MUHUCTEPCTBO IMPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU

JenapramenT o0pazoBanus Bosioroackoi odJiactu

anaBJIeHne 06p330BaHI/ISI AIMHUHHUCTPaAUHA

BepxoBamcKoro TeppuToOpUAJIBLHOTO OKpyra

MBOY "Hu:xHekyJ10iicKasi cpeHsAs KoJa'

PACCMOTPEHO

Ha 11¢Jarort4cCKomM

coBeTe MBOY
"HuxHekynoiickas cpeaHsis
mKoJja"

[Tpotokois Ne 1 ot «29» 08.
2023 .

COTI'JTACOBAHO YTBEPXXIEHO

3aM€CTI/ITeHB JUPCKTOpa
o YBP Kucenesa O. A. Ty MY s et coomom mrcss

«29» 08.2023 1.

[Tpuka3z Ne 36 ot «29» 08.2023r

PABOYAS ITIPOTPAMMA
(ID 1772059)

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

s ooygarommxest 10 —11 kimaccos

a. YpycoBckas 2023 roa



MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4uebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusiMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOI'O 3HAHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buomorus" naér npeacraBieHHE O
eI M 3aJayax HM3ydyeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeisieT o0si3aTesibHOE (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHJIyeT TMOCIE0BATEIbHOCTh M3yYEHUS YYEOHOro maTrepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIONIEe pPa3BUTUE  OWOJOTUYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTAaBICHUN O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO TpenMeTa
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
oOyJaromuxcs MO0 OCBOCHHUIO COACpXKaHHUS OHOJIOTMYECKOro 0Opa3oBaHMsS Ha
YPOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



pacimmpeHre U yriayOsieHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOSIOTUU W OMOJIOTUM Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHHUIO
Ouosiornyeckoro  oOpa3oBaHUs B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOIO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOnaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEeKa, OOIIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKU, XUMHH, Teorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYEeCKOrO MHpa Ha 3eMJle,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrHH, SMOpPHOJIOTUU U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHMUS OO0y4yarlMXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue o0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00yJarOIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, HJIEH, MPUHITUTIOB U TIPABHII,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAIHBIX aCMEeKTaxX OMOJIOTMYeCKUX 3HaHuM. Jljis
pa3BUTHS U TOJAJAEpKaHUS HHTepeca OOydaromMxcsd K OHOJIOTMM Hapsiay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OMOJIOrMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WM MHOW 0ONacTH OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHW3allid >KUBBIX CHCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBeICHUS I MIPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOIEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BU, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYy4YaloMMXCd C METOJAAMM IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITENIBHOTO  IMPOBEIEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JjabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOyYalolUMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UpPOBaTh W HCIIOJIB30BATh OMOJOTMYECKYI0 HH(POpPMAIUIO; MO0JIb30BaThCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpYXKarollel NpupodHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPYXKAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BuTHE y 00y4YarOIMXCsl UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MpOoOJeMaMH, METOAO0JOruen
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MIPOIIECCOB;



BOCIHUTAaHHUE y 00y4YarOmKXCs LIEHHOCTHOTO OTHOILIEHUS K *KUBOW MPUPOJIE B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SBJICHUIM; (HOPMUPOBAHHUE 3KOJOTHUECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOILIEH KyJbTypbl TIOBEACHUS B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUH (COOIOACHUE MPAaBHJI TOBEICHUS B TMPUPOAE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3ZHENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBUTy aJIbHON o0Opa3oBaTeNIbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECIECHNUI0, B COOTBETCTBUH C
VH/IMBUIYAJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o0mero oopasosanus, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OTt0op OpraHu3anvoOHHBIX (OPM, METOJOB M CPEIACTB OOydeHHUs OMOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEIM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIMsIX CpPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNIbHBIM YCIOBHEM NPU O0YUYE€HNUU OMOJIOTUH Ha YIiyOJEHHOM ypOBHE
SBJIIETCSL TIPOBEJEHUE JIa0OpaTOPHBIX M MpakTUyecKkux pador. Taxxe ydactue
0Oy4aroluxcs B BBITIOJHEHUH MPOCKTHBIX U y4EOHO-UCCIENOBATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPEIENSIeTCSs y4YUTelleM Ha OCHOBE HMEIOIINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IMPUPOIHBIX YCIOBHM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC WCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMoOJIOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAyYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHue OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseut, I'. Mennens, B. U. Bepuaackui, W. I1. Ilanos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cuCTEeMbI U UX H3YyYeHHUE

JKuBble cuCTEMBI Kak mpeaMer u3ydyeHuss Ouosnoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >KMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIUU.

N3yuyenue xuBbIX cucteM. MeToasl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. llondarue o 3aBucuMou u
He3aBuCHUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYSHHBIX
pesyabratoB. [IpuunMHBI HUCKaXKEHUS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHbIE TpPHU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU IPUPOIBD.

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimerka — CTpyKTypHO-QYHKUMOHAJIbHAsI e€auHUUA kuBoro. Vcropus
oTKpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. [1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpo(ope3, METOJI MEYEHBIX ATOMOB, AU(PPEpeHInaNTbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

OOopyioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuueckas padora «U3yueHue MeETONOB KIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUpOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boma n e€ ponp Kak pacTBOPHUTEINS, pearcHTa, yd4acTHe B CTPYKTYpPHPOBAaHHUU
KJIETKH, TEIUIOperysunu. MuHepajabHble BEIIeCTBa KIETKH, UX OMOJIOrHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKHX MEMOpPaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknuu JITHK.
Buael PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbl AT®. Makposprudeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
Kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull Cunme3s OUOMONEKY U UX HENPUPOOHBIX AHAN0208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacripeneneHne XUMUYECKHX 3JIEMEHTOB B HEXKHBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepronuueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «OOHapyxeHUE OCJIIKOB C TMOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTtopuass  paGora  «lccienoBaHue€ ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCUBHBIN
(muddy3usa, obneruénnas auddys3us), aKTUBHBINA (NIEPBUYHBIN U BTOPUUHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

[Huromnasma. [{uro3ons. [{utockenet. JBuxkenune nuromniazMbl. OpraHouIbI
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6enkos ¢ IIIC. CuHte3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUUN
petukynyM. CekpeTopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (PyHKIMH MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHhvie benxu.

