Jenaprament o6pasoBaust A AMHHUCTpAIHH TOpPOKa ExarepunOypra
MyhuipmmnanbHoe aBTOHOMHOE 0611€00pa30BaTENBHOE YUPEKICHHE

ymnen Nel00

[Ipunsito /s ]yTBépxcﬂan:
Ha II€Jaroru4eckoM COBETE, sg /f H%OY yanest Ne 100
ITpotokon Nel-23/24 ot 29.08.2023 r. : : - I1.B. Kopreen

- \Ipuxas Ne 37-0 ot 30.08.2023 r.

PABOYASA TIPOI'PAMMA
110 y4eOHOMY TIpeAMETY
buoJjiorns (Yrjiy6JieHHbIi YPOBEHb)
10-11 xmacc
PI'oC COO
(cpennee obiee oOpa3oBaHme)

PaccMoTpeHo Ha 3acenanum xadeapsl CoracoBano:
CCTECTBEHHO-HAYYHbIX JUCIUIUINH JIb IMPEKTOPA
IIporokoi Nel ot 28.08.2023 r. : VLH/A Maxkaposa
Pyxosoautens xadeaps ; ©

ALl JI.II. U3moneHoBa

r. ExaTepunOypr




HHOACHUTEJBHAA 3AIINCKA

[Tporpamma no yuebnomy npeamety "buonorus” (manee - OMoJIOTHS) HA YPOBHE CPETHETO
obmero oopazoBanus pazpadorana Ha ocHoBe PI'OC COO, Konneniuu mpemnoiaBanus yaeOHOTO
npeamera «bronorus» 1 OCHOBHBIX MOJ0KEHUH (hepepanbHOl paboueii mporpaMMbl BOCTIUTAHHS.

VYuebOnsiii npeamer «buonorusy yrinyonaéanoro ypoHs wu3ydenus (10-11 kmaccer)
SIBIIIETCS. OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOW obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao monoxenusim PI'OC COO mnpodwibHble y4eOHBIC NpPEIMEThI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBIISIOTCS criocobom muddepeHnuanuu o0ydeHusl Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpemHuM OOIIMM, CpPeIHHM MPO(PECCHOHAIBHBIM H BBICIIMM O0pa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30oBaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBSA3aHHBIX ¢ MpodopueHTaruein
0o0y4aromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, IICUXOJIOTHEN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy nipenmety "buosorus" naér npeacraBieHue o LU U 3aJa4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONpeelisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €ro CTPYKTYpUPOBAHHME MO pas3feliaM M TeMmaw,
pacrpeneneHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKM Yy4eOHOro Impoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0Oydaromuxcsi. B mporpaMMe mo OHONOTHH peali30BaH MPUHITATL
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O0OIIEero o0pa3oBaHus,
Osiarogaps 4eMy NpoCMaTpPUBAETCS HAIPABICHHOCTh HA MOCIEAYIOIIEe pa3BUTHE OMOIOTrHUYECKUX
3HAaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTAaBICHUH O 3I0pOBOM 00pasze XHW3HH, Ha BOCIUTAHUE
OepeKHOT0 OTHOIIEHUS K OKpYKarolllel MpUpOAHON cpene. B mporpamme mo OMOIOTHH Takke
MOKa3aHbl BO3MOXHOCTU y4yeOHoro npeamera «buonorus» B peanuzauuu tpedoBanuit ®I'OC
COOQ x m1aHupyeMbIM JTUYHOCTHBIM, METAITPEIMETHBIM U MPEAMETHBIM PE3ylbTaTaM 00ydeHHs U
B ()OPMUPOBAHNN OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOW AEATEIbHOCTU OOyYaromMXcs Mo
OCBOCHMIO COJIEpXKaHHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEAHEro oOIlero
oOpazoBaHus.

VYueOusbiii penmer «buonorus» Ha ypoBHE cpeaHero oOmiero obpa3oBaHUs 3aBeplIacT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriyOsieHne 3HaHui
00y4aromuXxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYIISIPHOM U KJIETOYHOW OMOIOTHUH, SMOPHOIIOTUN
U OWUOJOTUU pa3BUTHUS, TEHETHUKH, CEJIEKIUHU, OMOTEXHOJIOTMH, JBOJIOIMOHHOTO YYECHHS U
DKOJIOTHH.

N3yuenne yueOHoro npeamera «bruonorus» Ha yriayO0JIeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY 00 YUaOIIUXCSI K MOCIIEAYIOIIEMY TOTyYEeHUI0 OMOIOTHYECKOT0 00pa30BaHUs B By3axX
U OpraHu3alusix CpelHero npodeccuoHanbHOro obOpa3oBaHus. OCHOBY €ro cojep>kaHus
COCTaBISIET CHUCTEMa OMONOTMYECKUX 3HAHUH, MONYYEHHBIX MPU H3YYCHHH OOYYaIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kmaccax 3T 3HaHUS MOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbI U YIIyOIeHbI
OMOJIOTMYECKUE 3HAHUS O PACTCHHSX, XKUBOTHBIX, TpHOaxX, OAKTEPHSIX, OpraHU3ME YEJIOBEKa,
00X 3aKOHOMEPHOCTSX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHE CBEICHUS
MPUKIIATHOTO ¥ TOMCKOBOTO XapakTepa, KOTOpPhIE MOYKHO HCIIOJIb30BAaTh KaK OPHUEHTHUPHI IS
MOCIEAYIONIETO BhIOOpa mpodeccun. Bo3mokHa Takke MHTErpanusi OMOJOTHYECKHX 3HAHHUH C
COOTBETCTBYIOIIMMH 3HAHUSMU, MMOTYIYEHHBIMH 00YJaIONTUMUCS TIPU U3YYCHUH QU3HKH, XUMUH,
reorpaun U MaTEMaTHKH.

CrpykTypa mporpamMmbl 1o ydeOHOMYy mpenMery "buomorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K W3ydeHHto Ouonoruu. COrmacHO UM, H3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTepPHbIE JIJISl )KUBBIX CHCTEM PA3HOT'O YPOBHSI OpraHU3alluu,
HBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHEeHHsI OMOJIOTHYECKOro pazHooOpa3us



wianeTsl. Tak, B 10 kimacce M3ydyalOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH OMOJIOTrHH,
SMOPUOJIOTHH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMoNIOTHHN, AaKTyaTU3UupPYIOTCS 3HAaHUS OOydalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4yaroTcsi SBONIOIMOHHOE YY€HHE, OCHOBBI SKOJOTHH U
yuenue o 6uocdepe.

VYueOubiii npeamer «buonorus» mNpu3BaH o00eCEYUTh OCBOEHHE OO0YYarOIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpPaBWi, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOHl KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOr00Opasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJIsAIuN, OWOLIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJIOTUU, MPUKIAIHBIX ACIEKTax
Ouonornyeckux 3HaHWi. /g pa3BUTHS W MOIJEp)KaHUS MHTEpeca 0O0yJaromuxcs K OMOJIOTHU
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COACpKaHUHU MPOTrPAMMBI I10
OMOJIOTMH TIPEYyCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHMS M Pa3BUTHsSI TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIIUX
OMOJOTMYECKHUX U 3KOJOTUYECKUX MTPOOIIEM.

Henb uzyuenus yuebHoro npeamera «buonorus» Ha yriayOIE€HHOM ypOBHE — OBIIAJICHHE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMH JKHBBIX CHUCTEM
pa3HOro paHra u NpuoOpPETeHNE YMEHU NCIIOIb30BaTh 3T 3HaHUA B (HOPMUPOBAHUM HHTEpEca K
onpenenéHHoi obnactu npodecCUuOHATBHON NEeATEIbHOCTH, CBSI3AHHOW C OMOJOTHEN, WIN K
BbIOOPY y4eOHOro 3aBeIeHUs ISl IPOAOHKEHUS OHMOJIOTHYEeCKOro 00pa3oBaHUsl.

JlocTuxeHue ey u3ydeHust yueOHoro npenmMera «buonorus» Ha yriyO0J€HHOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYyoInX 3a1ay:

OCBOCHHE OOYyYalOIIMMHUCS CHCTEMBbl OHOJOTMYECKHX 3HAaHHW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIICMIMIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KAapTUHY MHpa; O CTPOCHMUH,
MHOTr000pa3uu 1 0COOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPraHu3M, MOMYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAaKOMJIEHHE  O0ydJaromMxcsi C  METOJaMH  [O3HAaHUS  JKUBOM  NPHUPOABI:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KJIETOUYHOW OMOJIOrHH,
AMOpHOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMoJIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIeI0OBaHUl B JsabopaTopuum U B MpHupoae (HaOioneHue, H3MEpeHue,
HKCIEPUMEHT, MOICTUPOBAHNE);

OBJIaJIcHHE OOYYaIOIUMUCS YMEHHUSIMH: CaMOCTOSITENIbHO HaXOJUTh, aHAJM3UPOBAaTh U
UCIIOJIb30BaTh OMONIOTUYECKYI0 HH(OPMAIINIO; TTOJIb30BaTHCS OMOJIIOTNYECKO TEPMUHOIOTHEN U
CUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXK/y Pa3BUTHEM OMOJIOTUH U COLIMATIbHO-3KOHOMUYECKUMU
¥ HKOJIOTHYECKUMU poOIeMaMH YeJI0BEYECTBA; OLIEHUBATH MTOCIIEICTBUS CBOCH JeSITEILHOCTH 110
OTHOLIEHUIO K OKpY)Karolleld MpUpOAHON cpene, COOCTBEHHOMY 3J0pPOBbIO U 370POBBIO
OKpYKaIOIIMX JIt0JIel; O0OOCHOBBIBaTH M COOJIIOJATh MEpbl MPOPUIAKTHUKH HH(PEKIIMOHHBIX
3a00neBaHWi, TpaBWiia TOBEACHUS B TMPHUPOJE M oObOecrnedeHus 0e30MacHOCTH COOCTBEHHOM
KU3HEJECATEIIBHOCTH B YPE3BBIYAWHBIX CHUTyalMsIX NPUPOAHOIO M TEXHOI€HHOI'O XapakTepa;
XapaKTepu30BaTh COBPEMEHHbBIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00yJaIOUIMXCS WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBaHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 IpoOJeMaMy, METOJOJIOrHeld OMOJOTHYecKOro HCCIeOBaHUs, MPOBEICHUS
HKCIEPUMEHTAJIbHBIX HCCIEIOBaHUM, pemeHus OHOJOTHYEeCKUX 3a7ad, MOJEITUPOBaHUs
OMOJIOTYECKUX 00BEKTOB U MPOIIECCOB;

BOCIUTAaHHE y 00YyYaroIMXCcs HEHHOCTHOTO OTHOLIEHUS K KMBOW MPHUPOJIE B LEJIOM M K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOM, TIe€HETHYECKOH
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; HWHTETPAllMM €CTeCTBEHHO-HAayYHBIX
3HAHUMH;



nproOpeTeHne 00yJIarIUMUC KOMIIETEHTHOCTH B PAIIHOHATHFHOM IMPUPOIONIOIB30BAHUH
(cobmroneHne TpaBUl TOBEJACHUS B TIPUPOJE, OXpaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOI'O 3/I0pPOBBbSl W 3/I0POBbsSI OKPYKAIOMIMX JroAeH (COOMIONeHUus Mep
npodunakTuky 3a060aeBaHmii, ooecrnedyeHrne 0€30MacCHOCTH KUZHEIEATEIIbHOCTH B UpEe3BbIUaiHbIX
CUTYaIUSIX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHMS OMOIOTHYECKUX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HM;

CO3JIaHME YCJIOBUH Ui OCO3HAHHOTO BbIOOpa OOYYAIOIIMMUCS WHIUBHIYaTbHON
0o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymoimeMy IpohecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OOmiee 4MCiIO 4YacoB, OTBEACHHBIX Ha HM3y4YCHHE OMOJIOTMHM Ha YIIIyOJEHHOM YPOBHE
cpennero obmiero oopazosanusi, cocrapiser 201 gac: B 10 kmacce — 102 gaca (3 yaca B HEACIIO),
B 11 ximacce — 99 gacoB (3 yaca B HefIeINIO).

Otbop opraHu3anMoHHbIX (OpM, METOJOB U CpPEACTB OOy4deHHs OHOJIOTHUHU
OCYIIECTBIISIETCS C YYETOM CIEUU(PUKUA €ro COJAEPKaHUsS M HAINPaBIEHHOCTH Ha MPOJOJDKEHUE
Ouosnoruueckoro oOpa3oBaHHs B OpraHU3alUSAX CpeIHero MpodecCHOHATBLHOTO U BBICHIETO
o0OpazoBaHusl.

OO0s13aTEeNbHBIM yCTIOBHEM MpPU 00Y4eHUH OWOJIOTUU Ha YriyOJIEHHOM YpOBHE SIBISIETCS
MPOBEJICHUE JIA0OPATOPHBIX W MPaKTHYECKUX pabor. Takxke ydyacTue OOydYaAIOIMIUXCS B
BBITIOJTHEHUH IPOEKTHBIX U y4eOHO-HUCCIIeI0BATENIbCKUX paboT, TeMaTHKa KOTOPBIX OMpeeiaeTcs
YUUTEIEM Ha OCHOBE HMEIOIIUXCS MAaTEPUATBHO-TEXHUYSCKUX PECYPCOB M MECTHBIX MPHPOIHBIX
YCIIOBUU.



COILEPKAHUE OBYYEHUSA

10 KITIACC

CopepxaHve  IpOrpaMMbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. Brnosnorus kak Hayka

CoBpemenHas Ouosiorus — KOMIUIEKCHas Hayka. Kpartkast uctopusi pa3BUTHsI OUOJIOTHH.
buonornueckre Hayku M u3ydaemble UMM TpoOsieMbl. DyHIaMeHTalbHbIE, MPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3Hauenue Ouosiornu B (POPMUPOBAHMH COBPEMEHHOHW €CTECTBEHHO-HAYYHOH KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Orogaorueil. 3HaueHre OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YeJIOBEKA: MEJULIMHE, CEIIbCKOM XO0351MCTBE, IPOMBIIUICHHOCTH, OXPaHEe IIPUPOIBI.

JdemoHcTpauuu

Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mennens, B. W. Bepnanckuii, W. II. IlaBnos, M. WN. Meunuxor, H. HW. BaBunos, H.
B. Tumodeer-Pecorckuii, Ix. Yorcon, ®. Kpuxk, . K. benses.

