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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpefHero obmiero odpazoBaHusi pazpabotaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepanmm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHOi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM W3 KOMIIOHEHTOB MpeaMeTHOW obyiactu «EcTecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunsHbIe yaeOHBIC
OpeaIMeThl, H3ydaeMmble Ha yriayOJEHHOM YpOBHE, SBISAIOTCS  CHOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOECIECYUTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpPEIHUM
o0muM, cpeHUM MpoheCCHOHANBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C mpodopueHTanyend 00y4aromuXCcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus" naét npeacraBieHue o 1eIu
U 337la4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriiyOJI€HHOM YpPOBHE,
ompefeNnseT o0s3areqbHoe (MHBAPUAHTHOE) NPEIMETHOE COJIEepKaHUE, €ro
CTPYKTYpUpPOBAaHHME IO paszfenaM M TeMaMm, paclpeeieHue Mo Kiaccam,
PEKOMEHAYET TMOCJIEIOBATEIbHOCTh W3YYEHHs y4eOHOro Marepuaia ¢ Y4yEToM
MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JOTUKU Y4EOHOro IpoIriecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme 1o 6uoioruu peajin3oBaH
MPUHIINAI MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYeMmMy [MPOCMATPUBACTCS  HAMNpPABJICHHOCTh  Ha
MOCJIEYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIILICHUS, TIPEJCTAaBICHUH O 3I0pOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEIKHOTO
OTHOIIICHHS K OKPY’Karollel mpupoHOH cpene. B mporpamme 1o 6MoI0ruu Takke
MOKa3aHbl BO3MOKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIAHUPYEMBIM JHYHOCTHBIM, METANPEIMETHBIM U
MPEAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATENILHON JIEATEIbBHOCTH OOY4YalolUXCsS IO OCBOCHHUIO COJEp KaHUs
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111er0 00pa3oBaHus.

VYueOHbiit npenmer «buosorus» Ha YpoBHE CPEIHEro o0uiero oopa3oBaHUs
3aBepiIaeT OUOJIOTUYECKOEe 0Opa30BaHKE B IITKOJIE M OPUEHTUPOBAH Ha PACIIUPEHUE
U yriiyOJieHHe 3HaHUH 00y4aromuxcs 0 d)KUBOM NPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U
KJICTOYHOM OHMOJIOTHH, SMOPHUOJIOTUH U OMOJIOTHU PAa3BUTHS, TCHETHUKH, CEIICKITUH,
OMOTEXHOJIOTUH, YBOJTFOIIMOHHOTO YUCHUS U DKOJIOTHH.

Nzyuenune ydeOHOoro mipeamera «buonorus» Ha YIUIyOJICHHOM YpPOBHE
OPUEHTHUPOBAHO HAa MOJTOTOBKY OOYyYalOIMMXCA K MOCIEAYIOIMEMY IOTyYeHUIO



OMoNoruueckoro  oOpa3oBaHMs B By3aX W OpraHU3alMAX  CPEIHEro
npogeccuoHanpHOro o0pa3zoBanus. OCHOBY €ro COAEp KaHUs COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIYYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHMsS O PAacCTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UEJOBEKa, OOLIUX 3aKOHOMEPHOCTSX MKHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIATHOTO U IIOMCKOBOIO
XapakKTepa, KOTOPbIe MOXHO HCIIOIb30BAaTh KaK OPHUEHTHPHI JJIs MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MmokHa Takke HMHTErpanus OMOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, MOJYYEHHBIMA OOYYaIOIIUMHCS MPU H3YYEHUU
bu3uKY, XUMHH, Teorpaduu U MaTEMaTUKH.

Crtpyktypa mporpamMmbl 1o ydeOHOMy mpeamery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBI MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4YarOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'O YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHUs1 OMOJIOTUYECKOT0 pazHooOpasust aneTsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHU
pa3BUTHSA, TEHETUKU U CEJIEKIUU, OMOTEXHOJOIMH M CHHTETHUYECKOH OHOJOrud,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYaroIIMXCsl MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonorun yenoeka. B 11 kiacce u3ydaroTcsi 3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYueOubii mnpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
OOy4YarOIIMMUCS OMOJIOTUYECKUX TEOPUN U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPABUJI,
JIEkKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTo00pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,
OMO1IEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIJIEJOBAaHMUSIX B OMOJIOTUH, IPUKIIAHBIX aClEKTax OMOJOTrMYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJAEpXKaHUS HHTEpeca oO0ydarommxcs K OHOJIOTMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COAECpPKaHUU MPOTrPaAMMBbl
1o OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPHUEH CTAaHOBJIEHUS W Pa3BUTHUS
TOM WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIAI0M OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX
B pPEILLIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX TPooIIeM.

Lenp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJIEHHOM YPOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAHUSAMHU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHMH
WCITIOJI30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OnmpenenéHHoil o0macTu
npo(ecCUOHANBHON JIeATENIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JIJIsl TPOJAOIKEHNS OUOJIOTUUECKOTO 00pa3oBaHusl.

JoctmxeHnne 1enu uU3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIIeIYIOIMINX 3aa4:

OCBOCHHE OOYYArOITUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLEMIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U



MpaBUJIax, COCTABIISIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KapTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTMYECKHUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALNs, B, OMOTE01eH03, OMocdepa); 0 BEIIAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCSd C METOJaMH IO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTHUH, SMOPUOIOTUHU 1 OUOJIOTUU Pa3BUTHUS, TCHETUKU U CEJICKIIUH,
OMOTEXHOJOTMM W CHHTETHYECKOM OHOJOTHM, TaJ€OHTOJIOTHH, JKOJIOTHH);
METOJJAMU CaMOCTOSITEILHOTO MPOBEICHUS OHOJIOTMYECKUX HCCIECIOBAHUI B
naboparopun uW B nOpupone (HaOMOJEHHE, W3MEpPEHHUE, HSKCIECPUMEHT,
MOJICTUPOBAHUE);

OBJaJiIcHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHAM3UPOBATh W MCIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIUIO; ITOIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-DKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IMOCIEACTBUS CBOCH NEATENbHOCTH TIO
OTHONIIEHUIO K OKPYXKaloIIe NpUpOJAHON cpene, COOCTBEHHOMY 3J0POBBIO H
3MI0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBaTH M COONIOAATH  MEPBI
npodriiakTUKA MHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIEC U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEILHOCTH B UPE3BBbIYANHBIX
CUTyallUsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HaYyYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpoIlECCe 3HAKOMCTBA C BBIAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 MpoOJIeMaMH, METOJ0JIOTUEH
OMOJIOTMYECKOTO UCCIIEIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
perieHus: OMOJIOTHYECKUX 3a]lad, MOJCIUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
MPOIIECCOB;

BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHHUS K JKMBOW MPUPOJE B
I[EJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOW IPAaMOTHOCTH, OOIIIEH KYJIbTYphI IOBEICHUS B IPUPOJIE; HHTETPAIIUU
€CTECTBEHHO-HAYYHbIX 3HAHUII;

npuoOpeTeHrne  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MIPUPOJIOTIOIB30BaHUH (COOTIOICHNE TTPABUJI TOBEICHUS B IPUPO/JIC, OXPaHbI BUJIOB,
KOCHUCTEM, OHochephl), COXpaHEHUU COOCTBEHHOTO 370pPOBbS M 3/I0POBBS
OKpY)KaroIuX  Jrojed  (coOmromeHuss Mep npoiakTuku — 3a0oJieBaHUM,
obOecricueHue OE30MACHOCTH JKU3HENEATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYyaIUAX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHMe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYaIOIIUMHUCS
VIH/INBU1yaJIbHOU oOpasoBatenbHON TPAEKTOPUHU, CIOCOOCTBYIOIIEH
MOCJIEYIOEMY TPO(PECCHOHATEHOMY CaMOOTIPEEICHUIO, B COOTBETCTBUH C
WHIUBUTyaIbHBIMU UHTEPECAMH U IOTPEOHOCTSAMU PETHOHA.



OO1ee 4nuca0 YacoB, OTBEICHHBIX HA M3yu€HHE OMOJOTHH Ha yriyOJIEHHOM
YpOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHH
OCYIIIECTBISIETCS C y4ETOM CHEIM(HUKU €ro CoAepKaHus W HAMpaBICHHOCTH Ha
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CpPETHETO
po(heCCHOHATTFHOTO U BHICIIIETO 00pa30BaHUSI.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYEHUU OMOJIOTHH HA YIIyOJIEHHOM ypOBHE
SBIISIETCSL TIPOBEJCHUE JIA0OpaTOPHBIX M MpakTUYecKux pabor. Taxxke ydactue
0Oy4aroluxcs B BHITOJHEHUH MPOEKTHBIX U y4EOHO-UCCIEN0BATENBCKUX pPadoT,
TEMaTHKa KOTOPBIX OMPEACIIAETCS YUUTEIEM Ha OCHOBE HMEIOIINXCSI MaTepHAIbHO-
TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble HUMH  MOPOOJIEMBI.
DyHIaMEHTalbHbIEC, NPUKIATHBIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OMOJIOTUH.

3HadeHne OWonoruv B (POPMUPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBs3anHbie ¢ Ounosnorueid. 3Ha4YeHHWE OHWOJOTHUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMoHCTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. HapsuHn, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U X U3YyYeHHUE

KuBble cucteMbl Kak mpeaMer u3zydeHusi Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYNBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdiue B KUBBIX
cucremax. OCHOBHBbIE MpuU3HAKU KUBOro. Ku3Hb Kak (opMmMa CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromue x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alusl, MeTaaHanus3. llonarue o 3aBucuMon u
He3aBUCUMOM TiepeMeHHOU. [lnanupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runote3a. [lonstie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuipel u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonorudeckue
cucteMmbl», «CBOWCTBA KWUBOW MAaTEpUN», «YPOBHU OPraHU3aLMU KUBOHN
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TkKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreomenos», «buocdepan, «Metoabl
M3y4EHUS )KUBOU MPUPOJIBD».



O6opynoBanue: 1abopaTopHOE 000PYyI0BAHKE IS IPOBEICHUS HAOIIOACHHUM,
U3MEPEHUN, DKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHUS] COBPEMEHHOM KJIETOUHOMN
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomatorpadusi, 37mekTpodope3, METOJ MEUYEHBIX aToOMOB, AU(GEepeHIINATEHOE
neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

O6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OuOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe EeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga 1 e€ poJib Kak pacTBOPUTEIIS, pEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperysiuud. MuHepaibHbIe BEIIeCTBA KIETKH, X Ouosiornueckasi pojb. Poib
KaTMOHOB M aHUOHOB B KIIETKE.

Oprannueckne BellecTBa KJIETKH. buojornueckue mnoauMmepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil mMoJekynbl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBs3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukamuss  OGenkoB.
buonornyeckue QpyHkuun 0enkoB. IIpuonsi.

Yraesoael. MoHOCaxapuapl, AMCaXapyibl, OJIMTOCAXapUAbl U TOJIMCAXAPUIBIL.
OO6muit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonorndeckue pyHKIIUM YTIIEBOIOB.

Jlunuast. 'uapodunsHo-TUaApOPOOHBIE CBOMCTBA. Kitaccudukanus TMnuaos.
Tpurnuuepunabl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOJIOTHYECKIUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommuiementapuoctu. IlpaBuiio Yapradda. Crpykrypa



JIHK — nBoiinas cnmpans. MectoHaxoxaenne u ouonornyeckue Gpynkiuu JJTHK.
Buael PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JJHK. Memoosi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoisiorusi: OMOXMMUYECKHe U OMO(U3NYECKUE UCCIIEIOBAHMS
CocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONeEKyl. Mooeruposanue
CmMpyKmypbol U OYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeanuyeckuu cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanun

[Toptpertsr: JI. [lomunr, Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankinun, O©.
Conrep, C. [Ipy3usnep.

Huarpammel: «PactipeeneHne XuMHUECKUX 3JIEMEHTOB B HEXKHUBOU TPUPOJIEY,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoguyeckas TabaUIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyeKyn JUnuaoB», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyiabl ATOy.

OOopynoBaHKE: XUMUYECKAs IOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TOMOIIbIO KAaU€CTBEHHBIX
peaKuumny.