SAnpo. OGonouka siipa, XpOMAaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /J[uHamuka s0epHOU 00010uKu 6 mumose. AHoepHulil
Mparcnopm.

Kinierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmupl 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPHAbHBIX KJIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHsSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NPeBpalleHUe JHEPIHH B KJIETKe

AccUMWIIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
oOMeHHBIX Tmpoueccax. DOEpMEHTATUBHBIM XapakTep peakUuid KIETOYHOTO
MeTabonusma. DepMEHThl, MX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHUCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OPraHMYECKUX BEHIECTB B KieTke. DOTOCHHTES.
Anoxcueennvili U okcuceHHwll omocunmes y baxkmepui. Ceemocobuparowjue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. @Pomoodvixanue, Cs., Cs. u CAM-munuv
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >Kene300aKTepuu, CepoOAKTEpPHHU, BOJOPOAHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHa’pOoOHbIE MUKPOOPIaHHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsl: k. IIpuctiu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pPYIOBaHUE MJIsI MPUTOTOBJICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopaTtopnas pa6ora «U3ydeHue (¢EepMEHTATUBHOTO pacCILEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peajin3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAUICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Perysiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pe2ynsiyuu pabomul 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6baxkmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz bonvuux maccueos («bigdatar)
CmMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «I'eHeTHdeckuit Kom», «BUpPyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. Wutepdaza u Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipuanuner permmkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWJHBIA W
rariouaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynsumss mutotnueckoro nmkiaa kietku. [Iporpammupyemas KieTtodyHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
KiemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIILIKA JTyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS U HKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4acTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbBl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHWdyeckas. OCOOEHHOCTH CTpPOECHUS,
GyHKUMNA U paclofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAHEW: DIIUTEINAIIBHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pacIonoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUBHbIE OpraHbl pacteHuidl. OprasHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U YejoBeKa. DyHKIIMHA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEILECTB pacTeHUsAMU. IIuTaHue XKUBOTHBIX. BHyTpuUnosoCTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue ;xuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTHL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparturenbHble Bakyoiau. OpraHsl BblaeiaeHUs. PuiabTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTemMamMu. Beiaenenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX MPOU3BOJHEIE.
3ammuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMYHHTET. Teopusi KiIoHalIbHO-celeKkTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHl OPraHU3MOB. Posib BpOXKIIEHHOTO
MMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perymsiudst |y OpraHu3sMoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. Pa3zgpakuMoCTh W perymdanus y
pacteHuii. PocToBbIe BenecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisinuss y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIEeNbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbpHast peryisiius U 3HAOKPUHHAsA CUCTEMa >KUBOTHBIX M YEJOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmupl u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «CKEJIET 4YeloBEKa»,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«AMmynuter»,  «KuiiedyHomosoctHeie», «CxeMa  TNUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MJIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUIIPHl KOMHATHBIX pacTeHHM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALMK TIOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacileruieHus Kpaxmaina U OeNKoB 1Mo eicTBUEM (HepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabopaTtopHas paGora «/3yueHue TKaHEel KUBOTHBIX).

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOMXEHHUSA:  IOYKOBAHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y ;kMBOTHBIX. [10JI0BBIE JKEE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHe3 u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapreHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHupogannoe Opobnenue. bracmyna, munwi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHAE 4YacTell pa3BUBAIOMICTOCS 3apojbllia (SMOpHOHAbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHUS SKMBOTHOTO Kak pe3ysbTaT  HepapXUUECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJOrMYecKkoe 3HAYEHHE MPSAMOrO0 M HENPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U yesoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIOMOHAIb», «Pa3MHOXEHUE OHBIJICHBD),
«Pa3MHO)eHUEe TUAPBD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butue nArymkun», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbDy, <« KWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKpOIpenaparbl SUIEKIETOK WU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass pabdora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€JACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne ®@puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI  TE€HETUKH: THOPUIOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eInHOoO00pa3usl THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyomniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIECIOBaHMS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJEeIOBaHMUS  TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHOEe HacienoBaHue npusHakoB. Pabotrsl T. Moprana. CuermieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOpHUsI HACIIECICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OIMpPEAECICHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMeTHbIM IMOJ. | eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUI.
['eHeTHUYECKE MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHdeckne acmeKThl KOHTPOJIS U
W3MEHEHUS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3aKkoH
Mennens», «AHamu3upymoniee ckpemuBanue», «HemomHoe TOMUHHpPOBaHUEY,
«CrernsieHHOe HacleloBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpuinby, «KapuoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIIEIUICHUS MPU3HAKOB, MOJAENb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBasi (B. Horanncen). CoiicTBa MoaU(PUKAIIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON NU3MEHUYUBOCTU. POTh KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMu. SnepHble U
HUTOIIa3MaTuYeckre MyTtanuu. CoMaTUYeCKUE U MOJOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

OnuecenHemuxa U OSNUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKalmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MEHYMBOCTDY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00IeBaHUS YeI0BEeKa», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uyenoBeka. MexayHapoaHas mporpamMma HCCJIEAOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs  TEHETUKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONpPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUUeCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TIOMOJIOTMYECKUX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCcTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MpOU3BOAMTENICH MO TOTOMCTBY. OTOOp TO TEHOTHIY C TOMOIIBIO OIEHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb30BaHNE TEHOMHOTO PEIAKTUPOBAHHMS M METOOB
pexomOuHaHTHBIX JIHK /11 moyueHns ncxoJHOTO MaTepuaa Jijisl CEEeKIUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
bnu3kopoACTBEHHOE — CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTtBeHHoe
CKpellluBaHue, WM ayTopuauHr. ['erepo3uc W ero mnpuyuHbl. Mcmonab3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszauus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3eéHast
PeBOIOYUAY.

CoxpaHeHHE U U3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOAWYed IS CO3JaHUs  HOBBIX COPTOB W THOpHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU Pecypcamu CeNbCKOXO3AUCTNBEHHBIX U NPOMBICIO8IX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ NPpUMEHEeHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AaAHUll,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpanumn

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOKICHHUS 1 MHOT00Opa3us KyJbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtaresesy.