Tabauiel 1 cxembl: «CBS3b OMOJIOTUU C APYTMMH Haykammuy, «CrucreMa OHOIOTrHYeCKUX
HaYK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JKuBbie cucTeMbl KaKk IpeAMET u3ydeHus: ornonoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LIEIOCTHOCTb, CJIOXHOCTh M YHOPSAIOYEHHOCTb
CTPYKTYpBlI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKAMOCTD,
U3MEHYHMBOCTb, POCT U pPa3BUTHE.

YpOBHM OpraHu3alydd JKUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHBIH, MONYJISILUOHHO-BUIOBOA, 3KOCHUCTEMHBIN (OHOreoneHOTUYECK Ui ),
ounochepnsiid. [Iporeccsl, mMpoucxoasimue B KUBbIX cUcTeMax. OCHOBHBIC MPU3HAKH JKUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromue *UBbIE CHCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

N3ydenne xuBBIX cucteM. Meroabl Ouonornueckoil Hayku. HaGmronenue, uamepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ 1ocToBepHOCTh. Pazopoc B Ouonornueckux gaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX PEe3yNbTaToOB. [IpUUMHBI UCKAKEHUS PE3YNIHTATOB SKCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

TaGmuiel 1 cxembl: «OCHOBHBIE MpPHU3HAKU JKU3HW», «buojormyeckue CcucTeMmbl»,
«CBo¥iCcTBa )XKMBON MaTtepun», «Y pOBHU OpraHU3ALNM KUBON MPUPOb», «CTpoeHUE KUBOTHOU
KIIETKN», « TKaHU )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreoreHos,
«buocdepay, «MeToabl H3ydeHUs )KUBOU TPUPOJIBI.

ObopynoBanue: 1abopatopHoe  O0OpyIOBaHHWE  JJisi  TPOBEACHUS  HAOIIOJCHHM,
U3MEPEHUM, DKCIIEPUMEHTOB.

IIpakTuyeckasi padora «/crnoap30BaHNe PA3NMYHBIX METOJOB IPU HM3YYEHUN JKUBBIX
CUCTEMN.

Tema 3. buoJsiorust KjieTku

Krnetka — cTpykTypHO-QYHKIIMOHATBHAS €IUHUIA KUBOTO. VICTOpUS OTKPBITUS KIETKH.
Paboter P.I'yka, A.JleBenryka. Knerounas teopus (T.llBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOpHUH.

MeToapl MONEKYISIpHOM W KJIETOYHOM OHOJIOTMH: MHMKPOCKONUS, Xpomarorpadus,
anekTpodopes, METOA  MEUYEHbIX aToMoB, AuddepeHnuanbHoe IeHTpUuyrupoBaHue,

KYJTbTUBUPOBAHUE KIIETOK. M3yuenue QuxcuposanHvix K1emoK. OneKTpOHHas
MUKpocKonus. Kougokanvhaa mukpockonus. Bumanvroe (npudicusnennoe) usyyeHue Kiemox.
JdemoHcTpauuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. Ilneiinen, P. Bupxos, K. M. bap.



Tabnuier u cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOM», «VcTopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

OO6opyioBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENAPaThl PACTHTEIbHBIX, KHUBOTHBIX H
OaKTepHAIbHBIX KJIETOK.

IpakTuuyeckas padora «/3yueHue MeTOJOB KJIETOYHOH Ouonorum (Xxpomartorpadus,
anextpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumu4eckasi OpraHu3anus KIeTKH

XUMUYECKUH COCTaB KIETKU. MaKkpo-, MUKPO- U yJIbTPAMHUKPOJIEMEHTHL. Bona u e€ ponb
KaK pacTBOPUTENsS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHMHM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEIIECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelllecTBa KJIEeTKU. buonornueckue nonumMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Mouiekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsi3b. BTopuuHas, TpeTWyHas, 4eTBEpPTUYHASA CTPYKTYpbl. JleHaryparus. CBoiicTBa OeNKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYrneBoabl. MoHocaxapu/pl, AMcaxapu/bl, OJUrocaxapuabl U nojucaxapuabl. OOmmii
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuu
YTJIEBOJIOB.

Jlumuael.  ['mapodunbHO-ruapodoOHBIE  cBolicTBa.  Kiaccudukamuss — JTUMHAIOB.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkunu mumuaos. O0mue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxneunnosbie kucnotel. JJHK n PHK. Crpoenne HyknenHoBbIX KuciOT. HykimeoTnael.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crtpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonoruueckue
¢ynkuun  AT®. BoccraHOBIEHHblE NEPEHOCUMKHM, HUX (QYHKUMHM B  KIeTke. [pyeue
HYK1eo3uompugocgamol (HT®). CexBeHHpOBaHHE JHK. Memoowi 2EHOMUKU,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHasi 6uonorus: OMOXUMHUYECKHe B OMO(DU3NYECKHUE HUCCIEOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomounekyn. Modenuposanue cmpykmypvl U QYHKYuUil
OuomoeKyn u ux Komniexkcos. KomnvromepHulil Ou3atii u opeanuyecKuti Cunme3s OUOMONEKYI U UX
HenpupoOHbIX AHATI0208.

JdemMoHcTpanuu

Hoptpertst: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, @. Caurep,
C. lIpy3unep.

JInarpammel: «PacnpeeneHne XMMHYECKHX JJEMEHTOB B HEXHBOW  IMPHUPOAE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmuuer u cxemsl: «Ileproguueckas TabiuIa XUMHUECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe oOpraHu3MoBy», «CTpoeHHE MOJIEKYNbl Oelikay,
«CTpyKTypbl OEenKOBOW MOJEKYNb», «CTpoeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEeKys
munuaoBy, «HykinenHoBbie KUCTOTE, «CTpoeHue MoeKyiabl ATD.

Ob6opynioBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JlabopaTopuasi pabora «O0HapyxeHHe OETKOB C TTOMOIIIbIO KAYECTBEHHBIX PEaKIUIi».

JlabopaTopHas pabora «/ccnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenune u pyHKIMH KIETKH

Tunsl KIETOK: dyKapuoTHYecKas U mpokapuotuyeckasi. CTpyKTypHO-(YHKIIMOHAJIbHBIE
00pa3oBaHUS KIETKH.

CtpoeHue mpoKapuOTHYECKOW KieTku. Kietounas cTeHka OakTepuid W apxei.
OcoOeHHOCTH CTPOCHUS TeTepoTpoHOI U aBTOTPO(DHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOIIEHO3aX.




Crpoenne 1 pyHKIIMOHUPOBAHHUE dyKapHOTHUECKOH KieTku. [Ina3marnueckas memOpaHa
(urazmanemma).  CTpykTypa TIUIa3MaTHYECKOW MeMOpaHbl. TpaHCHOpT BeIIECTB  4Yepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerdyéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponurnaemocts MemOpanbl. Pabota
HATPHUII-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOUTO3, (parounuTo3. Dx30uuTo3. Kierounas cTeHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huronnaszma. Llutozonb. Ilutockener. JlBuxenue uuroriazmbl. OpraHOMIBI KIIETKH.
OnHoMeMOpaHHbIe OpraHOWIbl KIeTKH: sHAorazmaTuueckas cetb (JIIC), anmapar [Nompmku,
JM30COMBI, UX CTpOeHHE U (QYHKUIMHU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMUIOB KIETKH.
CtpoeHue TpaHYISPHOTO peTuKyiayma. Mexanusm Hanpasienus o6eakoe 6 JIIIC. Cuntes
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imamkuii — (arpaHyJisipHBII)
SHJOIIa3MaTH4eckuil peTukynym. CekperopHas Qynkuus ammapatra [ombmxu. Moouguxayus
benxos 6 annapame I onvoacu. Copmuposka benxos 6 annapame I 01v0xcu. TpaHCTIOPT BEMIECTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kinerounsriii cok. Typrop.

[losniyaBTOHOMHBIE OpraHOM/Abl KIETKU: MHUTOXOHJPUHU, IUIACTUABL. [Ipoucxodrcoenue
mumoxonopuui u naacmud. Cumbuocenes (K.C. Mepesckosckuu, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHApUA © macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTU]IBI
(OTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpannbie opranousl kietku CtpoeHue u pyHKIUHU HeMeMOpaHHBIX OPTaHOHIOB
KIeTku.  Pubocomsl. Ilpomescymounvie  ¢unamenmei.  MukpodunaMeHTsl. AKmuHogwle
Muxpogunramernmol.  MbIIIEUHBIE  KIETKU. AKMUHOBblEe ~ KOMHOHEHMbl  HeMbIUUEUHbIX
k1emox. MukpotpyOouku. Kierounsiii nentp. CTpoeHue U ABMXKEHHE KTYTHUKOB U PECHUYEK.
Muxkpotpy6ouku nuroriasmel. Llentpuons. berku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Muxkpompybouxamu. Momopmvie 6eaxu.

SAnpo. O6on04ka s7pa, XPOMaTHH, KapuoIjiazma, SAPBIIIKH, UX CTPOEHHE M (DYHKIIMH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacmonokeHHEe XPOMOCOM B MHTep(ha3HOM
aape. dyxpomamun u 2cemepoxpomamut. beaku XpoMaTUHA — TUCTOHBL. JJuHamuxa s0epHouU
0bonouku 6 mumose. foepHuiii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpanuu

Hoptpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuuel u cxemsl: «CTpoeHHE 3SYKAPHOTHUECKOM KIeTKn», «CTpoeHHe >KUBOTHOM
KIeTKN», «CTpOeHUe pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMY», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

O6opyoBaHKE: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaTrbl pacTUTEIbHBIX, KMBOTHBIX
KJIETOK, MUKPOTIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JlaGopaTopHas padora «/3ydeHne CTpOeHUS KIETOK Pa3IndHbIX OPraHU3MOBY.

IpakTnuyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBI».

JlaGopaTopHas pab6ora «/ccienoBanue mia3smMoinsa U ACIUIa3MOJIA3a B PACTUTEIbHBIX
KJIETKax).

IMpakTuyeckas padora «/3ydyeHue ABIKEHUS HUTOMIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPpeBpAaLCHHE JHEPTHH B KJIETKe

AccuMWISIIIMS U TUCCUMUIIALIMSA — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumbsl oOMeHa BelecTs:
aBTOTPOGHBIN U TeTepoTpoHBIN. YuacTue KUCIopoJa B OOMEHHBIX MpoLeccax. DHEPreTHIecKoe
obecnieuenue kietku: npespamieHue AT® B oOMeHHBIX nporieccax. PepMEeHTaTUBHBIN XapakTep
peakuuii kieToyHoro Metabonusma. @epMeHThI, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M JECHCTBUSL.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMYECKUX KaTajau3aTopoB. benku-akTUBaTOpHI U
OENKU-UHTUOUTOPBl. 3aBHCUMOCTh CKOpPOCTH (DEPMEHTAaTHBHBIX pPEAaKUUH OT pa3IMyHbIX
(bakTopoB.




[lepBUYHBIN CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. PoTocuHTE3. AHOKCUCEHHbI U
oxcueenHvlll  ghomocunmes y baxkmepuii. Ceéemocodbuparowue nueMeHmvl U  NUSMEHMNbL
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (potocunTe3a. CBeTOBas M TEMHOBAs
bazpl. @omoovixanue, Cs, C+ u CAM-muner ¢omocunmesa. IlpoayKTUBHOCTH (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIX (GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunrte3. Pa3HooOpa3ue  OpraHu3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIHMPYIOIINE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOIHbIE OaKTepru. 3HAaUCHHE XEMOCHHTE3A.

Anarpobubie opranu3mbl. Buabl Opoxxenus. [IpoaykTel 6pokeHHsI U UX HCIIOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oose3Hei.

AdpoOHBIC OpPTraHM3MBL. DTalbl dHEPreTHYecKoro odOmeHa. [ToAroToBUTENBHBINA ITaIll.
['mukonu3 — 6eCKUCIOPOAHOE pACUICINIEHUE TIIOKO3HI.

Buonorndeckoe OKUCIIEHHE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpHI B MpOLEccax
OHOJIOTUYECKOT0o OKHUCJICHHUS. Huknuueckue peaxkuuu. OxucnuTenbHOe
dochopmmmpoBanue. dnepeuss membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomontou AT@®-cunmasel. [IpeumymectBa  a’poOHOro mytu oOMEHa BEIIeCTB Iepen
aHadpOoOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO OOMEHA.

JdeMoHcTpamun

Hoprperst: JIxk. [Ipuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCUHTE3Y», «IDHEpreTudeckuii oomen», «buocunre3 Oenkay,
«Ctpoenue GpepMeHTay, «XEMOCUHTE3Y.

Ob6opynioBaHue: CBETOBOM MHUKPOCKOII, 000pyJOBaHUE IJIsl TPUTOTOBIICHUS TIOCTOSTHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pa6ora «/3ydyeHne KaTaJIUTHYECKOW AaKTHMBHOCTH (EpMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTopuasi pa6ora «/3yueHne (epMEHTATUBHOIO pacUICIICHUS IEpPOKCHUAA
BOJIOPO/Ia B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX».

JladopaTopnasi pabora «CpaBHeHUE NPOIECCOB (POTOCHHTE3Aa U XEMOCUHTE3a».

JlaGopaTopuas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJeTKe

Peakiun MaTpudHoro cuaresa. [IpMHINI KOMIUIEMEHTAPHOCTH B PEaKIUsAX MaTPUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW HHQpopManuu. ['eHeTHdeckuil KoJ, €ero CBOWCTBA.
Tpanckpunius — Matpuunblid cuaTe3 PHK. [lpuHIMNBI TpaHCKpUNIMKA: KOMILJIEMEHTapHOCTH,
aHTUIapaIEIbHOCTh, acUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxke. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue tpancnoptsix PHK B OGuocunTese Oenka. YcinoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTese Oemka.

Cogpemennvie npeocmasnenusi 0 cmpoenuu 2enog. Opranuzalus reHomMa y mpoKapuoT u
JYKapHOT. Perynsiuss akTUBHOCTH TE€HOB Yy mpokapuorT. I'mmoreza omepona (@. XKako0,
K. MaHno). Monekynsapuvle mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPoLeccoB B KieTke. KiieTounslit romeocras.

Bupycsl — HeksieTouHbIe ()OPMBI JKU3HU U 00JIMTaTHBIE Mapa3uThl. CTpOCHHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusnennviti yukn JIHK-codeparcawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHble 3a0oieBaHusi UenoOBeKa, JKUBOTHBIX, pactenuit. CIIN, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

Bbuoungopmamuka: unmeepayus u ananuz borvuux maccugos («bigdata») cmpykmypHuvix
buonocuueckux oannvix. Hanomexnonoeuu 6 6uonoeuu u meouyure. [lpoepammupyemvle pynkyuu
benxos. Cnocobvl 0ocmasku 1eKapcma.

JdemMoHcTpanuu




Hoptpetsl: H. K. Konsios, J. N. IBanoBckui.