JlaGoparopHasi padora «lccrnenoBanue HyKIIEMHOBBIX KUCJIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOB.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHure MpoKapuoOTHIECKOM KieTku. KieTouHas cTeHka OakTepuid U apxen.
Oco0eHHOCTH CTpPOEHMsI TEeTepoTpOo(dHON W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenre 1 GyHKIIMOHUPOBAHHUE dyKapUOTUUECKON KJeTku. [ImazmaTrnyeckas
MeMOpana (tutazmanemma). CTpykTypa Iia3MaTH4ecKo mMeMOpaHbl. TpaHcmopT
BEILECTB Yepe3 MI1a3MaTHIECKy0 MEMOpaHy: NacCUBHbIN (IudPy3us, odneryéHHas
muddy3us), aKTUBHBIM (NMIEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOLUTO3:
MUHOLUTO3, (aronuTo3. Dx3ounuto3. Knerounas crenka. Ctpykrypa u (QyHKIUU
KJIETOYHOM CTEHKH PacTEHUH, TPUOOB.

[utomna3ma. [uto3omne. [lutockener. [Bmxenne nuuromiazmbl. OpraHoubl
kieTku. OHOMEMOpaHHBIE OPTaHOUIBI KJIETKH: dHAoIa3Marndeckas ceth (I11C),
anmapat [ olbIXu, IJHM30COMBI, HX CTpoeHne u (QyHKIUU. B3auMocBs3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMma.
Mexanuszm nanpasnenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3



KJIETOYHBIX MeMOpaH. [ maaxuii (arpanyssIpHBIN ) SHAOIIA3MATHYECKUI PETHKYITYM.
CekperopHas pyHkuus anmnapata [onbmku. Moougukayus b6enrkos 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame 1 o0av0xcu. TpaHCHIOPT BEIIECTB B
kieTke. Bakyonu pacturenbHbix KieTok. Knetounsiii cok. Typrop.

[IonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHJPWUH,  IIJIACTUIBI.
Ipoucxoscoenue mumoxonopuii u naracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue W (QyHKIMHM MHUTOXOHIpUM U miactul. [lepBuunsie,
BTOPUYHBIC U CIIOXKHBIE TNIACTUABI POTOCUHTE3UPYIOIMIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouapl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUJIOB KJIETKH. Pubocomsl. IIpomeosicymounvie Qunramenmul.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIICUHbIE  KIETKH.
Axmunogvle KOMNOHenmbvl HeMblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
neHtp. CrpoeHwe U JBUKEHUE OJKIYTUKOB U pecHUYEK. MHUKpOTPyOOUKH
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XPOMATHH, KapuoIia3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HUHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTuHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU 6 mumose. oepmbiii
Mpancnopm.

Kinerounsle BkitoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabmuupl U cxembl: «CTpoeHUE SyKapuOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEenapaThl OaKTepUabHBIX KIETOK.

JlabopaTopnasi pabora «l3ydyeHue CTpPOEHUS KIETOK Pa3IUYHBIX
OpPTraHU3MOBY.

IIpakTuyeckas padora «3ydeHne cCBOMCTB KJIECTOUYHON MEMOpPAHBI.

JlaGoparopnass padora «lccienoBanue mia3mMoyi3a W JETUIA3MOJIMN3A B
PACTUTENBHBIX KIETKAX).

IIpakTueckasi padora «/3yueHue IBMKEHUS IIUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NPeBpallleHUE JHEPIUH B KJIETKe

ACCUMUJIISLINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEIIECTB: aBTOTPO(HBI W TeTepoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnieueHne KieTku: mnpeBpamnieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIUd KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.



Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTAIM3aTOPOB. bemku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peaKkiuil OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OpraHUYECKUX BelieCTB B KieTke. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yermpa. Poib XJI0OporiacToB B mpolecce
dbotocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlpogykTHBHOCTH (poTOCHHTE3a. BiusHue pa3auaHbIx PakTopoB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUeHNEe (POTOCHHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuLIUpyromue OaKTepuH, Xele300aKTepur, cepoOaKTEepHH, BOJOPOIHBIC
OakTepuu. 3HAUYEHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHICTUICHUE TITIOKO3bI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHAPHUIA B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeusn membparnHozo epaduenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmaszwvl. llpeumyiiecTBa a’poOHOro MyTd OOMEHa
BEILIECTB Tiepe] aHaYPOOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpauumn

[Hoptpersr: [Ixk. IIpuctmn, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuipl 1 cxembl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYIOBaHUE MJISI MPUTOTOBJICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPETIapaToB.

JlabopatopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl WA KaTalas3bl).

JlabopaTtopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICTIIICHUS
MEPOKCHUIa BOJIOPOIA B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacseacrBeHHasi uHGoOpMaIus U peajinu3anus eé B KJIeTKe

Peakuun mMatpuuHoro cuHtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUAX
MaTpUYHOTO cuHTe3a. Peanu3zanus HacinencTBeHHOW nHbopManuu. ['eHeTuueckui
KOJI, €ro cBoucTBa. TpaHckpumiusa — MarpuuHbeli cuHTe3 PHK. IlpuHumme
TPAHCKPUTIIIUU: KOMILJIEMEHTAPHOCTh, aHTUNAPAIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.



Tpaucnsus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocunrese 6enka.
VYcnoust O6uocunrte3a Oenka. KomupoBanue amuHOkucior. Ponb pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKApHOT. Peryisius akTUBHOCTHM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HekiieTouHbIe (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHHE
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6axmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, UuHmezpasa.

BupycHrbie 3a6oneBanus yenoBeka, )KuBoTHbIX, pactenuil. CIIN I, COVID-19,
COILIMAJIbHBIE U MEJUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuiel 1 cxembl: «brocuHTe3 O€nKay, «I'eHeTHYeCKHi Koy, «Bupych»,
«bakrepuodarm».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1mukn, ero mnepuoasl M peryisuusa. Wurtepdaza u  MuTO3.
Oco0eHHOCTH TMpolieccOB, MpoTeKawIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epUo bl HTEpGa3bl.

Marpuunsii cunte3 JJHK — permukanms. Ilpunnunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aHTUNAPAIUIEIbHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbelii  HabOpsl  XpoMocoMm. ['omosormunble  xpoMocombl. [losjoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUTO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunel Muto3a. Kapuoknnes n nutokunes. buonornyeckoe 3HayeHuE MUTO3A.

Perynsinmss mutoThueckoro nukiaa kiaetku. [Iporpammupyemasi kieTodyHas
rudesnp — arnomnTos.

Knerounoe sanpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu Kiemox. «lL{ugpposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoOHUpOoBaHus Kiemku.

JemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH ITMKII KIETKW», «MuT03», «CTpoecHHE
xpomocom», «Permmukarus JTHK.



OO0OopyioBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

JlabopaTtopnass  pabdora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPEapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa
Jyka (Ha TOTOBBIX MHUKpOIIpenapaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEIHbHOCTH OJHOKJIETOUHBIX OPTaHU3MOB.
baktepuu, apxeu, OJAHOKIETOYHBIC TPHOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYTHE
pOTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBI.

B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMsl opraHoB. Opranusm kak exuHoe uenoe. I'omeocras.

Tkanu pacteHuil. TUNBI paCTUTEIBHBIX TKAHEH: 00pa3oBaTe/IbHAs, TIOKPOBHAS,
OpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOE€HMs, (PyHKUUH U
PaCIIOJIOKEHUS TKAHEW B OPraHax PACTCHM.

TkaHM XMBOTHBIX M 4YeJOBEKA. THUIBI )KUBOTHBIX TKaHEH: SIMHTEIUAIbHA,
COEMHUTENbHAs, MblllleyHas, HepBHass. OCOOEHHOCTH CTPOEHHUSA, (QPYHKUMHA U
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratnBHple M T'eHEpaTHMBHBIE OpraHbl pacteHud. OpraHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COECIMHEHNS KOCTEMN.

JIBr>keHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTIOKIJIETOUHBIX pPaCcTEHUIl:
TPONM3Mbl M HAcCTUU. JIBMKEHHWE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloronenre Boapl, yriaeKucioro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTrpumosoctHoe U
BHYTPHMKJIETOYHOE MHILEBapeHHue. I[IluTaHue NO3BOHOYHBIX JKUBOTHBIX. OTHEnbl
NUIIEBAPUTENBHOIO TpakTa. [IumeBapurensHbie kene3bl. IlnmeBapurtenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe apixanue. JlpixarenpHass NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHasi cucTEMa dYelOBeKa. MeXaHW3M BEHTWIALMHM JETKUX Yy MTHUI] U
MIIeKonUTaomuX. Perymsus npixanus. JprxareiabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,



KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpaleHus. IBOIIOLUOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisiuus.

Brinenenue y oprannu3sMoB. Beienenue y pacteHuil. BeineneHnre y &XUBOTHBIX.
CokpartutenbHple Bakyonu. Opranbl BbiaeneHus. POuiubTpanus, CEKpeuus u
oOpaTHOE BCACHIBAHHE KAaK MEXaHH3Mbl pabOThl OpPraHoB BbiAelieHUs. CBS3b
MOJIOCTH Te€Jda C KPOBEHOCHOM M BBIACIUTENBHON cHUCTEMaMU. BeiaeneHue y
MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OaKTepHil M LUCTHI MPOCTENIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIlIUThl. DUTOHIIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIC.
3amura opranusma oT OojesHeil. IMmyHHast cuctema denoBeka. KiieTouHblii u
TYMOpPJIbHBIA MUMMYHHUTET. Bpokn€HHbI U npuoOpeTéHHbIN crenuduueckuit
UMMYHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHuteta (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BAHUM.

Pazmpaxxumocte u©  peryimsiudst |y OpraHusMoB. Pasapaxumocts y
OJIHOKJIETOYHBIX OpraHUu3MOB. Takcucel. Pa3ipa)xumMoCTh U peryisuus y paCTeHUMN.
PocToBble BelecTBa 1 X 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIONMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTHENBI TOJIOBHOTO MO3ra IO3BOHOUHBIX JKHUBOTHBIX. Pediekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHas peryidius U SHIOKPHUHHAA CUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenessl 3HAOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBrUE rOpMOHOB. B3auMocBs3b
HEPBHOM U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIC
Bojopociny», «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PpPaCTEHUIN»,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIeT 4YeloBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

cuctrema», «HepBHas  cucrema», «Koxa», «Mpllmieunas  cucteMay,
«BpigenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHHE MBIIIIBDY,
«Ummynurtery,  «KuiiedyHomonocTHeie»y, «CxemMa  TMUTaHUS  PACTECHUNY,

«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE MO0XKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema rymku», «HepBHas — cucrtema



npecMbikatomuxcs», «HepBHas  cuctema  nruny, «HepBHas — cuctema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEenapaTrsbl OJIHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJIOBEKa,
000pyIOBaHUE TSl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTtopHasi pabora «/3yyeHue TKaHel pacTeHUN.

JlabopaTtopHas paGora «/3yueHue TKaHEel KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecriosnoe (BKIJIIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramersl. Meio3. Craaun
Mmeiio3a. [loBenenue xpomocom B mero3e. Kpoccunrosep. buosmornueckuii cMbici
M€i03a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpa3oBaHuE U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogoTBOpeHUEe U AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIICKOIMMTAIOMINX. 3apOJbIIICBbIC JIMCTKU
(racTpynsinus). 3aKiaajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTel pa3BUBAIOIIETrOCs 3apojbllia (SMOpPUOHAIbHAS WHIYKLHUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO Kak  pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusiHue Ha »MOpHOHAIBHOE PA3BUTHE PA3JIUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. Pa3zButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaY€HHE NPSIMOTO0 U HENPSIMOTO
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocta >KUBOTHBIX. DakTopbI
PETYISIMU POCTA JKUBOTHBIX M yenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMmHoxeHue u pasputue pacteHuil. ['amerodutr m cropodut. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue crop B mpolecce Meiosa. ['ameTorenes
y pacteHuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENIBHBIX OpraHu3MoOB. [[BoWiHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETyISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHE», «Tumbl Oecmonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3zmHoxkeHue runpel», «Meito3», «Xpomocomely, «I'ametorenesy», «CtpoeHue
AUIEKIIETKH U crepmaTo3ousa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pa3Butue capa”Humn,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJHOJIOJIBHBIX U JBYIOJIbHBIX pAacTCHUN», «KU3HEHHBIN LMK
MOPCKOW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKID.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHKpOITIpEnapaTax».

IIpakTnueckas padora «BbpIABICHME NPU3HAKOB CXOJCTBA 3apPOIBILIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — HayKka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Wcropust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHUU I'E€HETUKH.
Pa6oter H. K. KonsrioBa, H. M. BaBunosa, A. H. benozepckoro, I'. JI. Kaprieuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TeHOTHUIT, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTHYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JdeMmoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXeMBbI CKPEIIUBAHUS.



JlabopaTtopuass paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

HUCCIIEI0OBaHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUIOB MepBoro nokojaeHus. [IpaBuno nomMmunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. [ unoresa 4ucToTh ramer.

AHanuzupytoniee ckpenBanue. [IpoMeXyToOUHbIN XapakTep HacleJOBaHUS.
Pacmenienue npu3HakoB MPU HEMOJIHOM JIOMUHHUPOBAHUU.

Jurubpuanoe ckpemuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HACJEeI0BAaHUS IPU3HAKOB. LlUTOIOrMYecKre OCHOBBI AUTUOPUIHOTO CKPEILUBAHUS.

CuemieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUICHUS MEXIy I'€HaMH. XPOMOCOMHAas
TEOpPHsI HACJIECTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M OIPEIEICHUS M0Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHbIi Moi. I'eHernueckas
CTPYKTYypa IOJOBBIX XpoMocoM. HacnenoBanue npru3HaKkoB, CUEIUVIEHHBIX C IIOJIOM.

['enotum kak nenoctHas cucreMa. [1neoTponus — MHOXKECTBEHHOE ECTBUE
resa. MHOXECTBEHHBIM ajulenu3M. B3anMMOJEHCTBHE HEAUICNIBHBIX TI'€HOB.
KommemeHnTapHocTh. Onnctas. Ilonmmepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOJOTMYECKUX  MPOILIECCOB, MOBEAECHHUS W  KOTHUTHBHBIX  (DYHKIUH.
['eHeTnyeckre MEXaHU3Mbl CHMOMOT€HE3a, MEXAaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTMdeckrne acneKkTbl KOHTPOJIS H
M3MEHEHUS HACJIEeICTBEHHON MH(OPMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menpaens», «Tpetuit 3akoH
Mengnens», «AHanusupymollee CcKpemuBaHuey, «HemomHoe noMUHUpPOBaHHEY,
«CrenyieHHOEe Hacle0BaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka monay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotunm nruiby,
«MHOXX€eCTBEHHBIN ajljIennu3M», « B3auMoaencTBue reHoBy.

O6opynoBanue: MOJAENIb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
rUOpUOB TEPBOrO TOKOJICHHS M PACILEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAllMM 3aKOHA HE3aBUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJENb IS
JEMOHCTPAllMA CLEIUICHHOTO HACJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuueckas padora «l3ydyenwe pe3yabTaTOB MOHOTHMOPHUIHOTO
CKpEILIMBaHUS Yy APO30(PHITB».

IIpakTuueckass  padora  «M3ydeHue  pe3ysnbTaToB  JIUTHOPUTHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH



B3aumopeiictBue reHotuna u cpeapl npu  (GopMUpoBaHMHM (HEHOTHIIA.
N3MeHunBOCTh Tpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIC NMPU3HAKU. BUabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIEICTBEHHAS.

MopaudukanmoHHas U3MEHYUBOCThb. Ponb cpeasl B (hopMUpOBaHHUH
Mo u(UKAIIMOHHOW M3MeHYuBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CoiicTBa MOau(UKAITMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYHUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHOM M3MECHUHMBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3JaHUN
TEHETUYECKOTO Pa3HO00pa3us B IpeiesiaX OJHOTO BHUIA.

MyTranmonHass W3MEHYMBOCTh. BuIbl MyTanuii: TEeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYLIHUPOBAHHBICE MYTallMu. SlaepHble U
HUTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE W TOJIOBbIe MyTaluu. IIpuunHbI
BO3HUKHOBEHUSI MyTalud. MyTareHbl W WX BIHASHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOIO Tpolecca. 3aKOH TOMOJIOTHYECKUX PSI0B B
HacienctBeHHo u3MenunBoctd (H.U. BaBunoB). BuesnepHasi U3MEHYMBOCTH U
HACJIEJICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPONb  DNUSEHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (PEHOMUNUYECKUX NPUIHAKOB ) OP2AHUIMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupr u  cxeMbl: «Buasl  usmeHunmBOCTHY», «MoaudukanoHHas
U3MCHYUBOCTHY, «KoMmOnHaTnBHAS U3MCHYHUBOCTEY, «Meiosy,
«OmnonoTBopenuey, «I eHeTnueckre 3a0o0eBaHus YeaoBeKkay, « Buabl MyTamuii».

O6opynoBaHue: KMBbIE W TepOapHbIe AK3EMIUIIPHl KOMHATHBIX PacTEHUH,
pucyHkH (poTtorpadun) )KUBOTHBIX C PA3TUYHBIMU BHIAMH U3MECHYMBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MEHUYMBOCTH. IlocTpoeHME BapHallMOHHOTO psga u
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA Yeji0OBeKA

Kapuotun uvenoeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUS T€HOMA
4yejaoBeKa.  MeToapl  M3YYEHMSI TEHETUKHA  YEJOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIIOBBIH, LIUTOTCHETUYECKHUM, MONMYJISIMUOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TeHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[TI1P-ananu3a. HaciaencTBeHHbIC 3a00JIeBaHUS YelIOBEKa. | €HHBIC M XPOMOCOMHBIC
Oone3HH dYenoBeka. boyie3HM ¢ HACNEICTBEHHOM IMPeapacioioKEHHOCTHIO.
3HauyeHUE MEAUIIMHCKOW T'€HETUKHU B MPEAOTBPALICHUU U JICYCHUU T'€HETHUYECKHUX
3a0oeBaHU 4YenoBeka. MeauKo-TeHeTUUeCcKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC



KJIEeTKU. [ToOHATHE «TeHEeTHYEeCKOro rpy3a». DTHYECKUE ACIIEKThl UCCIEAOBAHUI B
00JIaCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl MOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMY U XHUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eneTnyeckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpaMuA

Tabnuubl u cxembl: «Kapuotun denoBeka», «MeToJbl U3yuyeHUS] T€HETUKU
yesoBekay, «I'eHeTnueckue 3a001€BaHMsI YEIOBEKAY.

IIpakTn4yeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHO.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTukanus u cenekuus. 3apoKICHHUE CENEKIUN U JOMECTUKALUU. Y YEHUE
H. W. BaBunoBa o lleHTpax NpoHUCXOXKACHHS M MHOT000pas3usi KyJIbTypPHBIX
pacteHuil. Poib cenekium B CO3JaHuu COPTOB PACTEHUM M TOPOJ )KUBOTHBIX. CopT,
1opoja, IMTaMM. 3aKOH TOMOJIOTMYECKUX PSAJIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H. . BaBusnoBa, ero 3HaueHue Jisi CEIEKIIMOHHON PabOTHI.

MeTonbl ceneknMoHHOM paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
WHIMBUAYaJIbHbIN. Oranbl  KOMOWHAMOHHOW  cenekuuu.  McnbiTanue
IPOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOILBIO OICHKH
(deHoTuIa TOTOMCTBa U 0TOOP IO FeHOTHUITY ¢ momouIbio aHanu3a JJHK.

HckycCcTBEeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
dopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PEIAKTHPOBAHUA U METOOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHOro Marepuana Jjisi CEIeKIUH.

[Tomyuyenue MMOJIUIIJIOUIOB. BuyTtpuBnnoBas ruOpUAN3aIINs.
bnu3kopoACTBEHHOE — CKpeluMBaHue, wWid  uHOpuauHr.  HepoactBeHHoe
CKpelIMBaHue, Win ayTOpuAuHr. l'erepo3uc u ero mnpuuuHbl. Fcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rulpunmsauus. llpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTCHUI U JKUBOTHBIX. «3e1éHas
DPEBONIOYUAN.

CoxpaHeHHE U U3yYEHUE NTEHETUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JTUKUX pOAMYEH JUIsl CO3/1aHUsI HOBBIX COPTOB U F'MOPHUIOB CEIBCKOX03IMCTBEHHBIX
KYJIbTYp. M3yuenue, coxpanenHue u ynpaejieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U  NPOMbBICTIOBLIX  HCUBOMHBIX 6 YENAX VIYYULeHUs
cyuecmeyrowux U Co30aHusi HOBbIX NOPOO, JNUHUUL U KPOCCO8, 8 MOM HYUCie C
NpUMEHEHUEeM COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008AHUT, NepedosblX Uoeti U
NepCneKmuBHbIX MexXHOI02UL.

JdemoHcTpanuu

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlyxpsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl u cxembl: «L{eHTpBI IPOUCXOKIECHUS U MHOTO00Pa3usl KyJIbTYypPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSIOB B HACIEACTBEHHON M3MEHUYMBOCTIY,
«Metonpl cenexkimmy, «OTnanéunas ruopuauzanus», «MyrareHesy.



JlabopaTtopHasi padora «/3ydyeHure copTOB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpruBuBKa pacTeHUI.

IKekypeusi «OCHOBHBIE METONBI U JOCTHIKEHHMSI CEJIEKUMU PAacCTeHUl U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM YyYacCTOK, B TEIUIMYHOE XO354WCTBO, B J1AOOpATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCHOJIb3yEMbIE B OWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHEe, IMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAenne. MukpoOuonorndeckuit cunHte3. OOBEKTHl MHKPOOHMOJOTHYECKHX
tTexHoJsoruii. [Ipon3BoaCcTBO O€IKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIBIO MOJYyYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kiierounasa unxkeHepusa. MeTonbl KyJIbTYpbl KIETOK U TKaHEW PACTEHUN U
#uBOTHBIX. KpuoOanku. Comaruyeckas THOpUAM3aLUS U COMATUYECKUN
smOpuoreHe3. lcnonab30BaHWE TarlIOWIOB B CEJIEKIUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AMIEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIAaHTALMKU SIAEP KIIETOK.
Texnonocuu 0300po6nenus, KyibmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha M
KoHCcTpyupoBanue pekomOouHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTuxeHus U MepCIeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKUE
U ATHYECKHUE TPOOIEeMbl TEHHOM WHXKEHEPUH.

Menuunackue 6morexHnonoruu. [loctrenomnas nudposas menunuHa. TTIP-
JTMarHocTuka. MeTaOoJIOMHBI aHaW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YEeJO0BEKa JUISI OLEHKH COCTOSIHHUS €r0o 310pOoBbs. lcmosb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus minsg  pa3paOOTKU
byHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHH, CO3JaHUSI KOMILJIEKCHBIX
TKaHEl COYeTaHWEM TEXHOJIOTHA TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MEXAHU3MOB
dbyukimonupoanus PHK-conepikaiyx BUpPYCOB, BBI3BIBAIOIIMX OCOOO OIMACHbBIC
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuibl u cxembl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
MpOU3BOJICTBEY, «KileTouHas nnxxeHepus», «['eHHass HHKEHEPUs».



JlabopaTtopHnasi pa6ora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llosydeHre MOJIOYHOKUCTBIX TPOTYKTOBY.

IKeKypcusi «bHOTEXHONOTMA — BaXKHEWINAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE SBOJIONMUOHHBIX NpeACTABJICHHUHA B
onoJiornuu

OomonnoHHass Teopuss Y. JlapBunHa. IIpeAnocChUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrKy1IMe CHUITbI 3BOTIOUMH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
pPa3MHOXKEHHUsI OpPraHMW3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyecko Teopun d3Bomonuu (CTI). HelTpanbHas
Teopust 3Bomound. CoBpeMeHHas JBOJIOUMOHHAs  OuWojorud. 3HA4YECHHE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepuxos, 1. . HImanerayzen, Ix. Xongein, /. K.
benses.

