6870

1 Oprannyeckue BeniecTBa KJIETKH — bubnuorexa [JOK
JIUIIH 1B https://m.eds00.ru/863e6870
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlabopaTtopHas padora «HMccinenoBanue 05 bubnnoreka [JOK
HYKJICHHOBBIX KHCIIOT, BBIACICHHBIX U3 ' https://m.edso00.ru/863e6d5c
KJICTOK Pa3IIMIHBIX OPTaHU3MOB)

13 Crpoenue u ¢pyukiun ATO. [Ipyrue bubnunorexa [JOK
nHykieozuaTpudocgarel (HTD) https://m.eds00.ru/863e6d5¢c
CexsennpoBanue [JHK. Metonsr

14 FeHOMI/IKIIi)I T aHCKI[I/IHTOMI/IKI/Iﬂ bubmorexa HOK

TP P ’ https://m.edso00.ru/863e6d5¢c
MPOTEOMUKHU
. bubnuoteka [JOK

15 Metozer cTpyKTypHOii GHOsTOTHI https://m.edsoo.ru/863e6d5c

16 Tunel knerok. [Ipokapuornueckas bubnnorexka [JOK
KJIETKA https://m.eds00.ru/863e6e88
CTpoeHune 2yKapuoOTUYECKON KIIETKHU.

17 IT I;KTqucm}:; pa60Ta «3yueHue 0.5 bubmmorexa LIOK

P . P . e ' https://m.eds00.ru/863e6ff0
CBOMCTB KJICTOYHON MeMOpaHbD»
18 [ToBepxXHOCTHBII anmapar KJIEeTKd bubmmorexa [JOK
P P https://m.eds00.ru/863e716¢
19 OaHoMeMOpaHHbIe OPraHOU bl KIETKH. 05 bubnmoreka [JOK

[IpakTuueckas padora «3yuenue

https://m.edso0.ru/863e6ff0
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JABMKCHUS IUTOINJIa3MbI B
PaCTUTCIIBbHBIX KICTKAX>»

https://m.edsoo.ru/863e716¢

HOHyaBTOHOMHLIe OpraHOUAbI KJICTKU:
MUTOXOHAPHUH, IJIACTUABI.

bu6mmoreka [IOK

20 JlaboparopHas pabota «lccrnenoBanue 0.5 https://m.edso00.ru/863e6ff0
IUIa3MOJIM3a U JCIIIA3MOJIN3a B https://m.eds00.ru/863e716¢
PACTUTENBHBIX KJIETKAX»

bu6mmorexa [IOK

21 HememOpanHbIe OpraHOUIBI KICTKH https://m.edsoo.ru/863e716¢

bu6mmorexa [IOK

22 CTpocHne 1 pyHKin A1pa https://m.edso00.ru/863e716c
CpaBHuUTENbHAS XapaKTEPUCTHKA

93 KJIETOK 3yKapuoT. JlaboparopHas 05 bubnnorexka [HOK
pabota «/3ydyeHue CTpoeHHs KIETOK https://m.edso00.ru/863e716¢
Pa3INYHBIX OPIaHU3MOBY
ACCUMMJIISIIHS U TUCCUMMIISIISI — JIBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa

24 BerecTB. JlabopaTopHas pabora bubnnorexka [JOK
«M3yuenue KaTaIuTUYECKOM https://m.eds00.ru/863e766¢
aKTUBHOCTH (DepMEHTOB (Ha MpUMepe
aMHJIa3bl WM KaTanasbl)»

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTaboIn3Ma.

o5 JlaGopatopHas pabora «3yueHue 05 bubnnoreka [JOK
(epMEHTATUBHOTO PACIICTIIICHUS https://m.eds00.ru/863e766¢
HEePOKCH/Ia BOJOPO/Ia B PACTUTENBHBIX U
KUBOTHBIX KJIETKaX»

26 Benku-aktuBaTopsl u Oenku- bubnuoreka [IOK

UHTUOUTOPBI

https://m.edso00.ru/863e766¢
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27