Tabmuubl  u  cxembl: «buocuaTe3 Oenkay, «l'eHeTHYecKuid Koa», «BUpyCH,
«baxrepuodaru».

IIpakTuyeckasi padora «Co3nanue MOJEIN BUPYCa».

Tema 8. ’/Ku3HeHHBIN HUKJ KJIETKHU

Knerounsnii mukn, ero mepuoabl u peryisuus. MHrepdasza u muto3. OcobeHHOCTH
MPOIIECCOB, mpoTekaromux B uHTepdase. [loaroroBka kietku K aeneHuto. [IpecuHTeTHYECKU
(IIOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
UHTEpQa3bl.

Marpuunbiii  cunte3 JHK — permkamusa.  [lpunmuner  perumkauvu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPALIEIbHOCTh. MexaHu3M
permukanuu [JHK. Xpomocombl. Ctpoenune xpoMmocoM. Tenomepsl u TenoMmepaza. XpoMOCOMHBIN
Ha0Op KJIETKHM — KapuoTun. MIJIOMAHBIA U ramiougHbIi Habopbl XpoMocoM. ['oMooruYHbIe
xpoMmocoMmbl. [1010BbIE XPOMOCOMBL.

Henenne kneTku — MuTo3. CTaguu MUTO3a U MPOUCXOISIINE B HUX MPOIECCHL. THIIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3a.

Perymsauuss MHTOTHYECKOTO LUWKIA KIETKH. lIporpammupyemas KieToyHas THOEIb —
arnonTo3.

Knerounoe s1po, XpoMOCOMBI, (hyHKIIMOHATIbHASI TEHOMUKA. Mexanusmsl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemkay» — buounghopmamuvecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpamun

Tabnuubl U cxembl: «KU3HEHHBIM MK KICTKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OO6opyoBaHKE: CBETOBOM MHMKPOCKOIN, MUKpompenaparbl: «MuTo3 B Ki€TKaxX KOpEIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopuas padora «HaOmoneHne MUTO3a B KJIE€TKaX KOHYMKA KOpeEUIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenne u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OJIHOKJIETOYHBIE, KOJOHHAJILHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HENIEATEIbHOCTH OJIHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOUHbIE BOJOPOCIH, Ipyrue IpoTUcThl. KonoHuaapHbIe
OpraHU3MBlI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs, MOKPOBHAS,
MPOBOAAIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHMsSI, PYHKUIHUHA U PacHoOIOKEHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu SKMBOTHBIX ¥ 4YeJIOBeKA. THWMBI JKUBOTHBIX TKAHEW: OJMHUTEIUAIBbHAS,
COCIMHUTENIbHAS, MbllIeuHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIUNA U PacHONIOKEHUs
TKaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Opranbl. BereraTuBHbIE ¥ reéHEpaTUBHBIE OPraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTAHOB
KUBOTHBIX 1 4YesioBeka. DyHKIIMM OpraHOB M CHCTEM OPTaHOB.

Omopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbI COEAMHEHUS
KOCTEH.

JIBrokeHrue OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OPTaHM3MOB. amMEOOMIHOE,
JKTYTUKOBO€, pEeCHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TPOMU3MbI M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M UelIoBeKa: MbleuHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.




[Iutanue opranusmos. llornomenre BoAbl, YIVIEKUCIOrO ra3a 1 MUHEPAJIbHBIX BELIECTB
pacteHusiMH. [IuTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE MHILEBApEHHUE.
[luraHre MO3BOHOYHBIX MKUBOTHBIX. OTAENbI MUINEBAPUTEIBLHOTO TpakTa. llumieBapuTenbHbIe
»kenesbl. [IumeBapurenbHas cucremMa 4yeaoBeKa.

Jpixanue opranu3moB. Jlprxanue pacteHuil. Jlpixanue >xuBoTHBIX. [{uddy3us razos uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe U jE€rodnoe
JpIXxaHue. JlpIXxaHue IO03BOHOYHBIX >KMBOTHBIX U YEJIOBEKAa. OBOJIOLHUOHHOE YCIOKHEHUE
CTPOCHHMs JETKUMX I103BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas cucTeMa 4YeloBeka. MexaHus3m
BEHTWISIIIAM JIETKUX y TITUI] M MICKONMUTAOIUX. Perynsnus apixanus. [{pxarenbHbie 00bEMBI.

TpancnopT BemlecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHUCTEMbl pacTeHuid. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema U e€ opransl. KpoBeHOCHAs cucTeMa I03BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjie, KpOBEHOCHBbIE COCyAbl M KpoBb. Kpyrum KpoBooOpaileHus.
OBOJIIOIIMOHHBIE YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX >KUBOTHBIX.
Pabora cepana u e€ perynsuus.

Beinenenne y opranusMoB. Beiaenenue y pacreHunid. BelueneHue 'y  JKMBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. GuibTpaius, ceKpenus 1 00paTHOE BCaChIBAaHUE
KaK MEXaHU3Mbl PabOThl OpraHoB BbIIAEICHHUS. CBs3b MOJOCTH Tela C KPOBEHOCHOW U
BBIJICIUTENILHOM CUCTEMaMU. BblfenieHre y NO3BOHOYHBIX >KMBOTHBIX M uesioBeka. [loukwm.
Crpoenne u pyHKunoHupoBanue HeppoHa. OO6pazoBaHrEe MOYH y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX opraHu3moB. Cropbl OakTepuii u
LUCTHI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTtukyna. CpencrBa nmaccCuBHOM U
XUMUYECKOH 3a1nThl. DUTOHUUBI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX TPOU3BOAHBIC. 3alIUTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnaéuuelii u  mpuHOOpeTEHHBIN  cnenn(uYecKuid HMMMYHUTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynurera (I1. Dpmux, ®. M. bepuert, C. Tonerasa). BocnanutensHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxumocts M perymauus y OpraHu3MoB. Pa3gpaXuMoCTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBI Yy JKMBOTHBIX. OTIENbI
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexropnas nyra. bezycinoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast perynsiuus M 3HAOKPUHHAS CHCTEMa JKMBOTHBIX U 4elloBeka. JKeressl
DHJIOKPUHHOW CHCTEMBI M KX TOPMOHBI. JleldcTBHE TOpPMOHOB. B3aMMOCBS3b HEPBHOU U
SHIOKPUHHON cucteM. [ munoranamo-runoduszapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. ITaBnos.

Tabauiel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOUYHBIE BOJOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBI OpraHoOB
MO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee CcTpoeHuEe HaceKOMbIX», «TKaHM pacTeHUi»,
«KopueBwie cuctembr», «Ctpoenue ctebnss», «CTpoeHHE IHCTOBOM TIIIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenpHass  cucrema», «HepBHag cuctema», «Koxa», «MbleyHas cucTemay,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cuctemay, «CTtpoeHue Mblib», «MMMyHUTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHUE 0KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cuctema nTuny, «HepBHas cucTeMa MIIEKOMHUTAIOUIUX,
«HepBHas cuctema yenoBekay, «Pediexcy.




OO6opyioBaHue: CBETOBOM MHUKPOCKOII, MUKPOIpENapaTbl OJHOKIETOUYHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapuy pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIMN OE€CIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YeIOBeKa,
00opyoBaHueE JUIsl JEMOHCTPALMKY TOUBEHHOT'0 U BO3AYIIHOIO IUTAHUs paCTEHU, paclieIeHUs
Kpaxmaia u 06enKoB 1noj AeiictBrueM (GepMEeHTOB, 000PYJOBAHUE AJISl IEMOHCTPAIIMU OIBITOB 10
W3MEPEHUI0 JKMU3HEHHOW EMKOCTH JIETKMX, MEXAHM3Ma JIbIXaTEJbHbIX JBH)KEHUW, MOJEIIN
TOJIOBHOT'O MO3Tra Pa3IN4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEN paCTEHUI».

JlabopaTopHas padora «/3ydyeHne TKaHEeH )KUBOTHBIX».

JlabopaTopnasi pa6ora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPTraHU3MOB

@DopMBI pa3MHOKCHHSI OPTaHU3MOB: 0ECII0JI0€ (BKJIF0YAs BET€TaTUBHOE) U MTOJIOBOE. Bubl
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBaHHUE.

[losnoBoe pasmHoxkeHue. IlonmoBble kieTku, winu ramerel. Meio3. Craauu Mmeiiosa.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonornueckuili cMbICI Mel03a U TOJIOBOTO
npouecca. Melo3 1 ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszputhe. [‘ameroreHe3 y KUBOTHBIX. llosoBble xkene3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaTorene3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmtotoTBOpEeHNE W SMOPUOHAIBHOE PAa3BUTHE JKUBOTHBIX. CIIOCOOBI OIUIOOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOJIOTHs — HayKa O pa3BUTHH
opranu3MoB. Mopghoeenes — 0o0na u3 enasuvix npobiem smopuonocuu. Konyenyus mopgpoeenos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHE3a )KUBOTHBIX (Ha MpuMepe JATymkn). Jpobnenwue.
Tunsl npoGnenus. [Jemepmunuposannoe u HedepMuHuposanHoe opobnenue. bracmyna, munovi
onacmyn. OcoOeHHOCTU pOOJIEHUST MIIEKONUTAIOMIMUX. 3apOJIbIIIEBbIE JMCTKH (TaCTPYJIALINS).
3akiagka OpraHoB M TKaHEW U3 3apOABILIEBBIX JMCTKOB. B3anMHOE BiIMSHHE 4YacTed
Pa3BUBAIOIIETOCS 3apo/ibliia (AMOpHUOHANIbHAS MHYKIIHS). 3aKJIaKa IJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3ylbTaT UepapXUYeCKUX B3aUMOEWUCTBUI reHoB. BiusHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3IUYHbIX (DAKTOPOB OKPYXKAIOIIEH cpebl.

Poct u pasButHe XUBOTHBIX. [locTamOpuoHanbHblii nepuoa. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IIPHUPOJIE.
Tunsel pocta XKUBOTHBIX. MaKTOPhl pEryjsiIUM poCTa KUBOTHBIX U ueioBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y KUBOTHBIX M 4enoBeka. Ilepnospl OHTOreHesza 4esoBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHEe MPOLECCHI.

PasmHoxeHue u paszButue pacteHuid. ['ametodut m cnopoput. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUM.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYJISALUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpauuu

Hoptpetsr: C. I'. Hapamun, X. [lIneman.

TabGnuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», « TUIBI 0ECHOIOT0 Pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombly, «[amertorenes3y», «CTpoeHHE SUIEKIECTKA U CIIEPMATO30UIAY,
«OCHOBHBIE CTaiuU OHTOreHe3ay, «IIpsimoe u HenpsAMoe pa3BUTHEY, «Pa3BUTHE MANICKOTO KyKay,
«Pa3Butue capanumy, «Pa3Butue JATYIIKH», «/[BOIfHOE OIUIOAOTBOpEHHE Yy ILIBETKOBBIX
pacteHuii», «CTpoeHHEe CeMSH OJHOAOJIBbHBIX M JIBYAOJIBHBIX pAacTeHUi», «KU3HEHHBIN LMK
MOPCKOM KanycTbl», «JKM3HEHHBIN [IUKI MXay, « KU3HEHHBIN UK MAaOPOTHUKAY, « KW3HEHHBIN
LIUKJI COCHBD».




OO6opyioBaHue: CBETOBOM MHUKPOCKOIT, MUKPOIIPEIapaThl IMIIEKIETOK U CIIEPMAaTO30U 0B,
Mozenb «LIuKi1 pasBUTHA JIATYHIIKIY.

JlabopaTtopHasi padora «/I3ydeHHe CTpOCHHS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckass padora «BpIsiBIEHUE NPU3HAKOB CXOJICTBA 3apOJBIIIEH ITO3BOHOYHBIX
KUBOTHBIX).

JlaGopaTopnasi pa6ota «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH ¥ U3MEHYMBOCTH OPraHU3MOB

Vctopus CTaHOBJCHHS W Pa3BUTUSA TEeHETUKM Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Ponbs oTeuecTBEHHBIX YYEHBIX B pa3BUTHU TeHETHKU. PabGorsr H.
K. Konbuosa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MTOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
ICHbl, AJbTEPHATUBHBIC IPU3HAKH, IOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl T'C€HETHUKU:
rUOpUI0JIOTHUECKUH, IUTOIOIMYECKUH, MOJIEKYISPHO-TeHETUYECKUH.

JdemMoHcTpanuu

[optpetsl: I'. Mengaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuios, A.
H. Benozepckuii, I'. /1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuuel u cxembl: «MeToabl TeHETUKW», «CXEMbI CKPEILIUBAHU».

JlaGopaTopnas padora «/{po3o¢mira kak 00BEKT FTeHETUIECKUX HCCIICIOBAHUII.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH MeHaens — 3aKOH €AMHOO0Opa3us
ruOpusioB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoii 3akon Menaens — 3akoH
paciernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpellMBaHus. [ unoresa
YHCTOTHI FaMeT.

AHanmusupyromee — ckpemnBaHue.  [IpoMeXyTOUHBIM ~ XapakTep  HacCJeIOBAHMSL.
Pacmiennienue npu3HakoB IpU HETIOJIHOM JIOMUHUPOBaHUHU.

JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToM0Orn4Yeckrne OCHOBBI TUTHOPUHOTO CKPEIIUBaHUS.

CuermienHoe HacnenoBanue npusHakoB. Pa6otel T. Moprana. CrernieHHoe Hacae10BaHNe
T€HOB, HAapYIICHNUE CLEIUIEHNS MEX 1y F'eHaMu. XpOMOCOMHasl TEOpHsI HACIEACTBEHHOCTH.

I'enetnka moma. XpoMOCOMHBI MEXaHU3M OIpeNeNeHUs Iona. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTnueckas CTPyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucreMa. IlneloTponuss — MHOKECTBEHHOE JIEWCTBHUE IEHA.
MHOXECTBEHHBIN auienu3M. B3aumonelcTBue HeaUIeNbHBIX T'€HOB. KOMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTM4eCKUii KOHTpOJIb pa3BUTUSA PACTEHUH, JXUBOTHBIX M YEJIOBEKA, a TaKxKe
(U3HOTIOTHUECKUX MPOIIECCOB, TTOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35UH — MUKPOOHOM.
['eneTnueckue acrekThl KOHTPOJIS M M3MEHEHUS HacJeICTBEHHON MH(POPMALUU B MOKOJCHUIX
KJIETOK 1 OPTaHU3MOB.

JdemMoHcTpanuu

[Moptpetst: I'. Menaens, T. Mopran.

