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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ydyeOHOMy mnpenmery "buomorms" Ha ypoBHE CpemaHEro OOIIero
oOpasoBaHus pazpaboraHa Ha ocHoBe dDepepanbHOro 3aKoHa OT 29.12.2012 Ne 273-d3 «O06
obpaszoBanun B Poccuiickoit ®@enepanuny, PI'OC COO, Konnenuuu npenogaBaHus y4eOHOTO
npeamera «broaorus» U OCHOBHBIX MOJ0XKEHUH (heaepanbHON paboueil mporpaMMbl BOCITUTAHHUS.

Yueonsiii mpeamet «bruonorusy yriayonéanoro yposas uzyderus (10—11 kimaccer) sisieTcs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HaydHble peamMeTsi». CorjaacHo
nonoxkenusMm ®I'OC COO mnpodunibHbIe y4eOHBIC MPEAMETHI, M3ydaeMble Ha YriayOJIEHHOM
YPOBHE, SBISAIOTCS CrOcOoOOM auddepeHnranui oOydeHUsT Ha YpPOBHE CPEAHET0 OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPETHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B To ke BpeMs KaKIblil U3
TUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa NPUOPUTETHOE pELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BUBAIOIIUX 33]ad, CBS3AaHHBIX C MpoQopHeHTanuen
0o0ydJaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTH HaydyHOTO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBieHre O LEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriyOnE€HHOM ypOBHE, ONpeesieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacrmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€HM, JIOTMKM Y4YeOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH IMPUHITUTT
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O00IIero o0pa3oBaHus,
Oyarosapst 4emy poCcMaTpUBAETCS HANIPABIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKUX
3HaHWW, OpPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOTO MBILUICHUS, TMPEACTaBICHUII O 3J0poBOM oOpa3e XH3HU, Ha BOCIHUTaHUE
OepeKHOro OTHOIIEHUS K OKpYXarolllel MpupoaHOi cpene. B mporpamme mo 6uonoruu Takxke
NOKa3aHbl BO3MOXKHOCTU ydyeOHoro mpeamera «buonorus» B peanuzauuu tpedoBanuii @I'OC
COOQ x m1aHupyEeMBIM JTMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B ()OPMUPOBAHNU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOWU AEATEIBHOCTU OOyYarolmuxcs Mo
OCBOCHMIO COJIEpXaHHUA OMOJIOTHYECKOTO 00pa3oBaHUs HAa YpPOBHE CpPEAHEro OOIIero
o0Opa3oBaHusl.

VYuebHblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBEpIIACT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHUe U yriyOsieHne 3HaHui
00y4aromuxcst 0 KUBOU MPUPOJIE, OCHOBAX MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTUH, SMOPUOIOTHH
U OMOJIOTUM DPA3BUTHSA, TEHETHKH, CEJEeKIHH, OMOTEXHOJOTHH, SBOJIIOLMOHHOTO YYEHUS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MOJTrOTOBKY 00yYaroIuXcs K MOCIEYIOIEeMY MOTYyYeHHI0 OMOJIOrHUeCKOro 00pa3oBaHMs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro oobpasoBaHusi. OCHOBY €ro Coaep)KaHUs
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTHYECKHE CBEIEHUS
MPUKIATHOTO U TOUCKOBOTO XapakTepa, KOTOPble MOXHO HCIOJIb30BaTh KaK OPUEHTHPHI IS
nmocJIeyronero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYICHHBIMHU 00YUYaIONUMUCS IPH U3y4eHUN (QUZUKH, XUMUH,
reorpauu U MaTeMaTHKH.



CrpykTypa mnporpamMmbl o ydeObHoMy mnpeamery "buosorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOIHOHHBIA MOAXOABl K M3yueHHIO Ouojoruu. COriacHO UM, H3Yy4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJISl )KUBBIX CHCTEM PAa3HOT'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEHHUS OHOJOTMYEeCKOro pazHooOpasus
wianetsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, AaKTYaIM3UPYIOTCS 3HAHUS OOydaroluxcs Mo OOTaHWKEe, 300J0THH, aHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTHU U
yueHue o 6uocdepe.

VYuebublii mnpeamer «buomorus» NpuU3BaH O0ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTHYECKUX TEOpUA M 3aKOHOB, WJCH, NPUHIUIOB W TMpaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJIsAIuN, OWOLIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUAX B OHOJOTMH, NPUKIAAHBIX ACIEKTAaX
Ounoyoruveckux 3HaHWM. (s pa3BUTHSA U TOJACpKaHHS WHTepeca 00yJaromMxcs K OMOJIOoTUU
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHON
oOnacTu OMOJIOIMM, BKJIAJ0M OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIICHUE Ba)KHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus yuebHoro npenmera «buosorus» Ha yriayOn€HHOM ypOBHE — OBJa/ICHUE
0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHTa ¥ MPHUOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHoi obnactu npodecCUuOHATBHON NEATEIbHOCTH, CBSI3AHHOW C OMOJOTHEW, WIH K
BBIOOPY yueOHOro 3aBeIeHUs ISl IPOAOHKEHUS OHMOJIOTHYeCKOro 00pa3oBaHusl.

Joctuxenne 1nenu u3ydeHust ydyeOnoro npeamera «buonorus» Ha yriiyoaéHHOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbl  OMOJIOTMUYECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUsSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYH KAPTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHU3M, MOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HaKOMJIEHHE  oOydJamomuxcs €  METOJaMM  [O3HAHMUSA  KUBOM  HPUPOAIBL:
MCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHON OMoJoruu,
AMOPHUOJIOTUN ¥ OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMoNOTMH,  TMAaJCOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSTENIbHOTO  MPOBEICHHS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuu M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TI0Ib30BATHCS OMOIOTUYECKONW TEPMUHOJIOTHENH U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/y Pa3BUTHEM OHOJIOTUHU U COLIMATIbHO-D)KOHOMHYECKUMHU
Y 9KOJIOTHYECKUMHU MpoOIeMaMH YeJI0BEUECTBA; OLIEHUBATh MTOCIIEIACTBHS CBOEH A€ITEIbHOCTH 110
OTHOUIICHUIO K OKpY)Kalollel MPUPOAHON cpene, COOCTBEHHOMY 3J0POBbI0 U 3J0POBBIO
OKpYKaIOIIMX JItOJIei; OOOCHOBBIBaTH M COOJIIOJaTh Mepbl NMPO(PUIAKTHUKN HH(EKIIMOHHBIX
3a0o0neBaHMi, MpaBUJIa TOBEACHUS B NpUpPOAE U obecreueHUs: OE30MacHOCTH COOCTBEHHOU
KU3ZHEJEATEIbHOCTH B YPE3BBIYAWHBIX CHUTyalMsIX NPUPOAHOIO U TEXHOTCHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy 00YYAIOLINXCS MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIECIOBAaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHENH OHOJIOTMYECKOTO MCCIEI0BaHusl, MPOBEICHUS



OKCIIEPUMEHTAIBHBIX HCCICIOBAHUM, peIIeHHUs] OWOJOTHYECKHX 3a/ad, MOJCITHPOBAHUS
OMOJIOTYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMIUXCsl IICHHOCTHOTO OTHOIICHUSI K JKUBOHM MPHUPOJE B IEJIOM U K
OTHENBHBIM €€ O0bEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TEHETHYECKOU
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B MPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruoOpeTeHre 00yJaroIUMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM TPUPOIOTIOIH30BAHUT
(cobmroneHne TmpaBUJl TOBEJACHUS B TIPUPOJIE, OXPaHbl BHUIOB, SKOCHUCTEM, OHOCGhEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JIO/AEH (COOMIOAeHUS Mep
npodunakTuku 3a00aeBaHmi, o0ecrieueHrne 0€30MaCHOCTH KUZHEEATSIILHOCTH B UPE3BbIUaiHBIX
CUTYAIMSX IPUPOJTHOTO M TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE UCIIOJIb30BaHHS OMOJIOTUIECKUX
3HAHUI 1 YMEHUU B IOBCEIHEBHOW KU3HM;

CO3/laHUE YCJIOBUHM JJIi OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCSA WHIAMBHYaTbHON
00pa30BaTeNbHON  TPACKTOPUH, CIOCOOCTBYIOUICH MOCIEAYIOIEMY HPOPecCHOHATHLHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C WHIWBHUIAYAIbHBIMA HHTEPECAMH M IOTPEOHOCTSIMH
pEruoHa.

OO1mee YUCIIO 4YacoB, OTBEICHHBIX HAa HM3Y4YCHHUE OHMOJIOTMM Ha YriyOJICHHOM YpPOBHE
cpennero oomiero oopazosanus, cocrapisiet 204 gaca: B 10 kinacce — 102 yaca (3 yaca B He/Ien0),
B 11 ximacce — 102 gaca (3 yaca B Henenio).

OT00p OpraHU3auOHHBIX (POPM, METOIOB M CPEICTB OOYUCHUS OMOIOTHU OCYIIECTBIISICTCS
¢ yu€ToM CrHelru(UKH ero CoJACpKaHUs M HAINPABICHHOCTH HA MPOJODKEHUE OMOJIOTHYECKOTrO
00pa3oBaHus B OpraHU3aIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIOBHEM TpU OOYYeHHWH OMOJIOTHH Ha YTIyOJEHHOM YpPOBHE SIBIISIETCS
NPOBEJICHUE JIA0OPATOPHBIX M MpakTHuecKux pabor. Tarke yuactue oOydarommxcs B
BBINOJIHEHUH MIPOCKTHBIX U y4eOHO-UCCIIEA0BATEICKUX Pa0OT, TEMATHKA KOTOPBIX OMPEAesIeTCs
YUUTEIEM Ha OCHOBE HMEIOIIUXCS MaTePUATBHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX
YCIOBUH.

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

ConepkaHue MPOTPaMMBbl, BBIICIEHHOE  KYpPCUBOM, HE BXOJAUT B  TPOBEPKY
rocyaapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpeMeHHasi OMOIOTHSI — KOMIUIEKCHAas Hayka. KpaTkas wcTopus pa3BUTHS OHOJIOTHH.
buonornueckne Haykm W u3ydaemble UMH TMpoOsiemMbl. DyHIaMEHTalbHBIC, TPHUKIAAHBIC W
MOVCKOBBIE HAYYHBIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouonorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBsa3aHHbIe ¢ OMOIOTHEN. 3HaUYEHNE OMOOTUH B TPAKTUYECKOMN NeITETbHOCTH
YEeJI0BEKa: MEJIUIIMHE, CETbCKOM X0351CTBE, TPOMBIILIEHHOCTH, OXPaHe MPUPObI.

JleMoHCTpanun

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mennens, B. U. Bepuanckuii, U. I1. T1anos, U. . Meunnkos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumpl 1 cxembl: «CBsi3b OMOJIOTUU C APYTUMH HaykamMuy, «CucteMa OMOIOTHYECKUX

HAYK».
Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE



JXKuBble cucTeMbl Kak mpeamer u3ydeHus ounonoruu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb, CIIOXKHOCTh U  YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHHU3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHbIA, TKaHEBbIN,
OpraHU3MEHHBIN, MONYJISIUUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOreo1IeHOTUYECKHI),
ouoctepnsiid. [Iponeccsl, npoucxosmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymiectBoBaHus MaTepuu. Hayku, nzydaromue *HUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3alUH.

W3ydeHne >XuBBIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenwe, u3mepeHue,
SKCHEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. lloHsaTme o 3aBUCMMONI M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue skcnepumenta. [locraHoBka M mpoBepka rumote3. Hynesas
runote3a. [loHsaTHE BEIOOPKHU U €€ JOCTOBEpPHOCTh. Pa3dpoc B Ononmornueckux aaHHbX. OneHka
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysIbTaToB. [IpUunHbBI HCKaKEHUS PE3YJIbTAaTOB HKCIIEPUMEHTA.
[loHsiITHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpannn

Tabmuielr 1 cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «BHOJOTHYECKHE CHCTEMBI»,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHu3aluy KUBOM npupobl», «CTpoeHue KUBOTHON
KJIIETKN», « TKaHU )KMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreoreHos,
«buochepar, «MeToabl u3ydeHuUs )KUBOU TPUPOJIBI».

O6opynoBanue: 1abopatopHoe 000pyI0OBaHUE JJIsl TPOBEACHUS HAOIIOACHUI, U3MEPEHHIH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHuEe pa3IMUHBIX METOAOB IpPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. buosiorusi KjieTkun

Knetka — cTpykTypHO-(QYHKIIMOHAJIbHAS €IWHULA >KUBOrO. VICTOPUS OTKPBITHUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU.

Metonbl MOJEKYISpHOW M KIETOYHOH OMOJIOTMH: MHUKPOCKOMNHMs, Xpomarorpadus,
anekTpodope3, MeToJ  MEUYEHBIX aToMOB, nuddepeHuanibHoe  eHTpUdyrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue uKcuposannvlx Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Konghoxanvnas muxkpockonus. Bumanvroe (npusicusnennoe) usyuerue Kiemox.

JleMoHCTpanun

IToptpetsr: P. I'yk, A. Jlesenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmunel U cxembl: «CBETOBONH MHKPOCKOI», «JIEKTPOHHBIA MHKpockom», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOITUI.

Ob6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHne MeTOAOB KJIETOYHON OuoiOruu (XxpomaTtorpadus,
anekTpodopes, tudpdepenmansHoe eHTpudyruposanue, [1LIP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIAbTPaMUKpPOAJIEMEHTHI. Boaa u e€ ponb
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHM KIETKH, TEIIOPErysluu.
MuHepalibHbI€ BEIIECTBA KJIETKH, UX OHoJoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buomornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTpykTypbl OenkoBoi Mojekynbl. IlepBuuHas cTpykTypa Oernka, menTuaHas
cBs3b. BTOpmuHas, TpeTwuHas, udeTBepTHYHas CTPYKTyphl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKINN 0eIKOB. [Ipuonsi.

VYrneBoasl. MoHOCAaxapuabl, AUCAXAPHIbI, OJIMTOCaXapH Ikl ¥ onucaxapuabl. OOmui mian
CTpOEHHS U PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GpyHKINUN yriIeBOIOB.



Jlunuasl.  T'mapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukaunmss — aummaos.
Tpurnunepunasl, pochoaunuabl, BOCKU, cTepouisl. bruonornyeckue ¢pynkunn munuaos. Oomme
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKy4ecThb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykneoTumsl.
[Mpunmun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa IAHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynkmuu JJHK. Buast PHK. @yaknun PHK B kitetke.

Ctpoenue monekyinbl AT®. Makposprudeckue cBa3u B moiiekyine AT®. buonornyeckue
¢byaknuun  AT®. BoccraHoBieHHBIE TEPEHOCUMKH, X (QYHKIUH B KIETKe. /[[pyeue
HyKIeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoower  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMOXMMHYECKHE M OHOPU3UYECKUE HCCIEAOBAaHUSA COCTaBa U
INPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenuposanue cmpykmypol u QyHKYui
OUOMONEeKY U ux Komniekcos. Komnvromepnulil Ouzaiin u opeaHuyeckuii cunmes OUOMOJIEKY U UX
HenpupoOHbvLX AHA0208.

JdeMoHcTpannn

[Toptpetst: JI. [Tonunr, /. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJEY,
«Pacnipeenenue XUMUYECKUX JIEMEHTOB B )KHUBOU MTPUPOJICY.

Tabmuuel u cxembl: «llepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemecTtBa B cocraBe OpraHu3moB», «CTpOoeHHE MOJIEKYJbl Oelkay,
«CTpyKTypbl O€NKOBOH MOJEKYJb», «CTpOEHHE MOJIEKYN YrieBoJ0B», «CTpOEHHE MOJIEKYI
Tunua0By», «HykinenHoBbie KUCIOTHIY, «CTpoeHne Monekyinsl ATD.

O6opynoBaHue: XuMUYecKas ocya 1 00opyIoBaHHe.