ABTOTpO(HBIN THIT 00MEHA BEIIECTB

bu6mmoreka [IOK
2 o
8 OTOCHHTES https://m.eds00.ru/863e7¢98
Xemocunres. Jlaboparopnas pabota
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 0.5 bubmmorexa [JOK
P POt ' https://m.eds00.ru/863e7c98
XEMOCHHTE32»
AHa’poOHbIe OpraHu3Mbl. Busl
opoxenus. JlabopaTopHas pabora bubnnoreka [JOK
30
«CpaBHEHHUE MTPOIIECCOB OPOKEHUS 1 https://m.edso00.ru/863e7c98
JIBIX AHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI bubnmnoreka [JOK
SHEPreTHYECKOro ooMeHa https://m.edso0o.ru/863e7aae
DHeprusi MeMOpaHHOTO TpaJueHTa
32 1} OSOHOB CI/IHpTe3 ATd)ljp §6ora bubmmorexa [OK
P . P https://m.eds00.ru/863e7aae
npoToHHON AT®-cuHTa3bI
33 Peakuun MaTpuyHOro CUHTE3a bubmmorexa [OK
H p https://m.eds00.ru/863e796e
34 TpancKkpunus — MaTpUYHBIA CHHTE3 bubnnoreka [JOK
PHK https://m.eds00.ru/863e796e
bu6mmorexa [IOK
35 Tpancnsums u e€ sTarnsl https://m.edsoo.ru/863e7aae
36 KoaupoBanue aMUHOKHUCIOT. Posb but6morexa IIOK
pHGOCOM B GHOCHHTE3E Gerka https://m.edso0.ru/863e7aae
37 Opranusanms reHoMa y NpoKapHoT 1 Brbmorexa [IOK
SYKapuoT https://m.edsoo.ru/863e7aae
38 MonekynsipHble MEXaHU3MBbI bubnuorexa [JOK

IKCIIPECCUU T€HOB y 3YKapHOT



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

https://m.edsoo.ru/863e7aae

Bupycsl — BHexs1eTOYHBIE (POPMEI
KU3HHU U OOJIUTaTHBIC APa3UTHI.

bubmuoreka [JOK
https://m.edso00.ru/863e7540

39 0.5
[IpakTuueckas padora «Co3nanue
MOJICIIH BHPYCa)
10 BupycHble 3200/1eBaHus YelI0BEKa, bubmorexa LIOK
KHBOTHBIX, PACTEHHiA https://m.edso0.ru/863e7aae
m HaHOTeXHOIOruu B GHOJIOTHU U bubnuorexa TIOK
MEIHLIHE https://m.edsoo.ru/863e7aae
bubmuorexa [JOK
42 XK i
VISHCHHBIM T KICTICH https://m.edso0.ru/863e7dc4
bu6mmoreka [JOK
43 M 7 HK
ATpHHIHBIH CHHTE3 /] https://m.edsoo.ru/863e7dc4
Xpomocomsl. JTabopatopHas pabota bubnuotexa [JOK
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5 https://m.edso0.ru/863e81b6
MHKpOIIpenapaTax» https://m.edso0.ru/863e831e
bu6mmoreka [JOK
45 —
Jlenenne KICTkH — MHTO3 https://m.edsoo.ru/863e7f4a
Tumnb! kiietok. Kaprokunes u
nuTokuHe3. JlaboparopHas pabota
46 «HabGmroterre MuTO3a B KIIETKaxX 05
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX '
MUKpoIpenaparax )». Perynsmus
’KMU3HEHHOTO IIUKJIa KJIETOK
47 KonTtponpHas padora
48 OpranusMm Kak eUHOE LIEJI0e bubmmorexa [JOK

https://m.eds00.ru/863e6564
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Tkanu pacrenuii. Jlaboparopuas pabora