Tabnuuet u cxembl: «IlepBblit 1 BTOpoii 3akoHbl Mennens», «Tpetuit 3akoH Menaemns»,
«AHanmu3upyollee ckpeuuBaiuey, «HenoiaHoe nomuHupoBanuey, «CLerieHHOe Hacael0BaHHe
NpPU3HAKOB y Apo3oduisy, «I'eHetuka nona», «Kapuorumn yenosekay, «Kapruotun gpo30Qpuis»,
«Kapuotun ntunbe», « MHOKECTBEHHBIN aJIENU3M», «B3anmMoneiicTBre reHoBY.

OO6opynioBanue: MOJEINb Ui JEMOHCTPAIMK 3aKOHOB €IUHO00pa3usi THOPHIOB TIEPBOTO
IIOKOJICHUSI W PAaCILECIUICHUs IPU3HAKOB, MOJENb I JEMOHCTpAlMM 3aKOHA HE3aBHCHMOTO




HaCJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIE0BaH!s IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jlpo3zoduinay.

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPHUIIHOIO CKPEILUMBAHUSA Y
JIPO30(UITBIY.

IpakTuueckass pa6ora «/3ydeHue pe3ynbTaToOB AUTHOPHIHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopeiictBue renotuna u cpeabl npu popmupoBaHuu ¢GeHotuna. M3amMeHYHBOCTH
npusHakoB. KauecTBeHHble W KOJIWYECTBEHHbIE INPU3HAKU. Buabpl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBECHHAS.

MoaudukanoHHas U3MEeHUYUBOCTh. Poiib cpenbl B pOpMUPOBaHUHN MOTUPHUKAIIMOHHON
n3meHunBocT. Hopma peaknum npusHaka. BapuanuoHHBI psig M BapualMOHHAs KpuBas
(B. Noranncen). CoiicTBa MOIU(PUKAITIOHHONW N3MEHUYUBOCTH.

I'eHoTunnueckass n3MeHYMBOCTb. (CBOWCTBA T€HOTUIIMYECKOM W3MEHUYUMBOCTU. Bujibl
TeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIl[HOHHAS.

Komb6unatuBHast n13MeHYMBOCTh. Mei03 U MOI0BOI MpoIiecC — OCHOBAa KOMOWHATUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW N3MEHYMBOCTH B CO3JJAHUU T€HETHYECKOTO pa3Ho00pa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTannoHHas W3MEHUYMBOCTb. Buabl MyTaluii: I'€HHbIE, XPOMOCOMHbIE, I'€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHbIE MYyTallUM. SIOepHbIE M IUTOILIA3MAaTUYECKUE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIIMSIHHE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOTO Ipouecca. 3aKOH FOMOJOTHYECKHUX
panoB B HacneacTBeHHOM wu3MeHuuBoctd (H.U. BaBunoB). BuesnmepHas H3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemurxa u NUSEHOMUKA, POlb DNUSEHEMUYECKUX (PaKMOpo8 6 HACIe008aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuu

Hoprpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuiel 1 cxembl: «Buasl n3MeHUUBOCTH», «MoaUPUKAMOHHAS W3MEHUHUBOCTHY,
«KoMOuHaTHBHAs: MN3BMEHUNBOCTBY, «Meio3», «OmnonorBopenue», «I'eHeTndeckue 3a0601eBaHUs
4yesnoBeKkay, « Buabl myranuiny.

OO6opynioBaHue: )KUBbIE U TepOapHbIE SK3EMIUISIphl KOMHATHBIX PACTeHUH, PHUCYHKH
(¢otorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTtopuass  pa6ora «/ccienoBaHue — 3aKOHOMEPHOCTEH — MOAM(UKALMOHHON
M3MEHYUBOCTH. [ToCcTpOoeHNE BApUAILIMOHHOTO PsAJIa U BAPUAIMOHHON KPUBO.

IpakTnuyeckas padora «Mytauuu y 1po30¢puiibl (Ha TOTOBBIX MUKPOITpEnaparax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoseka. MexayHapoaHas NporpaMma HCCIEJOBaHMsS T'€HOMa 4YEJIOBEKA.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJTM3HEIOBBIN, [IMTOTEHETHICCKUN,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJEKYJIIpHO-TeHeTUUeCcKuid. COBPEMEHHOE OIpEIEIeHNE
TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHNE, TEHOTUIIUPOBAaHKE, B TOM yHciie ¢ nomoisto [T1P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKA.
bone3nn ¢ HaciencTBEHHOW MNpeApacloioKEHHOCThIO. 3HAYEHHE MEIUIUHCKON T'€HETUKH B
NPEJOTBPALICHUN U JICUCHUM TEeHETHYEeCKHX 3a00JeBaHMU yeloBeKa. MeIHKO-TeHETHUECKOe
KOHCYJbTHpoBaHUE. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETHUECKOro rpy3a». DTHUECKHUE aCIIEeKThI
UCCIIEIOBaHUN B O0JIACTH PelaKTUPOBAHMSI FT€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue QaxTopbl MOBBIIEHHOW YYBCTBUTEIBHOCTH U€IOBEKa K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyXKarolleil cpenpl. I'eHeTmdeckass IpenpacrnoiokeHHOCTh
YEJI0BEKa K MMaTOJOTHSM.

JdemMoHcTpanuu

Tabauiel u cxembl: «Kapuorun yenoBeka», «MeToabl U3y4eHHs T'€HETUKH YEIOBEKay,
«['enernueckure 3a001€BaHUS YETOBEKAY.




IIpakTuyeckas padora «CocTaBieHUE U aHAJIN3 POAOCIOBHOMN.

Tema 15. Cesieknusi Opranu3mMoB

JloMecTukanus M CeJeKUMs. 3apoKICHHE CENeKIMU M JOMecTHKauuu. YueHue H.
W. BaBuoBa o IleHTpax NPOMCXOXKACHUS M MHOTOOOpasws KyJbTYpHBIX pacTeHuid. Poib
CEeJIeKLIMU B CO3JIaHUU COPTOB PACTEHHI M Mopoj >KUBOTHbIX. CopT, mopoja, mramMM. 3aKOH
TOMOJIOTUYECKHUX PAJIOB B HaciencTBeHHOW u3MeHunBoctu H. M. BaBunosa, ero 3HaueHue st
CEJICKIIMOHHOM PabOTHI.

Mertoapl CeNeKIMOHHOM padoThl. ICKyCCTBEHHBIN 0TOOp: MacCOBBIN M MHAMBUAYAIbHBIH.
Oranbl KOMOWHAIIMOHHON ceneknuu. McmpiTanue mpou3BoamTesei mo motoMctBy. OTOOp MO
TEHOTUITY C MOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C IMOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PamuanuoHHBI 1
XUMHUYECKH MyTareHe3 KaK WCTOYHMK MYTaluid Yy KYJIbTYpPHBIX (DOPM OPraHHU3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBAaHUS U MeTO0B pekoMOnHaHTHBIX JIHK ans nomyuenus
MCXOJIHOTO MaTepHuaa Jijisl CEJICKIUU.

[Tonyuyenne mnomumuounoB. BHyTpuBugoBas rubpuauszanus. bau3kopoacTBeHHOE
CKpelIuBaHue, uiu MHOpuauHr. Hepo/cTBeHHOE CKpelMBaHue, Wik ayTopuauur. ['erepo3uc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekiuu. OtraanéHHas ruOpuUaU3alvsL.
[Tpeononenre Oecruiogusl MEXKBHJIOBBIX THOPUIOB. JIOCTH)KCHHS CENCKIIMM pPACTCHUH U
JKUBOTHBIX. «3€1EéHaAs peGoNtoOYUsLY.

CoxpaHeHHe M H3y4YCHHE T€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUM U UX JUKUX
poauyeil sl CO3aHUsI HOBBIX COPTOB U TMOPUIIOB CENbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHnue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCm8YIouWUx U CO30aHUs HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX MeMOo008 HAYUHbIX UCCAeO08aHUL, NepedosblX uoell u
NnepCcneKmuBHbIX MexHoI02UlI.

JdemMoHcTpanuu

Hoptpetsr: H. U. BaBunos, U. B. Muuypun, I'. /. Kapneuenko, II. I1. JlykpsineHko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabauiel u cxeMbl: «L{eHTpBI TPOUCXOKACHUS U MHOTO0Opa3Hsi KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIEACTBEHHON WM3MEHYMBOCTHY», «METOIbI CEIEKIIUM,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopHas padora «/3ydeHne cOpPTOB KyJbTYPHBIX PACTEHUH U MOPOJ JOMAIIHHUX
JKUBOTHBIX.

JlaGopaTopHas padora «/3ydeHne METO0OB CEJIEKIIUN PACTEHUI».

IIpakTnyeckas padora «lIpuBHBKa pacTeHUN».

Ikckypenst «OCHOBHBIE METOJbI U JIOCTHKEHUS CEJEKIMU PAacTeHUM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATENBHBIM y4acTOK, B TEILUTMYHOE
XO03HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOI0TUS ¥ CHHTETHYECKAS OMOJIOTUSA

OOBEKTHI, HCTHOJb3yeMble B OWOTEXHOJOTHM, — KIJIETOYHBIE U TKAHEBHIE KYJIBTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpaauliMoOHHas OHOTEXHOJIOTHS: XJIeOomeueHue,
MOJTYYeHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoouomornueckuii cuaTe3. OOBEKTHI
MUKpOOHOIIOTHYeCKuX TexHomoruil. [I[pon3BoacTBo Oeiaka, aMUHOKUCTIOT U BUTAMHHOB.

Co3manrie  TEXHOJOTMH W  WHCTPYMEHTOB  II€JICHANPABICHHOTO HM3MEHEHHUS |
KOHCTPYMPOBAHHUS TEHOMOB C II€JIbIO MOJYUYEHUsSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEp KaIlIUX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUYECKHE ITYTH.

Knerounas wnxenepus. MeTtoapl KyabTypbl KJIETOK U TKaHEW pacTEHUN U >KMBOTHBIX.
Kpuobanku. Comartnueckas ruOpuauszanus U coMaTHdeckuil sMmOpuorenes. lcmonb3oBaHue
TaliOUI0B B CEICKLMM PACTCHUMU. [lonyueHue MOHOKNIOHANbHbIX awmumen. Hlcnoavzoeanue
MOHOKJIOHANbHBIX U NOTUKIIOHANbHBIX aHmumen 8 meouyuHre. VICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexoHCTpyKIMs SHLEKIETOK W KIOHUPOBAaHME >XUBOTHBIX. MeToj TpaHCIUIAHTALUU SAEP




KIIETOK. Texnonocuu 0300p06NneHuUs, KYIbMUBUPOBAHUS U MUKPOKIOHAILHO20 PA3MHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs ¥ TeHHasl NHKeHepus. MICKyCCTBEHHBIN CUHTE3 IeHa U KOHCTPYHUPOBAaHUE
pekomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW HHXXEHEPUH. OKOJOTHYECKHE M JTUYECKHE TPOOJIEeMbl TE€HHOU
WUHXCHEPUU.

Menunuackue 6unorexnonoruu. [loctrenomuast udposas meauiuaa. [P -auarnoctuka.
MeTab010MHBIN aHaIM3, FeHOLEHTPUUECKUI aHaIN3 IPOTEOMa YeJIOBEKa JIJIsl OLIEHKU COCTOSTHHUS
€ro 3/10poBbs. Mcronp30BaHne CTBOJIOBBIX KJIETOK. TaprerHas Tepamnus paka. 3D-OnonnxeHepus
JUId pa3paboTKHU (PyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHUsl KOMITJIEKCHBIX
TKaHEeil coYeTaHHMEeM TEXHOJIOTUH TPEXMEPHOro OMONMPHUHTHHrA U cKap(OIAMHTa AT PEIICHHS
3aJa4 IePCOHAIM3UPOBAHHON MEIULMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IIENBI0 OOecriedeHUs] KOMOMHUPOBAHHOM 3alUTHI OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIe 3a00JIEBaHMS YEIOBEKA M KUBOTHBIX.

JdeMoHcTpamun

Tabmuiel ~ u cxemsbl: «Mcnonp30BaHne  MUKPOOPraHU3MOB B IIPOMBILIUIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxeHepusn», «I'eHHas MHKEHEPUsI».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHM.

IpakTuyeckas padora «llonydyenne MOJIOYHOKHUCIBIX IIPOLYKTOBY.

Ikckypenus «bHoTeXHOI0r M — BaykHEHIIas IPOU3BOAUTEIbHAS CUJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOJCTBO)».

11 KJIACC

Tema 1. 3apo:kaenue u pa3BuTHe 3BOJIONHOHHBIX NPeACTABJCHNNH B 0M0JI0THHI

OpomonmonHas Teopus Y. lapsuHa. [Ipeanoceuiky BO3HUKHOBEHU JapBUHUA3Ma. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.

JBwxkyue cuiabl dSBoiouuMd  BuaoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTb
Pa3MHOXXEHMSI OPTraHW3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Ooppba 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTndeckoi Teopun sBoronuu (CTI). HelttpanbHas Teopust 3BOJTIOIHH.
CoBpeMeHHas 3BOJIOLMOHHAs OMONOTUsA. 3HauU€HHE HBOJIOIMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdemoHcTpanuu

Hoptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. HapsuH, C. C. YUerBepukos, W. 1. llImansraysen, J{x. Xonnein, /. K. benses.

Tabauier u cxembl: «Cucrema xuBoil npupozs! (no K. JIunuero)», «JlectHuna * uBbix
cyuiects (o Jlamapky)», «Mexanu3m popMHUpPOBaHUS IPUCTIOCOOTICHUN Y PACTEHUI 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyta nyremectsust Y. Jlapsuna», «Haxonku Y. lapsunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHue», «Ilopossl romydeit», «MHoroodpasue KyabTYpHBIX (HopM
KanmycTb», «IlopoJpl JOMamIHUX KHUBOTHBIX», «(Cxema 00pa3oBaHUS HOBBIX BHJOB (110
Y. lapBuHy)», «CxeMa COOTHOIIEHHs IBMXKYILUX CHUJ 3BOJIIOUUNY», «OCHOBHBIE MOJOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIHI.