JladopaTropnasi padora «OOHapyxkeHHe 0EJTKOB C MTOMOIIBbIO0 KaYeCTBEHHBIX PEAKITUI».

Jladoparopnasi padora «lccienoBaHne HYKICMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPTAaHU3MOB).

Tema S. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHYecKass U IMpokapuotuyeckas. CTpyKTypHO-(QYHKIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTHueckod KieTku. KietouHas cTeHka Oaktepuit UM apxei.
Oco0eHHOCTH CTPOEHUs TeTepoTpodHOI U aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AaX.

Crtpoenre n (pyHKIMOHHpPOBAHUE dyKapuoTHUYeckor kieTku. [lmazmarudeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHCHoOpT —BewecTB 4epe3
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHBIN (nuddy3us, obneruénHas auddysus), akTUBHBINA
(mepBUYHBIA M BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponunaemocts mMemOpansl. PaGota
HaTPUI-KaTUEBOTO HAcOoCa. JHIOIMTO3: MUHOIMUTO3, ParoruTos3. Dx301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KJIETOUYHOW CTEHKH pacTeHUH, rpuOoB.

[Mutonnazma. Ilurozonbe. I[lutockener. JIBukeHne nuromiaasMbl. OpraHouzibl KJIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbl KIETKH: sHAoIazmaTudeckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyJIsIpHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [mamkwii  (arpaHymsipHBI)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benxos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbix KieTok. Kierounsiit cok. Typrop.

IToryaBTOHOMHBIE OpPraHOWIBl KJIETKM: MHUTOXOHIPHUH, IIACTUIBL. [Ipoucxodrcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u



GyHKIMKM MHUTOXOHApUH U mactud. IlepBUuHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHABI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOMIACTHI ~ BBICIIMX
pacTeHuil.

HemembOpanubie opranouzsl kinetku CtpoeHue v (yHKIUU HEMEMOpPaHHBIX OPraHOHMIO0B
kiaetku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Mukpoghunamenmsoi. MBIIICUHBIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
Muxkpotpybouku. Knerounsiii mentp. CrpoeHne U [BIKEHHE KIYTHKOB U PECHHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanmsvie ¢ Mukpopuiamenmamu u
muxpompyboukamu. Momopuvie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepusiii 6enkoBbIit MaTpukce. [IpocTpaHCTBEHHOE PacMoONOKEHHE XPOMOCOM B HMHTep(da3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpomMaThuHa — TUCTOHBI. J{uHamuxa s0epHouU
06010yKU 8 MUmo3e. A0epHulii MpaHcnopm.

Knerounsle  BkitoueHusi.  CpaBHMUTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JdeMoHcTpannn

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

Tabmuubr u cxembl: «CTpoeHHE SYKapHOTHYECKOW KIeTKn», «CTpoeHHe KUBOTHON
KJIeTKn», «CTpOeHHE pacTUTENbHON KieTkn», «CTpoeHne MUTOXOHIpUMY, «Sapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KICTKH.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpPENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepualbHbIX KJIETOK.

JladopaTopnasi padora «/3yueHre CTpOCHHSI KJIETOK PAa3IMYHBIX OPTAHU3MOBY.

IIpakTuyeckas padora «/3yueHue cBOWCTB KIETOUHON MEMOPAHbI».

JlabopaTopnasi padora «/ccnenoBaHve mia3Moin3a U JACMIA3MOJIM3a B PaCTUTEIBbHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue NBUKEHUS HUTOIJIA3MbI B PACTUTENBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NPeBpallieHHe JHEPTHH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWIALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BeIlecTB:
aBTOTPO(HBIN U reTepoTPOPHBINA. YUyacTHe KUCI0pOo/ia B OOMEHHBIX ITpoleccax. JHEPreTHIecKoe
oOecnieueHue kieTku: npespamieHue AT® B oOMeHHBIX nporieccax. @epMeHTaTUBHBIN XapakTep
peakuuii kieToyHoro Metabonusma. @epMeHThI, UX CTPOEHUE, CBOMCTBA U MEXaHU3M JEUCTBUSL.
Kodepmentsl. OTinnuns pepMEHTOB OT HEOPraHMYECKUX KaTalnu3aTropoB. benku-akTuBaTopsl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EpPMEHTAaTHUBHBIX pEaKUMi OT pa3IMyuHbIX
(bakTopoB.

IlepBUUHBI CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oKcuzeHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponp xmopomiactoB B mpouecce porocunTe3a. CBeToBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. TIpoqyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue pa3nuuHbIX (GakTOpoOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaueHHe (HOTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpU(UUUpYIOIIKE
OaxTepuu, xene300akTepuu, cepodaKkTepuu, BOJOPOIHbIE OaKkTepun. 3HAUEHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJ0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
00J1e3HEeH.

AspoOHBIE OpPraHW3MbI. JTambl YHEPTreTUYECKOro oOMeHa. [lonroToBHTENbHBIN HTall.
['mukonu3 — 6eCKUCIOPOAHOE paCUICTNIEHUE TIIOKO3HI.

buosornueckoe OKUCIIEHHE, WIM KIETOYHOE JbIXaHue. Posib MUTOXOHIpHN B Ipoueccax
Oouonornyeckoro okucieHus. Lluknmdeckue peakumu. OkuciaurenbHoe (GochopuiupoBaHue.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-



cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JemMoHCTpauMu

[Toptpetsi: k. [Tpuctim, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Murtuemn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEPreTUYeCKUidl oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTopHasi padora «/3yueHue KaTaTuTHIECKON aKTUBHOCTH ()ePMEHTOB (HA IpUMeEpe
aMUJIa3bl WK KaTajlasbl)y.

Jladoparopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOXKEHUS U ABIXAHUSD.

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KJIeTKe

Peaknun marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLHUAX MATPUUYHOTO
cuHTe3a. Peanm3amus HaCIENCTBEHHOW WHQOpMAIMK. [ E€HEeTHYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMKU: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knremxke. Hexooupyrowue PHK.

Tpaucusus u e€ arambl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBust
o6uocunTesa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTEe3€e OemKa.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
JyKapuoT. Perynsuus ak THBHOCTH T'€HOB Y ITpokapuoT. ['unoresa onepona (. XKako0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomvi 2enos. Perynsius 0OMEHHbIX IpolieccoB B KieTke. Kiierounslil romeocTas.

Bupychl — HekiieTouHble (OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, pPETpPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn J[HK-codeparcawupux
supycos, PHK-cooepacawux supycos, bakmepuoghacos. Obpamuas mpancKkpunyus, pesepmasad,
unmezpasa.

BupycHble 3a601eBaHus 4eI0BeKa, ®KUBOTHBIX, pacTenuil. CITMJ{, COVID-19, connansHbie
¥ MEIUIIUHCKHUE TTPOOIIEMBI.

buoungpopmamura: unmezpayus u ananuz 6onvuiux maccusos («bigdata») cmpyxmypHwix
buonoeuueckux oanHvlx. Hanomexnonozauu 6 buonozuu u meouyune. Ilpoepammupyemole ghyHxkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. . iBanoBCKUH.

Tabmumpt w  cxembl: «buocuHTes Oenka», «['‘eHeTmueckuit Koa», «Bupych»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MO BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounsii muki, ero mepuoasl u perymsanus. MuTepdaza m muto3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k naenenuto. IlpecuHrernueckuit
(TTOCTMUTOTUYECKHUI), CHUHTETHYECKUH W TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEPUOIBI
uHTEp(PAa3BbI.

Marpuunbii  cunre3 JHK — permmmkanus.  [lpunnunser  perummkamuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aHTUIAPAUICIBHOCTh. MeXaHu3M
perunkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U Tetomepasa. XpoMOCOMHBIN



Ha0Op KJIETKHM — KapuoTun. JMIUIOMAHBIA U ramiougHblii Habopbl XpoMocoM. ['omMonoruyHbie
XpoMocoMel. [Tos10BbIE XpOMOCOMBI.

Henenne kierkn — mMuto3. CTagum MHUTO3a M MPOUCXOJSAIIME B HUX IPOLECCHI. THIIBI
muto3a. Kapuoknnes u nutokuHes. buonornueckoe 3HaueHHE MUTO3a.

Perynauus MUTOTHYECKOTO IMKJIA KIETKH. [IporpammmupyemMasi KieTo4Has rubOenp —
arormnTo3.

Knerounoe siapo, XxpoMocombl, GyHKIIMOHANIbHASI TeHOMUKA. Mexanuzmbvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposas knemrka» — ououngopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JleMoOHCTpaL U

Tabmuipl u cxembl: «Ku3HEHHBI HHUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

Jlaboparopnasi padora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopaTopnasi pa6ora «HaOmoneHnne MuTo3a B KIETKAaX KOHUMKA KOpeIKa Jyka (Ha
TOTOBBIX MUKpOIIpENapaTax)y.

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC,  KOJOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOUYHbIE IPUOBI, OJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTucTsl. KojgoHnanbHbie
OpraHU3MBlI.

B3auMocCBA3b 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbl OPIaHOB.
Opranusm Kak exuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
pOBOAsIIAs, OCHOBHAasA, MexaHHueckas. OCOOEHHOCTH CTPOEHMsSI, PYHKIMA U pacHoIOKEHUs
TKaHEH B OpraHax pacTEHUM.

TkaHU )KUBOTHBIX U YeI0BeKa. THUIIBI dKUBOTHBIX TKaHEW: AMUTEINAIBHAS, COCIUHUTENBHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKUMHM U PACIIOJIOKEHUS] TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pacrennii. CkeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
XKUBOTHBIX. HapyXHbI! 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIIBI COEIMHEHUS KOCTEH.

JIBikeHue opraHu3MoB. JI[BWXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOYHBIX PACTEHUH: TPONM3MBI U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJloBeKa: MbllleyHas cucrema. Pediekc. CkenerHbie
MBIIIIIBI ¥ UX padoTa.

ITutanue opranusmoB. IloriomnieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pactreHusAMH. IluTaHue >XMBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKJIETOUYHOE IHILEBAPEHHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbl MUIIEBAPUTENbHOrO TpakTa. IlumieBapurenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
NOBEPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenpHas MOBEpXHOCTh. JKaOepHoe M n€roynoe
IbpIXxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX M 4YeJIOBEKAa. OBOJIOLMOHHOE YCIOXHEHHE
CTPOCHHMs JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeka. MexaHu3m
BEHTWJISILIMH JIETKUX Y NITUI] U MIIEKONHUTAIONMX. Perymsiuus apixanus. J[pixarenbHbie 00bEMBI.

Tpa"cnopT BeweCTB y OPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBl pAacTeHUM. TpaHcropr
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema U e€ opransl. KpoBeHOCHas cucTemMa Mo3BOHOYHBIX



KUBOTHBIX M 4yenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHwHs.
OBOJIIOIIMOHHBIE YCTIOKHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX KHUBOTHBIX.
PaGoTa cepana u e€ perynsmus.

Boinenenne y opranusmoB. Beigenenue y pacteHuil. BeijgeneHue 'y KMBOTHBIX.
CoxparutensHbie Bakyoinn. Opransl Bbiienenus. @uibTpanms, cekpenus 1 00paTHoe BcachblBaHUE
KaKk MEXaHHW3Mbl pabOThl OpraHoB BbiAeneHHUs. CBS3b MOJOCTH Tela C KPOBEHOCHOW U
BBIJICJINTENILHOM CUCTEMaMU. BplfenieHre y NO3BOHOYHBIX >KMBOTHBIX M uesnoBeka. [loukwm.
Crpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammrTa y OpraHu3MoB. 3alIuTa Y OJHOKJIETOYHBIX Oprann3MoB. Criopbl OaKTEpPHii U LIUCTHI
npocTeimux. 3aliuTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrukyna. CpencrBa naccuBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIHUIEI.

3aluTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [[OKpOBBI M MX IPOM3BOAHBIE. 3alllMTa OpraHu3Ma
or OonesHeil. MMMmyHHas cucrema uenoBeka. KileTOUHBIM M TyMOpaJbHBII HMMMYHHTET.
Bpoxnaéuuelii u  npuHOOpeTEHHBIM  cneun(uYecKuid HMMMYHHUTET. Teopusi KIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuert, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

Pa3apaxkuMocTs M perynsauuss y OpraHu3MoB. Pa3zipakuMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHui. POCTOBBIE BEIECTBA U HX
3HA4YCHHUE.

HepBHas cucrema u pedrekropHas peryinsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexkc n pednexropuas mayra. bezycnoBuble u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisuuss M SHAOKPUHHAs CUCTEMa >XMBOTHBIX W 4yenoBeka. JKenesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TrOpMOHOB. B3auMMOCBSI3b HEPBHOU U
SHAOKPUHHOU cucteM. [ mnmoranamo-runoduszapHas cucrema.

JleMoOHCTpaL U

IHoptper: U. I1. I1aBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CuctemMbl OpraHon
MMO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEEe CTpPOCHHE HACEKOMBbIX», «TKaHU pacTeHU»,
«KopueBbie cucrempl», «CtpoeHue credns», «CTpoeHHe ITHCTOBOM macTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/IpixaTtenpHas cucrema», «HepBHas cucrema», «Koxka», «MpimeyHas cucremay,
«BpinenurenbHas cucrema», «DHIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeynononoctHsle», «CxeMa nuTaHus pacTeHHil», «KpoBEeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHas cucrtema nTuny, «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«HepBHas cuctema uenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpPENapaThl OJHOKJIETOYHBIX OPTraHU3MOB,
MHUKpOIpenaparsl TKaHEW, paKOBHHBI MOJUTFOCKOB, KOJUIEKIIUN HACEKOMBIX, UTJIOKOXKHUX, KBBIE
AK3EMILISPbl KOMHATHBIX PACTeHM, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
JKUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJIJIEKIIUU OECTIO3BOHOYHBIX )KHUBOTHBIX, CKENIET YEIIOBEKA,
o0opyoBaHue ISl IEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MMUTAHUS PACTEHUH, paclieTIeHUs
KpaxMaia U OCJIKOB IoJ JeHcTBUEM (DEPMEHTOB, 000PYAOBaHUE JIJISl IEMOHCTPAIIUU OIBITOB 1O
U3MEPEHHUIO JKU3HEHHOW €EMKOCTH JETKUX, MEXAaHM3Ma JIbIXAaTEJIbHBIX JBWXXEHUH, MOJAEIN
TOJIOBHOTO MO3Ta Pa3JIMYHBIX )KUBOTHBIX.

JlabopaTopnasi paGora «l3y4yeHne TkaHel pacTEHUI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).



JlabopaTopnasi paGora «l3yueHne opraHoB IIBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

DopMBbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U TTOJIOBOE. Buib
6ecI10J10ro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYIISILMA, (parMeHTalusl, KIOHUPOBaHHE.

[TonoBoe paszmHoxeHue. IlomoBele KieTkH, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Menos 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTraHU3MOB.

[TpenzaponpiieBoe pazsurue. ['amerorenes y »xuBoTHbIX. [losoBsle xkene3bl. OOpa3oBaHue
Y pa3BUTHE MOJIOBBIX KIeTOK. CriepMaToreHe3 u oorenes. CTpoeHHE MOJOBBIX KIETOK.

OmiooTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOJOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

WuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHUOIOTUs — HayKa O Pa3BUTUU
opranusMoB. Mopghozcenes — o0Ha uz enasnvix npobaem smopuonoeuu. Konyenyus mopghocernos u
Mmooenu mopgozeneza. Ctanuu >MOpHUoOTeHe3a )KUBOTHBIX (Ha MpUMepe JATYIIKH). JpobneHue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU IPOOJICHUST MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TaCTPYJISALINS).
3akiagka OpraHoB M TKaHEW U3 3apOABILIEBBIX JMCTKOB. B3aumMHOEe BiusHUE wYacTel
Pa3BUBAIOIIETOCS 3apo/iblia (3MOpHOHATIbHAS MHIYKIINSA). 3aKJIaAKa TUIaHa CTPOCHUS )KUBOTHOTO
KaK pe3yJbTaT UepPapXUUYECKUX B3aUMOICHUCTBUI TeHOB. BiusiHue Ha SMOpPHOHAIIEHOE pa3BUTHE
pasInYHbIX (PAKTOPOB OKPYIKAIOLIEH CPebl.