Tabnuub! u cxemsl: «CucreMa sxuBoit ipuposl (o K. JIunuer)y», «JlectHuna
XKUBBIX cyiiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus MPUCITIOCOOTICHUN Y
pacTeHuil U *KUBOTHBIX (110 Jlamapky)», «KapTta-cxema mapipyra myremecTBus Y.
HapBuna», «Haxoaku Y. [apBuna», «®opmbl OOphOBI 3a CYIIECTBOBAHHUEY,
«IToponpl romy0Oei», «MHoroodpasue KyJbTypHbIX (hopM KamycThD, «llopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHIOB (mo Y. [lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUMX CHUJl 3BOJIOLMN», «OCHOBHBIE MOJOKEHHUS
CUHTETUYECKON TEOPUH IBOJTIOLIUI.

Tema 2. MUKpPOIBOIIOLMSA U €€ Pe3yJIbTATHI

[Tonmynsinus Kak 3J€MEHTapHas eAuHuLA 3BOMOUUH. COBpEMEHHBIE METOBI
OLIEHKM TE€HETHYECKOTOo pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuaeckoro paBHosecus Jx. Xapnau, B. Baitn6epra.

OnemeHTapHbie (AKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTalMOHHBIN
nporiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeid rTeHOB — ciydaifHbie
HEHaIpaBJeHHbIC U3MEHEHUS YacTOT ajljiesiel B monysauusx. DPQPextT ocHoBaTels.
Ippexm O6ymouiiounozo eopaviuika. CHUudCeHue 2eHemuiecKko2o pa3zHooOpa3usL:
npuuunsvl u creocmsus. llposenenue agpghexma opetigha 2enos 8 6ONLUUX U MATILIX

NONYIAYUSIX. Murpanumu. N3onsauus IIOITYJISALIUI: reorpadguueckas
(mpocTpaHcTBeHHas ), Onosnorudeckas (penpoayKTUBHAs).
EctecTBeHHbIl 0TOOp — HamnpaBisiomuii Qakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWUWA, CTAOWIM3UPYIOIMIUNA, Pa3pbIBAIOIIHIMA



(nm3pyntuBHbii). [lonoBoit or6op. BO3HUKHOBEHHE M 3BOJIOLUS COIHAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUH.
Bo3HukHOBeHHE NpUCTIOCOOIEHUN Y OpraHu3MOB. ApoMop(}o3bl U UANOATANI TAIIUH.
[Tpumepsl TprcnocobsIeHnid y Opranu3MoB: Mopdosornyeckue, Gu3noI0ruyecKue,
Onoxumuyeckue, TnoBeAeHUYeckHe. OTHOCUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpTaHU3MOB.

Bun, ero xkpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUI000Pa30BaHUS: AJITOTIAaTPUIECKOE (reorpaduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Posib 3BOIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METOJOB COXPaHEHUS
OouopaszHooOpazus. MUKpOIBOMIONMS U KOIBOJIOLMSA MMapasUTOB U HUX XO3SEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUHUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEW.

JlemoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmunpl 1 cxeMbl: «MyTallMOHHasE WM3MEHYUBOCTHY, «[lomymnsnuonnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl ABOJIIOLUN», «DKOJIOrMYECKass 301U MONYJALHNN CeBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM M IMCTBEHHHULIBI JayPCKOW»,
«ITonynsIIMOHHBIE BOJHBI YHCICHHOCTH XWIIHUKOB M KepTB», «CxeMa IelcTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbI O0pPHOBI 3a CcylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHusm», «OKuBble — uckomaembie»,  «IIOKpOBHUTENbCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipengynpexnaromas oOkpacka MKUBOTHBIX», «DPU3HOIOTHYECKUE
ananrauuny, <«lIpucrnocoOGNeHHOCT, OpraHu3MoOB U €€ OTHOCUTEIIBHOCTDHY,
«Kputepuu Buaa», «Bunsl-nBoitHukn», « CTpykTypa Buaa B mpupoje», «CrnocoObl
BUI000pa3oBaHusy, «I'eorpaduyeckoe BumooOpa3oBanue TPEX BUIOB JIAHIBIIICH,
«DKoJIoTHYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «llonurmmouasl pacTeHHiD,
«KamycTHO-peieuHblil rTuopumy.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] 1
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOEHUM, Yydelia MTUIl U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUAOB, OOpA30BaBIIMUXCS PA3NHYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBiIeHHE U3BMEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padora «IIprcniocoOneHrss OpraHM3MOB U UX OTHOCUTEJIbHAS
11e71eCO00pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB IO MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yJabTaThl



Metonbl  HM3ydeHHs Makpol’BorOLMHU. [laneoHTOIOrMYecKne  MeToJbl
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl U (PUIOTEHETHUYECKUE  PSIIbI
OpTraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: sBoitouuu. CpaBHeHUE QIOpHl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emun. Buabl-
DHIAEMUKU U PEUKTHI.

DOMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMIbl U3YUCHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOCHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUSA TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3BomonMH. AnantuBHas pajguanus. HepaBHOMEpPHOCTh TEMITOB
IBOJIFOLIUY.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «PUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yOble  smiepel»,  «Crerouedansl»,  «Punnodure»,  «CemMeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peil) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE Ha0Opbl YEJIOBEKa MW IIUMIAaH3e», «lJaBHbBIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEallMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apO’KICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxxaeHue >ku3HU U aCTPOOUOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OO6pazoBanue noaumepoB U3 MmoHomepoB. Koaneparnas runote3a A. M. OnapuHa,
runore3a nepBuyHoro OynboHa JIk. XosgeidHa, reHeTudeckas rumotesa [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeToAbl €€ n3yueHus. Vickoraemble OpraHM4ecKue OCTaTKH.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrYecKas MIKajaa: 30HbI, 3pbl, IEPUOJIbI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BbICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHME CHOpPOBBIX pacTeHHW U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPaCTCHUMN.

OCHOBHBIE 3Tamnbl SBOJIONUH KXUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI
XKUBOTHBIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
ITI03BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30ii, Me3030i, KaitHo30i. O01Ias XapakTepuCcTUKa KIMMaTa U T€OJIOTUYECKUX
npoueccos. [losiBIeHHe U paclBET XapaKTEPHBIX OpraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHUSI — 3KOJIOTHUYECKHE KPU3UCHI ITponuioro. llpuyunHsl n
CJIEICTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobenHoctu. [Ipobiema coxpaneHus: 6GMopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUN», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3TaIbl OPraHUYECKON IBOIONUNY, «CxeMa 00pa3oBaHUSI IYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabd», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHoroxkierounsle Boaopocin», «Mxw», «llanoporHukn», «l ol0ceMeHHbIE
pactenusn», «Oprassl HBETKOBBIX paCTEHHI», « CXxeMa pa3BUTHA KUBOTHOTO MUPAY,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiOb», «3emMHOBOAHBIEY, «lIpecMmbikarommecs,
«lItnupy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKOU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BUTHE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHasi CUCTeMa OPraHUYECKOTO MUPay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKHX OCTaTKOB
OpTraHU3MOB.

BupryanbHnas naboparopHasi padbora «MozaenupoBaHue onbiToB Muiiepa—
KOpu no n3zydennto abMOreHHOro CUHTE3a OPraHMYEeCKUX COCIMHEHUH B IIEPBUYHOMN
aTMocdepe».

Jlabopatopnass padora «/I3ydyeHHe M OINHWCAHHE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIIOBY.

IIpakTnyeckas padora «/3ydyeHue 0COOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOIMOJIOTUHN. METO/Ibl aHTPOTOJIOTHH.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUYECKHUE,
noBegeHueckue. OTINYUs YeJIOBeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOruYecKre, COllualbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMU AHTPOIIOreHe3a. PaHHME ueroBeKOOOpa3Hble 00€3bsHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTPaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OpYAUH TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIA BBIXOI JIOIEH 32
npenensl Appuxu. YenoBek reiiaenbOeprekuii — o0l mpeok HeaH 1epTaaIbCKOTO
YEJIOBEKa M YEJOBEKa PasyMHOro. YelloBEeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOIO KJiMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA, JCHUCOBCKUU
YEJIOBEK, OCBOEGHUME KOHTHMHEHTOB 3a mpenenamu Adpuxu. [laneoreneruka u
MaJIEOr€HOMUKA.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYIISIUAX
yesioBeka. MyTalnuoHHbI mpouecc U noiaumopdusm. I[lonynsunoHHBIE BOJIHBI,
npeid reHos, murpaius U «d¢GdEKT oCHOBATENS» B MOMYJAIMUSAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckne pacel. [lonstue o pace. bosbmme pacel: eBporieongHas
(eBpaswmiickasi),  aBCTpajo-HErpouJHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHckas). BpeMss W myTH paccesieHHs 4YeliOBeKa IO IUJIaHEeTe.
EnuHcTBO  4yenmoBewecknx  pac. HaydHass  HECOCTOSATENBHOCTh  pacu3Ma.



[Tprcnoco0neHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSIM OKPYXAlOIIel Cpeibl.
Brnustaue reorpaduueckoit cpenbl U aperida reHoB Ha MOPGOIOTHIO U (PU3UOTIOTHUIO
YEJI0BEKA.

MexaucuMiuinHapHble  MeToJbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEOOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0OJTOBHON MO3T UelIoBeKay,
«YenoBexkooOpa3Hbie 00e3biHb, «CKeNeT YeIoBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
IpPEBO  YeNOBEKa», «ABcrpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIIOBEKa», «Packl 4elloBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTEeH, MpPEeIMETOB MaTepualbHON
KyJIbTYphl ~TIPEIKOB 4YeJOBeKa, penpoaykiuu (dbororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJI0BEKa, MOJIEIb
yeperna yeJoBeKa U Yeperna MMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJEIHN TOPCA MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTAllui YEIIOBEKAy.

Tema 6. Jxkojsoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHue u pa3BuTHe dkosoruu B Tpynax A. ['ymGonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenbl u 3amauu
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonsl skonoruu. [loneBble HaGmoAeHUA. DKCIEPUMEHTHI B HKOJIOTHU:
NpUpPOAHBIE W JiabopaTopHbie. MonenupoBaHHe B OKOJOTUU. MOHUTOPHUHT
OKPY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHAIBHBIN U TJI00ATbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pDEHNE KaK OCHOBA CBS3€M YeNOBedeCcTBAa ¢ mpupoaor. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhl U KOJIOTUYECKON TPAMOTHOCTH HACEJIEHUSI.

JdemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl 3Kkonorun», «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTHYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS



Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUYECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEHCTBUS 3KoJiornueckux ¢akropos. IIpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIIEKTpa HAa OPTraHU3MBbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHUN M JKMBOTHBIX 110 OTHOIICHHIO K cBeTy. CHUTHaJbHas pOJIb CBETA.
doTonepuoau3m.

Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opraHu3Msbl. [IoMKuUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormdeckuil (axrtop. Ilpucmocobinenusi pacteHuit K
NOJIEpKaHUI0 BOJHOrO OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Bozie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rIlyOMHHAasT  TOMAMOYBEHHAs, BHYTPUOpPraHU3MEHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpesl 00uTaHusl opranu3moB. [IpucnocoOnennst opraHu3MoB K )KU3HU
B Pa3HBIX cpefax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUYHBIE H
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

’Kusnennsie popmbl oprann3moB. [lonsTue o )xu3HeHHoi popme. JKu3HeHHbIE
bopMbl pacTeHWil: AEpeBbs, KyCTapHUKU, KYCTapHUYKH, MHOTOJIETHHE TpPaBBI,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’3poOnOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dhakTopsl. Bunbl OMOTHYECKHUX B3aUMOICHCTBUN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI 71 CYLIECTBOBaHHS OPraHHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JemoHcTpanuu

Tabnuipsl U cxembl: «Okojoruueckue ¢akTope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TE€nIoKpOBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DH3HMONOrHMUECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOTrHYECKHEe PUTMBDY,
«Kuznennsle popMbl pacTeHU», « KuzHeHHbIe (hOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMA XBOMHOrO Jieca», «llemn nuranus»,
«XUIITHUYECTBOY, «ITapazutuzmy, «KoHKypeHIus», «CumOmn03»,
«KommeHcanuzmy.