Tema 2. MukposBosonust 4 €€ pe3ybTaThl

[Momynsimus Kak »yeMeHTapHasl eluHULa 3BOMIONUH. COBpeMEHHbIE METOIbl OLEHKU
TeHETUYECKOr0 pa3Ho00pas3usl U CTPYKTYpPhI MOMYJsIui. MI3MeHeHne reHo(oH 1a MOMyIISInun KaKk
AIIEMEHTapHOE JBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH TIeHeTHueckoro pasHoBecus JIx. Xapnau,
B. BaiinGepra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHJIBI) SBOJIOLNMU. MyTallMOHHBINA Ipoliecc.
KomOunaTtuBHast 13MeHYMBOCTb. [[peli¢) reHOB — ciryuyaiiHble HeHalpaBICHHbIE H3MEHEHHUS YacTOT
autenedt B monysnusax. Dddext ocHoBatens. Dghgdexm Oymuiiounoco eopaviwka. CrudiceHue
2eHemu4ecKoe0 pasHoobpasus: npuduHel u creocmsus. Ilposenenue sghgpexma opetigpa 2enog 6




oonvwux u  manvix nonyiayusx. Murparmu.  M3onmauus  momymsnuii: - reorpaduveckas
(mpocTpaHCcTBeHHAs ), OroIornyeckast (penpoyKTUBHAS ).

EcrecTBeHHBI 0TOOp — Hampabisiomuil (akTop 3BOIIONUH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIOIIUN, paspbIBalOmui (Iu3pynTuBHbIN). [lomoBoi oTOop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO ITOBECHMS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OPraHU3MOB KakK pe3ylbTaT MHUKPOIBOMIOLMU. Bo3HHKHOBEHME
npucnocoOIeHuit y opranu3mMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoB:  MopQojoruueckue, GU3MOIOTHYECKHUE, OHOXHMUYECKUE, I[OBEJICHYECKUE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTA OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIOIHH.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilyth u cmocoObl BUA00Opa30OBaHUS:
ajionarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monurutonu3anus, rudpuauzanus). JIuTeaIpHOCTb SBOTIOIMOHHBIX MTPOIECCOB.

Mexanuzmbl (OpMUPOBaHHS OMOIOTUYECKOTO Pa3HO00pasusl.

Ponp 3BONIOLMOHHON OHOJOTMM B pa3pabOTKE HAYYHBIX METOJOB COXPAaHEHUs
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MApasUTOB M HMX XO031€B. MeXaHU3MbI
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpamun

Hoptpertsr: C. C. YerBepukos, J. Maiip.

Tabauiel ¥ cxembl: «MyTallMOHHAS U3MEHUNUBOCTBY, «lloMysioHHas CTPYKTYpa BUIA,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmwKymiye CHIIBI  3BOJIOIHNY,
«OKoyornyecKas HU30JSLMS MOMYJSUil ceBaHCKOW dopenn», «l'eorpadudeckas H3OIALUSL
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Aaypckoit», «[lomynasiuoHHbIe BOIHBI YMCIEHHOCTU
XUIIHUKOB U KepTB», «Cxema JIeHCTBUS €CTECTBEHHOTo 0TOopa», «Dopmbl OOpbOBI 3a
CYILLICCTBOBAHUEY, «MHpycTpuanbHbId MEJIAHU3 MY, «Kussie HCKOIIaeMBIE»,
«ITokpOBUTENBCTBEHHAs! OKpacKka KUBOTHBIX», «lIpenympexnaromas oOKpacka >KUBOTHBIX,
«®Pu3nonoruyeckre agantauuny, «I[IpucnocodbseHHOCTh OPraHUu3MOB U €€ OTHOCUTENIbHOCTbHY,
«Kpurepun Buma», «Bunbl-nBoiiHukn», «CTpykTypa BHAa B mpupoae», «CrocoObl
BUs00OpazoBanus», «l'eorpapuueckoe  BumooOpazoBaHWe TpEX  BHUJAOB  JIAHJIBIIICHY,
«DKOJIOTHYECKOe BHMJI000pa3oBaHME BHUJOB CHHUI, «[lomumionasl pacteHuit», «KamycTHo-
peAeYHBbI THOPUI.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, yydesa NTHIl U 3Bepel
IpUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yyyesa NTULl M 3Beped pa3HbIX BUJOB, repbapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUHBIMU CIIOCOOAMHU.

JlabopaTopnasi paboTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlaGopaTtopnass padora «IIpucnocoOneHnss OpraHu3MOB M HX OTHOCHTEJbHAs
1EeJIECO00PA3HOCTHY.

JlaGopaTopuas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Maxkpo3Boonus 1 eé pe3yJibTaThl

Metoael  u3ydeHus MakpolsBosmonuu. llaneoHTonormueckne METOABl  M3Yy4YEHUs
sBosronnu. Ilepexonupie opMbl U puTOreHeTHYeCKUe pSAAbl OPraHU3MOB.

buoreorpaguueckue meronsl usydeHus osBosounu. CpaBHeHue ¢(iaopbsl U (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckne oomactu 3emiau. BUabl-sHIEMUKU U PETTUKTHI.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(}OIOTHUECKHE METObl U3yYeHHs HBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI DBOJIOLUMU OHTOT€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
["'oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYISIpHO-
reHeTUYecKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHe METOAbl HM3YyUEHHUS  HBOJIOLHUU.
["omonoruynsie reHsl. COBpeMEHHBIE METO/IbI TOCTPOEHUS (PHIIOTEHETUYECKHUX JIEPEBbEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHSI TEHOMOB.

OO0mue 3akoHOMEpPHOCTH  (TMpaBwia)  3BOMIOUUU. [Ipunyun  cmeHvl  QYHKYULL.
HeobOpatumocTs 3BOMIONIMA. AanTUBHAS paguaius. HepaBHOMEPHOCTb TEMITOB SBOJTIOIIHH.

JdemMoHcTpanuu




Hoptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkenb.

Tabauibl U cxeMbl: «DUITOTEHETHYECKUH PS JTOMIAAN», «APXEONTEPUKC», «3BEpO3yOhIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHbIe MAaNOpPOTHUKNY, «buoreorpapuyeckue
30HBI 3emun», «Jlpeiid xoHTHUHEHTOBY», «PenukThl», «HauanbHble CcTaguU SMOPUOHATBHOTO
pa3BUTHS IO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTMYHBIE U aHAJIOTUYHBIE OPTraHbl», «Py1uMEHTh»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI uelOBEeKa W IIHUMIIaH3e», «lJ1aBHbIe HampaBICHUS
IBOJIIOLIUNY, «O01IME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSDKM HCKOIAEeMBbIX OCTAaTKOB OPIraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HaCEKOMBIX.

Tema 4. IIponcxoxneHnue u pa3BuTHE JKM3HH Ha 3emJe

Hayunble rumores3bl MpOMCXOKICHHUS >KU3HM Ha 3emiie. AOHOreHe3 M MaHCIEPMHUS.
JloHayuHblEe TPEICTABIECHUS O 3apOXKACHHUU JKU3HM (KpealnoHM3M). ['mnore3a HOCTOSHHOTO
CaM03apOoKJICHUs KU3HU U €€ onpoBepkeHue onbitamu O. Penu, JI. Cnannanuanu, JI. [Tactepa.
[TponcxoxxaeHne >KU3HU U aCTPOOHOIIOTHSL.

OcHoBHbIE ATanbl HeopraHu4eckoi sBomoun. [ nanerapuas (reosorudyeckas) SBOJIOLIHSL.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIECTB W3 HEOPraHUYECKHX.
Omneit C. Muinepa u I'. FOpu. O6pazoBanue nonumepos u3 MoHoMepoB. KoarepBatHas runotesa
A. W.Onapuna, runoreza mnepBuuyHoro OynpoHa Jxk. XomnaelHa, reHeTHYecKas THUIOTE3a
I'. Ménnepa. Pubosumer (T.Yek) um rumoreza «vupa PHK» VY. T'mnbGepra. dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

Ucropuss 3emuin u metonapl e€ wu3ydyeHus. lMckomaemble OpraHuyecKHe OCTaTKH.
I'eoxpononoruss u e€ wmeronsl. OTHOcUTENbHasE M AOCONIOTHAsT  I'€OXPOHOJIOTHS.
['eoxpoHoOnOrMYecKas mKana: 30Hbl, 3Pbl, HIEPUOBI, STTOXH.

HavanpHblie aTanel oprannyeckoil 3pontonuu. [losBieHre U 3BOIIOLUS NEPBBIX KIIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOMIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. CrtpomartonuTsl. I[IpokapuoTel u
DYKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHW3MOB. DBO3HUKHOBEHHWE OCHOBHBIX  IpYMI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIONMM BBICHIMX pacTeHUH. OCHOBHbIE apoMOp(O3bl PACTEHUH.
Boixon pactennii Ha cyury. [losiBieHne ciopoBbIX pacTeHU 1 3aBoeBaHie UMU cyllid. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX THUIOB. [lepBbie XOpaoOBbIE
’KUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmpuouii 1 penTuiIni.
[TpoucxoxxaeHne Mmiekonuraromux MU ntul. IlpuHmun kimodeBoro apomopdosza. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe %u3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, IPOTEPO30M, MAIE0301, ME3030M,
KaiiH0301. O0111as XapakTepUCTUKA KJIMMaTa U reoJoru4eckux npoieccon. [losBieHue u paciseT
XapaKTEpHBIX OPraHU3MOB. YTieoOpa3oBaHUE: €ro YCIOBHMS W BIMSHHE HA Ta30BbI COCTaB
aTMocdepBhl.

MaccoBble BBIMUpaHUSI — HKOJIOTMUECKHE KPU3UCHI Ipouuioro. IIpudnHbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opranuyeckoro mupa. Ilpunnumnel kinaccudukany opraHu3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpauuu

Hoptpetsr: ®. Peau, JI. Cnamnannanu, JI. [Macrep, WM. U. MeunukoB, A. W. Onmapum,
k. Xonaeitn, I'. Mémnep, C. Mumnep, I'. FOpu.




Tabmuiet u cxembl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lactepa mo u3yueHUIo
caMo3apokIeHusl xKu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Tanbsl HeopraHU4YECKOi
’BOIIOLIMNY, «['eoxpoHosoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW SBOJIIOLMMY,
«Cxema 00pa3oBaHUs IYKApUOT MMyTEM cuMOHorene3ay, «Crucrema )uBoil mpupoibl», «CTpoeHue
BUpyca», «ApomMopdo3bl pacTeHHi», «PHUHHODUTB», «OIHOKIETOYHBIE BOJOPOCIN,
«MHOrokneTounble Bogopocin», «Mxu», «llanopotHukmn», «l'on0CceMEHHBIE pacTEHU,
«Opranpl 1BETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHUPa», «ApoMopdo3s
JKUBOTHBIX», «[Ipocreitmme», «Kumeunonomnoctueiey, «llmockue uyepBu», «UiaeHucToHoruey,
«Pw10bI», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItuupy, «Mnekonurawomue», «Pa3Butue
J)KU3HU B apXxeucKkoil spe», «Pa3BuTue XKU3HU B IPOTEPO30MCKON pen», «Pa3BUTHE KU3HHU B
IIaJIC030MCKOM dpe», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pey, «Pa3BUTHE )KU3HU B KAWHO30MCKOU
3pe», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO0 MUPAY.

Ob6opynoBanue: repbapu pacTeHUH pPA3TUYHBIX OT/AEIOB, KOJUICKIMH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpeil, KOJUIEKIMH OKAMEHEJIOCTEH, IOJIE3HbIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHas nadoparopHasi padora «Moaenuposanue onbiToB Musuiepa—tOpu 1o
M3YYEHUI0 a0MOTEHHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOMN aTMocdeper.

JlabopaTtopHasi pa6ora «/I3ydeHre ¥ ONHCAHME MCKONAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IpakTuyeckas padora «3ydeHne OCOOEHHOCTEW CTPOEHUS PACTEHMH pa3HbIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue ocoOEHHOCTEN CTPOEHUS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AaHTPOIOTeHe3

Pa3nens! u 3agaun aHTponoaoruu. MeToibl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEACTABICHUN O NPOMCXOXKICHUU YEJIOBEKa. PEeIMIvo3HbIE BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonmcTBo uenoBeka € KMBOTHBIMM. (CHCTEMaTH4eCKOE IIOJIOKEHHE 4YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKa C JKMBOTHBIMH: CPAaBHHUTEIbHO-MOp(]OIoruueckue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TMoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE roJI0BHOTO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBuwxymue  cunbl  (pakTopel) aHTpONOreHe3a: OWOJIOTMYECKUE,  COIMaJIbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.

OcHoOBHbIE CTaIUM aHTpoOIIOreHe3a. PaHHMe dyernoBekooOpa3Hble 00e3bsHbI (IPOKOHCYJIbI)
U paHHHUE MOHTHJIBl — OOIIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U J0eH. ABCTPAIONUTEKH —
JIBYHOTHE MPENKU JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpynaa. YenoBek
IPSIMOXOJISAIINI 1 TIEPBBIN BBIXOJ Ntofiel 3a mpeaensl Adpuku. YenoBek reienpOeprekuii —
001Inii MpeoK HeaHAePTaTbLCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOro. YenoBeK HeaH1epTalbCKUA
KaK BHJ JIOAEH XOJOIHOro KiIMMara. YesnoBek pa3yMHBI COBPEMEHHOIO THUIIA, JIEHUCOBCKUI
YeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u najaeoreHoMuKa.

DBOJIIOLUSL COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIH OTOOp B MOMYISANMAX YeJIOBEKa.
Myranuonssiit iporiecc U noaumopdusm. [lonynsuoHHbIe BOIHBI, Apeiid reHoB, MUTpalus U
«a¢ ekt ocHOBaTENS» B MOMYISIHUAX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pachl. [lonstue o pace. bonbiue pacel: eBponeouHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHuss 4YeloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucrnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIen
cpensl. BiusiHue reorpaduyeckoil cpeipl U apeida reHoB Ha MOP(OIOTHI0 U (U3HOTIOTHUIO
4eJI0BEKA.

MexauciurianHapable  MeToAbl B (U3WdYecKod (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMSI M NaJCOAHTPOIOJIOTHSI  YEJIOBEUECKUX  IOMYJISALHUM.




buocouuaneHble  WcclenoBaHUS ~— MPUPOABI  uyenoBeka.  MccimenoBaHue — KO3BOIIOLUU
OHMOJOTUYECKOI0 U COLUATBHOIO B YEJIOBEKE.

JdemMoHcTpanuu

Hoptpetst: Y. Hdapsun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabmuubl ¥ cxeMbl: «MeToasl  aHTpomnoyiorun», «['0JIOBHOM MO3r  yenoBeKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4elloBeKa M CKeNeT IIUMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPONOreHe3a», «IJBOJIOLIUMOHHOE [JPEBO UEJIOBEKay,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpaepraneup», «KpomanboHIbl», «l[Ipeaxu dyenoBeka», «ITallbl BOJIIOIUN YETOBEKAY,
«Pacep1 uenoBekar.