Poct u pasButne xuBOTHBIX. IlocTamOpuonanbHbi nepuoa. Ilpsmoe u Hempsimoe
pasButHe. PasButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W II03BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHue MPSMOro U HENPSAMOrO Pa3BUTHUS, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunel pocra XMBOTHBIX. DaKTOpbl pErysiiuM pocTa JKUBOTHBIX M 4enoBeka. Cranuu
HOCTAMOPUOHAIBHOTO Pa3BUTHS y KUBOTHBIX M 4yenoBeka. [lepnosbl OHTOreHesza 4esaoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

Pasmuoxenue u passutue pacrenuil. ['ameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pacrenuii. OOpa3oBanue crop B mporiecce Meio3a. 'ametorenes y pactenuit. Omiog0TBOpeHHE U
pa3BUTHE DPACTUTEIBHBIX OPraHW3MOB. JIBOMHOE OIJIONOTBOPEHHE Y IBETKOBBIX PAaCTEHHH.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI PETyJIsLUN OHTOT€HE3a Y PACTEHUI U dKUBOTHBIX.

JleMoHCTpanun

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

Tabmunpel u cxembl: «BereraTuBHOE pa3MHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXeHHe XJIaMUIOMOHaAb», «Pa3MHOXKEHHE OBIJIEHbI», «Pa3MHOXEHUE THAPBIY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM W CIEPMAaTO30UAa»,
«OCHOBHBIE CTaiuu OHTOreHe3ay, «IIpsmoe u HenpsMoe pazBuTHEY, «Pa3BUTHE MANICKOTO KyKay,
«Pa3Butue capanumy, «Pa3Butue JATYIIKH», «/[BOMfHOE OIUIOAOTBOpEHHE Yy ILIBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJBHBIX W JIBYJOJBHBIX PacTEHUI», «KHU3HEHHBIN UK
MOPCKOH KamycTbD», « KM3HEHHBIA [IUKI MXa», « KU3HEHHBIN LMK NaIOPOTHUKAY, «KU3HEHHBIN
LIUKJI COCHBD».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SHIIEKJIETOK U CIIEPMaTO301I0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKNY.

JlabopaTtopnass paGora «lI3yueHuMe CTPOEHMsS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BpIsBICHHE TPU3HAKOB CXOJCTBA 3apOJBIIIEH TMO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHNBOCTH OPraHU3MOB



Hcropus cTaHOBIEHHS U Pa3BUTHS T€HETHKH Kak HayKu. PaboTsl I'. Menpnens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butiu renetuku. Padotst H. K. Konbsiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. J[. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlIeIbHbIE
IEHbl, aJbTEPHATUBHBIE INPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepo3UroTa, YMCTasl JIMHUS, TMOpUAbI, reHOTHN, (QeHoTur. OCHOBHBIE METOJbl I'€HETUKH:
rUOPHI0JIOTHUECKUH, IUTOIOIMYECKHUH, MOJIEKYIIPHO-TEHETUYECKUH.

JleMoOHCTpaL U

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

TaGnuupl 1 cxembl: «MeToabl TeHETUKW», «CXEMbI CKPEILIUBAHU.

JlaGopaTopHnas padora «/{po3oduia kak 00BEKT FTeHETUIECKUX UCCIIEIOBAHUII.

Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuanue. [lepsblii 3akoH MeHens —3aKk0H e1MHO00pa3us THOpUI0B
nepsoro nokosnenus. [Ipasuno nomuHupoBanus. Bropoit 3akoH MeHaens — 3aK0H pacleIUICHUs
npu3HaKkoB. lluTonoruuyeckue OCHOBBI MOHOTMOPHIHOIO CKpellMBaHUs. [HIoTe3a 4YUCTOTHI
ramer.

AHanuzupytouiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJJOBAHMUS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTMOPUHOIO CKPEIIUBAHMUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOE Hacle10BaHNe
T€HOB, HAapYIICHHUE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHasi TEOpHsl HAaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHHU3M OINpPEAEIEHUS IoJa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBI M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C IT0JIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIEHA.
MHoxecTBEHHBIH ajulenu3M. B3anMoneicTBue HeaUIeNbHBIX T'€HOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(U3UOTIOTHUECKUX MPOLIECCOB, OBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUeCcKne MEXaHU3Mbl
cUMOUOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acneKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJICHUSIX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpl u cxemsl: «IlepBwiii 1 BTOpOii 3akoHBI MeHnens», «Tpetuii 3akoHn Menaensy,
«AHanmu3upyollee ckpeuuBaiue», «HenoiaHoe nomuHupoBanuey, «CuerieHHOe Hacael0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuotun nruus», «MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBiue reHoBy.

OOGopynoBaHue: MOJIENb IS IEMOHCTPAIIMH 3aKOHOB €IUHOO00pa3us THOPUIIOB TIEPBOTO
MOKOJIEHUSI W pacIleryIeHus] NPU3HAKOB, MOJENb AJs JEMOHCTpallMM 3aKOHa HE3aBHCHMOTO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb I IEMOHCTPALMU CLEIJIEHHOIO HACJIEeI0BaHUs MPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.

IIpakTuyeckass pabdora «3ydeHune pe3ylbTaTOB MOHOTHOPUIAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
TPO30(HITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH



B3aumopeiictBue reHotuna M cpeabl npu (GopmupoBaHuM (eHoTHna. M3MEeHUYMBOCTh
npusHakoB. KauecTBeHHble 1 KOJIWYECTBEHHBbIE INPU3HAKU. Buapl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYUBOCTb. Poinb cpeabl B (GopMUpPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanmoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enHoTunuueckass M3MEHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOM HM3MEHUYUMBOCTU. Buibl
FeHOTUITMNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHAsT M3MEHYUBOCTh. Meiio3 U TOJIOBOM TpOIlecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. PoJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Hoo0pa3us
B IIpe/ieJiax OJIHOT'O BHU/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLHUPOBAaHHbIE MyTallMM. SnepHble MW LUTOIIA3MAaTUYECKUE MYTalUU.
ComaTtnueckue M 1oJoBble MyTauuu. lIprunHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIIMSIHHE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOTO Ipouecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BuesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, PONb INULEHEeMUYECKUX (QaKkmopoe 6 HACIe008aHuu U
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdeMoHcTpannn

[Toptpetsi: I'. ne ®pus, B. Moranucen, H. 1. BaBuinos.

Tabmuubl u cxembl: «Buapl w3MeHUMBOCTHY, «MoOIU(pUKAIIMOHHAS W3MEHYHBOCTHY,
«KoMmOnHaTHBHAS H3MEHYUBOCTEY, «Melo3y», «OmiogoTBoperuey, «I eHeTnueckue 3a00IeBaHms
YesioBeKay, «Buabl MyTanuii.

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPbl KOMHATHBIX PACTCHHM, PHUCYHKHU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe  3aKOHOMEpPHOCTEM  MOAMGUKAIIMOHHON
n3MeHYUBOCTH. [IocTpoeHre BapraliMOHHOIO psijia M BapUallMOHHOU KPUBOW».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax).

Tema 14. I'eneTnka yejioBeKka

Kaprnotun uyenoBeka. MexayHaponHas INpOrpaMMa HCCIEIOBAaHHUS T'€HOMa 4YeJIOBEKa.
Metonbl U3yueHHs] TEHETHUKH YeJIOBEKA: T'eHealoTMYeCKUi, OJIM3HEIOBbIM, [IUTOreHeTHYECKHl,
HOMYJISIIMOHHO-CTAaTUCTUYECKUH, MOJEKYJIApHO-TeHeTUUeCKUd. COBpPEMEHHOE OIpENEIeHNE
TE€HOTHIIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4YHciIe ¢ momombko 11I[P-
aHainnza. HacnencrBennslie 3a00s1eBaHus yesioBeka. ['eHHbIe 1 XpOMOCOMHBIE OOJIE3HU YeNIOBEKa.
bonesnn ¢ HaciencTBEHHOM NpPeapacloyoKEHHOCThIO. 3HAYEHHE MEAMIIMHCKONW TIE€HETHKH B
OPEJOTBPALICHUN W JICUCHUHM TEeHETHYEeCKMX 3a00JeBaHUN dYenoBeKka. MeaMKOo-TeHEeTHYeCKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUYECKUE aCIEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YelloBeKa K (pU3MUECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIleW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YEJI0BEKa K MMaTOJOTHSM.

JleMoOHCTpaLun

Tabmuupl u cxemsl: «Kapuotun venoBeka», «MeToabl U3ydeHHUsS TE€HETUKU YellOBEKay,
«["enernueckne 3a0601€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTapieHUE U aHAIU3 POAOCIOBHOI.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkIEeHUE CEJeKIMM U AoMecTukauuu. Yuenue H. .
Bagunosa o LleHTpax mpouCcX0XXACHUSI 1 MHOT000pa3us KyJabTYPHBIX pacTeHuil. Ponb cenexuun
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOPOJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX



psAloB B HacliencTBeHHOM n3MeHunBocTH H. V. BaBuioBa, ero 3HaueHue Mg CENEKLIMOHHOMN
paboTHI.

MeTonpl ceneKImoHHOU paboThl. ICKyCCTBEHHBIN OTOOp: MAaCCOBBIN W MHANBUYaTbHBIN.
Otanbl KOMOWHAIIMOHHOW celieKuu. VcnbiTaHue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHITY C IMIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP MO TEHOTHUITY C IMTOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuanvoHHBIR 1
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid Yy KyJbTypHbIX (OpM OpraHu3MOB.
Hcnonk30BaHre TEHOMHOTO PeaKTUPOBAHUS U MeTO0B pekoMOnHaHTHBIX JIHK aiis momy4uenus
MCXOJIHOTO MaTepuaa Jijisi CEJICKIUU.

[Tonyuenne mnonumionnoB. BuyTpuBuaoBas rulpuauzanus. bBIM3KOpPOICTBEHHOE
CKpelluBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbL. Vcmonp3oBanwe rerepo3uca B ceneknuu. OtrananéHHas TUOpUIU3AIUAL.
[Ipeogonenune Oecruiogusi MEXBHIOBBIX THOPUAOB. JlOCTHXKEHHS CENEKIIMA PACTCHHU U
JKUBOTHBIX. «3€1EéHAsl peGoNoOYUsLY.

CoxpaHeHUEe U U3YYCHHE I'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JMKUX
poauyeil s CO37aHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCNEEHHBIX U NPOMbICI0BbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell U
NnepCcneKmuBHbIX MexHoI02UlI.

JleMoOHCTpaL U

IToptpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKICHUS U MHOT000pa3us KyJIbTYPHBIX pacTCHUII,
«3aKOH TOMOJIOTHYECKHX PSJOB B HACJICJACTBEHHONW HM3MEHUYUBOCTH», «METONBI CENeKIun»,
«Otnanénnas rubpuauszanus», «MyTtareHes».

Jladboparopnasi paGora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX.

Jlaboparopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHI.

IIpakTuyeckas padora «[IpuBuBKa pacTeHHII.

Ikekypeusi «OCHOBHBIE METOJABI M JOCTHKEHUS CEJNEKIIMH PACTeHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuoTeXHOJIOTHA ¥ CHHTETHYECKAs] OHOJIOTUS

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOUYHbIE U TKaHEBBIE KYIbTYPHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpaaullMoHHAas OWOTEXHONOTUs: XJjeOoreueHue,
MOJTYYCHUE KUCIOMOJIOYHBIX TPOIYKTOB, BUHOAENNE. Mukpoouomornueckuii cuaTe3. OOBEKTHI
MHUKPOOHOJIOTHUECKUX TeXHONOoTHi. [Ipon3BoacTBO Oeika, aMUHOKHCIIOT U BUTAMHHOB.

Co3aHue TEXHOJOTMM W MHCTPYMEHTOB  IEJCHANpPABICHHOTO  HW3MEHEHUs |
KOHCTPYUPOBAHHUS TEHOMOB C II€JIbIO MOJYUYEHUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEp KaIIUX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUUECKHE ITYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PacTeHUN M >KMBOTHBIX.
Kpuobanku. ComaTtnueckas THOpHIM3alMsS W COMaTHYeCKHil sMmOpuoreHes. Mcmomb3oBaHue
rarjIouI0B B CEJEKUUU pacTeHUil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoeanue
MOHOKJIOHANIbHBIX U NOJUKIIOHAILHLIX aHmumen 8 meouyutre. VICKyCCTBEHHOE OIIIOJIOTBOPEHHE.
PekoHCTpyKIHS SIMIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METO/1 TPaHCIUTAHTALINH SIIEP KIIETOK.
Texunonocuu  0300po6nenus,  KyIbMUBUPOBAHUS U  MUKPOKIOHAILHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KVIbIYD.



XpOMOCOMHas U I'eHHass UHxkeHepus. VICKyCCTBEHHBIN CUHTE3 I'e€Ha U KOHCTPYHPOBAaHHUE
pexombunanTHeix JIHK. Co30anue mpanceennvix opeanuzmos. JIOCTHKCHHSI U TEPCIICKTHBBI
XPOMOCOMHOM ¥ TEHHOM WHXXEHEpUU. OKOJIOTHUYECKHE M OSTUYECKHE TMpOOJIeMbl TEHHOU
WHXEHEPUHU.

Menunuackue onorexnonorun. [loctrenomuas nudposas meaununa. [TIP-quarnocTuka.
MeTab010MHBIH aHATH3, TEHOIICHTPUYECKHIA aHAIN3 TIPOTEOMa YeJI0BEKa JIJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-0nonHxeHepus
JUTsE pa3paboTKH (hyH/IaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/IaHUSI KOMILJIEKCHBIX
TKaHEW COYEeTaHWEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHHTA U cKaddONIUHTA ATl PEIICHUs
3a71a4 NEPCOHATU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BaKLUMH C LEJIbI0 oOecreyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo3Oyauteneli OPBU, ycraHoBiIeHHE MOJICKYJISIPHBIX MeXaHU3MOB (yHKuuonupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIC 3a00JIEBaHUS YETIOBEKA U JKUBOTHBIX.

JleMoOHCTpaL U

Tabmuiet u  cxembl:  «lcmonp30BaHME  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
MIPOU3BOACTBEY, «KileTouHast HHXeHepust», «I eHHast HHXXEHepUs».

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHM.

IIpakTuyeckas padora «llonydeHrne MOJIOYHOKHUCIIBIX MPOIYKTOBY.

IKekypeusi «bUOTEXHOIOTHS — BayKHEHIIIasl MPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apo:kaenune ¥ pa3BUTHE IBOJIOLMOHHBIX NPeACTaB/IeHUH B 0M010rn

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3Ma. JKu3Hb
U Hay4dHas JearenbHocTh Y. JlapBuHa.

JBuwxkyme cunsl 3Boionuu  BuAoB 1o Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
Pa3MHOXXEHMSI OPIraHW3MOB, HACJIEJICTBEHHAs HW3MEHYMBOCTb, Oopbba 3a CyIEeCTBOBaHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast TeopHst 3BOTIOLNH.
CoBpeMeHHas BOJIIOIIMOHHAS Ouosorus. 3Ha4yeHUe SBOJIIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoHCTpanuu

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonaeitn, J. K. benses.

Tabmunel u cxembl: «Cucrema >xuBoi npupossl (mo K. Jlunuero)», «JlecTHHIa KUBBIX
cyuiects (o Jlamapky)», «Mexanu3m popMHUPOBaHUS IPUCTIOCOOTICHUN Y PACTEHUI 1 )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyta myremectsus Y. Jlapsunay, «Haxonku Y. lapBunay,
«Dopmbl 60pHOEI 32 cyliecTBoBaHuE», «Ilopoasl ronyoeity, «MHorooOpasue KylIbTypHBIX GOopM
KarnycTb», «[lopoJpl AOMamIHUX >KMBOTHBIX», «CxemMa oOpa3oBaHHs HOBBIX BUIOB (mo Y.
JapBuny)», «CxeMa COOTHOLIEHHWS JBWXKYIIUX CHJI 3BOMIOLUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETHYECKON TEOPUH IBOJIIOLIVM.