bubmuoreka [JOK

49 0.5
«3yueHne TKaHel pacTEHUI» https://m.eds00.ru/863e6564
TkaHu KUBOTHBIX U YEJIOBEKA. Eu6 ITOK
noIMoTeKa
n .
>0 Jlaboparopras pabota «Hsyuenne 05 https://m.eds00.ru/863e6564
TKaHEH >KMBOTHBIX)
Opranbl. CUCTEMBI OPraHOB. BuG 10K
noNMMoTeKa
51 JlaboparopHas pabota «3ydenue 0.5 https://m.edsoo.ru/8636564
OpTaHOB I[BETKOBOTO PACTECHUS
bubmuorexa [JOK
52
Oriopa Tena OprauH3MOB https://m.eds00.ru/863e6564
bubmuorexa [JOK
53 JBHIACHHE OPraHH3MOB https://m.eds00.ru/863e6564
bu6mmoreka [JOK
4 II
> HTAHHC OprafusMon https://m.eds00.ru/863e6564
55 [IuTanue MO3BOHOYHBIX JKHBOTHBIX. bubmuorexa [JOK
[InmeBapuTenpHas cucTeMa 4enoBeKa https://m.eds00.ru/863e6564
bu6mmoreka [JOK
56 JbIXaHHE OPraHH3MOB https://m.eds00.ru/863e6564
57 Jlprxanve nmo3BOHOYHBIX KUBOTHBIX U bubmuorexa [JOK
YeJI0BEKa https://m.eds00.ru/863e6564
58 TpaHcHopT BEIIECTB Y OpraHU3MOB bubmoreia HOK
P pT Bet yop https://m.eds00.ru/863e6564
59 KpoBeHocHas cuctema o3BOHOYHBIX bubnnorexka [JOK
JKUBOTHBIX U YEJIOBEKA https://m.eds00.ru/863e6564
60 Brinenenue y opranuzmMoB bubmorexa HOK
s yop https://m.eds00.ru/863e6564
61 3amuTa y OpraHu3MoB bubmmorexa [JOK

https://m.edso00.ru/863e6564
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bubmuorexa [JOK

62 Mamyrias CHCTeMa Hefobeka https://m.eds00.ru/863e6564
63 Pa3apaxxuMocTs U peryisus y bubnmoreka [JOK
OpraHU3MOB https://m.eds00.ru/863e6564
I'ymopanbHas perynsauus u
64 3IilroprHHas{ EI/ICZGMI: KUBOTHBIX U bubmmorexa [JOK
https://m.eds00.ru/863e6564
yeJioBeKa
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB
66 [TomoBoe pa3MHOKEHHUE
. bubnuorexa [JOK
o7 Meiios https://m.eds00.ru/863e81b6
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 05 bubnuoteka [JOK
«/3y4ueHne CTpOEeHHS MOJOBBIX KIETOK https://m.edso00.ru/863e831e
Ha TOTOBBIX MUKpOTpEnaparax»»
69 VHauBHIyanbHOE Pa3sBHTHE OPTAHU3MOB Eggjﬁ;f;i?ﬁgegem%
— OHTOTI'CHE3 — :
20 3aKsaka OpraHoB ¥ TKaHeil 13 E;ISSJ.I;I&T:;T) 58/126%8436
3apOABIIIEBHIX JIUCTKOB e :
Poct u pazBuTHE KUBOTHBIX. bubnmnoreka [JOK
71 JlaboparopHas paboTa «BbisiBIeHUE 05 https://m.eds00.ru/863e8436
MIPU3HAKOB CXOJICTBA 3apOAbIIIEH
MTO3BOHOYHBIX YKHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHnas pabota «CtpoeHue bubmorexa HOK
72 0.5 https://m.edsoo.ru/863e81b6

OpraHoOB Pa3MHOKEHUS BBLICIINX
pacTeHuin»

https://m.edso0.ru/863e831e
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HCTOpI/ISI CTAHOBJICHUSA U Pa3BUTHA