OO6opynioBanue: MyJIsKA OKaMEHETIOCTEH, MPeIMETOB MaTEPUAIbHON KyJIbTYPHI IPEIKOB
4eJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OUOICHCKUMHU CIOKETaMU
NPOMCXOXKACHUSI YeJoBeKa, (oTorpauu HaXOJOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEIET
YeJI0BEeKa, MOJIeNIb Yeperna YeJIOBEeKa M uyeperna LIMMIIAH3€, MOJENIb KUCTU YE€lIOBEKa U KUCTU
HIMMIIaH3€, MOJIEIU TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopHnasi pa6ora «/3yueHue OCOOCHHOCTEH CTpPOEHHUS CKeleTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).

IpakTuyeckasi padora «/3yueHne sKOJIOTMYECKUX afanTaluil 4eI0BEKay.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIIEHHUSIX OPraHU3MOB M
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxxaeHue U pa3BuTHE dKonoruu B Tpyaax A. ['ym6onpara, K. @.Pynee, H.
A. CesepuoBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amaum skonoruu. Cszb
HKOJIOTHUHU C APYTUMHU HayKaMH.

Metonast sxonoruu. [loneBsie HaOMIOACHNU. DKCIEPUMEHTHI B AKOJIOTHU: PUPOIHBIC U
naboparopHble. MoaenupoBaHyue B 3KOJOTUM. MOHUTOPUHI OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIN.

3HaueHue SKOJIOTUYECKUX 3HAHWM JUIsl YeloBeKa. DKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H YeloBeuecTBa € MNpupoaoi. POpMHUpPOBAHHUE SKOJOTUYECKOW KYIbTYpbl U
HKOJIOTMYECKOM TPaMOTHOCTU HACEJIEHUSI.

JdemoHcTpanuu

Hoptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. CeBepro, 3. I'ekkens, A. Tencnu, B.
H. Cyxaués.

Tabnuie! u cxemsl: «Pa3nensl skonorun», «MeTonbl 3kogorun», «Cxema MOHUTOPUHTA
OKPYXKAaroIlEeH Cpeb».

JlaGopaTopHas padora «/3ydeHre METO0B YKOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpefa o0UTAHUS

Okosnoruueckre (GakTopbl W 3aKOHOMepHOCTHM ux JeiictBus. Knaccudukanus
JKOJIOTHUECKUX  (aKkTOpoB:  abMOTHYecKHWe, OuoTHYecKHe, aHTpomnoreHsele.  OOmue
3aKOHOMEPHOCTH JeicTBUs 3Kojoruueckux ¢akropon. [IpaBuno munumyma (K. Illnpenrens,
1O. JInbux). TonepaHTHOCTh. DBPUOHOHTHBIC U CTECHOOHMOHTHBIC OPTaHU3MBI.

Abuotnyeckue ¢aktopbl. CBET Kak 3kojorndeckuii ¢pakrop. [leiicTBre pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYMIbl PACTEHUW U JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanpHas posb cBera. doTtoneproausm.

Temmepatypa kak skonorudeckuii Qaxrtop. [eiicTBue TemmepaTypbl Ha OPTraHU3MBL.
IToliknIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak 3konmoruyeckuit ¢axrtop. I[Ipucnocobrnenuss pacTeHU K MOAIEPKAHUIO
BogHOro Oamanca. Kmaccudukanust pacTteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, INTyOWHHAas
MOJMTOYBCHHAS, BHYTPHOpPraHU3MEHHas. DU3MKO-XUMHYECKHE OCOOCHHOCTH cpejl OoOuTaHus
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.




buonoruueckue purmsl. BHelHne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie ¢popmbl opranu3MoB. [lonstue o xuzHeHHoOH (opme. JXKusHeHHBIE (OPMBI
pacTeHUii: NepeBbsl, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TPAaBBI.
Kuznenusle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOHOHTHL. (OcOoOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyalin3M, KOMMEHCAIU3M
(KBapTHUPaHTCTBO,  HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JdemoHcTpauuu

Tabnuier u cxembl: «JKonoruyeckue Hakropen», «CBETOBOU CHEKTPY», «IKOIOTHIECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0KPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonoruyeckue putMe», «KusHeHusie GopMbl pacTeHuin», « Ku3HeHHbIe (POPMBI JKUBOTHBIX»,
«2KocHuCcTeEMa IIUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jiecayn, «llemu nutaHus»,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

ObopynoBanue: repdapurl pacTeHUW M KUBOTHBIX, IMPUCIOCOOJECHHBIX K BIUSHUIO
pa3IMYHBIX  SKOJOTHYECKHX (PaKTOpOB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TCHETIOOWBHIE W TEHEBHIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuu 1 KOJUJIEKIUHU TETI0I00NBBIX, 3MMOCTORKHUX, MOPO30YCTOMYUBBIX PACTCHHUIA,
yydyejna NTULl W 3Bepel, repbapum pacTeHHil, OTHOCSAIHUXCS K Turpoduram, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS IaHHBIX TPYII, KOJUIEKIIH dKUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpemax, repbapuM W KOJUIGKIMM pPACTEHWH ¥ JKMBOTHBIX, OONaJaroluX dYepTaMu
OPUCIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH JKU3HHU, TepOapuu M KOJJIEKIHH
pPacTeHMH U JKUBOTHBIX Pa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH KUBOTHBIX, YIACTBYIOLIUX B
pa3INYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi pa6oTta «BpIsiBiIeHNe MPUCTIOCOOIECHUI OPraHu3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnasi pa6ora «BbIsBIeHHE NPHUCIOCOOJIEHUI OpPraHu3MOB K BIMSHHUIO
TEMIEPATYPbI».

JlaGopaTtopuasi padora «AHATOMHYECKHE OCOOEHHOCTHM pPACTEHHH M3 pa3HBIX MecCT
oOUTaAHUSY.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMIA

DKOJIOTMYECKHE XapaKTepUCTUKH monyisiiuu. [Tomynsiuus kak Ouosiornyeckas cucremMa.
Pone HeogHOpoaHOCTH cpefbl, (U3NYECKUX OapbepoB U OCOOEHHOCTEH OMOJIOTMM BHUJIOB B
(GbopMUPOBAHUU IPOCTPAHCTBEHHOM CTPYKTYpHI MOMyaunid. OCHOBHbIE MOKA3aTeNIN MOMYIISIINN:
YHUCJIEHHOCTh, IUIOTHOCTh, BO3pAacTHasi M I0JIOBas CTPYKTypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHS.

Okosorudeckas CTpykTypa nomyisinuu. OLleHKa YMCIEHHOCTH NOmyssuuu. JuHamuka
NOMYJSIMK U €€ perynanus. buortnueckuil moTeHMan nonyiasiuuu. MoaenupoBaHie TUHAMUKH
nonynsiuui. KpuBble pocta uucieHHOCTH mnomynsiuuu. Kpuble BbDKMBaHMs. Perymsamus
YUCIIEHHOCTU TMOMYJSLMHA: poOib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJornyeckue cTpaTeru BUIoB (1- u K-crpaterun).

[lonsitTue 00 »sKonoruyeckoil Humie Bujaa. Mectoobutanue. MHOroMepHass MOJETb
skosnornyeckor Humu JIx.M. Xaruuncona. Pasmepsl skonornyeckor Humu. IloreHnuansHas u
pean30BaHHas HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUJIOB. Buabl M MX JKU3HEHHBIE CTpPATETHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEIEHUS M MWIpallMid JKUBOTHBIX. buosormdyeckue WHBa3UU
Yy>KEPOIHBIX BUIOB.

JdemMoHcTpanuu




Ioprper: Ix. . XaTynHCOH.

Talauiie! ¥ cXeMbl: «IKOJIOTUYECKUE XapaKTEPUCTUKHU MOMYISIIHN, «IIpocTpancTBeHHas
CTpyKTypa nomymsiuun», «Bo3pacTHele mnupamuzabl nonyiasuuny», «CKOpoCTb 3aceleHUs
MOBEPXHOCTU 3€MJIM PA3IU4YHBIMU OpraHu3Mammu», «Mogenb 3kosorndeckod Humm Jx.
N. XarunHcoHa.

O6opynoBanue: repOapuu paCTeHUM, KOJIEKIUN )KUBOTHBIX.

JlaGopaTopnas padora «IIpucnocoOneHuns ceMsaH pacTeHHI K PacCeICHUIO.

Tema 9. Jkos10rusi co001IECTB. IKOJIOTHUECCKUE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsi3u MeXAy OpraHU3MamH B
OHOILIEHO3E.

Okocuctema kak oOTkpeiTas cuctema (A. [x. Tencnu). DyHKIIMOHATBHBIE OJIOKU
OpraHU3MOB B JKOCHUCTEME: HPOAYLUEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u cetu. Abnorndyeckue O10KK dKocucTeM. [10UBBI U WUJIBI B 3KOCHCTEMAX.
KpyroBoport BelecTB U MOTOK SJHEPTUU B SKOCUCTEME.

OcHoBHbIE [TOKa3aTeau 3KocucTeMbl. buomacca u npoaykius. DK0JI0rHYecKrue MUpaMuibl
qricesn, OMoMacchl U SHEPTUU.

Lunamuxa 9KOCUCEM. Kamacmpodguueckue nepecmpouKu.
@nykmyayuu. HarpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COO00IIEeCTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKLIECCUM M UX HPUYUHBL. AHTpPONOIEHHbIE BO3JECHCTBUS HA CYKIIECCHU.
KnumakcHoe coobiectBo. bropa3znooOpasue u MOJHOTAa KPYyroBOpOTa BEIIECTB — OCHOBA
YCTOHYMBOCTH COOOIIECTB.

[IpuposHbIe 3KOCUCTEMBL. DKOCUCmeMbl 03Ep U peK. IKocucmembl MOpeu U OKeaHos.
Ixocucmemvl MyHOp, 1€C08, cmenetl, NyCmulHb.

AHTpPONIOTE€HHBIE  3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmuuusa wMexay
AQHTPONOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u dayHa.
CuHanTponu3auus ropoJckod (¢ayHbl. buonornueckoe M  XO3SHCTBEHHOE 3HAUYEHHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHM3MOB B
IKOCUCTEMaX. Ponb  kackaonozo 3ggekma u 6ud08-30udpukamopos (Kiouegvix 6udos) 8
@yHrkyuonuposarnuu sxocucmem. IlepeHoc sJHEPrun U BEIIECTB MEXKTY CMEKHBIMU IKOCUCTEMAMH.
YCTOWUMBOCTh OpPraHU3MOB, MOMYJSIIMM M 3KOCHCTEM B  YCIOBHUSAX €CTECTBEHHBIX U
AHTPOIOT€HHBIX BO3JICHCTBUM.

Mexanuzmol  68030eticmeus  3a2psA3HeHUll  pAsHblX MUN08 Ha CYOOPLaAHU3ZMEHHOM,
OP2AHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOGHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elcmsusi. MeToqoNorTus MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX 3KOCUCTEM.

JdemMoHcTpanuu

Hoptpert: A. JI. Tencnu.

Tabnuie! u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMa IIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMHNbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 2JkocucteMey», «llemu muTaHus (macTOWIHAs, JETPUTHAs)»,
«QKosornyecKkas mupaMuja qyucen», « IKoJoruueckas nupamuaa 6uomaccoly, « IKoJ0orudecKas
nupamuia sHepruny, «Oodpazopanue 0onoray, «llepBuunas cykueccus», «Boccranosnenue ieca
MocJe moxapay, « JKoCucTemMa 03epay», «ArpoueHosy, «KpyropopoT BemecTB U MOTOK SHEPTUU B
arporeHose», «IIpumepsl ypoosKocucTem».

ObopynoBanue: repdapun pacTeHUH, KOJUJICKIIMM HACEKOMBIX, Yydesa NTHIl U 3BEpeH,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IpakTnyeckas padora «/I3ydyenue u onucaHue ypOo3KOCUCTEMBD.

JlaGopaTopHnas pa6ora «/3ydeHne pa3Ho0Opa3us MEJIKHUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX YKOCUCTEMAX).




IKeKypeus «IKCKypcHs B TUIIMYHBINA OHoreoneHo3 (B AyOpaBy, Oepe3HsK, eJIbHHK, Ha
CYXOJOJbHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WK B TEIUIMYHOE X035IMCTBO)».

Tema 10. buocdepa — rinodanbHas IkocUcTEMA

buocdepa — obmennanerapHas 00o0dka 3eMiid, TIIe CYHIECTBYET WM CYIIECTBOBAIA
KU3Hb. PazBuTHe npencrapienuii o 6nocdepe B Tpyaax J. 3rocca. Yuenue B. W. Bepnaackoro o
o6uocdepe. O6nactu 6nocheps! u e€ cocras. Kupoe BeniectBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTHU cymecTBoBaHus ouocheprl. OcobeHHOCTH OHOChephl Kak rio0aabHOM
skocucTembl. JluHammdeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOTreOXMMHUYECKHE ITUKIIBI (yTiIepoia, a30Ta). PUTMUYHOCTH siBieHH B Orocdepe.

3onaneHOCTh OMOCchepbl. [lonsTre 0 6nome. OCHOBHBIE OMOMBI CYILIU: TYHJIPA, XBOWHBIC
jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpBs1. Kitumar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa u GYyHKIUS SKUBBIX CHCTEM, OIIEHKa HX PECYpPCHOrO IMOTEeHIMala H
OorocdepHbIX QYHKITHIA.

JdeMoHcTpamun

Hoptpets: B. U. Bepuanckuii, 3. 3rocc.

Tabauiet u cxemul: «I'eocthepst 3emnn», «KpyroBopot azora B mpupoae», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupone», «KpyroBopor Bojibl B IpUPOIE»,
«OcHOBHBIE OMOMBI cyn Y, «Knmumatudeckue nosica 3eminy, «Tyuapay, «Taiiray, «CMenianHbii
necy, «llupokonucTBeHHBIH ey, «Crenby, «CaBanHay, «[lyctiHgy, « Tponudeckuii gecy.

O6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMU KHUBOTHBIX.

Tema 11. Yesi0BeKk M OKpYKalolas cpeaa

DKOJIOTHYECKHe KPH3UChl M HMX MpUYMHBL. Bo3zaeilicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHne BOAHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymenue nousel. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTpOIIOTEHHOE BO3JCHCTBHE Ha pPACTUTENbHBIM M KUBOTHBIE Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHLUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). botanudeckue caabl U 300JI0THYECKHE
MapKu.