Tema 2. MUKpO03BOJIIOLUSA U €€ pe3yJIbTaThl

[Tomymsiuust Kak sJeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOIbl OLEHKU
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYphI Monyssiuii. MI3mMeHenue reHooH1a MONMyIsIUN Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro pasHosecus Jx. Xapau, B.
Baitnbepra.

OneMeHTapHble (HaKTOpbl (IBMIKYIIME CHIJIBI) SBOJIONHMH. MyTallMOHHBIA MpoIlecC.
KomOunaTtuBHast n13MeHYUBOCTb. [[peli¢) reHOB — ciryuyaiiHble HeHalpaBJICHHbIE H3MEHEHHUS YacTOT
aieneid B monynsnusax. Jddext ocHoBarens. Ipgexm dymuviiounozo eoprviuika. CHudiceHue



2eHemUYecKo2o pazHooopasus. npudunsl u cieocmeus. Ilposesnenue sghgpexma opetigha 2eros 6
oonvwux u maneix nonyiayusx. Murpanud. M3onsamus momynsnuil:  reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Oroornyeckas (penpoIyKTUBHA).

EctectBenHblil 0T0Op — Hampamistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
oTOopa: NBHWXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3phIBatomuil (qu3pyntuBHbI). IlomoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO ITOBECHMS )KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIONMU. BoO3HHKHOBEHUE
MPUCTIOCOOICHU y opranu3MoB. ApoMopdo3bl u uanoagantauu. [lpumeps! nprucnocodieHuit y
OpraHu3MoB: MOpP(OJOTHYECKUE, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, IOBEICHYECKHUE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTA OPTaHU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIIOLHH.
Wzomsust — kimoueBoil  gaktop BugooOpazoBanusa. Ilytm u cnocoObl BHI000pa3oBaHUs:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuau3anys). JmuTeabHOCTh ABOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0Pa3usl.

Ponp sBomronmonHoi Ouonornu B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUs
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmue! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lonmynsiuoHHas cTpykTypa BUIay,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «/IBHKyIiMe CHIJIBI  3BOJIIOLUMY,
«DKOJIOTHYECKasT W30JSALUS TONYISIIUNA CEeBaHCKOW (opemmy», «'eorpaduueckas H30IALUSL
JUCTBEHHHIIBI CUOUPCKOM M TUCTBEHHHIIBI JaypcKoil», «[lomyasimoHHbIe BOJHBI YUCIEHHOCTH
XUIIHUKOB U KepTB», «Cxema JeHCTBUS €CTECTBEHHOro 0TOopa», «DopMmbl OOpbOBI 3a
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «OKuBspie HCKOIIaeMBIE»,
«IlokpoBUTENbCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIX,
«Puznonoruueckue agantanun», «IIprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B npupone», «CrnocoObl
Bus0ooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJIBIIICHY,
«QKosornyecKkoe BUI000pa3oBaHHE BUAOB cHHUL, «[lomummounsl pacrenuit», «KamycTHo-
peleuHblii THOpUI.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMH HACEKOMBIX, dydena NTHIl U 3Beped C
IpUMepaMHu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydesa MNTULl M 3Bepel pa3HbIX BUJOB, repbapuu
pacTeHuii OIM3KUX BUIOB, 00Pa30BABIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas paGora «BrIsgBIeHIEe U3MEHUYUBOCTH y 0COOEH OJJHOTO BHIa».

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB W HUX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

Jlaboparopnasi padora «CpaBHeHHE BUIOB 110 MOPGHOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThl

MeTtopl u3yueHus MakpodsBosiony. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHH.
[TepexonHbie GopMbI U PUIOTEHETUYECKUE PSAIBI OPTAaHU3MOB.

buoreorpapuyeckue metonpl u3ydeHus ospomonuu. CpaBHeHue Quopbl U (ayHb
MaTEepHKOB U OCTpOBOB. bruoreorpapuyeckue odnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHUecKre METOJbl M3YyYCHHs HBOJIOLHH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSBICHMS SBOJIOIMOHHBIX HOBILIECTB.
I'omonornyHele M aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJIeKyIsIpHO-
TreHEeTHYeCKre, OHOXMMHUYECKHMEe M  MaTeMaTH4eCKUe METOJbl  HM3YUCHHs]  HBOJIOIUH.
['omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBbEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIHS TEHOMOB.



OO0mue 3akoHOMepHOCTH (TIpaBWia) ABONMOUUU. [Ipunyun  cmeHvl  QYHKYULL.
HeoGpatumocTs 3Bomonnu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JemMoHCTpauMu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmuie!l 1 cxeMbl: «OUIOTCHETUYSCKUHN PSJT JIOMIATN», «APXEONTEPUKCY, «3BEPO3YyObIe
auiepsl», «Cterouedans», «Punnodurer», «CeMeHHbIe MAaNOPOTHUKNY, «buoreorpapuyeckue
30HBI 3emuny, «llpeid xoHTHUHEHTOBY», «PenukThl», «HauanabHble CcTaguu SMOPHOHAIBHOTO
Pa3BUTHUS IO3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMUHBIE Y AHAJIOTUYHBIE OpraHbly, «PyIuMeHThI»,
«ATaBU3MBD», «XpOMOCOMHBbIE HAOOpBI YEIOBEKAa M IIMMIIAH3€», «lJIaBHbBIE HampaBiICHUS
IBOJIIOLIUNY, «O01I1E 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUICKIMH, repOapuu, MYJSKU HCKOMAEMbIX OCTaTKOB OPraHu3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M AaTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxosxaeHue u pa3BuTHe JKU3HU HA 3emJie

Hayunble rumoTe3sl MpPOMCXOXKIEHUS JXKU3HU Ha 3emsie. AOuoreHe3 M MaHCHEPMHUS.
JloHaydHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HMU (KpealmoHW3M). ['umore3a MOCTOSIHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnammannanu, JI. Ilactepa.
[TponcxoxxaeHne )KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbI€ ATanbl HEOpraHUueckoi 3Bosonnu. [lnanerapuas (reosorudeckas) 3BOJOLHUS.
XuMuyeckasi dBOJOLMS. AOUOTEHHBI CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muiepa u I'. FOpu. O6pa3oBanue noimMepoB u3 MoHoMepoB. KoarepBatHas runoTesa
A. W. Onapuna, runore3a nepsuyHoro OympoHa J[x. XonneitHa, reHerndeckas rumnoresa I
Ménnepa. Pudosumsl (T. Yek) u runoresa «mupa PHK» V. I'mibepra. @opmupoBanne MeMOpaH
Y BOBHHUKHOBEHUE MTPOTOKJIETKH.

HUctopust 3emnu u Metonasl €€ wuszydeHus. lickomaemble OpraHMdeckue OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTENbHass M aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauvanpHble 3Tanbl opraHnyeckoil sBosonyu. IlosiBieHne M 2BONIONUSA NEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOMIEHKM Kak aHajor mnepBbIX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTeHe3). DBONIOIMOHHOE MPOUCXOXKIACHHE BHPYCOB.
[TpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  I'PYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoOBHBIE 3Tanbl ABOJIIOLMU BbICIIUX pacTeHui. OCHOBHBIE apoMop(o3bl PacTEHUU.
Brixon pactenuii Ha cymry. [losiBiieHnEe cIOpOBBIX pacTeHUI 1 3aBOeBaHNe UMU cyllid. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOopaoBbIE
XKHUBOTHBIC. J)KHU3Hb B BOJIe. DBOJIOIMS MO3BOHOYHBIX. [IponcxoxaeHre ampuOuil 1 penTuiIvii.
[TpoucxoxxaeHne miekonuraromux MU ntul. IlpuHmun kimodeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTne *u3Hu Ha 3emiie 10 ApaM U MEPUOIAM: apXeH, MPOTEPO30H, MATIE030i, ME30301,
KaifHo30H. O011ast XapaKTepUCTHKA KJIMMaTa U re0J0rHuecKux npoueccos. [losBienue u pacuser
XapaKTEpHBIX OPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBHMS W BIMSHHE Ha Ta30BbI COCTaB
aTMocQepBhl.

MaccoBble BBIMHpaHUsI — HKOJOTMYECKHE KPHU3HCHI Mpounuioro. IIpuduuHbl U cienctBus
MacCOBBIX BbIMUpaHUi. COBpeMEHHBIN IKOJOTHYECKUH KpU3HC, ero ocobeHHocTu. [Ipobrema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.



CoBpeMeHHast cucTeMa opraHndeckoro mupa. [IpuHIUMIBI KIaccHPUKAIMU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JemMoHCTpauMu

[Toptpets: ®@. Penn, JI. Cnannanuanu, JI. ITactep, M. . Meunukos, A. . Onapun, JIx.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita ©. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caMoO3apokJIeHusl ku3Hm», «Cxema omnbita C. Musnepa, I'. FOpu», «Otanbsl HeOpraHUYECKOu
3BOIIOLMNY, «l'eoXxpoHosiornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON SBOJIOLUN,
«Cxema 00pa3oBaHUs DYKAPUOT MMyTEM CUMOHOTreHe3ay, «CrucremMa )KUBOM mpupoibly, «CTpoeHue
BUpyca», «Apomopdossl pacteHmity, «PuHHOGUTHY, «OIHOKICTOYHBIE BOJOPOCIH,
«MHorokneTounsle Bogopocian», «Mxu», «llanmopotHuku», «l'0J0CEMEHHBIE pacTEHUS»,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHUPA», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosoctusie», «llinockue yepBu», «HIEHUCTOHOTHEY,
«Pw10bI», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItuuby, «Mnekonurawomuey, «Pa3Butue
JKU3HU B apXemckol spey», «Pa3BUTHE XU3HU B MPOTEPO3OMCKOU 3pe», «Pa3BuThe XU3HU B
Maje030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOM
3pe», «CoBpeMEeHHas CUCTEMA OPTaHUYECKOT0 MUPAY.

OOGopynoBanue: TepOapu pacTeHUW pPa3TUYHBIX OTIEIOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIC TIpenaparbl >KMBOTHBIX, PAKOBHHBI MOJLIIIOCKOB, KOJUICKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeja NTUL U 3BEpeH, KOJUIEKIUMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3Yy4EHHUIO a0MOTCHHOTO CHHTE3a OPTraHUYECKUX COCTMHEHHUI B TIEPBUYHOM aTMOChepey.

Jladboparopnasi padora «/3ydeHHe M ONUCAHUE HCKOINAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «3yyeHre 0cOOEHHOCTEN CTPOEHNUS paCTEHUI pa3HbIX OTJEIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun anTponosorui. MeToasl aHTPOIIOJIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOXKJIECHUHM 4YEJIOBEeKa. PenuruosHsle BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBo uenoBeka € KUBOTHbIMU. (CHcTeMaTHyeckoe TOJIOKEHUE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOTHYecKHe,
aMOpHOIOoTHYECKHEe, (U3HOIOTO-OMOXUMUYECKHE, ToOBeAeHUecKre. OTIUYMs YelIoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Tra ¥ BTOPOM CUTHAJIbHOU CUCTEMBI.

JIBuokytye cuiibl ((pakTOphl) aHTPOIIOTeHE3a: OUOIOTHYeCKre, colnanbHbie. COOTHOIICHHE
OMOJIOTHYECKUX U COIUATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoBHbIE CTa U aHTpoOIIOreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IIPOKOHCYIIBI) U
paHHHE TOHTHABI — OOIIHe MPEIKU YeIOBEKOOOpa3HBIX 00€3bsiH U TIOJCH. ABCTPAIONUTEKH —
JIBYHOTHE TMpeaku Jiroae. UenoBek ymenbli, mepBble U3rOTOBICHUS opyauil Tpyaa. Yemnosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ Jtojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001Inii MpeoK HeaHAePTaTbCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOro. YemoBeKk HeaHIepTaIbCKU
KaK BUJI JIOJEH XOJOJHOTO KiIMMara. YenoBeK pa3yMHbIH COBPEMEHHOTO THIA, JAEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a mpejenaMmu Adpuku. [laneoreHeTrka 1 maaeoreHoOMUKa.

OBOJIOIMS COBPEMEHHOI'O uesnoBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YesIOBEKa.
MyTanonHsli miporiecc U noaumopdusm. IlonmynsuuoHHbIE BOJHBI, Apeid TeHOB, MUTpaUs U
«a¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonsitue o pace. boinbiiue pacel: eBpomeoujHas (€Bpaszuiickas),
aBCTpaJIO-HETpOUIHAs (PKBAaTOpHAJIbHASI), MOHTOJIOWIHAS (a3UMaTCKO-aMepUKaHCKas). Bpems u



IyTH paccelieHus 4YesoBeKa 1o IulaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpYXKarolen
cpenpl. Bnusitnue reorpaduueckoil cpenbl u Apeiida reHoB Ha MOPQOJIOTHIO M (DU3UOIOTHIO
YeJ0BeKa.

MexXIUCUUIIMHAPHBIE METOJAbl B (U3HUYECKON (OMOJOTMYECKOW) aHTPOIIOIOTHH.
OBOJIOLMOHHAA ~ AHTPOIIOJIOTMST M MAJCOAHTPOIOJIOIHMSl  YEJIOBEUYECKUX  IOIMYJISALHUM.
buoconuanpHple  HCClleqOBaHUSA  NpUPOJbI  uenoBeka.  MccnegoBaHue — KOIBOIIOLUU
OHMOJOTUYECKOIr0 U COLUAIBHOTO B YETIOBEKE.

JleMoOHCTpaL U

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmunpr u  cxembl: «MeToapl  aHTpONoOJIOTHM», «l'OJOBHON MO3r 4YelnoBeKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4elloBeKa M CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «IJBOJIOLMOHHOE [JPEBO UEIOBEKa,
«ABcCTpanonuTek», «4enoBek ymenblity, «HenoBek NpAMOXOoAsaIInil», «J{eHNCOBCKUN YEI0BEK)
«Heanpepranpup», «KpomanboHIbD, «lIpeaku yenoBeka», «ITallbl 3BOJIIOIUN YEIOBEKAY,
«Pacsp1 uenoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTeH, MPeMETOB MaTepHAIbHON KYIbTYphI MPEIKOB
4eloBeKa, penpoaykiuu (pororpaduun) KapTHH ¢ ME(POTIOTUICCKIMHE U OUOJICHCKUMHU CIOKETaMH
IIPOUCXOXKICHUS YeloBeKa, (ororpaduu HaXOJOK HCKOMAEMbBIX OCTAaTKOB YEJIOBEKAa, CKEJET
YeJI0BEeKa, MOJIENIb Yeperna YeloBeKa M uepena IIMMIIaH3€, MOJENb KUCTH YeJlIOBEKa U KUCTU
HIMMIIaH3€, MOJIEJIH TOpCa MPEJKOB YEIOBEKa.

JlaGopaTtopnass padora «/3ydueHune OCOOCHHOCTEH CTPOCHHS CKEJeTa YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0IOrHYeCKUX aJAanTalHi YeIOBEKay.

Tema 6. Ikos10rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPTaHU3MOB M HAIOPTaHU3MEHHbIX
CHCTEM C OKpY Kawouei cpenoi

3apoxaeHue U pasButhe dKojoruu B Tpymax A. ['ymOGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
DKOJIOTHH C IPYTUMU HayKaMH.

Mertonpl skonoruu. [loneBbie HaOMOAEHNUS. DKCHEPUMEHTHI B AKOJIOTMU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpYKaIOLEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HAaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeJIOBEUECTBA C MNpUponod. POpMHpOBAaHME DKOJOTUYECKOM KYJIbTYpbl MU
HKOJIOTMYECKOI rpaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupel u cxembl: «Paznensl skoiaoruny, «Metoasl skojgoruuy, «Cxema MOHUTOPHHTA
OKpPYXKarOIlIEH Cpeb».