bubmuoreka [JOK

73
TEHETUKU KaK HayKu https://m.eds00.ru/863e86f2
OCHOBHBIC TIOHATHS U CUMBOJIBI
reHetuku. Jlaboparopuas pabota bubnunoreka [HOK
74 0.5
«/Ipo3oduina kak 00bEKT TeHETHYECKIX https://m.eds00.ru/863e8878
UCCIIEIOBAHUI
3aKOHOMEPHOCTH HACJIEIOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas padbota bubnnoreka [JOK
75 " 0.5
H3yuenue pe3ynpraToB https://m.edso00.ru/863e86f2
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3ohuis”
76 [uTronornyeckne 0OCHOBBI bubnuoreka [IOK
MOHOTHOPHUIHOTO CKPEIIUBaAHUS https://m.eds00.ru/863e8878
77 AHanmM3upyolee CKpenuBaHue. bubnunorexa [JOK
Henonnoe nomMuHupoBanue https://m.edsoo.ru/863e8878
JurnbpuaHoe cKpemuBaHue.
[TpakTnyeckas pabora «M3yuenue bubnnorexka [JOK
78 0.5
pe3yIbTaTOB TUTHOPHIHOTO https://m.edsoo.ru/863e89a4
CKpEIIUBAHUS Y IPO30(HITBD)
79 [TuToNMIOrN4eCcKrue OCHOBBI bubnuoreka [IOK
JTUTHOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/863e89a4
80 CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB bubmmorexa [JOK
H A p https://m.eds00.ru/863e8c60
81 XpOMOCOMHasI TEOPHST bubnmoreka [JOK
HaCJIEICTBEHHOCTH https://m.edso00.ru/863e8c60
bubmuoreka [JOK
82 I'eneruka nona

https://m.edso0.ru/863e8c60
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bubmuorexa [JOK

83 ['eHOTHIT KaK 1IEJIOCTHASI CHCTEMA https://m.eds00.ru/863e8c60

84 [eHeTHYECKUIT KOHTPOJIb PA3BUTHUS Brbmorexa LIOK
pacTeHMii, JKUBOTHBIX U HelIOBEKA https://m.eds00.ru/863e8c60

85 W3MEHYMBOCTD IPU3HAKOB. Bujibl Bubmmorexa [IOK
H3MEHUMBOCTH https://m.edso0.ru/863e8efe

bubmuoreka [JOK

86 MonudukanuoHHas H3MEHINBOCTD https://m.eds00.ru/863e8efe
BapuanuonHnslil paa v BapualmoHHAs
KkpuBas. JJaboparopHas paboTa

87 «ccnenoBanue 3akOHOMEPHOCTEN 05 bubnmnoreka [JOK
MOAU(PUKAITMOHHONW U3MEHYMBOCTH. ' https://m.edsoo.ru/863e8efe
ITocTpoeHne BapualMOHHOTO psifia U
BApHUAIMOHHON KPUBON»

88 ['enHoTHTIMUECKAs U3MEHUYUBOCTb. bubmuorexa [JOK
Kom0OuHaTuBHas N3MEHUYUBOCTD https://m.edso0.ru/863e8efe
MyTanuoHHas "3MEHYUBOCTb. bubnnoreka [JOK

89 ITpaktnueckas paborta «Myrauuu y 0.5 https://m.edsoo0.ru/863e8efe
Ipo30¢uiIbl (Ha TOTOBBIX ’

MUKpOTIpenaparax)»

%0 3aKOHOMEPHOCTH MYTAIllHOHHOTO brbsmorexa IOK
mporecca. DMUreHeTHKa U SIMUTeHOMUKA https://m.edso0.ru/863e8efe
I'eneruka yenoseka. [IpakTruaeckas bubnuorexa [JOK

91 pa6ora «CocTaBlIcHHE U aHAJIH3 0.5 https://m.eds00.ru/863e8d78
POIOCIOBHOM»

92 Metoapl METULIMHCKON T€HETUKHI bubnmoreka [JOK
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https://m.edsoo.ru/863e8efe

3HadcHUE MGI[I/IL[HHCKOﬁ I'CHCTHUKU B

bubmuoreka [JOK

93 MPEIOTBPAIICHUH U JICUCHUU 1 https://m.edsoo.ru/863e8d78
TeHETUYECKUX 3a00JIeBaHNI YeTI0BEKa
OCHOBHBIE TIOHATHUS CEJIEKITHH.