OcCHOBHBIE MPUHIIMIIBI YCTOMYUBOTO Pa3BUTHS YeJIOBEUYECTBA U MPUPOAbL. PanmonansHoe
NPUPOJIONONIB30BAHUE M COXpaHeHHe OuoJjoruueckoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH INI00ATBHBIX SKOJIOIMUECKUX Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOI0 Kpu3nca
U €T0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3Butue METOJI0B MOHHUTOPHHTa pa3BUTHA OTTaCHBIX TEXHOT€HHBIX
npoueccos. Cucmemnwle UCCne008ansl nepexooa K pecypcocbepezaroueri u
KOHKYPEHMOCNOcobHotl  3Hepeemuxe. buonocuueckoe  pasnoobpasue  u  b6uopecypcuwl.
Hayuonanvnvle ungopmayuonnsvie cucmemvl, obecneyusaowue O00CmMyn K ungopmayuu no
COCMOSIHUIO OMOENbHBIX 8U008 U IKOcucmeM. OCHOBbI IKOpeabuIumayuu IKoOCUucmem u cnocobos
00pbobI ¢ buonospedcoenuamu. PeKoncmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdemMoHcTpauuu

Tabmuubl W cxeMmbl: «3arps3HeHre  arMocdepbl», «3arpsa3HeHue Truapocgepbn,
«3arps3HeHue nouBbh», «I[lapHUKOBBIN 3P PekT», «Oco00 oXpaHseMble IPUPOAHBIE TEPPUTOPUIY,
«Mojienu ympasisieMOro MUpay.

ObopynoBanue: ¢hotorpaduu OXpaHSEMBIX PACTEHWW W >KUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®denepanun, KpacHoi kKHUTH pernoHa.




IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIHIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0YyYarOUIMMHUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAlIPEIMETHBIE U TPEIMETHBIC.

B cTpykType TUYHOCTHBIX PE3ylIbTATOB OCBOCHHUS MPOTPAMMEI IO OMOJIOTUU BBIICTICHBI
CIEyIOIIME  COCTaBIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CaMOCTOSITEIbHOCTH u
CaMOONPENENCHUIO, Haluyue  MOMUBAyuUU K 00y4eHuIo OUOJIOTHH, YelleHanpasieHHoe
passumue BHYTPECHHUX yOCKICHUN JTHUYHOCTH HA OCHOBE KITFOUEBBIX [IEHHOCTEH M HCTOPUUECKUX
TpaauUU{ pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOUTUXCS
PYKOBOJICTBOBATHCSI B CBOEH JI€ATEIILHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, TPUCYIITUMU
CUCTEME OHOJIOTrUYECKOr0o o0Opa3oBaHusl, Haluyue NpPABoCO3HAHUS FIKOJIOTHUECKOM
KYJIBTYPBI, CHOCOOHOCIU CMAUmMb TSN U CTPOUTD KU3HECHHBIC TITAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl IO OMOJIOTHH AOCTUTAIOTCS B €IUHCTBE
y4eOHOM U BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUYECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MpPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUS K 3aKOHY W IMPABOMOPSIKY, YEJIOBEKY TpyJa W CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBaXKEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUuLUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIndHOCTHBIE Pe3yIbTaThl OCBOCHUS yueOHOTOo npeaMeTa «bruoorus» A0KHBI OTPaXarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIiipeHre XKU3HEHHOTO OIbITa U OMbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMK OOydYaromerocs Kak aKkTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKEHHE 3aKOHA W
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JIEATETLHOCTH P CO3aHUH YUYEOHBIX MTPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSTh COOCTBEHHYIO TMO3HMIIMI0 IO OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYHTBIBAaTH B CBOMX JICWCTBHAX HEOOXOIAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COIUATBHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATENIBHBIX W UCCJIENOBATEIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJOTHIYECKOTO COIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEITEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPa’kIaHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHON, TOpaocTy 3a CBOM Kpall, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIIIIOE U HACTOSIIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

[[EHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACIEAWI0 U TAMITHHKAM TPUPOIBI,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;



CIIOCOOHOCTh OIICHHMBATh BKJIAJl POCCHUUCKHAX YYEHBIX B CTAaHOBIIGHHE U PAa3BUTHUE
O1oJ0ruM, MOHUMAaHUS 3HAaYeHUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MPHUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeitHas yoex 1IEHHOCTb, TOTOBHOCTD K CIYKEHHIO U 3aiure OtedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOT0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUICHHE K CBOMM DPOJUTENSIM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi ICTETUKY ObITa, HAYUHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACMCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXCHHUIO B Pa3HBIX BHUIAX HCKYCCTBa, CTPEMJICHUE MPOSBIIITH
KauyecTBa TBOPUECKON JIMUYHOCTH;

5) pusnueckoro  BocnUTaHUs, (OPMHUPOBAHMS  KYJbTYPbl  3I0POBbS M
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MMOHMMAaHHUE U pealih3alus 3J0pOBOro U 0e30macHoro odpasa Ku3Hu (310pOBOE MUTAHUE,
cOOIOZICHHEe TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass QuU3MYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUUECKOMY 3/I0POBEIO;

MOHMMAaHUE IIEHHOCTU TMPAaBWJI WHIUBUAYAJIBHOTO W KOJUIEKTUBHOTO ©O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEACTBUN U HEMPHUATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJIECHUS AIKOTOJS,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepPCTBa, TPYJIOTIO0HE;

FOTOBHOCTh K  AaKTUBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM W COUHUAIBHOU
HANpPaBIEHHOCTH, CMOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITENILHO BBIMOJHATH
TaKylo JIeSITeIbHOCTb;

HMHTEpEC K paznu4HbIM chepam mpodeccrnoHaNIbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTh U CITIOCOOHOCTh K O0Pa30BaHHIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH
KU3HU,

7) 3K0JI0rHYecKOro BOCIIMTAHUSA:

AKOJIOTUYECKH T1€JIECO00pa3HOE OTHOIICHHUE K MPUPO/IC KaK UCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHUE YPOBHS DKOJIOTHYECKON KYJIbTYpHI: MPUOOpETEHHE OMbITAa TJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHUE TJI00ATIEHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM U MyTeH UX PEIICHHS;

CIOCOOHOCTH MCIONIBL30BATh MPHUOOPETaeMbIe PU U3YYCHUH OMOJIOTHH 3HAHUS U YMEHHUS
MpU pelIeHnH TPoOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJIOINOIB30BaHHEM (COOJIOIEHNE
MpaBuJl MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);

AKTUBHOE HENPUATUE AECHUCTBUM, MPUHOCALIMX BPEL OKPYKAKOUIEH MPUPOAHON cpene,
YMEHHE NMPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeaIpUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;



HaJIMYUE€ PA3BUTOrO SKOJIOTMYECKOIO MBIIUIEHUS, SKOJIOTMYECKONH KYJIbTYpbI, OIIbITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCS HMH B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, INOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

C(OPMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M  OOILIECTBEHHOM IpPaKkTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE A3BIKOBOM U YUNTATEIBCKOM KYJIbTYPBI KaK CPECTBA B3aUMOCHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

MOHMMaHHE CreHU(PUKHA OMOJIOTUM KaK HayKd, OCO3HaHHs e€ ponu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MHUpe KaK O E€IUHCTBE NPUPOABI, 4YeIOBEeKa H oOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEN M pelieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJISi COBPEMEHHOMN IMBUIIM3AIMN: 00SCTICUCHHUS
HOBOI'O YPOBHS pa3BUTHs MEAMILIMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA IMYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTHYECKUX Mpo0sIeM U obecrieueHus nepexoa K ycTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUH B LIEJSAX MOBBILICHUS 00MIEH
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAJILHOU
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi pu U3y4eHuu OnoIoTuH;

[IOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJydaeMble 3HAHHUS Ui aHalIW3a M OObBACHEHMs SBJICHUMN
OKpYXKAloIIero MUpa M HPOUCXOIANIMX B HEM H3MEHEHUH, YMEHHE JejlaTb OOOCHOBAaHHbIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIHOJBb30BaTh OMOJIOrMYECKHE 3HAHUS Ui PELICHHS
po0JieM B peabHBIX )KM3HEHHBIX CUTYalIMIX;

OCO3HaHHE LIEHHOCTH HAY4YHOH JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIATh NPOEKTHYIO U
HCCIJIEIOBATEIBCKYIO AESITEIbHOCTh NHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENPEpPhIBHOMY OOpPa30BaHHIO M €CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPeOHOCTAMM.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3ylbTaThl OCBOCHUsI y4eOHOro mpeaMera «bHoiorus» BKIIOYAIOT:
3HauMMble Ui (POPMHpPOBAHUS MHPOBO33PEHHUS  OOYyYalOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MexXmpeMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOIIHE EJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(UKy METO/I0B IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, TpOIlecC, CHCTeMa, HAayuyHbId (DaKT, MPUHIUIM, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHE, HAOIIOJEeHUE, W3MEpPEHHUE, SKCIEPUMEHT M JIPYyrue); yYHUBEpcajbHbIE
yueOHble JeiicTBUs (MO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIE), 00eCHeunBalone
dbopmupoBanre (HYHKIIMOHATHLHON TPAaMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIUXCs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJILHOW ITPaKTHKE.

B pesynpraTe um3ydeHuss OWOIOTMM Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUS Yy
oOyuaromierocsi 0yayr chopMupoBaHbl MMO3HABaTEIbHbIE yYHUBEpCalbHblE ydeOHbIE NEHCTBHA,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHbIE JEWUCTBUS, PEryJIATHBHBIE YHHUBEpCAIbHbIE
yueOHbIe JIeMCTBUS, COBMECTHAS IEATEIBHOCTb.

MeramnpeaMeTHble pe3ysbTaThl OCBOEHHUSI MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHUs
JIOJIKHBI OTPAXKATh:



OBiaieHHe YHUBEPCAJIBLHBIMU YUeOHBIMHU MO3HABATEIbHBIMH €HCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHeE TeHCTBHUS:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTyaJIM3MPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHWUW 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIU3a,
CHUHTE3a, CpaBHEHMS, KiacCHU(pUKAIMU, OOOOIICHHS), PACKpPhIBATh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIICSATH HX XapAKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

OTIPENeNIATh IEIH JEATSNLHOCTH, 3a/JaBas IMapaMeTpbl U KPUTEPUM HUX JIOCTHIKCHUS,
COOTHOCHUTH PE3yIbTAaThl ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OHOJIOTMYECKHE TMOHATUS Uil OOBSICHEHUs (AKTOB M SIBICHHHA JKUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSITh CXEMHO-MOJICTILHBIC CPEIICTBA IS MPEACTABICHUS CYINIECTBEHHBIX CBS3CH U
OTHOILECHWA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3padarbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOLIMXCS MaTEPHATIBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTb, OI[CHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEATBbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCJIE0BATEILCKHE el CTBUSA:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspenieHus mpodIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIEHOMY ITOMCKY METOOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIOJIb30BaTh PAa3JIMYHBIC BHJBI JCATCILHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHHS, €r0
MHTEPIIPETAIMU, TPEOOPA30BAHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUEOHBIX M COI[HATBHBIX MTPOCKTOB;

(hopMHUPOBATh HAYUHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEHN, KITFOUEBHIMU
MOHSTHSIMA W METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 33aJaud B OOpa30BaTENbHON AEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH TPUYUHHO-CIIE/ICTBEHHBIE CBS3M W aKTyaJlM3WpOBaTh 3ajady, BBIIBUTATH
TUTIOTE3Y €€ pelIeHus, HAXOIUTh apTyMEHTHI [T JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATh TIOJNyYEHHBIC B XOJAC pEIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIECHUBAThH MPHOOPETEHHBIHN OITBIT;

OCYIIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEpPEeHOoca CPEICTB U CIIOCOOOB ACHCTBUS B
poeCCHOHAIBHYIO CPEY;

yMeTb TIEPEHOCHTHh 3HAHHUA B T[O3HABATENbHYI0O M  MPAKTHYECKYI0 OO0IacTH
KHU3HECITCILHOCTH,

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIBUTATh HOBBIC WJCH, INpeiaraTb OPUTHHAIBHBIC IOAXOABI W PEIICHUS, CTaBHUTh
poOJIEMBI U 3aJ1a4H, JOMYCKAIOIINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3NIMUHBIX MCTOYHHKAX MH(oOpManuu (TeKcTe y4eOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIOTHYECKUX CIIOBApAX M CHPABOYHHKAX, KOMITBIOTEPHBIX



0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3NIUYHBIX BHIOB U (opM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

(dbopMynIHpOBaTH 3ampochl M MPUMEHSTH Pa3IM4YHBIE METOABI MpPHU TOUCKE U OTOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM J1JIs BBIIIOJIHEHUS YU4EOHbBIX 3a/1a4;

npUOOpeTaTh OMBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OPMY TpEACTaBICHUS OHUOIOTHYECKOM
uHpopmaruu (cxemsl, Tpaduky, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTOJb30BAaTh HAYYHBIA S3bIK B KAauyeCTBE CPEICTBA NpU paboTe C OMOJIOTHYECKOU
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TMPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BJIAJICTh HAaBBIKAMHM pACIO3HABaHMA W 3alIUTHl MHPOpMANMK, HHPOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1) oomenne:

OCYILIECTBIISATh KOMMYHHKAIIMU BO BCEX c(pepax KM3HU, aKTUBHO y4yacTBOBATh B 1MAJIOre
WIH JUCKYCCUU TIO CYIIECTBY 0OCyXIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKICHHSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/ylaraeMoi 3aJaud, YYWUTHIBaTb WHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacrno3HaBaTh HeBepOaJIbHbIE CpeACTBa OOIIEHHS, NMOHMMATh 3HAUEHUE COLUAIbHBIX
3HAKOB, MPEANOCHIIOK BOBHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallud, yMETh CMATYaTh KOH(JIUKTHI U
BECTH IIEPErOBOPHI;

BIIQJIETh PA3IMUYHBIMHU CIIOCOOaMH OOIEHUS U B3aMMOJEUCTBHUSA, OHUMATh HaMEpPEHUs
JPYTUuX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM S3BIKOBBIX
CPEICTB

2) COBMeCTHAs 1eSITeJIbHOCTh:

MIOHMMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIMBHUYaIbHON pabOThI MpH
pelieHny OMOoJ0oTHYeCKOr poOsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHUS IPYNIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLLICHUH y4eOHOM 3aauu;

BBIOMpATh TEMAaTUKY M METO/Ibl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

MPUHUMATh L€ COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KauYeCTBO CBOETO BKJIa/1a M KAXKJIOTO YYaCTHUKA KOMaH/Ibl B OOl pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJularath HOBBIE MPOEKTHI, OLEHUBATh WAEU C MO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATETHYECKOE IIOBEACHHUE B Pa3JIMYHBIX CHUTYalMsIX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OsiaieHne YHUBEPCAIbHBIMH PeryssTHBHBIMH /1eliCTBUSIMM:

1) camoopranu3anms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS BBIABICHUS MNPOOJEM M UX pelleHus B
’KH3HCHHBIX M Y4eOHBIX CHTYaIlUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKHUX 3HAHUHN IIeJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TOCTYNKAaX MO OTHOIICHUIO K >KHUBOM MPHUPOJIC, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPYKaIOIINX;



CaMOCTOSITENIHO OCYILECTBIISATh IMO3HABATENbHYIO AEATEIbHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B OOpa30BATEIBHOM JESATCIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIHO COCTaBJISATh IUIAH PELIEHUsI TPOOJIEMBbI ¢ YIETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacimpsATh paMK1 y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBIICHUIO IIUPOKON 3PYIUIIMU B Pa3HBIX 00JaCTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsSIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HAaBbIKAMU I03HABATEIbHOMN pe(IeKCUU KaK OCO3ZHAHMSI COBEPILAEMBIX JAEHCTBUN
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIieKCUU
JUISL OLICHKU CUTYaIiH, BBIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHThI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsITHE CeOsl M APYIHX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JAPYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHMS coepxkaHus ydeOHoro mpeamera «buonorus» Ha
yr1yOnéHHOM YPOBHE OPUEHTUPOBAHBI Ha o0ecrieueHue npopUILHOTO
o0OyueHus oOydaromuxcst Ononornd. OHU BKJIIOYAIOT: crienu@UuecKkue Juisi OMOIOrMM Hay4YHbIe
3HaHUS, YMEHUSI ¥ CIIOCOOBI IEMCTBUI IO OCBOEGHUIO, HHTEPIPETALMHU U IPe0OPa30BaHUIO 3HAHUH,
BU/JIbI ICATEIIBHOCTH 10 TOJYYEHHUIO HOBBIX 3HAHUN U UX IPUMEHEHMIO B PA3JINYHBIX YUEOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyalusax. [IpeaMeTHble pe3ynpTaTsl IPEACTABIEHbI 110 T01aM
U3Y4YECHUS.