JlabopaTopnasi padora «l3yueHne MEeTO10B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. OpranusmMsl 4 cpea 00UTAHUSA

Oxonoruyecknue (GakTopbl U 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
HKOJIOTHUECKUX  (aKkTOpOB:  aOMOTHYecKHWe, OHOoTHYecKHe, aHTpomnoreHsnele.  OOmue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruueckux ¢akropos. [lpasuno munumyma (K. npenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJorHueckuii ¢akrop. [leficTBUe pa3HBIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TPYIIbl PACTEHUH U >KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.



Temmeparypa Kak 3Kojoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKMIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxnocTth kak skosorudeckuii ¢aktop. [IpucnocoOneHus: pacTeHuid K MOIIEPKaHUIO
BojHOro Oamanca. Knaccudukauus pacreHuid mo oTHOmIeHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBCHHAs, TIyOWHHAs
MOJMOYBEHHAsA, BHYTpHOpraHusMeHHas. Du3nko-xuMUUecKre OCOOCHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue putmel. BHemnue u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH JKU3HU.

Kuzuennsie ¢opmbl opranuzmoB. [lonstue o >xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHuM: JepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJETHHE TpPAaBBI.
Kuznenuole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHL. (OcOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYPEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEHUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHYCCKMX B3aWMOJCUCTBUN JUISI CYIIESCTBOBAHHS
OpraHu3MoB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdeMoHcTpannn

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
IPYIIbI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», «TeIIOKpOBHBIE JKUBOTHBIE», «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonoruyeckue put™Mb», «KusHeHHsle GopMbl pacTeHuit», « Ku3HeHHbIe POPMBI )KUBOTHBIXY,
«9KocucTeMa IHMPOKOIUCTBEHHOIO Jieca», «IKOCUCTEMa XBOWHOIO Jiecay, «llenu nutanus»,
«XuuHanaectBoy, «Ilapazutuzmy», «Konkypenuusa», «Cumouosy, «KommeHcaamzm».

OOGopynoBanue: repbapuu pacTeHHM W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHUIO
pPasIMYHBIX  JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHEIIOOUBBIE W TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHusi, rep0apuu U KOJUIEKIIMU TETIOM00UBBIX, 3SMMOCTOMKHIX, MOPO30yCTOMYNBBIX pacTEHU,
yyyesna MNTULl U 3Beped, repbapuu pacTeHMi, OTHOcAIUXcS K TurpoduraMm, kcepoduram,
Me30(pHuTaM, KOMHATHbIE PACTEHHUs ITaHHBIX I'PYII, KOJUIEKIIUH KUBOTHBIX, OOMTAIOLINX B Pa3HBIX
cpedax, TrepbapuM M  KOJUIEKLMM pAacTeHUWH M JKMBOTHBIX, OOJaJaroIlluX 4YepTaMu
MPUCTIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUH JKU3HM, repOapuul U KOJUIEKIUHU
PacTeHM U KUBOTHBIX Pa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH KUBOTHBIX, YIACTBYIOIIUX B
Pa3IMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

Jladboparopnasi paGora «BbIsBICHHE TMPUCITOCOOJICHUNH OPraHU3MOB K BIIMSIHHUIO
TEMIEPATYPbI».

JlaGopaTtopnas padora «AHaToMHYeCKHE€ OCOOCHHOCTH pAcTeHHH U3 pPa3HBIX MECT
oOUTaHUSDY.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS LA

DKOJIOTHYECKHE XapaKTepUCTUKH momyisiuuu. [lomynsanusa kak Ouonoruueckas cuUcTeMa.
Posb HeomHOpOAHOCTH cpenbl, (U3NYECKHX OaphbepoB M OCOOEHHOCTEH OMOJIOTHH BUAOB B
(bopMHpPOBAHNUHN MPOCTPAHCTBEHHOM CTPYKTYpHI MOy sAuil. OCHOBHBIE TOKA3aTeH MOMYJISALUY:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa YUCIEHHOCTH MOmyssiuu. uHamuka
MOMYJISIUUU U €€ peryisinusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonyiasiund. KpuBble poctra uyucnenHoctu nonyiasuuu. Kpusele BbDKHMBaHMA. Perymsmus



YUCICHHOCTH TOMYISALUUNA: POJb (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCAIIMNX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsiTue 00 »oKoJIOrMYEecKo HuUmIE BUAA. MecTtooOuTtanue. MHOromMepHas MOICIHb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loteHnumansHas u
peanr30BaHHAas HUIIIU.

Bun kak cucrema nomymsuuil. Apeansl BUAOB. Buibl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHOJIOrnueckue HWHBa3UU
Yy>KEPOJIHbIX BUIOB.

JleMoOHCTpaL U

[Toptper: Ix. . XaTuynHCOH.

Tabmuipel 1 cxeMbl: « DKOJIOTHUECKUE XapaKTePUCTUKU monyasuuny, «lIpoctpancTBenHas
CTPYKTypa mnonyiasuun», «Bo3pacTHble mnupamMuibsl nOMyisiuun», «CKOPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckod wumm Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu pacTeHHM, KOJUIEKIIUU KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOnenust ceMsH pacCTeHUN K PaCCENCHUIO».

Tema 9. Jxos0rus cood1ecTB. IKOJOrH4YeCKre CHCTEMBbI.

CoobmecTBa opranuzMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTas cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B JKOCHCTEME: MPOAYLEHTHI, KOHCYMEHThI, peayleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu U cetu. AGuoTndeckue OOk 3KocucTeM. [10UBBI M WIIBI B 9KOCHCTEMaX.
KpyroBoport BelecTB U MOTOK 3JHEPTUU B IKOCUCTEME.

OcCHOBHBIE TOKA3aTENIHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4eCKrue MUpPaMu bl
yucesl, OnomMacchl ¥ SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCHU. [lepBUUHbIE M BTOPUYHBIE CYKIIECCMM M HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOoe cooOIIecTBoO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, Ny CHblHb.

AHTpPONIOT€HHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuums wmexnay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oposackas ¢uopa u ¢dayHa.
CunaHTpomnM3anus TopoJcKoi (¢ayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 GyHKYUOHUPOBAHUU
axocucmem. IlepeHOC PHEPrUU U BEIIECTB MEXAY CMEKHBIMU 3KOCHUCTEMaMH. Y CTOMYMBOCTH
OpraHM3MOB, TMOMYJSILUNA W HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOT€HHBIX
BO3JICHCTBHI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOLOSUUECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTOo0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX YKOCHUCTEM.

JeMoHCTpauMu

IToptper: A. JIxk. Tencnu.

Tabmume! u cxeMbl: «CTpyKkTypa OMOLIEH03a», «DKOCHCTEMa IMIMPOKOIMCTBEHHOTO JIECay,
«9KocHucTeMa XBOMHOTO Jseca», «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B 3KOCHCTEMEY,



«KpyroBopor BemiectB B 9KocucteMe», «llenn mnuraHus (macTOMIMHAA, JETPUTHAS)»,
«DKoJIoTHYEeCKass MTUPAMHUJIA YUCEI», «IKOJOTHIECKasl MUpaMuIa OHOMACChD», « IKOIOTHIeCKast
nupamuia sHepruny», «OdpazoBanue 0onotay, «llepBuunas cykueccus», «BoccranoBienue yeca
nociie noxapay, « JKocuctemMa o3epay, «ArpoueHos3y», «KpyroBopor BeIiecTB U MOTOK SHEPTUU B
arporeHose», «lIpumepsl ypboskocucrem.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesla NTHUI[ U 3BEpeH,
repOapuu KyJlIbTYPHBIX U JUKOPACTYIUX PACTCHHM, aKBapUyM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypo0IKOCUCTEMBI».

JlaGopaTopHnasi padora «/3ydyeHne pazHOOOpa3usi MEIKUX TTOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX YKOCHUCTEMAX).

IKeKypeusi «IKCKypcHsl B THIIMYHBIA OMOTeorieHo3 (B 1yOpaBy, OEpe3HsK, €IbHHK, Ha
CYXOJOJbHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha 10JI€ WK B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — olmennanerapHas o0ojgouka 3eMiH, i€ CYIIECTBYET WM CYIECTBOBAIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Omocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMbl. JluHammyeckoe paBHOoBecue B Omocdepe. KpyroBoporel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
Jieca, CMEIIaHHbIE W IIMPOKOJIUCTBEHHBIE Jieca, CTENHU, CAaBaHHBI, TyCTHIHU, TPOMMYECKUE Jieca,
BBICOKOTOpBsI. KitmMar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS KUBBIX CUCTEM, OI[EHKA UX PECYPCHOTO MOTEHIaNa U OuochepHbIX
byHKIHIA.

JleMoOHCTpaL U

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmumet u cxemsl: «['eochepsr 3emnny», «KpyroBopot azora B mpupoe», «KpyroBopor
yriaepojaa B mpupojae», «Kpyrosopot kucnopona B mpupoje», «KpyroBopot BoJbl B IPUPOIEH,
«OcHoBHBIE OMOMBI cyny, «Knumatudeckue nosica 3emny, «Tyaapay, «Tairay, «CMmenianHbIi
necy, «lIupokonucTBeHHBIH Jiecy, «Ctenby, «CaBanHay, «[lycToinsy, « Tponudeckuii Jec.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

DKOJIOTHYECKHUE KpPU3UChI U UX TpUYHHBL. BozjaeiictBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpenbl. OXpaHa BO3yXa. 3arpsi3HeHHE BOJHOM cpeibl. OXpaHa BOJIHBIX
pecypcoB. Pazpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHune kaumara.

AHTpPOIIOT€HHOE BO3/ICHCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTEIHHOTO
U JKMBOTHOTO Mupa. OCHOBHBIE TPHUHIMUIIBI OXpaHbl Tpupoasl. KpacHeie kuuru. Ocobo
oxpansiemble pupoiHbie Tepputopun (OOIIT). Boranudeckue cajpl ¥ 300J0THYECKHE MTAPKU.

OcHOBHBIE TPHUHIIUITBI YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA W MPHUPOABI. ParmonanpHOe
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emuu. OOmiue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €ro BEpOSITHBIC MOCTIEACTBUS.

Pa3BuTHE METOJOB MOHHMTOPHUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOU
anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonmsie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKOCUCmem U cnoco606 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mopckux u Ha3eMHbIX 9KOCUCTIEM.

JeMoHCTpauMu



Tabmuubl w  cxembl: «3arpsizHeHHe aTMocdepbl», «3arps3HeHHe THIpOochephD»,
«3arps3HeHHE MTOYBBDY, «[TapHUKOBBIA 3P PerT», «Oc000 OXpaHIEMbIE TPUPOIHBIC TEPPUTOPHI,
«Mopenu ynpaBisieMoro Mupa.

O6opynoBanue: ¢portorpadguu oxXpaHsIeMbIX pacCTeHUHN 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHON KHUTH PETHOHA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYarOIIMMHUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAlIPEIMETHBIC U TPEIMETHbIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONIINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Haludue momusayuu K 06y‘IeHI/IIO 6I/IOJ'IOFI/II/I, yenenanpaejileHnoe paseumue BHYTPCHHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb OOYUYAIOMIMXCSl PYKOBOICTBOBATHCS B
cBOeH JCATCIIBHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOTO0  OOpa3OBaHMs, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH KU3HEHHBIE IJIaHBI.

JIngHocTHBIE PE3YIbTATBI OCBOCHUA IMPOrpaMMBEI 110 Oonosoruu JOCTUTAaKOTCA B €ANHCTBEC
y‘Ie6H0ﬁ U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHHUS M CHOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUS,
CaMOBOCITMUTAaHUA U CaMOpPa3BHUTHUA, Pa3BUTUA BHyTpGHHCfI MO3UIUH JIMYHOCTH, ITaTPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTypHOMY  HACJIEOUI0O U TPAAUIIMSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAIOLIEH cpele.

JIngHOCTHEBIE PE3YIbTAaTbl OCBOCHUS y‘~I66HOFO npeamMeTa «buomorusy AOJDKHBI OTpaXXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAllui, TMO3UTUBHBIX BHYTPEHHHX
yOeXIACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpaKIaHCKOro BOCITUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WieHA POCCHICKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTeI\/'I, YBAXXCHHUEC 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH NEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pPEIICHUN y‘—Ie6HI)IX U II03HaABaTCJIbHBIX 3a/la4, BBIITIOJIHEHN OMOIOrMYECKUX SKCIICPUMCHTOB,

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JCHCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COLUATBHBIM
MOJIOXKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3a/la4, YBAXUTCIBHOI'O OTHOMICHHUA K MHCHUIO
OTIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COIEPIKAHUS;



TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU EATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPAKIAHCKON UJICHTUYHOCTH, MMATPUOTU3MA, YBAKCHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mnepea PoauHol, ropaoctu 3a cBOM Kpaid, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEAUIO U TaMSITHUKAM IPUPOJIbL, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIA]] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
NOHMMaHMUA 3HA4YECHUsT OWOJIOTUM B TMO3HAHWU 3aKOHOB TPUPOABI, B JKU3HM YEJOBEKAa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIIY>)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSITUS IEHHOCTEW CEMEIHOM KU3HU B COOTBETCTBHUH C TPAIUIUSAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYasl 3CTETUKY ObITA, HAYYHOIO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIECHMUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3/ACUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE IMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLIMOHAJIBLHOIO 0JIArONONyYHs:

NOHMMAaHME U peanu3alys 370poBoro U 0e30macHoro oopasa >KU3HHU (310pOBOE MUTAHHE,
coOI0ZIeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXa,
perymsipHas (Qu3MYecKass AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOILEHHSI K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€30M1aCHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAaHME MOCIEACTBUM M HENPHUSATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alIKOroJid,
HAapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepcTBa, TPy 0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON M COIMAIbHOMN HANPaBIeHHOCTH,
CHOCOOHOCTh MHUITMMPOBATH, IJITAHUPOBATH M CAMOCTOSTENILHO BBIMOIHATh TAKYIO 1€ TEIbHOCTD;

UHTEpEC K Pa3IU4HbIM chepaM Mpo(hecCHOHAIBHOM NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA

HKOJIOTMYECKHU 1e1IeCO00pa3HOe OTHOIICHNWE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITa IIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPYKAIOILEN Cpe/Ibl;

OCO3HaHHE TT100aJIBLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U yTel UX pelieHus;



CIIOCOOHOCTH UCMOB30BaTh MPUOOpPETACMbIE TIPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpHU PEIIeHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOJE30BaHNEM (COOII0ICHUE
MpaBUJI MOBEICHUS B INPUPOJIEC, HANPABICHHBIX HAa COXPAaHEHHE PAaBHOBECHS B JKOCHCTEMaXx,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEINPUATUE IEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUSTHBIC YKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh HUX;

HaJU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
[M03HABATEJIbHOW, KOMMYHUKATUBHOW M COLMAJIbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU JEATEIbHOCTH 3KOJIOTMUYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAayKd U OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JIHAJOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE A3bIKOBOM M UNTATEIBCKON KYJIBTYpPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpPYKaIOIIEeM
MUpEe Kak O €IWHCTBE IMPHUPOABI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUH IPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH mpo0aeM coXpaHeHHs MPUPOTHOTO PAaBHOBECHS,;

yOXKAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMCHHOW IHMBWJIM3AIMU: 00SCTICUCHUS
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II00ATBHBIX
9KOJIOTHUECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATILHOMY
WCITOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYCHUH OMOJIOTMUECKUX 3HAHWU B IESAX MOBBIIIEHUS OOIICH
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
TPaMOTHOCTH OOydarouuxcs, GopMUpyeMoil Mpu N3ydeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB IIO3HAHMS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh TMOJy4yaeMble 3HAHUS [UIS aHalU3a W OOBSICHEHUS SBICHUU
OKPYKAIOIIeT0 MHUpPa M MPOUCXOIAIIMX B HEM HW3MEHEHUH, yMEHHE JaenaTh 00OOCHOBAHHBIE
3aKJTIOUYEHHS HA OCHOBE HAaydHbIX (DaKTOB W HMMEIOIIUXCS JaHHBIX C IENbI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIHHO HCIOJb30BaTh OHOJIOTMUECKUE 3HAHUS JUIsl PEIICHUS
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYHIECTBISATH MPOECKTHYIO U
MCCIIEI0BATENbCKYIO IS TENFHOCTh MHIUBUIYAIHHO U B TPYIIIIC;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHHUsI ydeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MexXmpenMeTHbIE) OOLIeHayYHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy METOA0B MO3HAHMS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
ABJICHME, NPOILECC, CHCTEeMa, HAay4HbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeJ0OBaHKe, HAaOMI0NeHNe, U3MEPEHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETrYJIATUBHBIC), 00ECIICUNBAIOLIHIE



dbopmupoBaHrue (PyHKIMOHAIBHON TPAMOTHOCTH M COILMATHHONW KOMIIETEHIIUH OOYyYaIOlTUXCS,
CIIOCOOHOCTh o0yJaromuxcst UCIOJIb30BaTh OCBOCHHBIC MEXIUCIUTTNHAPHBIC,
MHUPOBO33PECHYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLMAIbHOM MPAKTHKE.

B pesynprare wu3ydeHus OWOIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHHs Yy
oOyugatomierocss Oyayr copmupoBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHHBEpCAJIbHbIC Y4YeOHBIC [EHCTBUS, PpETYISTUBHBIC YHHBEPCAJIbHbBIC
y4eOHbIC JICHCTBHUS, COBMECTHAS ICATEIIEHOCTb.

MeranpeamMeTHble PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJIKHBI OTPAXKATh:

OnJiaieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /I CTBUSIMH:

1) 6a3oBbIe JOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyaTU3UPOBATH MPOOJIEMy, paccMaTpuBaTh €
BCECTOPOHHE;

UCIIOJIB30BAaTh IPH OCBOCHUH 3HAHHN TIPUEMBI JIOTHUECKOTO MBIIIUICHHS (aHaIM3a, CHHTE3a,
CpaBHEeHMs, Kiaccu(UKauu, OOOOIICHUsS), PACKPBIBATh CMBICI OHOJOTUYCCKUX TOHITHN
(BBLICIISITh UX XapaKTEPHbIC IPU3HAKU, YCTAHABIMBATD CBSI3U C IPYTUMU MOHSATHSIMH);

OTIPEICIIATh IEIM JEATEIHHOCTH, 3ajaBas THapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yJIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE MOHSITUS JJs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TPUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYXICHUS (MHIYKTUBHBIC, ISTYKTUBHEIE, TIO AHAJIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOIBI U
3aKIIIOYCHUS;

NPUMEHSITh CXEMHO-MOJICJIBHBIC CPEJICTBA JUIsl MPEICTABICHHS CYINICCTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOTro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX

pa3pabaThiBaTh IUIAH PEIICHUsS MPOOJIEMBI ¢ YUETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB MEISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBINOJHITE PAa0OTy B YCIOBUSX PEaJbHOTO, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBHUS:

BJIJICTh HABBIKAMHU YUCOHO-HCCIICIOBATEIBCKON M MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY METOJIOB
peIIeHUs TPAKTUICCKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BUABI JCATCIBHOCTH IO ITOJIYYCHHUIO HOBOTO 3HAHHS, €TI0
WHTEPIIPETAIIMU, TTPEOOPa30BaHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYalMsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIaJeTh HAYIHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSMH U METOAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATETHHOCTH U
YKU3HCHHBIX CUTYaIUsX;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJIM3MpPOBaTh 3ajady, BBIJIBUTATH
THIIOTE3y €€ PEIICHHUs, HAXOJUTh apTyMEHTHI JUIS JJ0Ka3aTeIbCTBA CBOMX YTBEPIKIACHUH, 3a/1aBaTh
napamMeTphl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBAThH MOJYYCHHBIC B XOJIC PEIICHUS 3a/1a41 PE3YJIbTaThl, KPUTHUECKHU OIICHUBATH
UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;



JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIISATh II€JICHANPABICHHBIN IOMCK IEPEHOCAa CPEACTB U CIIOCOOOB ACHCTBUS B
poeCCHOHAIBHYIO CPEY;

yMETh IEpEeHOCUTh 3HAHWA B  IIO3HABATEJIIbHYI0 M  IPAKTHYECKYI0  00IacTH
KU3HEJEATEIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JI1aCTei;

BBIJIBUT'aTh HOBbIE WJEH, NIpeIJlaraTb OPUTMHAIBHBIE IOJXOJAbl M PELICHUS, CTaBUTh
npoOJIeMbl U 33Ja4u, OMyCKaroI1e aJbTepHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe ydeOHOro mocodwus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMYECKUX CIOBapsIX M CIPAaBOYHUKAX, KOMIbIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

dopmMynHupoBaTh 3ampoCHl M MPHUMEHSATh Pa3IHMYHBIE METOJAbI INPH IOHCKE U O0TOOope
6uonornyeckoi HGopMay, He0OX0IUMOM /1715 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX IIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TIPEACTABICHUA OHOIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeAcCTBa IpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLyell: IPUMEHATh XUMHUUYECKHe, (PU3UYecKre U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYPY, HCIIONB30BaTh M IPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAHUS M 3allMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) obuenmue:

OCYILIECTBIIATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAllOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKICHHUS OTHOCUTEJIbHO BBIMOJHEHMsI MpeJylaraeMoi 3aJayd, Y4YWUThIBaTb HHTEPEChl U
COTJIACOBAHHOCTb MO3ULUHI APYTUX YUaCTHUKOB JHAIOra WIH JUCKYCCHUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallud, yMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU cIOcoOaMu OOIIEHHS M B3aUMOJCHCTBHS, MOHMMATh HaMepeHUs
JPYTuX JOAEH, MPOSIBIATh YBaXHUTEIbHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOI TOUYKY 3PEHHUS C HUCIHOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) COBMECTHAS AeSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS PU peLIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

NPUHUMATh TEId COBMECTHOW JEATEIbHOCTH, OPTraHW30BHIBATh W KOOPIMHHUPOBATH
JIEUCTBUSA 10 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUIA, paCIPEACIISATH POJIU C YYETOM MHEHHM
YYaCTHHUKOB, 00CYXJaTh pe3yabTaTbl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOT0 YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;



IpealaraTb HOBBIE IIPOEKTHI, OLICHUBAThb WJAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEICHHWE B Pa3jIUYHBIX CHUTyalusX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIeM U HUX pELIeHHUS B
KU3HEHHBIX U YUE€OHBIX CUTYallMsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENIbHYIO ESITEIbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIC 33/Ja4l B 00pa30BATEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PelIeHUs NpoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacmupATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEIAIOYTEHUI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 34 PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HBIX 00JaCTIX
3HaHMUM, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HaBBIKAMM [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBHIMA
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHM, UCIIOJIb30BATH MPUEMBI peIeKCUn
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelleHMS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€E PE3YyJIbTaTOB JESITEIBHOCTH;

3) npuHsATHE Ceds1 U IPYruX:

OpUHUMATD ce0sl, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YelIoBeKa.

MNPEIMETHBIE PE3YJIBTATHBI

[IpenmeTrHble pe3ynbTaThl OCBOEHUS cojepkKaHHs ydeOHoro mpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa o0ecriedeHre MpoPMIbHOTO 00yIeHHST 00yUJarOIuXCs
6unonorun. OHU BKJIIOYAIOT: crienuduyeckue st OMOJIOTUU HaydHble 3HAHUSI, YMEHUS U CIIOCOOBI
JeMCTBUI MO OCBOEHUIO, MHTEPIPETALMU U NMPeoOpa30BaHUIO 3HAHUH, BHUJIBI ESTEILHOCTH IO
MOJYYEHUIO HOBBIX 3HAHUW M WX MPHUMEHEHMIO B PA3JIMUHBIX YUEOHBIX, a TaKKe B pealbHBIX
KM3HEHHBIX CUTYyalusX. [IpeMeTHbIe pe3ynbTaThl IPEACTABICHBI MO TOAaM U3YUeHHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOoTo npenmMera «buonorus» B 10 knacce NONKHbBI
OTpakaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(bOopMUPOBAHNN €CTECTBEHHO-HAYUYHOM KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IPUPOJIBI U PEILICHUN
po0JieM palOHAIBHOTO MPUPOIONOIb30BAHMS, O BKJIAJI€ POCCUICKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;



BJIAJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATrarolue
Ouonornyeckue TEPMHHBI M TOHATUS (KHU3Hb, KJIETKA, OPraHU3M, METaboJM3M, TOMEOCTas,
CaMOpEeTryJIsILHsI, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas teopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. M. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYpHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
MEPBOrO MOKOJICHHUS, pACIICTIJICHHUS, YUCTOTHI FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHUECKUX pSAJOB B HacieqcTBeHHOW wu3aMeHunBoctd H. WM. BaBuioBa), mpuHUUIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O IO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcCie OakTepuid, rpuOOB, pacTeHHH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEACITENLHOCTH, MPOTEKAIOIINX B OPTaHU3MaX PACTEHUH, )KUBOTHBIX U YEIIOBEKA,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BelecTB (MeTadoIM3M), IPEBPAILECHUS SHEPTHH, OPOIKEHUS,
aBTOTPO(HOTO U TeTePOTPO(HOTO TUIIOB MUTaHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO34a, Mei03a,
rameToreHesa, sMOpuUoreHesa, MOCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHUS,
MHAMBUAYAJIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'eTepO3HCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M WX QYHKIHUSIMH, MKy OpraHaMd U CUCTEMaMH OpPTraHOB y
pacTeHuil, JKMBOTHBIX W 4YeNOBeKa M HMX (YHKIHMSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
GyHKIMAME, MEXAY JTanmaMd OoOMeHa BEIIeCTB, dTalaMH KIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
¢deHoTUoM U (pakTOopamMu cpeabl OOUTaHUS;

YMEHHME BBISBISITh OTIMYUTEIbHBIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PAaCTCHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTeNIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTHUYECKUX T'PYIIII;

YMEHHE periaTh OMOJOTHYECKHE 3a/Ja4, BBIABIIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETyeMbIMH OMOJIOTHYECKUMU TMPOLIECCAMU U SIBICHUSIMH, J1€1aTh BBIBOJIBI M MPOTHO3bI Ha
OCHOBaHUU TOJyYEHHBIX PE3YJIBTATOB;

YMEHME BBINOJIHATH J1JAOOpaTOpHbIE U MpaKTHUYECKHE padOThl, COOMI0NATh MpaBWia MPHU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHHUE BBIIBUraTh TUIOTE3bl, MPOBEPATh HUX HSKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHAIM3UPOBATh MOJYUYECHHBIE PEe3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B Y4EOHO-HCCIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAay4HBIX OOIIECTB, M MYOJHMYHO MPEACTaBIATh
MOJIy4YEeHHBIE PE3y/IbTaThl HA YUEHUYECKUX KOH(DEPEeHIHIX;

YMEHUE OLICHUBATh 3TUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIIEI0BAaHHUM B 00J1aCTH OMOJIOTUN
U MEIUIMHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpaBICHHOE H3MEHEHHe
TeHOMa U CO3/l1aHue TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiei mpodeccuoHaIbHON AEATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO XO035ICTBA, MUILEBOM
MIPOMBIIIIIEHHOCTH, YIITyOJISITh TO3HABATENbHbIN HHTEpEC, HAallPaBJICHHbII Ha OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIICH Mpodeccuu U MPOJ0JDKEHNE OMOJIOTUYECKOT0 00pa30BaHMsl B OPraHU3aIUIX
cpeaHero npogeCCHOHAIBLHOTO U BBICILIETO 00pa30BaHMUS.

[IpeameTrHbIe pe3yabTaThl 0OCBOCHUS yueOHOTO npenmeta «buonorus» B 11 knacce NOMKHBI
OTpaxkaTh:



c(OPMHPOBAHHOCTh 3HAHUN O MeCTe U POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJIeM YelOBEYeCTBa, a TAKXKE B PEIICHUU BOIPOCOB
paloHaIbHOIO MPUPOIONIONB30BaHMS, U B (POPMUPOBAHUHU LICHHOCTHOT'O OTHOILICHUS K IPUPOJIE,
0O0IIeCTBY, YEJOBEKY, O BKJAJE POCCHHCKHX M 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OuoJjoruu;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYACT OMpEIeNICHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATUHA (BUL,
sKocucTema, Ouocdepa), Ouonorumueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CUHTEeTHUEeCKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 NmyTsaX U HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbOuxa,
IKOJIOTHUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. 'nnbepra);

YMEHHUE BIAJCTh OCHOBHBIMH METOJAMH HAy4YHOTO I[IO3HAHHUS, HCIOJIb3YeMbIMH B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAaHHUE, H3MEpPEHUE,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHHS U OLIEHKH aHTPOMOTCHHBIX M3MEHEHUU B
IPUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHBIC TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B, IKOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIEro, ABIDKYIIETO W  Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJTOMATPUYECKOT0 M CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHII 3BOJIOIUU
Ha TeHO(OH] MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpele OOMTaHMs, YepeIOBaHuUs
HaNpaBJICHUH SBOJIIONNH, KPYTOBOPOTA BEHIECTB M MOTOKA YHEPTUU B SKOCHCTEMAX;

YMEHHUE yCTaHABIIMBAThH B3aUMOCBSI3H MEXKIY MTPOIIECCAMHU IBOJIOIUH, IBHKYIIIUMHU CHIIAMHU
AHTPONOTeHe3a, KOMIIOHEHTAMU PAa3IMYHBIX HKOCHCTEM M MPUCHOCOOIECHUSIMU K HUM
OpPraHU3MOB;

YMEHHUE BBISBIIATH OTIUYNTEIBHBIC IPHU3HAKH )KUBBIX CUCTEM, IMPHCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOT'€HHBIX U3MEHEHHH B 9KOCHCTEMAaxX CBOEl MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKAa3aTeIbCTBA POJICTBA OPTaHU3MOB pa3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAaHWs, €IWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M DKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
4eJI0BEYECTBA;

YMEHHE pemaTh OMOJIOTUIECKUE 3a/1a4H, BBISBIATH IPUYNHHO-CIICACTBEHHBIE CBS3H MEXKIY
UCCIIETYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU W SIBICHUSIMH, JI€IaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUU TOTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBIMOJHATH JTaOOPAaTOpHBIE U MpaKTHUeCKue paboThl, cOOMIOIaTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTAaTh THUIIOTE3BI, IMPOBEPATh HUX DKCIECPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eTb UCCIIeI0BaHUS, aHATU3UPOBAThH MMOJYICHHBIE PE3YNIbTATHI U JeNIaTh BHIBOIBL,

yYMEHHUE y4acTBOBaTh B yueOHO-HCCIeNoBaTeIbCKONH padoTe 1Mo OMOJIOTHH, SKOJOTMU U
MeIUIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTABISATH
MOJTy9YCHHBIC PE3YJIbTAThl HA YICHUIECKUX KOH(EPEHIHUIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YeloBeKa U
YeJOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NpPEAOTBPALICHUs INI0OATbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON AeATEILHOCTH B
001acTi OMOJIOTHH, 3KOJIOTUH, IPUPOJIOTIONB30BAHMS, MEIUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEITHCKOTO XO35SHCTBA, MUIICBOM MPOMBIIUICHHOCTH, YIITYOJISTh MO3HABATEIBHBIN
WHTEPEC, HAIPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIONICH Mpodeccuu 1 MpOIoIKEHNE