94 JlaGopaTtopHast pabora «3yuenue 1 05 bubnnoreka [JOK
COPTOB KYJIbTYPHBIX PACTEHUN U MMOPOJ https://m.edso00.ru/863e9214
JIOMAIITHUX KHUBOTHBIX)

MeTto1bI CeeKIIMOHHON paboTHI.
95 JlaboparopHas pabota «3yuenue 1 0.5 bubmorexa HOK
. https://m.edso0.ru/863e9214
METO/IOB CEJIEKIIUN PACTCHUII»
JlocTrxeHus ceneKny pacTeHui 1
96 *UBOTHBIX. [IpakTnueckas pabora 1 bubnuorexa LIOK
. https://m.eds00.ru/863e9214
«[IpuBHBKa pacTeHHII»

97 CoxpaHeHue, U3y4eHHE U 1 bubnuoteka [JOK
HCIIOJIb30BaHUE T€HETUYECKUX PECYPCOB https://m.eds00.ru/863e9214
brorexHoorus Kak Hayka v OTpaciib bubnuoreka [IOK

98 npousBojcTBa. IIpakTryeckas pabora 1 0.5 https://m.eds00.ru/863e9214
«3yueHne 00beKTOB OMOTEXHOIOTUI

99 OcHOBHbIE HaNpaBICHUS 1 https://m.eds00.ru/863e9336
CHUHTETUYECKOM Oronoruu

bu6mmorexa [IOK

100 XpOMOCOMHas U TE€HHasl NHKEHEPUs 1 https://m.edsoo.ru/8639214

101 Me THIHCKHE GHOTEXHOIOTUHA 1 https://m.edso00.ru/863e9336

102 [TpomexxyTouHast aTTecTarus 1

OBUIEE KOJIMYECTBO YACOB I1O 102 135

[NPOT'PAMME
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Ne Ha3Banus TeM ¥ YPOKOB /3 Hara Hara KoppekTupos
no dbakTuy. Ka
IJIaHY
Paznen 1 Teopusi 3Boonun (31 4.)

1 Brenenue. 3anucu B TETP
[TonynAMOHHO-BUIOBOM YPOBEHB: 00I1ast XapaKTepUCTHKA. Buabl u I1.10, Bomp
HOMYJISIIH

2 Kpurepun Buna I1.10, nepeckas

3 Jlaboparopnas padota Nel «CpaBHeHue BuaoB 110 Mopdosoruueckomy | Odhopmuts paboty
KPUTEPHIO»

4 BxogHast KOHTpoJIbHAs paboTa 3ag EI'D

5 Pa3BuTHe 5BONMIONIMOHHBIX UIeH. AHTHYHBIC U CPETHEBEKOBBIE KOHCIIEKT
IPEJCTABICHUS O CYITHOCTH U Pa3BUTUU JKU3HHU.

6 Cucrema opranudeckoit nmpupoasl K. Jlunues KOHCIIEKT

7 OpomonnonHas Teopus XK.b.Jlamapka Tabauna

8 Opranuzanus noarotoBku k EI'D

9 CuHTeTHYecKas TeOpHsl IBOJIOLUH 3arm B TeTp..

10 JIBIIKyIIIME CUITBI 9BOJIIOLIMH, UX BIUSHUE HA TeHO(OHT MONYIISIIUN I1. 12, npecka3

11 W3omsus. 3akon Xapau-BaiinGepra I1.12,Bomp.

12-13 | Opranuzanus noarotoBku Kk EI'D 3an EI'D
14-15 | EcrecTBeHHBIH 0TOOp Kak (haKTOp IBOJIIOLMU I1.13,nepeckas
16 [TonoBoii oT60p. CTpaTernu pa3MHOKEHUs 3ar.B TeTp
17-18 | MukposBoronrs ¥ MakpodBotonns. Bunoobpa3oBanue KOHCIEKT
19 Opranuzanus noarotoBku k EI'D 3an EI'D
20 MoHuTopHrHroBas padora 1o cranaaptusuposanisiM KUM
21 JlaboparopHnas padota Ne2 «Onucanue npucnocoO0aeHHOCTH opranuzma | Opopmuts padboty
U €€ OTHOCUTEJILHOTO XapakTepa. BrIsiBieHne npucrnocooieHuit
OPTraHW3MOB K BIMSTHUIO Pa3IMYHBIX YKOJIOTHIECKUX (PaKTOPOBY
22 Hanpasnenus sBomroru. Apomopdos I1.15, Bomp
23 Hamnpasnenus sBomronun. Manoananranmst I1.15, Bomip
24 Hampasnenus sBomonnu. Jlerenepanus I1.15, 3ag EI'D
25 Opranu3anus noaroToBku Kk EI'D 3ag EI'D
26-27 | OcHOBHBIC 3aKOHOMEPHOCTH BOJIOIUN 3an B TeTp. 3ax EI'D