O6opynoBanue: repbapuud pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,



TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIIOOWBHIC, TCHEITIOOMBHIC H
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], TepOapUU U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pAcTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJJIEKIIMK >KMBOTHBIX, OOUTAIONINX B Pa3HbIX cpeax,
repOapu U KOJUIGKIIMM PpACTEHUM M IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUICKITUU PACTCHHH W >KUBOTHBIX Pa3IUYHBIX >KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3TUYHBIX OMOTUIECKUX B3aMMOICHCTBHSIX.

JlaGopaTopnasi paGora «BbisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUAIO CBETAY.

JlaGopaTtopnasi paGora «BbigBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTtopHnasi pabora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX
MeCT OOUTaHHUS.

Tema 8. Ik010rusi BUAOB U MOIMYJIANMA

OKOJIOTUYECKHE  XapAKTEPUCTUKHU INAIE 1117078 [Tomymsimuss ~ Kak
Ouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTEIW MOMYJISIUMU: YHUCIECHHOCTh, IUIOTHOCTb,
BO3paCTHAas M TIOJOBAasl CTPYKTYpa, POKIAEMOCTb, MIPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJOoru4ecKas CTpykrypa nonyysinuu. OlieHKa YWCIEHHOCTH TOMYJISIIAM.
JlnHaMuka momysAnud U €€ peryanusa. bUOTHUYEeCKHU TMOTEHIMANT TMOIMYJISIHUY.
MoaenupoBanrue TMHAMHUKHA TONYJISIIAKA. KpHuBbIe pOCTa YUCIEHHOCTHA MOMYJISIIIUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH TMOMYJISIIUN: poyib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOrMYEecKO HuIIe Buaa. MectooOutanue. MHoromepHas
MoJzenb sKkosiornyeckon Humm Jx.M. XartumHcoHa. Pasmepbl 3konorndeckou
Hui. [ToTeHnnanbHas U pealTn30BaHHAas HUILIU.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl U HX >KU3HEHHBIC
CTpaTeruu. JKOJOTUUYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosornueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JdemoHcTpanuu

IToprper: k. M. XaTuynHCOH.

Tabnuipl U cxeMbl: «DKOJOTUYECKUE XapPaKTEPUCTUKU TOMYJIAIIUN,
«ITpocTpaHCcTBEHHasi  CTpyKTypa momyiasiuum», «Bo3pacTHble  OUpaMHIbI
nonyysiiun», «CKOpOCTh  3aceleHUsi IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opraHuzMamn», «Mojeib 3kosiorndeckor Humu [x. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucrnocobiieHus ceMsiH pacCTEHUHN K PacCEeICHUION.



Tema 9. Jxosorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3U MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Dxocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHkuMOHATBHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue nenu u cetu. AOHOTHUUECKHE OJIOKHU
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BeleCcTB U OTOK YHEPTUU
B DKOCHUCTEME.

OcHOBHBIE OKA3aTENHN HIKOCUCTEMBL. bruoMacca u mpoayKIus. IKOJIOTHUYECKUE
MAPaAMHUJIBI YUCEN, OMOMACCHI U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIleccuu. [lepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTpPOIOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOmiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl MOpel U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCMmblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznnuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opojackas
bnopa u ¢ayna. CuHaHTpomuzaiusi Tropojckoil ¢ayHbel. buonoruueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3¢hghexma u ud08-30uhukamopos (Kirouesvlx
6U008) 6 yHKkyuonuposanuu sxocucmem. 1lepeHOC FHEPTUA U BEMIECTB MEXKAY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmbl 6030eticmaus 3a2pA3HeHUl PA3ZHbIX MUNO8 HA CYOOP2AHUBMEHHOM,
OP2AHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOGHAX,  OCHOGbL
9KOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsusi. MeTononorus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuuet u cxembl:  «Ctpyktypa  OuoOlleHO3a»,  «ODKOcHUCTeMa

IIMPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOIO jeca», «OyHKIIMOHAIbHBIE
IpyMNIbl OPraHU3MOB B 3KOcHUcTEMEY, « KpyroBopoT BemecTs B 3kocucTeMey, «Llenn
nuTaHus (macTOWIHAas, JETpUTHas)», «IKOJOTMYecKas NupamMuaa YuCem,
«OKoyiornyeckas nupammuaa Ouomacch», «IKOJOTHYECKass MUPaMUIa YHEPIHM»,
«O6paszoBanue 6ono0tay, «IlepBuuHas cykueccus», «BoccTaHoBIIEHHE Jieca MOCIE
nokapa», «JKocucTteMa 03epa», «ArpoueHos», «KpyroBopor BelecTB M IMOTOK
SHEpPruM B arpoueHose», «[Ipumepsr ypboskocucTem.



O6opynoBanue: repdapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia IMITHIT 1
3Bepeit, repOdapuu KyJabTYpPHBIX U JTUKOPACTYLIUX PACTEHU, aKBAPUYM KaK MOJENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanmue ypo03KOCUCTEMBD».

Jlabopatopuass padora «l/3ydeHue paszHooOpaszusi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKypeHsi «DKCKypCcHUsl B TUIUYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HSK,
SJIBHUK, Ha CYXOJIObHBIA WU TIOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «DKCKYpCHUsl B arposKocCHCTeMy (Ha MOJie¢ WIM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obOmemmanerapHas o0ojiouka 3eMIIHM, TIE CYIIECTBYET WIIH
CylIecTBOBaJa KM3Hb. PazButue npeacrasienuii o 6nochepe B Tpyaax 3. 3iocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. JKuboe
BEIECTBO Orochephl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
ri100abHOM PKOCcHCTeMbI. JuHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIECTB U OMOTEOXUMHUYECKHUE IUKJIIBI (YTIepo/a, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.

3oHanbHOCTH OMocdepsl. [lousTue o Onome. OCHOBHBIE OMOMBI CYIIH: TYH/IPA,
XBOWHBIEC Ji€Ca, CMENIAHHbICE W IIUPOKOJMCTBEHHBIC Ji€ca, CTEIW, CaBaHHBI,
MyCThIHU, TPONTUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUSA )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANIA U
onocdepHbIX PYHKIUH.

JleMoHCTpauumn

[Toptpetsi: B. . Bepnanckuid, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsr 3emmm», «KpyroBopoT azoTa B mpupoe»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor kKuciopoga B TPHUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KnumaTudyeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «IIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN Pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI W WX NpPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOMN
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa TOYBEHHBIX
pecypcos. M3MeHeHnne kimumara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W JXKUBOTHOTO MHpa. OCHOBHBIE TMPHUHIIUIBI OXPaHbI MPHUPOJIBL.
Kpacubie xuuru. Oco0o oxpansembie mnpuponanbie Tepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TAPKHU.



OCHOBHBIE TPUHLMUIIBI YCTOMYMBOTO PA3BUTHUSI YEIOBEUYECTBA U TMPHUPO/IBHL.
PaunonanpHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OHMOJIOTMYECKOTO
pazHooOpazus 3emnu. OOImIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBU.

Pa3BuTHE METOJOB MOHUTOPHUHIa pa3BUTHS OMACHBIX TEXHOTCHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHoGyl
9Kopeaburumayuyu dKocucmem U cnocooos 060pvObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpanumn

Tabmu1s! u cxembl: «3arpsizHeHue aTMocepr», «3arpsa3HeHne TuAPOCHEPb,
«3arpsi3HeHue nouBbly, «[lapHuKoBeIi 3¢ dekT», «Ocob0 oxXpaHseMble IPUPOIHbIE
TeppUTOPUN», «MOJIenH yIpaBIsieMOTro MUPay.

Oo6opynoBanue: Qororpapuu OXpaHAEMbIX pacTeHMH M KUBOTHBIX KpacHoi
kHur" Poccutickoit @enepannu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHIO  OHMOJOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKICHUU JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pPa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0 00Pa30BaHUs, HAIUYUe NPABOCO3HAHUSL YIKOTOTUUECKON KYJIbTYPHI,
cnocobHocmu cmasums NEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TMpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MMATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSIKY, YETOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOJCTBOBAThLCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3WIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pPACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTA B MPOILIECCE peai3allid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEBHOU ESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBaKCHHE 3aKOHA
U TIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JEATEILHOCTH IIPU CO3aHUHN YUEOHBIX
MPOEKTOB, pEIICHUHW Yy4eOHBIX M TO3HABATEIBHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TMIO3HIIMI0 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBACHITH €€;

YMEHHUE YUYWUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHYECTBY B IIPOIECCE COBMECTHOTO BBINOJIHEHUSA
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/1ad, YBaKUTEIHLHOIO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTH POCCUHUCKOMN TPAKITAHCKON UICHTUIHOCTH, TATPUOTU3MA,
YBaKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH miepea PoanHoii, roparoctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIbHOTO Hapoja Poccuu;

[IECHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM MIPUPOIBI,
JTIOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTaHOBJIEHHE U
pa3BUTHE OHOJIOTHH, TOHUMAHHUS 3HAYCHUS OWOJIOTMM B IIO3HAHWU 3aKOHOB
MIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJAUTENSAM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS I[EHHOCTEM CEMEHWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAas ICTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHUE IMOITMOHATBHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MIPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro Bocnutanusi, GOpMHUPOBAHHS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIaronoJyunsi:

MMOHMMAaHME 1 pealh3aliys 3I0POBOro 1 6€30macHoro oopasa Ku3HH (3I0POBOE
MATaHKE, COOTIOACHNE THTHCHHUYECKUX IMPAaBUII 1 HOPM, COQTAaHCHUPOBAHHBIN PEKUM
3aHSATHM W OTHObIXa, peryisipHas (Qu3uyeckas aKTUBHOCTh), OEpPEKHOTO,



OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (hU3UYECKOMY H
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHME TMOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIUEK (YyMOTpPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYA0TIO0HE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJOTHYECKOW M COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH M CAMOCTOSITEIIHHO
BBITIOJTHSATH TaKyIO JAEATEIbHOCTD;

WHTEPEC K pa3InyHbIM cdepaMm MmpodheCcCHOHATBHON ACITEIHPHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiel mnpodeccun U pearTn30BHIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpa3OBaHHMIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0TU4eCKOIr0 BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEeIbl;

OCO3HaHUE TJI00ATLHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOIB30BaTh MPUOOPETAEMBbIE MPU N3YUECHUN OMOJIOTUY 3HAHUS
M yYMEHHMS TpU PEIICHUU MpoOJieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOONIOIb30BaHUEeM  (COONIOZICHHE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HENMPUATHUE IEUCTBUM, IPUHOCAILINX BPEJ OKPYKAIOLIEH MPUPOJHOU
cpelle, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE DKOJIOTHUYECKUE MOCTIEACTBUS
MPEANPUHUMAEMBIX AEHUCTBUN U NPENOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOMN
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;



NOHMMaHUE creuupuKkn OHONOrMM Kak HayKd, OCO3HaHHs €€ poiau B
(dopMHpOBaHUN PALIMOHATBFHOTO HAYYHOTO MBIIUICHHUS, CO3JAaHHM ILIEJIOCTHOTO
IpeCTaBICHUS 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE NPUPOIBI, YeJOBEeKa U
o0IiecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pELICHHH MpodiieM
COXpaHEHUS IPUPOHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUYMMOCTH OHMOJOTMU JJISi COBPEMEHHOM LMBUIM3ALINU:
o0ecriedyeHuss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE IEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBAa, MOKMCKA MyTeH BBIXOJA U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieueHuss  MepexoJa K  YCTOMYMBOMY — pa3BUTHIO,  PallMOHAIBEHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B HEISIX
NOBBILIEHUS] OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoi
IpU U3Y4EHUH OUOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUA JJIs aHaiau3a u
OOBSICHEHHMSI SIBJICHUIM OKpPY)KAIOIIET0 MUpPa U MPOUCXOASIMX B HEM HM3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS IS
peleHus mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAyYHOW JAESITeNbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIe i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TOHSATHS, OTPakKaIOUUe
[[EJIOCTHOCTh HAy4YHOM KapTHHBl MHUpPa U CHEeUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIECC,
CHUCTEMa, Hay4YHBIH (akKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHNE, HAOIIOICHNE, H3MEPEHUE, DKCIICPUMEHT | JPYTHUE); YHUBEPCATbHBIC
ydeOHbIe JCHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPAaMOTHOCTH M COIMATIBLHOMN
KOMIETEHIIUU  OOYYaloIMXCsl;  CMOCOOHOCTh  OOYyYarolmMXCsl  HCIOJb30BaTh
OCBOCHHBIE MEKIUCITUTIIIMHAPHBIC, MUPOBO33PEHYECKHIE 3HAHUS ¥ YHHBEPCATbHBIE
y4eOHbIE IEUCTBUS B TTIO3HABATEILHON M COLUAIIbHOM MPaKTHKE.