Ouosnornyeckoro 0o0pa3oBaHUs B OPraHM3ALMUAX CPEAHEr0 MNPO(PECCHOHATBHOTO U BBICIIErO
o0Opa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosau4yecTBo yacoB
Ne n/m HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPAMMBbI Beero Kontpoabnbie IlpakTuueckue  JJIEKTPOHHBIE (IM(POBLIE)
padoThI padoThI o0pa3oBaTe/bHbIE Pecypchl
1 buonorus xak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUYEHUE 2
3 buonorus knetku 2 0.5
4 XuMUYecKasi OpraHu3aius KIETKA 7
5 Crtpoenue 1 GyHKIMU KIETKU 6
6 OOMeEH BelIeCTB ¥ NMPEBPAIEHUE SHEPTUU B 5 1
KJIETKE bubnuorexa [JOK
; Hacnencreennas nHGopMaus u peanu3amms eé 5 05 EE[E[DS/// /s ngheng.o.rw 17413368
B KIICTKE Nttp.//Senool-
JKU3HEHHBIH UK KIIETKA 3 1 COIIeCtio_n'edu'rU/)'
http://ebio.ru/
Ctpoenne 1 pyHKIMU OPraHM3MOB 10 1.5 http://bio.1september.ru/urok/
10 Pa3mHOXeHME U pa3BUTHE OPraHU3MOB 5 1.5 http://djvu-inf.narod.ru/
11 ['eHeTrKa — HayKa O HaCJACICTBCHHOCTH U ) 05 http://biology.ru/index.php
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 5 1
14 I'eHernka yenoBeka 1 0.5
15 Cenexuusi OpraHu3MoB 2 1
16 buoTtexHonorus U CHHTETHYECKAsE OMOJIOTHS 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64 0 12,5



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne ni/m Konrpouabnbsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTbI padoThbI
1 3apokeHNE U Pa3BUTHE IBOJIOIMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
Mukpoa3Botous 1 €€ pe3yabTaThl 14 2
MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 g[poncxoxcz[em/le U pa3BUTHE KU3HU Ha 15 15
emite bubmuorexa [JOK
5 [poncxoxieHUE YenoBeKa — 10 1 https://m.edsoo.ru/7f413368
AHTPOIIOTCHE3 http://school-
DKOJIOTHst — HayKa 0 collection.edu.ru/).
B3aUMOOTHOIICHHSIX OPIraHU3MOB U http://ebio.ru/
6 3 0.5 e
HAIOPTaHU3MEHHBIX CUCTEM C http://bio.1september.ru/urok/
OKpY’KaroIIen cpeaoi http://djvu-inf.narod.ru/
OpraHu3MBbl U cpejia OOUTaHuUsI 1.5 http://biology.ru/index.php
DKOJIOTUS BUJIOB U TOIYISAUN 0.5
9 DKoJorust cooo1ecTB. DKOJIOTHYECKUE 12 05
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 UYenoBek 1 OKpyKaromas cpeaa
OBIIEE KOJIMYECTBO YACOB I1O0 102 0 75
I[MPOT'PAMME '



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Koan4yecTBO 4acoB
Jl':{;-)l'l Tema YpoOKa Beero Ko]—[Tpo,m,]-[],[e HpaKTuqec](ue fdlj;:eﬂl/lﬂ 3JIeKTp0HHbIe II]/I(])pOBLIe
padoTshI padoThI o0pa3oBaTe/bHbIE PeCypChl
1 buosnorus kak KOMIUIEKCHAsI HAyKa U 1
KaK 4acTh COBPEMEHHOT'0 00IIeCTBa
2 JKuBbIe cuCTeMBI M MX CBOIMCTBA 1
3 YpoBHEBas OpraHU3aIUs KUBBIX 1
CHCTEM bubnuoreka [{OK
VICTOPHS OTKPEITHA B H3yYeHHA https://m.edso00.ru/7f413368
4 1 http://school-
KiieTku. Kierounas teopust ;
collection.edu.ru/).
MeTo/1bI MOJIEKYISIPHOM U KIETOYHOMN http://ebio.ru/
Ouosorm. IpaxTiieckas pabora http://bio.1september.ru/urok/
5 «3yueHne MeToA0B KIIETOUYHON 1 05 http://divu-inf.narod.ru/
Ouonornn (xpomarorpagus, http://biology.ru/index.php
anexTpodopes, muddepeHnraibHoe
uentpudyruposanue, [11[P)»
XHUMHUYECKHUM COCTaB KIIETKH.
6 MuHepanpHbIE BEIECTBA KIETKH, X 1
Ouosiornueckas poib
Oprannueckue BeIecTBa KIETKH —
oenku. CBolicTBa, KiIaccuuKaius u
7 ¢ynkuuu 6enkos. JlaboparopHas 1 0.5
pabota «O6Hapy) eHHue OEITKOB C
MOMOIIIbIO KaYE€CTBEHHBIX PEaKITHII»
g Oprannueckue BEeIeCTBa KIETKH — 1
YTJIEBOJIBI.



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

OpFaHI/ILIeCKI/Ie BCIICCTBA KIICTKHU —
JIUIIU ABI

10

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue
HYKJICMHOBBIX KHUCJIOT, BbIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

11

12

13

Crpoenue u pynkuuu ATO. [pyrue
Hykieosuarpupocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMHUKH,
MPOTEOMHUKU. METO/IbI CTPYKTYPHOMR
Ouosoruu

Tune! kietox. [Ipokapuornyeckas
KJIETKa

14

CrpoeHnune 3yKapuOTHUYECKON KIIETKH.
[IpakTuueckas pabora «3yuenune
CBOICTB KJIETOUHON MeMOpaHbI».
IToBepXHOCTHBIN anmapar KJIEeTK!

0.5

15

OnHoMEeMOpaHHBIE OPTaHOUIBI KIIETKH.
[IpakTuueckas pabora «M3yuenune
JABUXXCHUA IIUTOILJIa3MbI B
PACTUTENBHBIX KIIETKAX»

0.5

16

HOHyaBTOHOMHBIe OpraHOrUAbI KJICTKH:
MHUTOXOHAPHH, IITACTUABI.
JlaGopaTtopHas pabota «HcciaenoBanue
TUTa3MOJIN3a U IETUIa3MOJTN3a B
PaCTUTETBHBIX KIETKaX)»

0.5

17

HemeMOpanHbIe opraHOH bl KIETKH.
Ctpoenue u GyHKIMH s1Ipa

bubmuoreka [{OK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

18

CpaBHUTENbHAS XapaKTEPUCTHKA
KJIETOK 3yKapuoT. JlaboparopHas
pabota «3ydyeHue cTpoeHus KIETOK
pa3IMYHbIX OPTaHU3MOB)

0.5

19

20

21

22

23

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«3yueHne KaTaIuTUYECKOM
aKTUBHOCTH ()epPMEHTOB (Ha IIpUMeEpe
aMUJIa3bl WM KaTanasbl)»

DepMeHTAaTUBHBIN XapaKTep peakiuii
KJIETOYHOTO MeTaboI13Ma.
JlaboparopHas pabota «M3ydenue
(bepMEHTATUBHOTO paCIICTIIICHUS
MEPOKCHIa BOJOPO/Ia B PACTUTEIBHBIX
¥ )KUBOTHBIX KJIETKax». bemku-
aKTHUBATOPbI U OENKU-UHTUOUTOPBI

ABTOTpO(DHBIN THIT 0OMEHa BELIECTB.
®dorocuHTe3. XEMOCUHTES.
JlabopaTtopHast pabora «CpaBHEeHHE
npoueccoB poToCUHTE3A U
XEMOCHHTE3a)

AHa’poOHbBIEe OpraHu3MbL. Busl
6poxxenus. JlaboparopHas paboTa
«CpaBHEHHE TTPOIIECCOB OPOKECHHS 1
JIBIX AHUSD)

AdpoOHBIE OpraHUu3MBbl. JTarbl
HHEPreTUIECKOro ooMeHa. DHeprus
MeMOPaHHOTO I'PaJMeHTa POTOHOB.
Cunre3 AT®: pabota npoTOHHOI
AT®-cuHTa3b1

0.5

0.5

0.5

bubnuoreka [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

24

Peakuuu MaTpUyHOTO CHHTE3A.
TpaHckpunUs — MAaTPUYHBIA CHHTE3
PHK

25

Tpancisauus u e€ sransl. Konuposanue
aMUHOKUCIOT. Ponb pubocom B
O6uocuHTe3e Oenka

26

27

Opranuzanys reHoMa y Ipokapuor u
9yKapuoT. MOJIEKyJIIpHBIE MEXAHU3MBbI
JKCIIPECCUN FE€HOB Y 9YKapuOT

Bupycsl — BHeks1eTOUHBIE (POPMBI
KHU3HU U OOJIUTaTHbIE Napa3uThlI.
[IpakTuueckas padora «Co3nanue
MOJIeNIA BUpyca». BupycHbie
3a00J1eBaHUS YCIOBEKA, )KMBOTHBIX,
pacteHui

0.5

28

29

HanotexHonoruu B OMOJI0THH U
MCIUIINHE

JKu3HEeHHBIN UK KJIeTKA. MaTpu4HbIi
cunre3 JIHK

30

Xpomocomsl. JIaboparopHast pabora
«3ydeHne XxpoMOCOM Ha TOTOBBIX
MUKpoTpenaparax». Jle1eHne KieTku
— MHUTO3

0.5

31

Tunel knetok. Kapuokunes n
nutokunes. JlaboparopHas padota
«Habmrogenne MuTo3a B KJIeTKax
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax )»

0.5

32

Perynsnn/m JKNU3HCHHOI'O ITNKJIAa KJIICTOK.
Opranmu3M Kak equHOe 11eI0e

bubnuoreka [{OK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

33

Txanu pacrenuii. JlabopaTopHas
pabora «/3ydueHue TkaHel pacTeHU»

0.5

34

TkaHu )KUBOTHBIX U YEJIOBEKA.
JlaboparopHas pabota «3ydenue
TKaHEN KUBOTHBIX»

0.5

35

36

Opranbl. CUCTEMBI OPTaHOB.
JlaGopatopHnas pabora «3yueHue
OpraHOB I[BETKOBOT'O PACTECHUSI»
Ornopa tena opraHu3MoB. /[BuxeHue
OpPTaHU3MOB.

0.5

37

[Inutanue opranusmos. [Inutanue
IIO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4yeaoBeKa

38

39

40

Jprxanue opraau3moB. Jpixanue
MMO3BOHOYHBIX KMBOTHBIX U YEIOBEKA

TpchnopT BCIICCTB Y OpIraHU3MOB.
KpOBeHOCHaSI CUCTEMA ITO3BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

Bolaenenue y opranu3mMoB. 3ammra 'y
opranu3MoB. IMMyHHas cucreMa
YeJloBeKa

41

PazgpaxxumocTs n peryisus y
OpraHu3MoB. ['ymopanbpHas peryiasuus
Y DHIOKPHUHHAs CUCTEMA )KUBOTHBIX U
4eJIoBeKa

42

43

DopMBbI pa3MHOKEHHUSI OPTaHU3MOB.
[TonoBoe pazmHoxkeHue. Meiio3

I'amerorenes. O6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JIabopaTopHas

0.5

bubnuoreka [{OK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

paborta «3ydyeHue cTpoeHus: MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpernapaTax»

44

WNunuBunyansHOE pa3BUTHE
OpraHM3MOB — OHTOI€HE3. 3aKJIaJKa
OpraHOB U TKaHEH U3 3apOJbILIEBBIX
JIMCTKOB

45

Poct Pa3BUTHUC KUBOTHLIX.
JlaboparopHas paboTa «BbisiBICHHE
NIPU3HAKOB CXOJICTBA 3apOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

46

47

48

Pa3mHOXeHue 1 pa3BUTHE PACTEHUM.
JlaGopaTtopnast pabora «CtpoeHue
OpPraHoB Pa3MHOKEHUS BBICIINX
pacTeHuin»

HcTopust CTAHOBJICHUS ¥ Pa3BUTHS
TeHETUKH KakK Hayku. OCHOBHBIE
TIOHATHUA U CUMBOJIBI TCHCTHUKU.
JlaGopaTtopHast pabota «Jlpo3zodruia kak
00BEKT T€HETUYECKUX UCCIIEIOBAHNI)Y

3aKOHOMEPHOCTH HacleI0BaHUs
pU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuaeckas padorta
"N3y4yeHue pe3yapTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uiIs"

0.5

0.5

0.5

49

[{uTonornueckue OCHOBBI
MOHOFI/I6pI/IJIHOFO CKpCUIMBAaHHA.
AHanu3upyouiee CKpeluBaHue.
Henonnoe nomunaupoBanue

bubnuoreka [{OK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

50

JurnbpuaHoe CKpemuBaHue.
[IpakTrueckas padora «M3yuenue
pe3yJIbTaTOB TUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(UITBD)

0.5

51

I{uTonorunueckre OCHOBBI
JTUTHOPUTHOTO CKpPEITUBAHUS.

CHGHJ’ICHHOC HACJICOOBAaHHUE IIPU3HAKOB

52

53

54

55

56

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

I'enetuka nmona. I'eHOoTHUN KaK
nenocTHas cucteMma ['eHeTnueckui
KOHTPOJIb PAa3BUTHUS PACTCHUMH,
JKUBOTHBIX M UEJI0BEKa

N3meHunBOCTh NpU3HAKOB. Buibl
U3MEHYMBOCTH. MouduKarmoHHas
U3MEHYUBOCTD

BapuauvoHHBIN psa U BapUallMOHHAs
kpuBast. JlaboparopHas paboTa
«HMccnenoBanue 3aKOHOMEPHOCTEN
MOIU(HUKATMOHHON U3MEHUYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psiAa U
BApUALIMOHHON KPUBOM»

I'eHOTHIIMUECKAd U3BMEHUYUBOCTD.
KomOuHaTrBHAsE ”3AMEHYMBOCTD

0.5

57

MyTtannoHHas ©'3MEHYUBOCTb.
[TpakTrueckas paborta «Myrtauuu y
Jpo30¢ Uil (Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

bubnuoreka [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

58

3aKOHOMEPHOCTH MYTAI[MOHHOTO
nporecca. DNUreHeTuka u
SMUTCHOMUKA.

59

60

61

I'enernka yenoseka. [IpakTuueckas
pabora «CocTraBiieHrEe U aHAIU3
POAOCIOBHOMY. METO1bl METUIIMHCKOMN
T€HETHUKHU. 3HAUYEHHE METUITMHCKOU
TEHETUKU B MPEAOTBPAILICHUHU U
JICUEHUN T'eHETUYECKHX 3a00I1eBaHMI
JeJoBeKa

OCHOBHBIE TIOHATHS CEIEKIMU. MeTo bl
CeNIeKIMOHHOM paboTel. JlabopaTtopHas
pabota «/3ydyeHue copToB KyIbTYpHBIX
pacTeHui U MOpoA JOMAIIHUX
KUBOTHBIX»

I[OCTI/I)KGHI/IH CCIICKIINU paCTeHI/Iﬁ n

KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

0.5

62

buoTtexHonorus kak Hayka u oTpacib
npousBojcTBa. [IpakTuyeckas pabora
«M3yyeHne 00beKTOB OMOTEXHOIOTUI

63

64

OcHoOBHbIE HanpaBICHUS
CUHTETUYECKON OMOJIOTHUH.