28 Opranu3anus noaroToBku Kk EI'D 3ag EI'D
29 [Tpunimne! knaccudukanuu. CucreMaTuka I1.16, Borp
30 [ToBTOpenue u 0600mIeHNE TT0 TeMaM «Opranu3zm» u «Teopust IToBT.10-16
OBOITIOIIHI
31 KoHnTtposbHast pabota 1mo teme «Teopust IBOJIFOITUN
Pasznen 2. PazBurne xu3nu Ha 3emie (17 u) I1.27,Bomip
32 [Tporcx0XaCHUH )KU3HU Ha 3eMIIe I127,3am EID
33 CoBpeMeHHbIE MPEJICTABICHUS O BOSHUKHOBEHHUHU KU3HU I1.28, Borp
34 PasButne xxu3nu Ha 3emie. Karapxeil, apxeil u nporepo3oi I1.28, 3ax EI'D
35 PazButne xu3uu Ha 3emite. Ilaneo3o I1.28, 3ag EI'D
36 PasButue xu3Hu Ha 3emiie. Me3030it I1.28, 3axg EI'D
37 PaszButne xu3nu Ha 3emite. KaiitHo301 I1.28, 3ag EI'D
38-39 | Opranu3zanus noarotoBku kK EI'D 3an EI'D
40 DBOIOLMS YEeJIOBEKA IT 29, 3ag EI'D
41-42 | OcHOBHBbIE ITalbl AaHTPOIOTreHE3a 1129, 3an EI'D
43 JIBI>KyIIIMEe CUITBI aHTPOTIOTEHE3a I129, 3an EI'D
44-45 | Opranuzanus noarotoBku k EI'D 3ag EI'D
46 DopMHUPOBAHUE YEIOBEUECKUX PaC I129, 3an EI'D
47 [ToBTOpenue mo Teme «Pa3BuTHE KU3HH HA 3eMIIe) I1.27-29
48 KonTponbhas pabota nmo Teme «Pa3Butue xKu3HU Ha 3eMIie»
Paznen 4. Opranusmsbl 4 oKpy:Kaiomas cpeaa (48 4.)
49 DKOCHCTEMHBIN YpOBeHb: 001as xapakrepuctuka. Cpeaa oOutanus I1.17. Bomip
OpPTraHU3MOB.
50-51 | Dkonoruveckue GaKTOPBI U PECYPCHI. I1.17,3an EI'D
52 Bnusinue sxonornyeckux (akTopoB Ha OpraHu3Mbl. ToJaepaHTHOCTD U I1.17,3an EI'D
aJanTanus
53 JlaGopatopHas pabota Ne 3 «/3ydyeHue sKOJIOTUYECKUX alalTalui Odopmuts padoty
YeJIOBEKa»
o4 Opranuzanus noarotoBku k EI'D 3an EI'D
55 MonuTopuHrosas pabora o crangapTuzupoBanusiM KUM
56 DKOoJIOru4YecKre coooIecTa I1.18. Bomp