JlaGopaTopHasi padora «/3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U TOPOJ]
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOHWCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SHMCTBO, B JIA0OPATOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguumronHas
OMOTEXHOJIOTHS:  XJICOONMEUCHUE, IIOYyYeHHE KHUCIOMOJIOYHBIX TMPOJIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MMOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonsl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
#*UBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3aUsi W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJEKIUU pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOM  MHKECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHSA €ro 310poBbs. VCHOJIB30BaHHE CTBOJOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, yctaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAaHU3MOB B MPOMBIILIEHHOM
POU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHass HUHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXXHEWINas ITPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIECHHH B
omnosioruu

OpomononHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokyniye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTnueckoir Tteopuu dBomonmu (CTD). HelTpanbHas
Teopusi 3Boitoruu. CoBpeMeHHas JBOJNIOIHMOHHAS  Ouoyorvsa. 3HaYeHHe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, Jx. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nmytemectBus Y. lapsunay, «Haxoaku Y. Japsunay, «®opmbl 60psObI
3a cymectBoBaHuey, «lloponapr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JABMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [[xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHAIpaBJCHHbIE W3MEHEHHMS 4YacTOT ajiened B nomymanusx. Oddexr
ocHOBaTend. IDgghexm oOymuinounozo zopaviwika. CHudCeHue 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuu.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHe — mpucnocoOieHudt y  opraHusMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOTrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBOIOIMHU. M3omsius — kimodeBor (akTop BumgooOpazoBanusa. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rudpuanzaiys). JJIMTenbHOCTh 3BOIIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOPMUPOBAHUS OUOIOTHYECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCcTpaMu

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CHJIBl ABOJIFOLUN», «IKOJIOrMYEcKass M30JsUUs MONYJSALHNN CeBaHCKOU (openmny,
«['eorpapuueckass M30IAMUS  JIUCTBEHHUIBI CUOUPCKOW W JIMCTBEHHMULIBI
Jaypckoi», «IIomyIsiiuoHHbIE BOIHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MBnycrpuanbablii MenaHnu3mM», «KuBble nuckonaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl Bua0o0Opa3zoBaHus», «l'eorpaduyeckoe BuA000pa3zoBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUIA000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuiit», «KamycTHo-peeuHbIi rTuOpUI.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, Yydelia MTUL U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUM OJM3KUX BHUIOB, OOpa30BABIIUXCA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJI).

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3smMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUIOB 1O MOP(POIOrHIecCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomonuu. CpaBHeHHE (IOpHl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
BONIIOLMU. ['€HEeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbI.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalliy U 3BOJIIOLIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanumn

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

Tabnunpl u cxembl: «PUIOreHETUYECKUN PsIl JoMaan», «ApXEonTepuKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHel», «PyIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPTraHU3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepKeHUe onbiTaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB nu3 Heopranndeckux. Ompitr C. Mwumiepa u I'. Opwm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. .
Omnapwuna, TuroTe3a nepBuyHoro oyinpona J[x. XomnaeitHa, reHeTUYECKasi TUOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BO3SHUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emuin M Meroasl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHndeckord »HBoOUMU. [logBiIEeHHE W 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUMN.

OCHOBHBIC 3Tallbl 3BOJIONHMH KABOTHOTO MHUpa. OCHOBHBIE apOMOPGO3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. KU3Hb B BOAE. DBOJIOLHS [TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. [IporncxoxaeHrne MICKONMUTAOUIMX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KaWHO30il. OOmas xapakTepuUCTHKa KIMMara U
reoJIOTHYECKUX TporeccoB. IlosiBIeHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro yCloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIIEICTBUS MAacCOBbIX BbIMHUpaHHUl. COBPEMEHHBIM IKOJOTMYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanwu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HBOMOUUM», «['€oXpoHOJIOTMYECKass — IIKaiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdosel  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCIN,
«MHOTOKJIeTOUHbIE BOAopocan», «Mxu», «llamoporHukm», «l onocemeHHbIe
pactenusi», «Opranbl I[BETKOBBIX pacTeHul», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecsy», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKOU 3pe», «Pa3zBurue Xu3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuud pacTeHU pa3IUYHBIX OTAENOB, KOJIIEKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl WU 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBbIX, MYJBIKH OPTaHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  saboparopHas paGora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHUYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHWE MCKONAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOMCXOKICHHM YEJIOBEKa. Penmmrmnosnsie
B033peHU. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0Tr0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((pakToOpbl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKHUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hble OO0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TMTOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
J0Jiei. ABCTPaTONUTEKN — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil —  0o0OmME  MpeNoK
HEAHJEPTAJIbCKOTO YEJIOBEKAa M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KJIMMaTa. YeloBeK pa3yMHBbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalnnoHHBIH mporecc ¥ noaumopdusmM. [lomyssiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3PGEeKT OCHOBATENS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHdarue o pace. bosblume pacel: €BponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpYKAroUIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MeXIUCIUIUIMHAPHBIE ~ METOABl B (U3WYECKOW  (OMOJIOrHYecKOit)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. buoconnaneHbple HcCIeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

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

Tabmunp! 1 cxembl: «MeToIbl aHTpOnoJorun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeleT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenoek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoBek» «Heanaepraneup», «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITaIbl HIBOJIFOLUHN YEIOBEKA», «Pacel yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TPEIKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH ¢
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJoBEKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIH TOpCca MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «M3yueHne O0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorus — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pa3Butue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. IloneBbie HaOmoneHUsA. DKCIEPUMEHTHI B JKOJOTHH:
npupojHble W JabopatopHble. MonaenupoBaHUE B JKOJOTUH. MOHHUTOPHHT
OKpY’KaroIIEH CpeJibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOMN KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skojorumyeckuii (axtop. Ilpucmnocobrnenus pacteHuil K
HoJIIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
ryOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HU B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOUHbBIE H
roJu4yHble pUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennsle pOpMbI pacTEHUM: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMoOJeUcTBUS  (Tommueckue, (Qopudeckue, ¢abpuueckue). 3HAUCHUE
OMOTHYECKUX B3aWMMOJCUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUS.

JdeMoHCcTpaMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeIIOKpOBHbBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
NUTaHUSY, «XulHuuecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOMBBLIC, TECHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus! JaHHBIX TPYIIN, KOJJIEKIIMH >KUBOTHBIX, OOUTAIOIINUX B Pa3HBIX cpejax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3MUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUUECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DPOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YHUCIEHHOCTb, ILUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTHU TOIMYJISIUHN.
JvHaMmuka momynsiuuu U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIUU.
MopaennupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huiie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bun xak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UU YYKEPOJHBIX BUIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJIOTHYECKHUE XapAKTEPUCTUKU TMOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa HOmyJsiqun», «Bo3pacTHble  NHpaMuabl
nonysinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOienusi ceMsH  pacTeHHid K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3U MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jx. Tencnu). dyHKMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue unenu u certd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 3kocucTemMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPAMU/IbI YK CEN, OMOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKiieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOmiectBo. bruopasnoobpasue u moaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmemvbl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOre€HHBIE HKOCUCTEMBI. ATpo’KOCUCTEMA. ArpoueHo3. Pazmnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
diopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035 CTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu sxkocucmem. IIepeHOC PHEPTHUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmaus 3GepA3HEHULl PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMEUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKOocHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIINbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B JKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAs MTUPAMHIA YUCEID,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHUECKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos3», «KpyroBopor BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onrucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, OEpe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUusi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TIIe CYIIECTBYET WIIH
CYILLECTBOBaJIA KM3Hb. Pa3zBuTHe npejacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOC(hEepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio6abHOM PK0cHCcTeMBb. JMHamudeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIECTB U OMOT€OXMMHUYECKUE UKIbI (yriepoaa, a3oTa). PUTMHUUHOCTD sIBIICHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiuMar, paCTUTENbHBINA U dKUBOTHBIN
MHUpP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIX QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eochepsl 3emun», «KpyroBopoTr azora B HNpHUpOAE»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHble OMOMBbI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanusiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHe YeloBEKa Ha
ouocdepy. 3arps3HeHue BO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPHUPOIHI.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UYEJIOBEUECTBA W MPUPOJIBI.
PanonanbHOE  MPUPOJONOJB30BAaHME UM COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNOCcoOHOot dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHvIX 3KOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHHH W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTYN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CAMOOINpEACNCHUIO, Haiuuyue Mmomusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHIL 00YUYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CJMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJCHHIO,
B3aMMHOTO YBa)KECHHUS, OCEPEKHOTO OTHONICHHWS K KYJbTYPHOMY HACICIUIO U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH TMO3WIIUECH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3aJa4, YBaXKHUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYyJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPO/IBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIeCTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHE U pealu3alus 370pOBOro U 0e30macHoro odOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYyAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUIATHS BPEIHBIX MPUBBIYEK (YIOTPEOIICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpPEC K pa3inyHbIM cpepaM npodhecCuOHAIBHON IesSTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbl;

OCO3HaHHME TI00ATBHOIO XapakTepa 3KOJOTHMYECKHX MpoOJeM M IMyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU PELIEHUU NpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJIeHHBbIX HA COXpPaHEHUE PABHOBECHS B HSKOCHUCTEMax, OXpPaHy BHUIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMNpUIATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE HKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJOTHUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE $I3BIKOBOM M YUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ polr B
dbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPe KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHus: mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMO
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajiu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOLIUXCS JAHHBIX C LIEJbI0 MOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AESATEIbHOCTh UHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHLIG PE3YyIbTaTbl OCBOCHMUA y‘IC6HOFO nmpeamMeTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}0nmxc5{
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6IH€Hay‘IHI>Ie MOHATHA, OTPAXAKOIINC
OCIOCTHOCTD Haquoﬁ KapTHUHbl MHpa U CHGHI/Iq)I/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMBIX B CCTCCTBCHHBIX HAYKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDL, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC y‘—Ie6HBIe I[eﬁCTBPIH (H03HaBaTeJIBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecCIeynBaroIIne dbopMupoBanue GbyHKIIMOHATEHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHble y4ueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISATUBHBIC YHUBEpCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHas
NEeSATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYX IAEHUS (MHIYKTUBHBIE, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIBI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HAHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YU€OHBIX M COITMAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TNPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIE€JIECHANPABICHHBIM MOUCK MEPEeHOCa CPEACTB U CHOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WU, TpeyiaraTh OPUTHHAJIBHBIC TOIXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTepaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudyeckor mHOpMAIMK, HEOOXOAMMOM JJIs BBITIOTHEHUS YYCOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIIMKN JPYTUX YYACTHUKOB
JManora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJICHCTBUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHIYaJIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C y4€TOM OOIIHMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJafieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTEHHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciIpsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HMX pE3YJbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX [pPU aHaIu3€ pe3yJbTaToB
JEATEIBHOCTH;

3) npuHsATHE CeOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus  oOydaromuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 110
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEHICHUH TMPOOJEM  PAIMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBuioBa — o 1neHTpax
MHOTOOOpa3usi W TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIICIJICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: OOMEHA BEHIECTB (METab0IM3M), MPEBPALLICHUS YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKE€HHUS,  WHJIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMM M CHCTEMaM{ OpraHOB y PACTEHMH, *XKMBOTHBIX U YEJIOBEKa U HX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATh OTJIMUYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTMYECKUE 3a/1a4H, BBISBISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUe padoThl, COOIHOAATH
npaBuia npu paboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€NaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCJIEIOBATEILCKOM paboTe Mo OMoJIoruu,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEIACTAaBIATh  MOJYYEHHBbIE  pe3ysbTaThl Ha  YYEHHUYECKHX

KOH(epeHusx;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouonormu M MEOUIMHBI  (KJIOHHUPOBaHHE,  HCKYyCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBOM MPOMBIIICHHOCTH, YTIyOIsITh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYECKUX
npobjieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOIMPOCOB PAMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJAJ€Th CHUCTEMOW OMONOTMYECKUX 3HAHWUW, KOTOpas BKIIOYACT
ONpE/NeNeHNs] W TIOHHMMaHWE CYIIHOCTH OCHOBOIIOJIATAlOMINX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHuUsx sBoitonnu, B.M. Bepnaackoro — o
ounocdepe), 3akonbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruM), rumnoresbl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOAaMH  HAyYHOTO  TO3HAHMUS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M DKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIE MPHU3HAKUA: BHUJIOB, OHOrEOLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPHUECKOTO u CUMIATPUIECKOTO
BUJI000pA30BaHUs, BIUSHUS JABMKYIIUX CHJI SBOJIOIMU HA T€HO(OH]T TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBaHUs HAMPaBICHUN
IBOJIIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTHUH B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBATH B3aUMOCBSI3M MEXKAYy TIPOIECCAMH SBOJIOINH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JYKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHUs, aOUOTUYECKUX U OMOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