XpOMOCOMHaH W ICHHAas NHKXCHCPUSL.
MeauuuHCcKue OMOTEXHOJIOTUU

bubnuoreka [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

64

13.5



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

11 KJIACC

KoauyecTBo yacos DJIeKTPOHHbIE
Ne Jara
Tema ypoka Koutpoabubl  IIpakTHueckue uudposbie
n/n Bceero U3YYCHUS
e padoThbl padoThbI o0pa3oBaTe/ibHbIE
pecypcsl

1 OpomtonnonHas teopus Y. Jlapsuna. [{Buxymiue 1
CWJIBI HBONIOLMK BUIOB 110 Y. J[apBuRY

5 Bopn0Oa 3a cymiecTBoBaHME, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
DOopMUPOBAHUE CUHTETUYECKON TEOPUH

3 SBOJIIOIMU. DTaIbl 3BOJIIOIIMOHHOTO IpoIiecca: 1 bubmorexa LIOK
MHUKPO3BOJIIOIHUSA U MAKPOIBOJIIOLIHS https://m.edsoo.ru/7f

413368
[Tomynsius — snemMeHTapHas €AMHULA

4 1 http://school-

3BOJIIOLIMU :
3 X collection.edu.ruf).
aKOH reHeTH4eckoro paBHoBecus JIx. Xapau .
Jaron ICHETIICOROr0 pantones 6ﬂ pa, http://ebio.ru/
. BaiinGepra. JIaboparopnas pabora .
5 - ep OparopHas p 2 . 1 05 http://bio.1septemb
BISIBJICHHE U3MEHUYUBOCTH i oJTHOT
« JICHUE U3Me OCTH y 0co0€ell 0JJTHOTO er ru/urok/
BHU .
A http://djvu-

6 OneMeHTapHbIe GaKTOPbI 3BOMIOLUU. DPPEeKT 1 inf.narod.ru/
ocHoBarens. ekt OyTbUIOUHOTO FOPJIBIIIKA http://biology.ru/in
Murpauuu. M3oaumuu nomymsmmii:

7 pall 10 YIS 1 dex.php
reorpaduueckas, Ouonormueckas

g EctectBeHHbIi 0TOOp — HanpaBIISIOLINI 1
¢dakrop sBomonuu. [lonosoit oTd60p
[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTar

9 MUKposBoJtoin. JlaboparopHas pabota 1 05
«3yuenune apoMop§o30B U UANOATANTALUN Y '
pacTeHUi U KUBOTHBIX»
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[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB:
MopdosIorHIecKue, GU3HOIOTHIECKUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.

10 JlabGopaTopHas padora «IIpucnocobenus 05
OpPTraHU3MOB M UX OTHOCHUTEIIbHAS
11e1eco000pPa3HOCThY bubmmoreka [JOK
Buz, ero kpurepuu u cTpykTypa. JlabopaTopHas https://m.edsoo.ru/7f

11 pabora «CpaBHEeHHE BUIOB I10 0.5 413368
MOP(OJIOTHIECCKOMY KPUTEPHIOY w
Crpykrypa Buaa. BugooOpazoBanune Kak collectlo.n edu.ru).

12 Pe3yabTaT MUKPOAIBOIIOIHA hitp:/febio.ru/

http://bio.1septemb

13 CBsI3b MUKPOIBOJIIOIUH U TUEMHOJIOTUT er ru/urok/

14 Makpoaostrorust. [TaeoHToIorn4eckue MeTo Ibl http://djvu-
U3YICHUA SBOJIFOLHH inf.narod.ru/
buoreorpaduieckue MeToOIbI U3y4CHUS http://biology.ru/in

1 ABOJIIOIIUH. DMOPHOJIOTHUECKUE U dex.php
CPaBHHUTEILHO-MOP(HOIOrMIECKUE METO IbI
M3y4YCHUS SBOJIOIIH

16 MounekynsipHO-TeHETHUECKHE, OMOXUMHYECKHUE U
MaTeMaTHYeCKUE METO/IbI U3YUCHHUS BOJTIOIIUH
OO111e 3aKOHOMEPHOCTH HBOJTIOLHH.

17 AnantuBHas paauaius. HepaBHOMEpHOCTb
TEMITOB BOJFOIINU
HayuHble TUTIOTE3bI TPOUCXOXKIACHUS )KU3HU Ha

18 3emiie. JloHay4HbIC TPEICTABICHUS O
3apOXKICHUU JKU3HU.

19 OCHOBHBIE 3Tallbl HEOPTaHHMYECKOI IBOJFOINH.

I'nmotessr 3apOKIACHUSA )KU3HU
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HcTopus 3eMau 1 METO/IBI €€ N3YUEHHUS.

20 JlabopaTopHas pabota «/3y4ueHue u onrcaHue 0.5
HCKOMAEMbIX OCTaTKOB JIPEBHUX OPTraHU3MOB)

51 HauanbHble 3Tanbsl OpraHu4ecKoi 3BOJIIOLUH.

OBONIOLUS YYKapUOT
OcHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIILHOTO
mupa. [Ipaktuyeckas padora «3yuenue Bubmorexa HOK

22 y g 0.5 https://m.edsoo.ru/7f
0CcOOEHHOCTEH CTPOCHUS PACTCHUN PAa3HBIX
OTJIEJIOB» 413368

http://school-
OCHOBHBIE 3TaIlbl BOIIOIUH KUBOTHOTO MHUPA. collection.edu.ru/).

23 HpaKTquCKaiI pabota «/3yueHue 05 http://ebio.ru/
0COOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX http://bio.1septemb
KUBOTHBIX) er.ru/urok/
Pa3BuTHe ku3HU Ha 3eMJIe 110 3paM U MEepUOIaM. http://djvu-

24 MaccoBble BBIMUPAHUSI — 9KOJIOTHYECKHE inf.narod.ru/
KPU3HCBI NPOIITIOro http://biology.ru/in
CoBpeMEHHBII SKOJIOTUIECKAN KPHU3HC, €TO dex.php

25 ocobenHocTH. CoBpeMeHHas cucTeMa
OpPTraHUYECcKOro MPOILIOro

26 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI
OpPraHHU3MOB

57 AHTpoOnoiorus — Hayka o uenoBeke. Pa3Butue
MPEJCTABICHUN O MIPOUCXOKICHUH YEIOBEKA.

MecTo 4yenoBeka B CUCTEME OpraHU4ECKOI0
)8 mupa. JlaboparopHas padora «3yueHnue 05

0COOCHHOCTEH CTPOCHHUS CKETIeTa YelIOBeKa,
CBSA3aHHBIX C MPSAMOXOKICHUEM»
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JIBuoxymue cuibl aHTpornorenesa. CooTHoOLIEHUE

29 OMOJIOTMYECKHX U COIMAIBHBIX (PaKTOPOB B
aHTPOTIOTeHE3e
30 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
[TaneoreHerrka u najeoreHOMMKA.
DBOJIIONHS COBPEMEHHOTO YEJIOBEKa
31 Yenoseueckue pacel. [Ipaktudeckas pabota 05
«M3yueHune 3K0N0rnYeCcKUX aganTaimi ' bubmoreka [IOK
HeITOBEKAY https://m.edsoo.ru/7f
413368
32 MexaucuuIuIMHapHbIe METOIbI aHTPOTIOJIOTUH http://school-
3apoxieHue U pa3BUTHE KOJIOTHHA MeToabl collection.edu.ru/).
33 sxonoruu. JlaboparopHas pabora «M3ydenue 0.5 http://ebio.ru/
METOJIOB IKOJIOTMYECKUX UCCIECOBAHHI» http://bio.1septemb
34 3HaveHHEe YKOJIOTUICCKUX 3HAHUH IS YeIOBEKa. er.ru/urok/
Dkosoruyeckue GakTopsl http://djvu-
Aobuornueckue paktopbl. CBET Kak inf.narod.ru/
35 sKosiorudeckuit gpaxtop. Jlaboparopnas padota 05 http://biology.ru/in
«BpIsBIIEHNE TPUCTIOCOOIEHUHM OPraHN3MOB K ' dex.php
BIIMISTHUIO CBETA)
AbuoTtnueckue (axropsl. Temneparypa kak
36 sKosiorudeckuit gpaxtop. Jlaboparopnas padbota 05
«BpIsBIIEHNE IPUCTIOCOOIEHUHM OPraHU3MOB K
BIIMSIHUIO TEMITEPATYPhI»
Abunortnueckue GpakTopsl. BnaxxHocTh Kak
37 sKosioruueckuit paxtop. Jlaboparopnas padota 05

«AHaTOMHYECKHE OCOOCHHOCTH paCTCHI/Iﬁ n3
Pa3HBIX MECT 00UTaHUS
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Cpensl oOuTanus opranu3MoB. buonornueckue

https://m.edsoo.ru/7f

collection.edu.ru/).

http://bio.1septemb

http://biology.ru/in

> put™Bbl. JKuzHeHHbIe (HOPMBI OPraHU3MOB
buotnueckue akropsl. 3HaUeHHE OMOTUYECKUX
39 B3aUMOJICVCTBUM I CYIIECTBOBAHUS
OpPTraHU3MOB B CpeJie OOUTaHHS
DKOJIOTUYECKHE XaPAKTEPUCTUKH TOIYJIISIHH.
20 OCHOBHBIE TIOKA3aTEIIH TOIYJISIIHH:
YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS M MTOJIOBAS
CTpYKTYpa bubnunoreka LIOK
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH: 413368
41 POXIaeMOCTh, IPUPOCT, TEMI POCTa, http://school-
CMEPTHOCTh, MUTPAIIUU
DKoJIornYecKast CTpYKTypa MOIMYJISIUY. http://ebio.ru/
4 JluHamuka nonyisnuu U e€ peryisinus. Kpusbie
pocTa YHCIEeHHOCTH nomysiuu. Kpussle er.ru/urok/
BBDKUBaHUS http://djvu-
Dkonoruveckas Hama Buaa. JlabopatopHas inf.narod.ru/
43 pabota «lIpucrnocobaeHus ceMsiH pacTeHUi K 0.5
pacceneHuo» dex.php
Bun kak cucrema nomynsiuii. 3aKOHOMEPHOCTH
4 MOBEJICHHS 1 MUT DAL JKUBOTHBIX
45 Coo0I111eCTBO OPraHU3MOB — OHOIIEHO3.
DKocucTeMa Kak OTKpbITas cucTeMa
KpyroBopot BelecTB ¥ MOTOK SHEPTHU B
46 skocucteme. OCHOBHBIE TIOKA3aTENN
9KOCHUCTEMBI
47 DKosorndyeckue nupamuel. M3meHenus

COOOIIECTB — CYKIIECCUH
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[Ipupoanbie 3K0CcHCTEMBL. DKOCUCTEMBI 03€P U

48 peK. DKOCUCTEMbI MOPEN U OKEaHOB

49 [TpupoaHbIe 5KOCHCTEMBI. DKOCHCTEMBI TYH/IP,
JIECOB, CTEMEH, MyCTHIHB
AHTpONIOT€HHBIE YKOCUCTEMBI.

50 Ypb6oskocucremsl. [IpakTnueckas padora 0.5
«M3yuyenne u onucanue ypoo3KOCHCTEMBD»

51 3aK0H0MeE)HOCTEI (bopMHpOBaHUS OCHOBHBIX BuGmiorexa LIOK
B3aUMOJCHCTBUI OPraHU3MOB B 9KOCHCTEMaX https://m.edsoo.ru/7f
MexaHu3Mbl BO3IEUCTBUSA 3arpsI3HEHUM pa3HbIX 413368

52 TUIIOB Ha CyOOPraHU3MEHHOM, OPraHU3MEHHOM, http://school-
HOMYJISIIIMOHHOM M 9KOCUCTEMHOM YPOBHSIX collection.edu.rul).
buocdepa — obrieruianerapHas 000104Ka http://ebio.ru/
3emin. Yuenue B. U. Bepuaackoro o http://bio.1septemb

53 onochepe.3aKOHOMEPHOCTH CYIICCTBOBAHHSI er.ru/urok/
ouochepsl KpyroBopoTsl BeliecTs u http://djvu-
OMOreOXNMHUYECKUE [TUKIIBI inf.narod.ru/
30HaTBLHOCTE GHOChephl. OCHOBHBIE GMOMBI http://biology.ru/in

54 cym. YCTOMIUBOCTE Onochepsl. dex.php
DKOJIOTHYECKUE KPUUCHI U MX TIPHYHHBI
BoszeiicTBue uenoBeka Ha 6Guochepy.

55 AHTpPONOTreHHOE BO3/IEUCTBIE HA PACTUTENIbHBIN
Y KUBOTHBII MU
Oxpana npupobl. OCHOBHBIE TIPUHIIUTIBI
YCTOWYMBOTO Pa3BUTHsI YEJIOBEUECTBA U

56 npupobl. PanimoHansHOe MPUPOAOIONIE30BaHNE

Y COXpaHEeHHE OMOJIOTHYECKOT0 pa3HOOOpasus
3eminn
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O6061enHue o Teme «MUKPOIBOIIOIUS U €€

57
PE3yIBTaThD»
O6o6muienue o Teme «MaKpOIBOIIOIHS U €€

> Pe3yabTATD»

59 O606mmenue o reme «IIporcxoxaeHue u
pa3BHUTHE XKU3HU Ha 3eMIIe»

€0 O6o6menne no Teme «IIpoucxoxaenue
YeJI0BEKa — aHTPOIIOTEHE3)

61 Oo6o06menne o Teme «IKOJIOTHS — HayKa O
B3aMMOOTHOUICHUSX OPTAaHU3MOB)

62 O06o6mmenue no reme «OpraHu3Msl U cpeaa
oOUTaHUS»

63 O6o006muieHne o TemMe «IKOJIOTHS BUIOB U
TTONYJIALIMI»

64 O6061menue o reme «buochepa — rmodanbHas

OKOCHUCTEMA»

bubnmoreka [IOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1septemb
er.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/in

dex.php

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

7.5
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.B.C.PoxsnoB. TemaTrueckuii 1 UTOroBbI KOHTPOJIb. COOPHHUK MPOBEPOUHBIX PAOOT.
buonorus. 10 kiacc. Mocksa 2014r.

3. O.I1.dynkuna. buonorus 6-11 xnaccel. [IpoBepouHble TeCThI, pa3HOYPOBHEBbIE 3aJaHMUSL.
Bousrorpan: Yuurtens, 2012r

4. H.A.borganoB. KonTponbHO-u3MeputensHble Marepuansl. buonorusa 10 knace. ®I'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Paznen «3Bomtouns oprannueckoro mupa». Teopus,
TPEHUPOBOUHBIE 3a1anus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'eneruxa». Bece Tunsl 3anau. TpeHnpoBouHast
terpanp. Jlernon, 2016r

7. C.1.Konecuukos. buonorus. Paznen «9konorus». Teopus, TpEHUPOBOUHBIE 3aJaHMUSL.
Jlernon, 2016r.

8. B.C.PoxinoB. TemaTuueckuii 1 UTOrOBbIA KOHTPOJIb. COOPHUK MTPOBEPOUYHBIX PAOOT.
buonorus. 11 knacc. Mocksa 2014r.

[IBenoB. buonorus. O6mas 6uosorus 10-11 kimaccel. Mockga. Jlpoga.2012r.

10. H.A.bornanos KonrponsHo-usmepurenbable Mmarepuanbl. buonorus 11 kmace. @T'OC.
Mocksa. Bako, 2016r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. «Eaunas xomtexkuus LHupposeix OGpazoBatenbHbix Pecypcosy» (Habop nudpoBbIx
pecypcoB k yueOnukam nuauu B.B. TTaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3/1aH CaiiT, OblIM OnyOIMKOBaHbI B razete "buonorus". ABTopamu caiita

npojenaHa 6opinast paboTa 1o CHCTEeMaTU3UPOBAHHIO Ta3eTHBIX CTaTeil ¢ ydéTom
IIKOJIbHOM y4eOHOM nmporpaMmsl o npeamety "buonorus”.

http://ebio.ru/ - Dnexrponnsiii yueOHuk «buonorusy. CoaepKuT Bce pa3aeibl
Ononorun: OOTaHHUKY, 300JI0THI0, aHATOMHUIO ¥ (PU3MOJIOTHIO YEIOBEKa, OCHOBBI

|~

IIUTOJIOTHH ¥ TeHETHKH, SBOJIIOIIHOHHYIO TEOPUIO M SKOJIOTHIO. MOKET OBITh
PEKOMEH/IOBaH y4YaIuMCs JJIsl CAMOCTOSITEIbHON paOOTBHI.
8. http://djvu-inf.narod.ru/ - snexTponHas GubnmoTeka

http://biology.ru/index.php - Caiit siBnsiercst IHTepHET — Bepcuel y4eOHOTo Kypca Ha
koMnakT-gucke "Otkpeitas buonorus".
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