57-58 | EcrecTBeHHbIE U UCKYCCTBEHHBIE IKOCHCTEMBI KOHCIEKT
59 Opranu3zanus noarotoBku k EI'D 3ag EI'D
60 B3anMooTHOIIEHNs OpraHu3MoB B dkocucteme. CumoOnos I1.18, 3ag EI'D
61 B3aumooTHo1EeHus oprain3moB B s3kocucteme. Ilapasutusm I1.18, 3ax EI'D
62 B3anMoOTHOIIIEHHUS] OpraHU3MOB B 9KOCUCTEME. XUIIIHUYECTBO I1.18, 3ag EI'D
63 B3aumooTHOIIIEHUST OPraHU3MOB B 9KOCUCTEME. AHTHONO3. I1.18, 3an EI'D
Konkypenuus
64 VYpoxk «lllaru B Menuuuny» 3ag EI'D
65 Opranusanus noarotoBku k EI'D 3ang EI'D
66-67 | Dxonoruueckast Huma. [IpaBuio ontuManabHOTO QypakupoBaHus I1.19, Bomip
68 Opranu3zanus noarotoBku k EI'D 3ag EI'D
69-70 | BunoBast u IpoCTPaHCTBEHHAS CTPYKTYPhI SKOCUCTEMBI. I1.20, Bomip
71 JlaboparopHas padota Ned «3yueHue v onucaHue SKOCUCTEM CBOEH Odopmurs padory
MECTHOCTH
72 Opranuzanus noarotosku kK EI'D 3an EI'D
73 Tpoduyeckas CTpyKTypa 3KOCHCTEMBI 3an EI'D
74 ITuieBble CBS3M B 9KOCUCTEME. I1.21. Bomp.
75 DKOJIOTUYECKHE MUPAMUJIbI 3an EI'D
76 JlaboparopHas pabota Ne5 «CocTaBrneHne NUIIEBHIX Hene OdopmMuts padoTy
77 Ypok «laru B MeqUITMHY» 3an EI'D
78 KpyroBoport BeliecTB ¥ peBpalieHue SHEPIHH B IKOCUCTEME I1.22, Bonip
79 ITpoayKTUBHOCTH COOOIIIECTBA 3an EI'D
80 DKoJoruYecKasi CyKIeccus I1.23. Bomp
81 3HaueHUe CYKIIECCUn 1123, nepeckas
82 ITocaencTBUS BIUSHUS ASITEILHOCTH YEIOBEKA HA DKOCUCTEMEI Sag EI'D
83 JlaGopatopHas pabota Ne6 MopenupoBaHue CTPYKTYp U IIPOLIECCOB, Odopmuts padoty
MPOUCXOJSIIINX B YKOCHCTEMAX )
84 JlaGopatopHas pabota Ne 7«CpaBHEeHHE aHATOMHUYECKOTO CTPOCHHUS Odopmuts padoty
pacTeHuid pa3HbIX MECT OOUTaHHSDY
85 IToBTOpeHME MO TeMe « IKOCUCTEMHBIN YPOBEHbY 3ax EI'D
87-86 | Opranmsanus noarotosku k EI'D 3an EI'D
88 buocdepHsbiit ypoBeHb: 0011as xapakrepuctuka. buocdepa — I1.24, 3ag EI'D

riio0ajibHasg S3KOCUCTEMA.




89 VYyenue B. W. Bepnazackoro o 6uochepe I1.24, 3ag EI'D
90 KpyroBopor BemecTB B 6uochepe I1.25, 3ag EI'D
91 DBoumorus ornochepbl I1.25, 3ax EI'D
92 JlaGoparopHas padota Ne8 OrieHka aHTPOIIOI€HHBIX U3MEHEHHH B Odopmurs padoty
PUPOJIE.
93 Ponp yenoBeka B Guocdepe I1.30, 3ag EI'D
94 Opranu3anus noaroToBku Kk EI'D 3ag EI'D
95 IloBTrOopenne no teme «OpraHu3Mbl U OKPYKAIOILIAsL Cpeay IToBT 1 17-30
96 KonTponbaas pabota mo reme «OpraHu3Mbl U OKPYKAFOIIAsT CPEIar
97-98 | 3akirouenue (64) 3ax EI'D
IToBTOpenue n o6o6menue 3a kype 11 kiacca
99 Hroroast KOHTposIbHAs paboT
100- | Opranusanus noaroroBku k EI'D 3ag EI'D
101
102 UroroBeiit ypok










YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* BUOJIOT'MA. OBIIAA BUOJIOT' A . 10 KITACC. / CuBornazoB B.1., Aradonosa U.b., 3axaposa E.T. / AkunonepHoe
obmectBo «M3narenscTBO «JIpodar, M., 2019 r.

* BUOJIOI'Us. OBIIAA BUOJIOT'USL. 11 KJIACC / Cusornazos B.U., Aradonosa 1.B., 3axaposa E.T. / AkuuonepHoe
obmectBo «M3natenbeTBo «poda», M., 2019 r.»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

bubmuoteka L{OK https://m.edsoo.ru/863e5538

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6mmoreka IJOK
https://m.edsoo.ru/7f413368
https://ege.sdamgia.ru/
HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU
HTTPS://ISKYSMART.RU
https://interneturok.ru/
https://foxford.ru/wiki/biologiya/