yMEHHUE peniaTb OMOJIOTUYECKUE 3aa4, BISABISITh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOIHATH JIA0OPATOPHBIE M MPAKTHUECKHE PadOThI, COOMIOAATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ACNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYCHHbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpAICHUSI
ri100aapHbIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHaIbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, METUIIUHEI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPodeCcCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTbl padoThbI pecypesI
1 buonorus xak Hayka 0 0
2 JKuBble crucTeMbl M HX HU3y4YECHUE 0 0
3 buosnorust kietku 0 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 0 1
5) Crpoenrnie u GyHKINHU KICTKU 8 0 2
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 0 1
KIIETKE
; HacneHCTBeH}fas{ uHpopMaus u 9 1 05
peaym3anys €€ B KJIETKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMHM OpraHu3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetuka — Hayka O HACIEJACTBEHHOCTH H 5 0 0.5
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0
14 ['eHeTHKa YemoBeka 3 0 0.5
15 Cenexuusi OpraHu3MoB 4 0 1
16 buotexHonorus u cuHTeTUYECKask OHUOIOT U 4 0 0.5
17 PesepBHOe Bpems 1 1 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Komrposmsie  Tpakrseckue (undposbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 3apoxIeHUE U PA3BUTHE IBOJFOIIMOHHBIX 4 0 0
NpeCTaBICHUN B OMOJIOTHH
2 Mukpo3BOIIOLHS U €€ PE3YIBTATHI 14 1 2
3 MakpoaBosronus 1 e€ pe3yabTaThl 6
4 [TporcxoxaeHUE U Pa3BUTHE )KU3HU HA 15 1 15
3emuie
5 [IpoucxoxaeHue YeI0BEKa — AaHTPOIIOTCHE3 10 0 1
DKOJIOrus — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0 0.5
C OKpYyXarolei cpeoit
Opranu3Msl U cpesia 0OUTaHMs 9 0.5 15
DKOJIOTHS BUIOB U TOITYJISIIIHAIA 9 0 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBI
10 brocdepa — riobaibpHas SKOCUCTEMA 6 0 0
11 YenoBek U OKpysKarolas cpeaa 6 0 0
12 PesepBHOE Bpemst 8 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4.5 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne undgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00paszoBaTebHbIe
padoThI padoTshI pecypesI
1 buonorus kak KOMIIJIEKCHas HayKa U KaK 1 0 0
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 0 0
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM 1 0 0
4 HcTopust OTKPBITUS U U3YyYEHUS KIICTKH. 1 0 0
Knerounas Teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
5 METO/I0B KJIETOUYHOW OHOJIOTUN 1 0 05
(xpomarorpadus, nexrpodopes, '
TuddepeHaIbHOe HEeHTpU(yTrupoBaHue,
ITLIP)»
6 XUMHUYECKUH COCTaB KIETKH 1 0 0
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1 0 0
Ouosoruyeckas poiib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 0 0.5
0EJIKOB ¢ TOMOIIBIO0 KAUECTBEHHBIX PEAKIINII»
9 CaoiicTBa, ki1accuduxanys u GyHKuuu 1 0 0
0enKoB
10 Opraandeckue BenecTBa KISTKH — 1 0 0




YTJIEBOIbI

11 OpraandecKkue BenecTBa KICTKH — JIMIHIbI 0
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)

13 Crpoenne u pynkuuu ATO. [pyrue 0
nykieozunaTpudocdarsr (HTD)

14 CexBennpoBanue [JHK. Metoasl reHOMUKH, 0
TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTobl CTPYKTYPHOIM OHOTOTHH 0

16 Tunel knetok. [IpokapuoTndeckas kierka 0
CrpoeHne 3yKapuOTHUECKOH KIIETKH.

17 [TpakTuyeckas pabdora «3ydyeHue cBoiicTB 0.5
KJIETOYHOU MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIeTKH 0
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yueHue 1BUKEHUSL 0.5
IIUTOIUIa3MbI B PACTUTEIFHBIX KIIETKAX)

[TosryaBTOHOMHBIE OPTraHOU/IbI KJIETKU:

20 MHUTOXOH/IPHH, TIacTUIbL. JITabopaTopHas 05
pabota «MccnenoBanue mIa3Mon3a u '
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHou/Ib! KJIETKH 0

22 Crpoenrie u GyHKIUH sIIpa 0
CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlaboparopHas pabota «/3yueHue 0.5

CTPOCHUA KJICTOK pa3JINYHbIX OPIraHUu3MOB»




ACCUMUIISITIVS ¥ TUCCUMIIISLINS — JIBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa

24 BemecTB. JlabopaTopHas pabora «3ydyeHue 1 0 0
KaTaJIMTUYECKOW aKTUBHOCTH (pepMEHTOB (Ha
pUMEpe aMHJIa3bl WK KaTalla3bl)»
DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas
25 pabota «3yuenue hepMEeHTATUBHOTO 1 0 0.5
pacuierieHus ePOKCHIa BOJOPOIa B
PaCTUTENLHBIX U KUBOTHBIX KIIETKAX)
26 benku-akTuBaTOpH! M OCIKH-UHTUOUTOPEI 0 0
27 ABTOTpOGHBII THII OOMEHa BEIIECTB 1
28 ®DoTocHHTE3 0 0
XemocuHtes. JJaboparopnas pabota
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 1 0 0.5
XEMOCHHTE3a)
AHaspoOHbIe Opranu3Msbl. Busbsl 6posxeHus.
30 JlaGopatopHas pabota «CpaBHeHUE 1 0 0
IPOIIECCOB OPOXKEHUS H JBIXAHUSD)
31 AdpoOHBIE OpraHU3MBbl. JTarbl 1 0 0
HHEPreTHYECKOro oOMeHa
DHeprusi MeMOpPaHHOTO TPATUEHTa TIPOTOHOB.
32 Cunte3 AT®: pabota mpotonHON ATD- 1 0 0
CHHTa3bI
33 Peakmyi MaTpraHOTO CHHTE3a 1 0 0
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1 0 0
35 Tpancnsus u e€ sTarmbl 1 0 0
36 Koauposanue amunokuciot. Ponb pubocom 1 0 0