IIpenmeTHble  pe3ynbTaThl OCBOeHUs ydeOHoro mpeamera «buonorus» B 10
KJlacce JIOJKHBI OTpaXarh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHUPOBAHNY €CTECTBEHHO-HAYUYHOUM KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELLICHUH
po6JeM palnoHaIBLHOTO IPUPOIOTIONIB30BaHMs, O BKIIA/I€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIaJICHHE CHUCTEMOM OMOJOrMYecKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
OMOJOTHYEeCKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTabojiu3M, roOMeocTas,
CaMOperyJsiys, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTh, N3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
Oouonoruueckue Teopun (knerounas Teopus T.1lIBanna, M. lllneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH 1. Moprana), yuenus (H. U. BaBunoBa — o meHTpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOTO MOKOJIEHUs, PACLIEIUICHUS, YUCTOTHI TaMeT, HE3aBUCUMOro HacnenoBanus . Menzens,
TOMOJIOTUYECKUX PSJAOB B HaCleICTBeHHOW wu3MeHunBoctu H. V. BaBuioma), NpUHITUTIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMU METO/IAMU HAYYHOT'O IMO3HAHHUS, UCIIONb3yEMbIX B OMOJOTHYECKUX
UCCIICIOBAaHMAX JKUBBIX O0OBEKTOB (OMHCAaHUE, N3MEPEHHUE, HAOII0AeHNE, SKCIIEPUMEHT);

YMEHHUE BBIJIETATh CYHIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK IPOKApPHOT U 3YKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCie OakTepuid, rpuOOB, pacTeHHH,



KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CHUCTEM OPTraHOB PacTEHHi, )KUBOTHBIX, YEJIOBEKa,
IPOLIECCOB KHU3HEEATENbHOCTH, IPOTEKAIOIINX B OPraHU3MaX PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: 0OMEHA BEIIeCTB (MeTaboIM3M), IpEeBpaILEHHUs SHEPTHH, OPOKEHHUS,
aBTOTPOGHOIO U reTepoTpOoHOr0 TUIIOB MUTAHUSL, POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, IMOpuoOreHesa, MOCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHUS,
UHIMBUYAJIbHOTO Pa3BUTHUSA OpraHu3Ma (OHTOr€He3a), B3aMMOJICHCTBHSA TE€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3M MEX]y OpraHOMAAMU KIETKH M UX (YHKLUUSAMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUUSIMH, MKy OpraHaMyd U CUCTEMaMH OPTaHOB Y
pacTeHi, >KUBOTHBIX M 4EJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OPraHoB M HX
(GyHKIMAME, MEXKIy A3TalaMd OOMEHa BEIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KU3HEHHBIX
LIUKJIOB OPraHU3MOB, J3TallaMM SMOPHOHAIBHOIO PAa3BUTHUS, TIE€HOTUIIOM M (PEHOTUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBIABJIATH OTIMYUTENbHbIC NMPU3HAKU JKUBBIX CUCTEM, B TOM YHUCIIE PAaCTCHHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHThI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIIIL;

YMEHHUE pellaTh OMOJIOTMYECKHE 3aJaud, BBIABIATH NPUUMHHO-CIIEACTBEHHBIE CBS3U
MEXJ1y UCCIIETyEMbIMU OMOJIOTUYECKMMH IIPOLIECCAMH U SIBJICHUSIMHU, 1€J1aTh BHIBOJIbI U TPOTHO3bI
Ha OCHOBAHUM IOJyYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBINIOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE PaOOTHI, COOIIOAATh MpaBHia MpU
paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBHTaTh THIIOTE3Bl, IPOBEPATH HMX OSKCIEPUMEHTAIBHBIMU CpPEICTBAMHU,
bopmMynupys 1ellb UCCIeI0BaHUs, aHAJM3UPOBATh OJIYUYECHHBIE PE3Y/IbTaThl U JIeJIaTh BHIBO/IBI,

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe M0 OMOIOTHH, SKOJIIOTUH U
MeIUIUHe, NMPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YUEHUYECKUX KOH(PEPEHLINSAX;

YMEHHUE OIIEHWBaTh JSTHUYECKUE AaCMEKThl COBPEMEHHBIX HCCIeI0OBaHUNH B 00JacTu
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE T€HOMa U CO31aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oyayiiel npopeccuoHaNbHON e TeNbHOCTH
B o0nactu OHMOJOrMM, MEAWLUHBI, OMOTEXHOJOIMM, BETEpPUHAPUHU, CEIBCKOrOo XO35HCTBa,
NUIIEBONH IPOMBIIIJIEHHOCTH, YINIYOJATh I03HABATEIbHBIM MHTEpEC, HAINpaBICHHBI Ha
OCO3HAHHBII BBIOOpP COOTBETCTBYIOIIEH mpodeccud W MPOAODKEHHE OHOJOTHMYECKOTro
00pa3oBaHus B OpraHU3AIMAX CPETHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

IIpenmeTHble  pe3ynbTaThl  OCBOeHHUs ydeOHoro mpeamera «buonorus» B 11
KJlacce NOJDKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMHUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJOTHUECKUX MpOOJeM 4YeloBEYecTBa, a TAKkKe B PEIIEHHUH BOMPOCOB
paloHaIbHOTO MPUPOIONIONIb30BaHMS, U B (GOPMUPOBAHNHU LIEHHOCTHOT'O OTHOILIEHUS K IPUPOJIE,
00IIeCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKHX U 3apyOeXHbIX Y4EHBIX-OHMOJIOIOB B pa3BUTHE
OHOJIOrnH;

YMEHHUE BIIAIETh CUCTEMOW OMONIOTHYECKUX 3HAHMUMN, KOTOpas BKIIOYACT ONMpEAETICHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U MOHATUH (BHL,
sKocucTema, Ouocdepa), Ouonormueckue Teopuu (dBoytonMoHHas Teopus Y. [lapBuHa,
CHUHTEeTHUecKas Teopusi sBoitouuu), ydeHus (A. H. CeBepuoBa — 0 myTSxX U HampaBICHHIX
sBomtonnu, B.W. Bepuaackoro — o 6uocepe), 3akoHbl (reHeTHUecKoro paBHoBecus k. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (munumyma lO. JIuOuxa,
HKOJIOTHYECKOM MUPaMUIbl SHEPTHH ), TUNOTe3bl (Tunoresa «mupa PHK» V. I'mnGepra);

YMEHHUE BIa/JeTh OCHOBHBIMH METOJAAMU HAy4HOrO TIIO3HAHUs, MCIOJIb3YEMBIMH B
OMOJIOTHYECKUX HCCIICAOBAHMUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHUeE,



HaAOIIO/IEHUE, YKCIIEPUMEHT), CITIOCOOaMU BBISBIICHHS U OLIEHKH aHTPOTIOTCHHBIX M3MEHECHUW B
IPUPOJE;

YMEHHE BBIJCIATh CYIIECTBEHHBIC IMPU3HAKH: BUAOB, OUOTCOIICHO30B, DKOCHCTEM U
ouoceppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
QUTOMATPUIECKOTO ¥ CUMIIATPUISCKOTO BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOIUU
Ha reHO(OH]| MOMYJSIUYU, PUCIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeIOBaHuUs
HaIlpaBJICHUHN IBOJIIOIIUHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEX]Y IPOLECCAMU 3BOJIIOLUH, JBHXKYIIUMHU
CWJIAMH aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX YKOCHUCTEM W TPUCIOCOOJICHUSIMU K HUM
OpraHU3MOB;

YMEHUE BBISBJISATH OTJIMYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, MPUCTIOCOOIEHHOCTH BUIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE ApPTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CHMBOJIUKY [UJISl JIOKAa3aTelIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHUs] MHOTOOOpa3usi BHJIOB M SKOCHUCTEM KaK YCIIOBUSI COCYIIECTBOBAHMS MPUPOJILI U
YeJI0BEUECTBA;

yMEHHE pelaTh OWOJIOTMYECKUE 3a/aud, BBIABISATH MPUYMHHO-CIIEIACTBEHHBIE CBSI3U
MEX1y UCCIIETyeMbIMU OMOIOTUYECKUMHU MTPOLIECCAMHU U SIBICHUSIMU, A€NaTh BHIBOJIBI M TPOTHO3BI
Ha OCHOBaHUU TOJIYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIMOIHATH J1a00paTOpHbIe U MpakTU4Yeckue paboThl, cOOMI0IaTh MpaBUiIa MpU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHUE BBIABUTaTh THUIIOTE3bl, NPOBEPATh HX HKCIEPUMEHTAJIbHBIMU CpPEJICTBAMH,
bopMyIupys LeTb UCCISA0BAHMS, AHAIM3UPOBATH MOJYUYECHHBIE PE3YJIbTATHI U JIEJIaTh BHIBOIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEI0BATENbCKOW paboTe Mo OMONIOTHHU, SKOJOTUU H
MEIUIIMHE, MPOBOAUMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJMYHO MPEICTaBIATH
MOJTy4YeHHBIC PE3yIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

yMEHUE OLIEHMBATh THUIMOTE3bl W TEOPUH O TMPOUCXOKIACHUHM KU3HMU, YETOBEKAa U
YeNOBEUYEeCKHX pac, O MPUYMHAX, TMOCIEACTBUAX M CHOCO0aX MPEIOTBpAIEHUS TII0OATBHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYILECTBIIATh OCO3HAHHBIN BHIOOP OyAyIleil mpodeccnoHanbHOM AeITeTbHOCTH
B o0Oimacth OHWOJIOTMH, OKOJOTHUH, WPHUPOIONOIH30BAHMS, MEIUIUHBI, OMOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SHUCTBA, MUIIEBON MPOMBIINIIEHHOCTH, YIIyOIsaTh
MO3HABATEJIbHBIA HHTEPEC, HAMPABIICHHBIN Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOINICH Mpodeccuu
U MPOJIOJDKEHUE OMOJIOTHYECKOT0 00pa30BaHUs B OPraHU3AIUAX CPETHETO MPodeccuoHAIBHOTO
Y BBICIIETO 00Opa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pas3zaeinos u teM KosmyecTBo yacoB
n/m POTPaMMBI Bcero KonTponbsHbie [TpakTuyeckue
paboThI paboThI
1 buonorus kak Hayka 1 0 0
2 JKuBbIe cUCTEMBI M UX U3yYEHHUE 2 0 0
3 buonorus knerku 2 0 1
4 XUMHYECKash OpraHu3alusl KICTKH 10 0 4
5 CtpoeHne U QyHKIIUH KICTKH 8 0 3
6 OOMeH BelecTB U MPEBpaICHUE SHEPTHU 9 0 2
B KJICTKE
7 Hacnencreennas nuadopmanus u 9 0 2.5
peanmzanusi €€ B KIIETKE
8 JKU3HEHHBIN UK KIETKU 6 0 2.5
9 Ctpoenne U QyHKIIUN OPTaHU3MOB 17 0 6.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 0 4
11 ['eneTnka — Hayka 0 HacJe/ICTBEHHOCTH U 2 0 0.5
M3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 2
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 0 1
14 I'enetuka yenoBeka 3 0 0.5
15 Cenexius OpraHu3MOB 4 0 0.5
16 buoTtexHonorus u cuHTETUYECKAs 4 0 1
Oouoorus
17 PesepBHOE Bpemst 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 102 0 31
ITPOIT'PAMME
11 KJIACC
Ne | HaumeHoBaHHE pa3/ieioB U TEM IPOIPaMMBbI KonnyecTBo gyacos
n/n Bcero KoHntponbnbie [IpakTnueckue
paloThI palboThI
1 | 3apoxzaeHue U pa3BUTHE SBOIIOIIMOHHBIX 4 0 1
NpeJCTaBICHUN B OMOJIOTHH
2 | MukpodBoous u e€ pe3yabTaThl 14 0 3
3 | MakposBodtonus 1 e€ pe3yabTaThl 6 0 1
4 | TlpoucxoxIeHUE U pa3BUTHE KU3HU HA 15 0 3.5
3emie
5 | [IpoucxoxeHne 4eIoBeKa — aHTPOTIOTeHE3 10 0 3
6 | OKoJorus — Hayka 0 B3aMMOOTHOLICHUSAX 3 0 0.5
OpPTraHU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM C
OKpY>Karollel cpeon
7 | OpranusMsl U cpejia OOUTaHUs 9 0 2.5
8 DKOJIOTHS BUJIOB W TIOITYJISIIIHIA 9 0 3
9 | Dkomnorus cooOIecTB. DKOIOIHYECKHE 12 0 2.5
CHCTEMBI
10 | Buocdepa — rinobagbHast SKOCHCTEMA 6 0 1
11 | YemoBek u OKpy>KaroImias cpena 6 0 1
12 | PezepBHOE Bpems 5 0 0
OBUIEE KOJIMYECTBO YACOB I10 99 0 22

ITPOTPAMME
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