B pesynbTaTe n3ydenusi OMOJIOTHN Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus
y oOyuvatomierocs OyayT chOpMHpPOBaHbI TO3HABATENbHBIE YHHUBEpCAIbHbBIC
y4yeOHble JEHCTBUS, KOMMYHUKATUBHBbIC YHUBEPCAJbHbIE Y4YeOHbIE JIEHCTBUS,
peryJsiTUBHbIC YHUBEPCAIbHBIC yUeOHbIEC IEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MertanpenMeTHble Pe3yJbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHus JJOJKHBI OTPaXKaTh:

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU MO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIUICHHS
(amanm3a, CHHTE3a, CpaBHECHMUSI, KJacCU(pUKAIMU, 0000IIEeHUS ), PACKPHIBATH CMBICT
OMOJOTUYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIEC MPU3HAKH, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIOJIb30BaTh OMOJIOIMYECKUE TOHATUS Ul 0ObACHEHUSI (PAaKTOB U SIBICHUN
YKUBOM IIPUPOABL;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIyKTUBHBIE, 110
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

MPUMEHSATH CXEMHO-MO/IENIbHBIE CPEACTBA JIsl IPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3y4yaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKxKe
IPOTUBOPEYMI PA3HOTO poOAa, BBISBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;

pa3pabarbiBaTh IUIaH peElIeHHUs NpoOJeMbl C YYETOM aHadu3a HWMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH paO0OTy B YCIOBUSIX PEAILHOT0, BUPTYaIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PEIICHUH KU3HEHHBIX PoOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOUCKY METOAO0B PELICHUS! TPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJI30BaTh PA3JIMUHbIE BUJIBI JACSITEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €ro HWHTEepPIpEeTaluH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTyalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX IPOEKTOB;

(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;



CTaBUTh M (HOPMyIHpPOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TIOJIyYEHHBbIE B XOJE PpEIICHUsS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBISTh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOCa CPEICTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HECSITCIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpPMALUU (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UPOBATh
UHGOPMAITUIO PA3IMYHBIX BUIOB U (POPM IPEICTaBICHUS, KPUTUYECKU OIEHUBAThH
e€ IOCTOBEPHOCTh U HEPOTUBOPEUNUBOCTE;

dbopMynupoBaTh 3aMpoOChl U MPUMEHATH PAa3IUYHBIE METOMABI MPHU TOUCKE U
otbope Ouosorndeckoi MHMOpMalMKU, HEOOXOAUMOM JIJIsi BHIIOJHEHUSI YUEOHBIX
3amad;

npuoOpeTaTh OMBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO HCIOJIb30BaHUS PA3IMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
Ounonornyeckon nHpopManuu (CXembl, rpapuKu, TMarpaMMbl, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyeckon HHPOpMANMEH: TMPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMHU A€l CTBUSIMM:

1) o6menmue:

OCYILIECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMoi TeMmbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHSI OTHOCHUTEIHHO BBINOJHEHHUS MpeiaraeMon



3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JMasnora Wik JUCKyCCUN);

pacro3HaBaTh HeEBepOaJlbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HMKHOBEHUS KOH(JIUKTHBIX CUTYyalluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh Pa3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOCCETHUKY
U B KOppPEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOU
paboThI IpH pelIEHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJIEUCTBYSI MPU PEIICHUH YUeOHOU 3a/1a4u;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUICKTHBRA,;

OpUHUMATh IeJIM  COBMECTHOM  JIEATEIBHOCTH, OpPraHU30BbIBATH |
KOOPJIMHUPOBATh JCUCTBUSL MO €€ JOCTUKEHUIO: COCTaBJIATh IUIAH JEHCTBUU,
pacmpeneniarh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

mpemjiaraTh HOBBIE TIPOCKTHI, OIICHWBATh HWJEHW C TIO3WIIMA HOBU3HHI,
OPUTHHATBHOCTHU, TIPAKTUICCKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BBHIOMpATh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHOIIECHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelbHON
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSATENILHO COCTABJISATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pa3HBIX 00JacTsAX 3HAHWH, TOCTOSHHO TIOBBIIIATH CBOW OOpA30BATENBHBIA W
KyJbTYPHBIA YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHTYallUsiIM, BHOCUTh KOPPEKTHBBI B JESTEIBHOCTB,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BIQJICTh  HaBBIKAMU  IIO3HABATEIILHOW  peIEKCHMH KaK  OCO3HAHHSA
COBEPIIAEMBIX JCWCTBUH M MBICIHTENBHBIX TIPOIECCOB, WX PE3YJIbTaTOB U
OCHOBAHWH, UCIIOJNB30BaTh NMPUEMBI peQUIEKCUU JUIS OICHKH CHTYyallld, BhIOOpa
BEPHOTO PEIICHMUS;

yMETh OIICHWBAaTh PUCKM W CBOEBPEMEHHO TNPUHUMATH DPEIICHHUS IO WX
CHIDKCHHIO;

NPUHUMATh MOTHUBBI M apTyMEHTBl JPYTUX T[PH aHaIu3e pe3yIbTaToB
NeSITeTbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

NPUHUMATH ce0sl, TOHUMAas CBOM HEJJOCTATKU U JOCTOWHCTBA,

NPUHUMAaTh MOTHBBI W apryMEHTBHI JIPyTUX TPH aHaJIH3€ pe3yJIbTaTOB
NeSITeTTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLINOKH;

pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHUP C TTO3UIIUU JAPYTOr0 YeJIOBEKa.
NPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHUSI COJEpXKaHUSI Y4eOHOro MpeaMera
«buonorusi»y Ha yray0iaEHHOM ypOBHE OPHEHTHPOBAHBI Ha oOecleueHue
npopuapHOro  oOyueHust  oOydawoniuxcss  Ouojmoruu. OHHM  BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIPETAIIMN U TIPEOOPa30BAaHUIO 3HAHWMA, BUJIBI IEATCILHOCTH TI0
MOJTYYCHHUIO HOBBIX 3HAHWW W WX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAK)KE B
peaNbHBIX KU3HEHHBIX CUTyanusx. [IpemMerHbie pe3ynbTarhl MPEACTaBICHBI 10
rojilaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS ydeOHOoro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
TIPUPOOTIOIB30BAHUS, O BKJIAJIC POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oonosoruu;

BJIQJICHUE CUCTEMOM OWOJOTUYECKUX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOITOJIAraloIye OWOJIOTHYECKUE TEPMHHBI W TOHATHA (KWU3Hb, KIICTKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. IlIneitnena, P. BupxoBa, XxpoMmocomHas Teopust
HacnenctBeHHocT T. Moprana), yuenus (H. U. BaBumoBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHI ), 3aKOHBI (€TMHOOOpa3us



MOTOMKOB TE€PBOTO TOKOJEHHs, PACUICIUICHUS, YHUCTOTHl TraMeT, HE3aBUCHMOTO
HacienoBanust [. MeHaens, TOMOJIOTUYECKHX PSIOB B HACJEICTBEHHOU
n3MmeHunBoctd H. M. BaBuiioa), npuHIMMIBI (KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJAaMH HAyYHOIO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

yYMEHUE BbIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUl, XUBOTHBIX, YEIOBEKAa, IMPOIECCOB KHU3IHEACITEIHLHOCTH,
MPOTEKAIOIINX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, 3MOpHUOrenesa, nocTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  HMHJIMBUIYaJBHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIy OpraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIIETOK PAa3HbIX TKaHEW M UX (YHKIUSIMH, MEXIY
opraHaMud M CHCTEMaMU OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U HX
GyHKUUSIME, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMU, MEXKIY ITarmamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHIOM U (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHHE BBISBIISATH OTIWYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl JOKA3aTeNbCTBA POJICTBA OPraHU3MOB pa3HbIX
CUCTEMATUYECKUX TPYIIIT,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBIISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIJBUTaTh THUIOTE3bl, TPOBEPATh WX OSKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCICIOBAHMs, AaHATU3UPOBATH TOJTYYCHHBIC
PE3YNIBbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHOoJIOrHw,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAayYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHIusx;

YMEHHE OILICHUBAaTh JITHUYECKHUE AacClEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHHPOBAHUE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JeATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBINIJIEHHOCTH, YIiAyOJasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJIOJDKEHHE  OMOJOTHYECKOro 00pa3oBaHMs B OpraHM3alUsAX CPEIHEro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MIPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTpEJICICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUU
(aBomronionHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHS DBOJIIOINH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabimieBoro cxoxacrsa K. M. bapa), npasBwia (munumyma HO. JluGuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumorteza «vupa PHK» V.
['unGepra);

YyMEHHE  BJIQJ€Th  OCHOBHBIMU  METOJJaMHM  HAy4YHOrO  IO3HAHWA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOJIOJCHHE, JKCIIEPUMEHT), CIocOo0aMu BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIONIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJIIONMATPUIECKOTO U CUMITATPUIECKOTO BUI000pa30BaHus,
BIUSHUAA ~ JBWXKYIIMX  CHWJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOIIMU, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHCHTaMHU Pa3IMYHbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYMUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHWs, aOUOTUYECKUX M OMOTHYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3ed  OpPraHu3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX



CHUCTEeMAaTHYCCKUX TPYII, B3aUMOCBSI31 OPraHU3MOB M CPeIbl OOUTAHHS, CINHCTBA
YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXPaHCHHS MHOT000pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHHMSI IIPUPOJIBI M YCTIOBCUYCCTRA;

YMEHHUE peIIaTh OMOJIOTHYCCKUE 3ada9H, BBISBIISTh IPHUYNHHO-CJICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYSCKUMH TIPOIECCAMU U SBJIICHUSIMH, JICTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YJIbTaTOB;

YMCHUE BBINMOJIHATH JITA0OPATOPHBIE M IPAKTUYCCKHUE PAaOOTHI, COOIIOIATH
IpaBwiia Ipu paboTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3bI, TPOBEPATh MX OSKCICPUMEHTATHHBIMU
cpeiacTBamMH, (GOpMYJIUPYs Ieidb HCCICIOBAHMS, aHAJIU3UPOBATH ITOJYYCHHBIC
pe3yJIbTaThI U JICJIATh BBIBOJIBL;

YMEHHE ydYacTBOBaTh B Y4EeOHO-HCCIICIOBATEIBCKOW paboTe 10 OHMOJIOTHH,
9KOJIOTMM W MEIUIIMHE, NMPOBOJUMONM Ha 0a3e MIKOJIBHBIX HAayYHBIX OOINECTB, W
nyOJIMYHO  TPEJCTABIATh  TOJYYEHHBIC  PE3yNbTaThl Ha  YYCHHUYECKHX
KOH(DepeHusX;

YMEHHE OIICHWBATh TUTIOTE3bl M TCOPHH O TPOUCXOKIICHUH KU3HU, YSIIOBEKA
U YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIIOCO0ax MpeIO0TBPAIICHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIM BBIOOp Oymymiel mpodeccHoHaTbHOM
JESTSIIBHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOTH30BAHNSI, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHUH, CEIBCKOTO XO3AWCTBA, ITHIIEBOM
IIPOMBIIIJICHHOCTH, YIUIYOJIATh IT03HABATCIbHBIA HMHTEPEC, HANpPaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIICH  MPOPEcCCHH H  MPOJIOJDKCHHUEC
OHMOJIOTHYECKOTO 00pa30BaHUs B OPraHHM3AIMIX CPEAHET0 MPOPECCHOHATBLHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM ugposbie
Ne i/ IporpaMmb1 pasi Beero KonTpoabubie IIpakTuueckue f)lgpg)f OBAT eJ)ILHH e
padoThI padoThI pecype
1 buonorus xak Hayka 1
2 JKuBbie cUCTEMBI U UX U3yUYEHUE 2
3 buosorust kineTku 2 0.5
4 XHUMHUYECKasi OpraHu3anus KIETKU 10 1
) Crpoenvne u GyHKIUHU KICTKU 8 2
5 OOMeH BelecTB U IPeBpalleHUe YIHEPTUHU B 9 1
KJIETKE
7 HaCJIeIlCTBeH}faﬂ uHpOpManus U 9 05
peanusanus e€ B KJIeTKe
8 JKU3HEeHHBIN UK KIETKH 6 1
9 Crpoenue U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3smHOXkeHuE U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKka 0 HaCJIE€CTBEHHOCTU U 2 05
U3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eHeTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTexHonorus U cUHTETHYECKast OMOJIOTHs 4
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBaHue pa B U TEM uppoBbI
Ne i/m Y —— pasieno ¢ Beero Konrpoabnsie IIpakruuyeckue f:é pg)f 0(:3 aT:J)Il)HLI e
padoThI padoThI pecypes
1 3apox/IeHUE U Pa3BUTHE 3BOIOIMOHHBIX 4
Npe/ICTaBICHUN B OMOJIOTHH
2 MukposBoTIOIHUS U €€ pe3yabTaThl 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [TporcxoxaeHUE U Pa3BUTHE )KU3HU HA 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHs — HayKa O B3aUMOOTHOIICHUSIX
6 OpraHU3MOB U HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKaroIleH cpeoit
7 Opranusmsl 1 cpeia oOuTaHus 9 1.5
8 DKOJIOTUsl BUJIOB U MOITYJISIUN 9 0.5
9 DKos0rUs coo01IecTB. DKOJIOTHYECKHE 12 05
CUCTEMBI
10 bruocdepa — rimobanbHas SKocucTeMa 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
H3yUYeHH s

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

buonorus xak KoMIIeKCHas HayKa U KaK
4aCTb COBPEMCHHOI'O 06IHCCTB3

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBa}I OpraHu3anua )KUBbIX CUCTCEM

A WM

HcTopust OTKPBITUS U U3YyYEHUS KIICTKH.
Knerounas teopus

Metoabl MOJNIEKYJIIPHON U KJIETOYHON
ouosoruu. [IpakTrdeckas padora
«3y4eHune METO10B KJIIETOYHOU
Oouostoruu (xpomarorpadus,
anekTpodopes, muddepeHnraibHoe
neHtpudyruposanue, [1LP)»

R R R e

0.5

XUMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJIICTKHU, UX
Ouosoruueckas POJib

Opranuyeckue BelecTBa KIeTKH —
oenku. JlaboparopHas pabota
«O06Hapyx)eHHe OETKOB ¢ TOMOILBIO
KA4ECTBEHHBIX PEAKIUI»

CaoiicTBa, ki1accuduxanys 1 GyHKuuu
0enKoB

0.5

10

11

Opranndeckue BeIecTBa KIETKH —
YTJIEBOJBI

Oprannyeckue BeIecTBa KIETKH —
JIVTTATBI




12

13

Hyxneunoseie kucnotsl. JIHK u PHK.
JlabopaTtopHast pabora «Hccienoanue
HYKJICMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
KIIETOK Pa3IMYHBIX OPTaHU3MOB)

Crpoenne u pynkuuu ATO. [pyrue
HykieosuaTpudocharel (HTD)

0.5

14

CexBenupoanue JJHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMUKH,
MIPOTCOMUKH

15

MeToapl CTpYKTypHOU OHOJIOTHH

16

Tumnsl K1eTOK. HpOKapI/IOTI/I‘IeCKaH KJICTKa

17

18

19

CtpoeHnue syKapuOTUYECKON KIIETKH.
[TpakTrueckas pabota «3yuenue
CBOWCTB KJIETOUYHOW MEMOPaHbI»

IToBepxXHOCTHBIN amnmapar KIETKH
OnHOMEMOpaHHBIE OPTaHOUBI KIETKH.
[TpakTrueckas pabota «3yuenue
JBUKECHHUSI IUTOILIA3MBI B PACTUTEIIBHBIX
KJIETKax»

0.5

0.5

20

21
22

[TosryaBTOHOMHBIE OPraHOUABI KIETKU:
MUTOXOHJIpHH, T1acTUbl. JlabopaTopHas
pabora «VccrnenoBanue miasmMoinsa u
JeTIIa3MOJIN3a B PACTUTEIIBHBIX KJIETKAX)»
HemeMOpaHHbIe opraHOU/IbI KJIIETKH

Crpoenue U GyHKIUH s71pa

0.5

23

24

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHne cTpOCHHUS KIETOK Pa3IuIHbBIX
OpPTaHU3MOB»

ACCI/IMI/IJ'ISIIII/UI U JUCCUMUWIIAIIUS — IBEC
CTOpPOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora

0.5




«M3yveHune KaTaTuTHYeCKOW aKTHBHOCTH
(dbepMEeHTOB (Ha IpUMEpe aMUIIa3bl WIH
KaTaJsasbl)»

DepMEeHTaTUBHBIN XapaKTep peaKnil
KJIeTOYHOro MeTabonu3ma. JlabopaTopHas

25 pabora «3yueHue ¢pepMeHTAaTUBHOTO 1 0.5
paciienyieHust IepoKCHaa BOJIOPO/Ia B
PaCTUTENLHBIX U KUBOTHBIX KIICTKAX)

26 benku-akTBaToOphl U OEIKU-UHTHOUTOPBI 1

27 ABTOTpOGHBII THII OOMEHA BEIIECTB 1

28 ®DoTOCHHTE3 1
Xemocwurres. JlJaboparopras pabora

29 «CpaBHeHHE MTPOLIeCCOB (POTOCHHTE3A U 1 0.5
XEMOCHHTE3a
AHa’poOHBIC OpraHU3MbL. Bus

30 opoxenus. JlabopaTopHas pabora 1
«CpaBHEHHUE MTPOIIECCOB OPOKEHUS 1
JIBIXQHUSD»

31 AdpoOHBIE OpPraHU3MBL. JTaIlbI 1
HHEPreTHYecKoro oOMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa

32 npoToHoB. Cunte3 AT®: pabota 1
npoToHHON AT®-cuHTa3bI

33 Peakiinu MaTpu4HOTO CHHTE3a 1

34 TpaHCKpUTIIUS — MaTPUYHBIA CUHTE3 1
PHK

35 TpaHcsIHUs U €€ dTarbl 1

36 KoaupoBanue amuHokucnor. Poib 1
pubocom B OmocuHTe3e Oenka

37 Opranuzanus reioMa y mpoKapuoT u 1

9YKapHOT




MOJ'ICKy.]'IS[pHBIC MCXAaHU3MBI OKCIIPECCHUN

38 TeHOB Y 9 YKapHOT
Bupycsl — BHeKs1eTOUHBIE (POPMBI KUZHU

39 1 oOnuraTHBIC Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3iaHue MOJENHU BUPYCa»

40 Bupycusie 3a6OJIeBaIU{I/I$I YeJI0BEKa,
KHBOTHBIX, PACTCHUN

a1 HanortexHosoruu B 6Monoruu u
MeIUIuHe

42 Ku3HeHHBIN UK KIETKHA

43 Marpuunsriii cuare3 JIHK
Xpomocomsl. JTaboparopHast pabota

44 «M3y4eHne XpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIpernaparax»

45 JleneHue KJICTKHM — MHTO3
Tuns! kietok. KapuoknuHes 1 LUTOKUHES.

16 JlabGopaTtopnast pabora «Habnronenue 05
MHTO32a B KJIETKaX KOHYMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryssius »KM3HEHHOTO IUKJIA KJIETOK

48 OpranusMm Kak eIMHOE LIETI0e

49 Tkanu pacrenuil. Jlaboparopnas pabota 05
«M3y4yeHne TKaHEeH pacTeHUIN»
TxaHM KUBOTHBIX U Y€JOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHeil 0.5
KHUBOTHBIX»
Oprassl. CucTeMBI OPraHOB.

51 JlaGopatopHas pabora «3yueHue 0.5
OpraHOB IIBETKOBOTO PACTEHHSI

52 Ormopa Tesia OpraHu3MoB

53 JIBI>KEHNE OpraHu3MOB




54 [Tutanue opraHu3MoB 1

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[InmeBapuTenpHas CUCTEMA YEJIOBEKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue mo3BOHOYHBIX )KUBOTHBIX U 1
YyeloBeKa

58 TpaHcOpT BEHIECTB y OPTaHU3MOB 1

59 KpoBenocHas cucrema o3BOHOYHBIX 1
JKUBOTHBIX U YEIIOBEKa

60 Boigenenue y opranu3smMosn 1

61 3amura y OpraHu3MoB 1

62 MMMyHHas cucTemMa deioBeka 1

63 PaznpaxxuMocTh U perynsuus y 1
OpPTraHU3MOB

64 I'ymopainbHas perynsnus 1 9HI0KpUHHAS 1
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 DopMBI PA3MHOKEHUS OPTaHU3MOB 1

66 [TosoBOE pazMHOKEHHE 1

67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 HOJIOBBIX KJIeToK. JlabopaTopHas pabora 1 05
«3yueHne CTpOeHHS MOJOBBIX KIETOK HA
TOTOBBIX MHKpOIpenapaTax»»

69 WNunuBuyabHOE Pa3BUTHE OPTaHU3MOB 1
— OHTOTEHE3

70 3aksaika OpraHoB M TKaHEeH U3 1
3apOJIBIIEBHIX JINCTKOB
Poct u pazBuTHE JKUBOTHBIX.

71 JlaGopatopHas pabota «BrisBieHue 1 05

IMPU3HAKOB CXOACTBA 3apom>m1e171
ITO3BOHOYHBIX JXUBOTHBIX)




72

73

Pa3zMHOXeHME U pa3BUTHE PACTECHUI.
JlabGopaTtopnast pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHun»

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
T'CHCTUKHU KaK HAYKH

0.5

74

75

OCHOBHBIC TIOHSITHSI U CUMBOJIBI
reHetuku. Jlaboparopuas padota
«/Ipo3oduna Kkak 00BEKT TEHETHIECKUX
HCCIICIOBAHU I

3aKOHOMEPHOCTH HACIEAOBAHUS
npu3HaKoB. MoHOruOpuaHOE
ckpemuBanue. [Ipaktuueckas padbora
"N3yueHune pe3ynbTaToB
MOHOTMOPUAHOIO CKPEIIUBAHUS Y
Jp0o30¢uIbI"

0.5

0.5

76

77

78

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI
MOHOFI/I6pI/IIIHOFO CKpCIIMBaHUA

AHanmM3upyrolee CKpenuBaHue.
Henosnnoe nomMuHMpoBanue

JurnbpuaHoe cKpernBaHue.
[Tpaktuyeckas pabora «M3ydenue
pe3yNbTaToOB IUTHOPUIHOTO
CKPELMBaHUS Y JPO30(PHIIBI»

0.5

79

80
81
82

[{uTonornyeckre OCHOBBI AUTHOPHUIHOTO
CKpELIMBAHUS

CuernieHHOe HaclIeIOBaHUE MTPU3HAKOB
XpOMOCOMHasi TEOPHST HACTIECTBEHHOCTH
I'eHeTuka nmona

83

I'enoTun kak 1eI0CTHAsA CUCTEMA

84

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTEeHNM, ’KUBOTHBIX U YEJIOBEKA

R R R R R e




85
86

87

N3MeHunBOCTH MpU3HAKOB. Buibl
U3MEHYUBOCTHA

MonudukarmonHas U3MEHYHBOCTh

BapuauvoHHBIN psia U BApUaLlMOHHAs
kpuBas. JJaboparopHas pabota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
ITocTpoeHnne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOM»

0.5

88

89

I'enotunuueckas NBMEHYHUBOCTb.
KomMOuHaTuBHas N3MEHYHNBOCTD

MyTanuonHas U3MEHYUBOCTb.
[TpakTrueckas paborta «MyTtauuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MHUKpoOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npolecca. DNMUIreHeTUKa U STUTeHOMUKA

91

['eneruka yenoBeka. [IpakTrueckas
paborta «CocTraBiieHre U aHATN3
POAOCIIOBHOM

0.5

92

MeToabsl METUITMHCKON T€HETUKH

93

3HadeHue MEIUIIMHCKOM T€HETUKHU B
NpeaoTBpPAICHHUU U JICHCHUHU
FeHETHYECKUX 3a00JIeBaHU YeI0oBeKa

94

95

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTEHUH U TIOPOJL
JIOMAITHUX KUBOTHBIX)

MeToap! celeKIIMOHHON paboTHl.
JlaGopaTtopHnast pabora «3yuenue
METOJIOB CEJIEKLIUN PACTEHUI»

0.5

0.5




JlocTHKEeHMS CEeEKIIMU PaCTEHUN 1

96 *KHUBOTHBIX. [IpakTnueckas pabora 1
«ITpuBHBKa pacTeHU»

97 CoxpaHeHue, U3y4eHHEe U UCIOJIb30BaHUE 1
TeHETHYECKUX PECYPCOB
buoTexHonorus kak Hayka U OTpacib

98 npou3BojcTBa. [IpakTuyeckas padbora 1 0.5
«M3ydyenne 00beKTOB OMOTEXHOIOTUIY

99 OCHOBHBIE HANpaBJICHUS] CHHTETHYECKON 1
Ounonoruu

100 XpOMOCOMHAsI ¥ T€HHAsI HH)KCHEPUS 1

101 MeaunuHCcKue OMOTEXHOJIOTHU 1

102 PesepsHbiit ypok. IloBTOpenue, 1
0000111eHIe, cUCTEMaTH3AIUs 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 102 135

[TPOI'PAMME




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[
JI:;H Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;‘:‘CHI/ISI gg}?;l;zizlfenbnme
padoThI padoThI pecypes
1 OpomonnonHas teopus Y. Jlapsuna 1
2 JIBrOKyIIME CUIIBI DBOJIIOLMH BUIOB 10 Y. 1
HapBuny
3 bopsba 3a cymecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPOIBOJIIOLMS U MaKPO3BOIFOLIHS
5 [Tonmynsanus — 3neMeHTapHast eMHNALA 1
3BOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BbIsiBIEHHNE U3MEHYUBOCTH Y '
oco0ell OHOTO BHJIa»
8 OneMeHTapHble GaKTOPHI IBOITIOLHUU 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M305smun nomyIsiui: 1
reorpaduyeckas, Ononormueckas
11 EctectBeHHbI 0TOOp — HanpaBIISIOLINI 1
(bakTop BOJIIOLIUU
12 [TonoBoit oT60p 1
ITpucnocoOaeHHOCTh OPraHU3MOB Kak
13 pe3yabTaT MUKPOIBOJTIOIUH. 1 0.5

JlaGopaTopnas pabora «M3yuenue




apoMop(h030B U HUIMOAAANITAUN Y
pacTeHUH U KUBOTHBIX)»

[Tpumeps! nprcTiocOOICHHH Y

OPraHU3MOB: MOP(OJIOTUIECKHE,
¢usnonornueckue, ONOXMMUIECKHE,

14 0.5
noBeneHvyeckue. JlaboparopHas padora
«[IpucnocobneHus: OpraHu3MOB H UX
OTHOCHTEJIbHAs 1Ie1eCO00Pa3HOCTh)»
Bun, ero kpurepuu u CTpyKTypa.

15 Jlaboparopuas pabota «CpaBHeHUE 05
BUJIOB 110 MOP(HOJIIOTUYECKOMY
KPUTEPHIO»

16 CrtpykTypa BuIa

17 BunoobpazoBanue kak pe3yiabTaT
MHUKPO3BOJIOIUU

18 CBs13b MUKPO3BOJIIOIUH U
AMUAEMHUOJIOTHH

19 Maxkpossosmronust. [Taneontonornueckue
METOBI H3yUECHHUS DBOJFOIHN

20 buoreorpaguueckue MeToabl U3y4eHUs
HBOJTIOIINH
DOMOpPHUOTOTHYECKHUE U CPAaBHUTEIHHO-

21 Mopooruueckue MeTo 1bl U3y4eHHst
HBOJTIOIINH
MonekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MATEMAaTHUYECKUE
METO/IbI U3yUYEHHS IBOJIOIIUU

23 OO01re 3aKOHOMEPHOCTH JBOJTFOIIHH

24 AnanTuBHas paauanus.
HepaBHOMEpPHOCTH TEMITOB SBOJTIOIHH

o5 HayuHble runoTtessl IpoOUCX 0K ISHUS

JKA3HU Ha 3emiie




HOHay‘IHBIe MMpEaACTaBJIICHUA O

26 3apOKICHUY KU3HU
27 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTessl 3apoXKACHUS KU3HA
Uctopus 3emiin 1 MeTOABI €€ U3YUCHUS.
29 Jlaboparopnas padota «3yueHue u 05
OIMCaHNE UCKOMAEMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB)Y
30 HauanbHele 3Tars opraHn4eckon
HBOJIIOLIMH
31 DBOJIOIUS DYKAPUOT
OCHOBHBIE 3TaITbI BOTIOITUU
32 pacturensHoro mupa. [Ipaktudeckas 05
pabota «/3ydeHne ocoOeHHOCTEH '
CTPOCHHS PAaCTCHHI Pa3HBIX OTIEIOB»
33 OcCHOBHBIE 3TaIlbl 3BOIIOIUHU KUBOTHOTO
MUpa
DBOJIOIUS )KUBOTHBIX. [IpakTryeckas
34 paborta «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHS TIO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3Hu Ha 3eMIie MO Ipam 1
neproam
36 MaccoBbie BBIMUpPaHHS —
9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO
37 CoBpeMeHHBIH KOTOTUYECKHI KpU3HC,
€ro 0COOEHHOCTH
38 CoBpeMeHHas CHCTEMa OPTaHUIECKOTO
MIPOIILIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHHU3MOB
40 AHTpPOIOJIOTHS — HayKa O YeJOBEeKe




PazBuTue npenacrabieHuit o

41 MIPOUCXOKIACHUH YEIOBEKA .
Mecro yenoBeka B cUCTEME
opranudeckoro mMupa. JlaboparopHas

42 pabota «M3yuenue ocoOeHHOCTEH 1 0.5
CTPOEHUS CKeJleTa YellOBeKa, CBA3aHHBIX
C MPSIMOXO0XKJICHUEM»

43 JIBrOKyIIIME CUJTBI AHTPOTIOTEHE3a 1

44 CooTHouleHrne ONOIOTHYECKUX U 1
COLMAJIbHBIX (PAKTOPOB B aHTPOIOI'€HE3E

45 OCHOBHBIE CTaUU AHTPOMOTEHE3A 1

46 ITaneorenernka u mMajicOreHOMHUKA 1

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa 1
Yenoseueckue pacel. [IpakTudeckas

48 pabota «3ydueHne 3KOIOrHueCKux 1 0.5
ajanTanui 4eJI0BeKay

49 MeXIuCUUTUTMHAPHBIE METO/IbI 1
aHTPOIIOJIOTUI

50 3apokKI€HUE U Pa3BUTHE DKOJIOTUU 1
Mertoas! akonoruu. JlabopatopHas

51 pabota «/3yueHue MeTo/10B 1 0.5
HKOJIOTUIECKUX HUCCIICIOBAHUIN

52 3Ha4YeHne KOJOTHUECKUX 3HAHUH JUIs 1
4eJI0BeKa

53 Okonornyeckue pakTopsl 1
Abunortnueckue GakTopbl. CBeT Kak

54 skoJornyeckuit pakrop. JlabopaTopHas 1 05
pabota «BpIsBIEHNE PUCTIOCOOICHUI '
OPTaHU3MOB K BITUSTHHIO CBETa
AbGuoTtndeckue daktopsl. TemrepaTypa

55 KaK 9KOJIOTUYECKUH (aKTop. 1 0.5

JlabopaTtopHas pabota «BrisiBieHne




MPUCTIOCOOTICHUI OPraHu3MOB K
BIIUSIHUIO TEMIIEPATypPhD)

Abuornueckue Gpaxkropsl. BiaxkHocth
KaK 9KOJOTn4eckuil hakrop.

56 Jlaboparopnas pabota « AHATOMHYECKHE 1 0.5
0COOCHHOCTH PAaCTEHHI U3 Pa3HBIX MECT
OOUTaHUS»

o7 Cpenpl 0OMTaHNS OPTaHU3MOB 1

58 buonornveckue puTMbl 1

59 Xuznennrie GopMbI OpraHN3MOB 1

60 buotnueckue GpakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUIsl CYIIECTBOBAHHS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1
TOTTYJISIITUH
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIHH:

63 YUCJIEHHOCTD, JIOTHOCTh, BO3PACTHAS U 1
MIOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH TOMYJISIIHH:

64 POKIAEMOCTB, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAIINN

65 OKoJjorudeckasi CTpykTypa MonyJssiuu 1

66 JlnHaMMKa MOMYJISALUU U €€ PeryJIsaLns 1

67 KpuBsle pocTa 4nCIEHHOCTH MOMYJISIINH. 1
KpuBbie BEDKHUBaHHS
OKoJIornueckas HUIlla BUIA.

68 JlaGopatopHnas pabora 1 05
«[TpucriocobneHns ceMsiH pacTeHUH K
pacceneHnio»

69 Bua kak cucrema nonynsiuit 1




3aKOHOMepHOCTI/I IIOBECACHUS U MI/IFpaHI/Iﬁ

70 1
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OUOIICHO3 1

72 DKocucTema Kak OTKpbITasi cHCTEMaA 1

73 KpyroBopot BeliecTB 1 MOTOK SHEPTUU B 1
HKOCHCTEME

74 OcHOBHbIE MTOKa3aTeNIN IKOCHCTEMBI 1

75 DKOJOrM4eCKHUe MUpamMu bl 1

76 N3meHeHus coo0IIecTB — CYKIIECCHH 1
[TpupoaHBIe 5KOCHCTEMBI. DKOCHCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpEN U 1
OKEaHOB

78 [Tpupousie 9KOCHCTEMBI. DKOCHCTEMBI 1
TYHJIP, JIECOB, CTEMEH, MyCTHIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
Ypboakocucremsl. [IpakTuueckas pabota

80 «M3ydenue u onrcaHue 1 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJCHCTBUI OpraHU3MOB 1
B DKOCHCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM, 1
OpPTaHU3MEHHOM, MTOMYJISIIIUOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — olbmeruianerapHas 1
o0osiouka 3emnu

84 Yuenue B. . Bepuaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1

o6uocdepsl




KpyroBopoTs! BemiecTs u

86 1
OMOTCOXMMHUYCCKUE ITUKITBI

87 3onanbHOCTH OoCchepsl. OCHOBHBIE 1
OMOMBI CyIIIH

88 YcroitunBocTh OMOChepsI 1

89 DKOJIOTHYECKUE KPUZUCHI U MX TPUIMHBI 1

90 Bo3zaeiicTBue yenoBeka Ha 6uochepy 1

91 AHTpOHOFeHHuOC Bos)leIZCTBUI/Ie Ha 1
PaCTUTEINIbHBIN U )KUBOTHBIA MU

92 Oxpana npupoibl 1

93 OCHOBHBIE TIPUHIIHITBI YCTOHYUBOTO 1
Pa3BHUTHUS YEIIOBEYECTBA U MPHUPOIBI
ParmonansHoe mpUpoOA0NOIb30BaHNE U

94 COXpaHeHHEe OHMOJIOTHYECKOTO 1
pa3zHooOpa3us 3eMiu

95 O696H1€HI/I€ 110 TeMe «MUKpPO3BOJIOLUS 1
U e€ pe3ysbTaThl»

96 O6?6H1€HI/IG 1o TeMe «MaKpo3BOJIIOLUS 1
U e€ pe3yIbTaThD»

97 O6o06menue no Teme «IIpoucxoxaeHue 1
U pa3BUTHE KU3HU Ha 3eMiie»

98 O6061menue o teme «IIpoucxoxaeHue 1
YeJI0OBEKa — aHTPOIIOTEHE3)»

99 O06o001uieHne o TemMe «KOJIOrHsl — HayKa 1
0 B3aUMOOTHOIICHHSIX OPraHU3MOB)

100 O6061eHne o Teme «OpraHu3msl U 1
cpena OOUTaHUs»

101 0606meH1/£e 1o TeMe «IKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHI»

102 O6o006menue no Teme «brocdepa — 1

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