B OMocuHTEe3€e OeKa

Opranu3zanus reHoMa y mpoKapuoT u

37 0
DYKapHOT

38 MonekynsgpHble MEXaHU3MbI HKCITPECCUU 0
TEHOB Y 9YKapHOT
Bupycsl — BHeksIeTOUHBIE (POPMBI )KU3HU U

39 oOnuratHele napasuThl. [IpakTuueckas 0.5
pabota «Co3naHue MOeN BUPYyCa»

40 BupycHslie 3a001eBaHNs YeIIOBEKa, 0
KUBOTHBIX, PACTCHHUIA

41 HanorexHomornu B OMOJIOrUY U MEIULIMHE 0

42 JKM3HEHHBIN TUKIT KIETKH 0

43 Matpuunsnii cuntes JTHK 0
Xpomocomsl. JIaboparopHast pabora

44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»

45 Jlenenue KJIETKU — MHTO3 0
Tumns! kietok. KaproknHes ¥ IUTOKUHES.

46 JlaGopatopHas pabota «HaOnronenue Mutosa 05
B KJIETKaX KOHYMKA KOpeIka Jyka (Ha '
TOTOBBIX MUKpOIIpENapaTax)»

47 Perysnsiius ’KM3HEHHOTO LIUKJIA KIETOK 0

48 Opranusm Kak eIMHOE I1eJ10e 0

49 Txanu pacrenuil. Jlaboparopnas pabota 05
«M3ydyeHue TKaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHnas pabora «/3yueHue TkaHeu 0.5

KHBOTHBIX)




Opransl. Cucremsl opranos. Jlaboparopnas

51 pabora «/3yyeHue opraHoB IIBETKOBOTO 1 0 0.5
pacTeHwus»

52 Ornopa Tena opraHu3MoB 0 0

53 JIBr>KeHHEe OpraHu3MOB 0 0

54 [TuTanue opranu3MoB 1 0 0

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1 0 0
[TuimeBapuTeNbHas CHCTEMA YelIOBEeKa

56 JlpIxaHue OpraHu3MoB 1 0 0

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1 0 0
YenoBeKa

58 TpaHcHOpT BEIIECTB Y OPraHu3MOB 1 0 0

59 KpoBeHocHas cucteMa mo3BOHOYHBIX 1 0 0
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmMos 1 0 0

61 3ammrTa y OpraHu3MoB 1 0 0

62 HMMMmyHHas cucTema 4enoBeka 1 0 0

63 PaznpaxxuMocTh M perynsiuus y OpraHu3MoB 1 0 0

64 I'ymopanbHas perynsnus 1 9HI0KpUHHAS 1 1 0
crcTeMa JKUBOTHBIX M YelIOBEKa

65 @opMBbl pa3MHOKEHUSI OPraHU3MOB 0 0

66 [TomoBo€ pa3sMHOKEHUE 0 0

67 Meiio3 0 0
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeToK. JIabopaTopHas paboTta 1 0 05

«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»




69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

70

71

72

3aksajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pa3BuTue xxuBoTHBIX. JJaboparopHas
pabota «BbIsiBIeHHE IPU3HAKOB CXOJCTBA
3apo/ibIiIel TO3BOHOYHBIX KUBOTHBIX)

Pa3smHOeHue 1 pa3BUTHE PACTEHUM.
JlaboparopHas pabota «CTpoeHHE OPraHoB
Pa3MHOXKEHUS BBICIIUX PACTCHHII»

0.5

0.5

73

Hcropus cTaHOBIIEHMS U pa3BUTUS TEHETUKH
KAaK HayKu

74

75

76

OcCHOBHBIE TOHATHS U CUMBOJIBI TCHETUKH.
JlaGopaTtopHast paborta «Jlpo3zodruia kak
00BEKT reHETUYECKHUX HUCCIICTOBAHMIN

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHorubpuaHoe cKpeluBaHHe.
[TpakTuyeckas padora "Mzyuenue
pe3yJIbTaTOB MOHOTUOPHUIHOTO CKPELUBAHUS
y npo3opuier"

[uTonornuecknue OCHOBBI MOHOTUOPUIHOTO
CKpEIMBAHUS

0.5

0.5

77

AHanuzupytolee ckpeuuBanue. Hermomnnoe
JOMMHHUPOBaHUE

78

Jurubpunnoe ckpeniuBanue. [Ipaktuueckas
pabota «/3y4yeHue pe3ynbpTaToB
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUIIBI)

0.5

79

HI/ITOHOI‘I/IHCCKI/IG OCHOBBEI I[I/II‘I/IGpI/I,Z[HOI‘O




CKpEILMBAaHUS

80 CleruieHHOe HaclIeI0BaHHE MPU3HAKOB 1 0 0

81 XpOMOCOMHasI TEOPUS HACIICJICTBEHHOCTH 1 0 0

82 I'enernka momia 1 0 0

83 I'eHOTHII KaK II€JIOCTHAS CHCTEMA 1 0 0

84 I'eneTndeckuii KOHTPOJIb Pa3BUTHUSA 1 1 0
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA

85 N3meHunBOCTh NpU3HAKOB. Buibl 1 0 0
W3MEHYUBOCTHU

86 MoudukaroHHast “3MEHYNBOCTh 1 0 0
BapuanvoHHBIN psaa U BapUaliMOHHAS
KkpuBas. Jlaboparopnas padota

87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 0 05
MO T (DUKATTMOHHOW N3MEHUYHUBOCTH. '
ITocTpoeHne BapualMOHHOTO psifa U
BapUALMOHHON KPUBOII»

88 I'enoTunMueckass K3BMEHYMBOCTb. 1 0 0
Kom0unaTiBHass ©3AMEHYHUBOCTD
MyrtannonHas U3MEeHYMBOCTh. [IpakTuueckas

89 pabota «MyTanuu y 1po30¢puiisl (Ha 1 0 0.5
TOTOBBIX MUKpOIIpENapaTax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca. 1 0 0
DNUreHeTHKA U SITUTeHOMMKA

01 ['eneruka yenoseka. [IpakTuueckas pabora 1 0 05
«CocraBiieHue U aHAJIN3 POJIOCTOBHOW '

92 MeToabl MEIUIIMHCKOM T€HETUKH 1 0 0

93 3HayeHNe MEIUIINHCKON T€HETUKY B 1 0 0

NpeaoTBpaAliCHUU U JICHCHUH I'CHECTUYCCKUX




3a001€BaHNl YETIOBEKA

OcCHOBHBIE TIOHATHUS CEJIEKITHH.
JlaboparopHnas pabota «3y4ueHue copToB

94 . 1 0.5
KYJIBTYPHBIX PACTCHUU U TIOPO/T IOMAIITHUX
KUBOTHBIX)
MeTo1pl CEeNeKIIMOHHOM paboTHI.

95 JlaboparopHas pabota «3yueHue MeTo10B 1 0.5
CEJIEKLIUH PACTEHUI»
JIOCTYOKEHMSI CEIeKIIMU PACTCHUN U

96 KUBOTHBIX. [IpakTHueckas padota 1 0
«[IpuBHBKa pacTCHU

97 Coxpanenue, U3yueHHE U UCIIOJIb30BaHIE 1 0
TCHETHYECKUX PECYPCOB
buotexHosiorus Kak Hayka u OTpacib

98 npou3BojicTBa. [IpakTudeckas padora 1 0.5
«M3y4yeHne 00bEeKTOB OMOTEXHOJIOTUI

99 OcHoBHBIE HaMpaBIEHUS CHHTETUYECKOM 1 0
6uosorun

100 XpOMOCOMHas U T€HHasl HHKEHEPUs 1 0

101 MenuuuHckre OMOTEXHOJIOTHHI 1 0
PeseprHriit ypok. [ToBTOpenue, 06061ieHue,

102 cucremarusanus 3Hanui [Ipomexyrounas 1 0
aTTecTanus

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonrTpoabubie IIpakTuuyeckue 06pa3oBATETBHbIC
padoThI padoTshI pecypeni
1 OpommononHas teopust Y. Jlapsuna 1 0 0
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1 0 0
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHNE, €CTECTBEHHBIN U 1 0 0
HCKYCCTBEHHBIN 0TOOp
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1 0 0
HBOJIIOLINH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1 0 0
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIUS
6 [Momymsimus — snemMeHTapHas eAMHULIA 1 0 0
3BOJIIOLIMU
3aKOH reHeTHYeCKOro paBHOBecHus JK.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 0 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOITIOIUU 1 0 0
9 OddexT ocHoBatens. IhdexT OyTbUIOYHOTO 1 0 0
TOPJIBIIIIKA
10 Murpauuu. M3o0n8umuu nonyssuuii: 1 0 0
reorpaduyeckas, Ononormueckas
1 EcrecTBeHHBIN 0TOOP — HANPABJISIFONITUN 1 0 0

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

14

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BOJIONHH. JlaboparopHas
pabota «M3yuenune apomopdo3oB u
HUMO0aANTALMI Y PACTCHUHN U )KUBOTHBIX»

[Tpumepbl PUCTIOCOOICHUH Y OPTraHU3MOB:
MopdoJiorudeckue, GU3noIOrnIecKue,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e1eco000pPa3HOCThY

0.5

0.5

15

16

Buj, ero kputepuu U CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
10 MOP(OIIOTHYECKOMY KPUTEPHEO»

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOIUH

18

19

CBs3b MUKPO3BOJIFOIHUU U STTUAEMHUOJIOTHN

Makpossontonus. [TaneonTonornueckue
METO/bl U3yUYEHUS IBOIOLIUN

20

21

22

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
Mopdororuueckre MeToIbl U3y4eHHS
DBOJTIOLUHN

MOJ'ICKy.TISIpHO-TCHCTI/I‘{CCKI/IG,
OHMOXMMHUYECKUE U MAaTEMATUUECKUE METOABI
HU3YUCHUS 3BOJIFOITNU




23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH 0

24 AnantuBHas panuaiys. HepaBHOMEpHOCTD 0
TEMIIOB HBOJIIOIIH

o5 Hay4Hble TUIIOTE3bI IPOUCXOXKIACHUS KU3HU 0
Ha 3emie

26 JloHay4HbIE MTPEICTABICHHS O 3aPOXKIACHUU 0
KHU3HU

97 OCHOBHBIE 3Talbl HEOPraHUYECKOH 0
HBOJIIOIIH

28 ['unoTtessl 3apoXKACHUS KU3HA 0
Hctopus 3emin 1 METO/IbI €€ H3yUeHHUS.

29 Jlaboparopnas padota «3yueHue u 05
OITMCaHHE UCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY

30 HavanpHble sTanbl opraHMuecKoi 3BOIOLNN 0

31 OBOMIOIUS DYKapuOT 0
OCHOBHBIE TaITbI YBOJIOIIH PACTUTEILHOTO

39 mupa. [Ipaktnueckas padora «3ydyenue 05
0COOCHHOCTEH CTPOCHHS PACTEHUI PAa3HBIX '
OTIICIIOBY

33 OcCHOBHBIE TaIbl HBOIIOIUH KHUBOTHOTO 0
MHUpa
DBOJIONHMS )KUBOTHBIX. [IpakTHdeckas

34 pabota «M3yueHue ocoOEHHOCTEN CTPOCHUS 0.5
MO3BOHOYHBIX KHBOTHBIX)

35 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U 0
nepuosiamMm

36 MaccoBbie BBIMUPAHHS — DKOJIOTHICCKHE 0




KPHU3HCHI NIPOLLIOrO

CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO

37 0
0COOEHHOCTHU

38 CoBpeMeHHas CUCTeMa OPraHuYeCKOro 0
MPOIILIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI 0
OpPTraHHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe 0

a1 Pa3BuTue npeacraBieHuii 0 TPOUCXOKICHUN 0
yeaoBeKa
MecTo 4enoBeka B CUCTEME OpPTraHUIeCKOTO

42 mupa. JlaboparopHas padota «3ydeHue 05
O0COOCHHOCTEH CTPOCHHUS CKeJIeTa YeIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM))

43 JIBWOKyIIHE CHITBI aHTPOTIOTeHE3a 0

44 CooTHOIIIEHHE OMOJIOTHYECKHUX U 0
COLIMAJILHBIX (haKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaJTUU AaHTPOIIOTCHE3a 0

46 IlaneoreneTnka u majieoreHOMHUKA 0

47 DBOJIOIUS COBPEMEHHOTO YeJIOBEKA 0
Yenoseueckue pacel. [IpakTuueckas pabota

48 «M3ydeHne 3K0JIOTMUYeCKUX a/lalTalnui 0.5
YeJI0BEKa

49 MeXIUCIUTUTMHAPHBIE METOTBI 0
aHTPOTIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE YKOJIOTHH 0

51 Mertoab! skonoruu. Jlabopatopnas padora 0.5




«I/I3yquHe METOJ0B 3KOJIOTHYCCKHNX

HUCCIIEIOBAHUI)

59 3HaueHue 3KOJOTMYECKUX 3HAHUHU AJIs 1 0 0
YeJI0BeKa

53 Dxonorudeckue GakTopbl 1 0 0
Abnornueckue GakTopsl. CBeT Kak

54 sKkosiormueckuii pakrop. JlaboparopHas 1 0 05
pabota «BbIsBIEHNE PUCTIOCOOICHUI '
OpPraHU3MOB K BIUSHHIO CBETa»
AbuoTtnueckue (axropsl. Temmeparypa kak

55 skosiormueckuii pakrop. JlabopaTopHas 1 0 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OpPraHU3MOB K BIUSHHIO TEMIIEPaTyphbl»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopaTopHas 1 0 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHHS»

57 Cpenpl 00uTaHUs OPraHU3MOB 1 0 0

58 Bronornveckne puTMsbl 1 0 0

59 Xuznennrie GopMbI OpraHN3MOB 1 0 0

60 buotnueckue hakTopsl 1 0 0
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUTSL CYIIIECTBOBAHUS OPTAaHU3MOB B CpeJie 1 0.5 0
oOuTaHus

62 DKOJIOTMYECKHE XapaKTEPUCTUKHU MOMYJIALUN 1 0 0
OCHOBHBIE TIOKA3aTENIN HOMYJISALNH:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U 1 0 0

MOJIOBAas CTPYKTypa




OcHOBHBIC TOKA3aTeIN NOMMyJIAUU:

64 POXK1aeMOCTh, TPUPOCT, TEMII POCTA, 0
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTHYECKast CTPYKTYpa MOMYISIUH 0

66 JluHaMyKa TOMYJISIITUU U €€ PeryJIsIus 0

67 KpuBble pocTa YMCIEHHOCTH TIOMYJISIIIHH. 0
KpuBbie BEDKUBaHUS
Dkosorndeckas Huia Buaa. JlaboparopHas

68 pabota «IIpucmocobiaeHus CeMsH pacTeHUN 0.5
K PacCeIICHUIO

69 Bun xak cucrema nomynsiuii 0

20 3aKOHOMEPHOCTH TIOBEJICHUS ¥ MUTPALIAN 0
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3 0

72 DKocucTema Kak OTKpbITasi cucreMa 0

73 KpyroBopot BelecTB 1 MOTOK YHEPTUH B 0
IKOCHUCTEME

74 OcCHOBHBIE TOKA3aTeNN FIKOCUCTEMBI 0

75 DKOJOTHYECKHUE MUPaMHIbI 0

76 N3meneHus coo0IIecTB — CyKIIECCHH 0

77 [TpupoaHBIE 3KOCHCTEMBI. DKOCHCTEMBI 03€P 0
U peK. DKOCUCTEMBI MOPEN U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 0
TYHJAP, JIECOB, CTEIIEH, TYCThIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0

80 Ypb6oskocucremsl. [IpakTnueckas pabora 05

«3yuenne u onrcanue ypoosKOCUCTEMBI»




81

3aKOHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX
B3aUMOJICCTBUI OpraHUu3MOB B
3KOCHUCTEMAX

82

MexaHu3Mbl BO3IEUCTBUS 3arpPsI3HEHUN
pa3HBIX TUIIOB Ha CYyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOIYJIALIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83

84

buocdepa — obmierutanerapHast 060109Ka
3emin

Yuenue B. U. Bepuaackoro o 6uochepe

85

86

87

3aKOHOMEPHOCTH CYyIIECTBOBaHUS OHoCchepbl

KpyroBopoTs! BemiecTs u
OMOTeOXUMHYECKUE ITUKIIBI

3oHanbHOCTH OGuochepsl. OCHOBHBIE OMOMBI
CyIIN

88
89

YcToluuBocTh Onocdepsl

OKOJIOTUUECKHE KPHU3UCHI U UX TIPUINHBI

90

91

BozneiictBue yenoseka Ha 6uochepy

AHTpPOIIOr€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92

OxpaHa npupos!

93

94

OcHoBHBIC IMPUHIUITBI YCTOﬁQHBOFO
Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbI

PanmonansHoe MpUpoAONONL30BaHNE U
COXpaHEHHE OMOJIOTHYECKOT0 Pa3HOOOpasus
3emin

95

O600mmenue mo Teme «MHUKPOIBOTIONHUS U €€
Pe3YJIbTAThI»




O606menue o Teme «MaKpOIBOIIOIUS U €€

96 1 0 0
pe3yJIbTaThI»

97 O6o06menue no Teme «IIpoucxoxaenue u 1 0 0
pa3BUTHE )XKU3HU Ha 3emiie)»

08 O606menue o teme «IIpoucxoxaecHue 1 0 0
YeJl0BeKa — aHTPOIIOTEHE3»

99 O060061IeHne 1o TeMe «IKOJIOTHS — HayKa O 1 0 0
B3aMMOOTHOUICHHSIX OPTaHU3MOBY

100 O6006m1eHne o Teme «OpraHu3Mbl U cpeaa 1 0 0
oOUTaHUS

101 O6o6meHIEe 1o TeMe «DKOJIOTUS BUJIOB U 1 0 0
TIOTYJISILIHI

102 O600mmenue mo teme «buocdepa — 1 1 0
rJI00abHAast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4.5 7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorus. O6mas 6momnorus, 10 krace/ 3axapos B.b., MamonTtos C.I'., Cornn
H.N., 3axaposa E.T.; mox penakuueit 3axaposa B.b., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkinonepHoe odmiecTBo «M3aaTenbcTBO
«ITpocsenieHue»

* buonorus. O6mas 6uosnorus, 11 kmace/ 3axapos B.b., MamonTtos C.I'., Cornn
H.U., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O011ecTBO ¢ orpaHUuYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkitnonepHoe o0miecTBo «M31aTenbcTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET






