MMWHWCTEPCTBO IMPOCBELLIEHKA POCCUMCKON ®EJEPALIMN

JlenapramMeHT 0Opa3oBaHHs U HAYKH Kypranckoii obnactu
Orzaen o6pasosanus AIMUHHCTpaLi MULIKHHCKOTO MYHHMLMNAJIbHOrO OKpyra
MKOVY «Kuposckas cpeiHss o6uleobpazoBaTelibHash WKOIay

PACCMOTPEHO COI'JIACOBAHO YTBEPXKJIEHO
na sacenanuu LLIMO

3amectuy b aupektopa no YBP j NpHKa3oM JUPEKTOpa

y;}ﬁlci % 1 o1 30.08.2024 r. / E.A. UnumnnaHosa MKOV: «Kuposckast COL»
/7 H.B. Kapumosa Ne 071 30.08.2024 r.
P.1LI. KapumoB '

PABOYAS TIPOT'PAMMA
yueOHOT0 nmpeamMeTa
«BHOJIOI'U»

(yrayGJeHHblii yDOBEHD)
nas odyuarouuxes 10-11 knaccos

c. Kupogo, 2024 r.



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o yue6HOMy nipenmMety "buonorus” (nanee - 6M0J0OTHs) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konnenmumu mnpenogaBaHus
yuebHoro npeamMera «bruonorus» 1 OCHOBHBIX MOJIOKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIUTAHHUS.

VYueoOnsii npenver «buomorus» yrayon€aHoro ypoBHsS uszyudenus (10—11 xkmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IMPEIMETHOH 00macTh «ECTeCTBEHHO-HAYyUHBIE MPEAMETHD).
Cornacuo monoxenusim ®I'OC COO mnpodunpHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnuanuu oOydeHUs Ha YPOBHE CPETHETO
oOuiero o0pa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHMM OOLIMM, CpelHUM NpPOoPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHHeM. B To ke Bpems
KaX/IbI M3 3TUX y4eOHBIX IPEAMETOB JIOJDKEH ObITh OPUEHTHPOBAH HA MIPHOPUTETHOE PEHICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX ¢ MpodopueHTtanuein
o0ydJaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIaCTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma o yue6HOMy mpeamery "buonorus" gaét mpeinctaBieHHe O LETU U 3a1adax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeessieT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEpKAHUE, €r0 CTPYKTYpUpOBaHHE IO pas3ieiiaM U Temawm,
pacnpeneseHre 1o KiaccaM, peKOMEHy€eT MOCIe0BaTeIbHOCTh U3YUEHHs y4eOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0coOeHHOCTeH oOyuwaromuxcs. B mporpamme mo OnMojoruu peaian3oBaH MPUHIIKI
IIPEEMCTBEHHOCTH C H3Y4YEHMEM OHOJIOTMM Ha YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHus,
Onmaromaps 4yeMy [pOCMaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  IOCJEOYIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO MBIIUIEHUS, MPEJACTaBICHUNA O 3A0pOBOM 0Opas3e KHM3HM, Ha
BOCIIMTaHHE OEpPEeKHOr0 OTHOILIEHHWS K OKpyXarolled mnpupogHoil cpene. B mporpamme 1o
OMOJIOTUM TaKKe IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buonorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k miaaHUPyeMbIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3dynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHOM
JESITEIbHOCTH O0Y4YarolMXCcsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YPOBHE CpeHEero 001ero oopa3oBaHus.

VYuebublit npeamer «buosorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aBeplIaeT
Ouonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpeHue U yriryOieHne 3HaHuH
oOydJaromuxcsi O JKUBOM MpPHPOJAE, OCHOBAX MOJIEKYJSIPHOM U KIETOYHOW Ouosioruu,
HMOPHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEeKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YYEHHS U IKOJIOTHH.

Wzydenne yuebHOro peameta «buonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOY4YalOIIMXCSl K IMOCIEAYIOIIEMY IOJMyUYEHHUI0 OHOJIOTMYeCKOro oOpa3oBaHUs B
By3ax M OpraHM3alsaX CPeAHEro MpodeccHoHanbHOro oopazoBanusa. OCHOBY €ro COJEpKaHUS
COCTaBJISIeT CUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJYYEHHBIX MPU H3YYEHHH OOydarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3esioB OHOJIOTMHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus, B 10—11 kimaccax 3Tu 3HaHUS TOMY4YalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOIeHb
OMOJIOTHYECKHE 3HAHUS O PACTeHMSX, JKUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
o0UIMX 3aKOHOMEPHOCTSIX JKU3HM, [OMOJHUTEIHHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MPUKJIATHOTO U MOMCKOBOI'O XapakTepa, KOTOpPbIE MOKHO HCIIOJIb30BATh KAaK OPUEHTUPHI s
nocienyoomero Beidopa npogeccun. BozmMokHa Takke MHTErpanusi OMOJIOTHYECKUX 3HAHUH C



COOTBETCTBYIOIIUMHU 3HAHHSIMH, TTOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (DU3UKH, XUMUH,
reorpauu 1 MaTeMaTHKH.

Ctpyktypa mporpamMmbl 1mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBOJIONUOHHBIN MOAXOABI K U3ydeHHto Ouonoruu. COrjacHO UM, HM3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHu3allvu,
IBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpPAaHCHHs] OHMOJOTHYECKOro pazHooOpa3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYaTH3UPYIOTCS 3HAaHUS OOydalomuxcs M0 OOTaHWKE, 300JIOTHH, aHATOMUH,
¢dusnonornu venoeka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYueOublii mnpeamer «buonorus» mnpu3BaH OOECHEUNUTh OCBOCHHE OOYyYaAIOIIUMUCS
OMOJIOTMYECKUX TEOpUM U 3aKOHOB, HJCH, NPUHIMIIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTO00pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTHUKCHHSIX, COBPEMEHHBIX HCCIIEJOBAHMUSIX B OHOJIOTHH, MPUKIATHBIX acleKTax
Ounonoruveckux 3HaHWM. (s pa3BUTHS U TOJAEpKaHUS WHTepeca 00yJarommxcsi K OMOJIOoTUU
HapsITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTepraiia B COACPKAHUH MTPOTPAMMEI I10
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJICHHMS W Pa3BUTHS TOW WM MHOU
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEHIIMX
OMOJOTUYECKHUX U KOJIOTHYECKUX MPOOIIEeM.

Lens n3yuenus ydyebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE — OBIAJCHUE
00y4JalOIUMHUCSA 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAILHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra v NpHOOpeTeHUEe YMEHHUI MCIOB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH MHTEpeca
K omnpeaenéHHoi o0nacTu mpodecCHOHANBHON NeATENbHOCTH, CBA3AHHON ¢ OMOJIOTHEH, W K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIsl TIPOIOJDKEHUS OMOJIOrMYeCKOT0 00pa30BaHuUs.

JocTtmkenne 1enu u3ydeHus: yaeOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOEHHE OOy4YalIMMHUCA CHUCTEMBbl  OHMONOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHIICTIHSIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiax,
COCTABJISIIOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMONOTHYECKMX CHCTeM (KIIeTKa, OpraHu3M, MOMYJALHUs, BHI,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX U COBPEMEHHBIX HCCIEIOBaHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOydYaromuxcsi ¢  METOJAaMH  TO3HAHUS  JKMBOM  TPUPOJIBI:
HCCJIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAYK (MOJEKYISIPHON M KIETOYHON OMONIOTHH,
AMOPHUOIIOTUN U OWOJIOTUU PA3BUTHS, TECHETHKU U CEICKIIUH, OMOTEXHOJIOTHH U CHUHTETHUECKON
OMOJIOTHH, TAJCOHTOJOTHUH, OKOJOTHHM), METOJAMH  CaMOCTOSITEIHHOTO  IMPOBEIACHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Ipupojae (HaOMoaeHue, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIM3UPOBATH WU
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(OPMAITUIO; TIOTB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEN 1
CHMBOJIMKOW; YCTaHaBIMBAaTh CBS3b MEXAY pa3BUTHEM OHOJIOTMM ¥  COIMAIBHO-
HPKOHOMHUYECKUMHU M HKOJIOTHUYECKUMHU TMPOOIEMaMH YelIOBEYECTBA; OIICHUBATH IMOCIEIACTBHS
CBOCH JEATENILHOCTH 10 OTHOIIEHUIO K OKpPYXKAroIIeW MNPHUPOJHON cpene, COOCTBEHHOMY
3M0POBBI0O W 3JIOPOBBIO  OKPYKAIOIIMUX JIFOACH; OOOCHOBBIBATH M COONIOAATH  MEPHI
NpoPUIAKTUKH WHOEKITMOHHBIX 3a00JIEBaHHMA, TIPAaBHJIa TIOBEACHUS B MIPUPOJE U OOECrIeUeHUs
0€30MacHOCTH COOCTBEHHOH JKM3HENEATEIHbHOCTH B UPE3BBIYAWHBIX CUTYAlUSX MPUPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITHUS B 001acTu
OHOJIOTHH,



pa3BUTHE y O0YYAIONINXCS WHTEIUIEKTyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B IpoIiiecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMi €10 MpoOJieMaMu, METOJ0JIOTHEN OHMOJOrMYecKOro HCCIIEeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUs OHOJOTHYECKUX 3a7ad, MOJEITUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MPUPOJIC; MHTETpallM €CTECTBEHHO-HAYUHBIX
3HAHUM;

nproOpeTeHne 00yJaAOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOAOIOIE30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, IKOCHUCTEM, OHOChEpHI),
COXPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3[0POBBSl OKPYKAIOIIUX JIOAEH (COOMIOIeHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX MTPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIh30BAHUS
OMOJOTUYECKNX 3HAHUN M YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBHMM JJii OCO3HAHHOTO BbIOOpa OOYYaAIOUIUMUCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHONl  TPAEKTOpUHU, CHOCOOCTBYIOUIEH MoOcienymomeMy podhecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIWBHUIYaTbHBIMH HWHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX HAa HM3y4YeHHE OMOJOTMU Ha YriyOJeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZIeno).

Ot6op oOpraHm3anMoOHHBIX (QOpPM, METOJOB W CPEACTB OO0ydYeHUs OWOJIOTHUH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COJEp>KaHUs U HANpPaBIEHHOCTU HA MPOAODKEHHE
Ouosnoruueckoro oOpa3oBaHHs B OpraHU3alUAX CpeIHero NpodecCHOHAIBLHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTebHBIM YCIIOBHEM TMPH OOYYCHUHM OWOJIOTUH Ha YriyOJIEHHOM ypOBHE SIBJISICTCS
MpoBeJcHNE JIa0OpAaTOPHBIX W MpakTUdeckux pador. Takxke yuacTHe oOydarolmuxcs B
BBITIOJTHEHUH TPOEKTHBIX M y4eOHO-UCCIIEOBATEIbCKUX pabOT, TeMaTHKa KOTOPBIX
OTIPE/ICNISICTCS YUYUTEIIEeM Ha OCHOBE HMMEIOIIUXCS MaTepUATBHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IIPUPOIHBIX YCIOBUH.

COJAEP)KAHUE OBYYEHUA
10 KUIIACC

CopepxaHue MNpOrpaMMbl, BBIIEICHHOE KYpCuoM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHoU utorooii arrectanuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTUs OMOJIOTHH.
buonornueckue Hayku M u3yyaemble MMH MnpoOiembl. DyHAamMeHTadbHbIE, NPUKIATHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHne OMOJOrMM B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. Ilpodeccun, cBs3aHHBIE ¢ OuWonorueil. 3HaueHHWe OWOJOTHHM B MPAKTUYECKOU
NEeSTENIbHOCTH 4YeJIOBEeKa: MEAMIIMHE, CEIbCKOM XO34HCTBE, IMPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpanuu



[Toptpetsl: Apuctorens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Mengnens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsi3p OMOJIOTUU C IPYTMMHU Haykamm», «CucreMa OMOIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus ounosoruu. CBOMCTBaA JKUBBIX CUCTEM: €IUHCTBO
XMMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOpPraHM3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
U3MEHYMBOCTh, POCT U pa3BUTHE.

VYpOBHH OpraHu3allid JKUBBIX CHCTEM: MOJIEKYJIIPHBIA, KIJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIN, HOIYJISILIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
ouocdepusbiid. IIpoueccsl, MPOUCXOAAIINE B KHUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH YKHBOTO.
XKuznp kak opma cymecTBoBaHusl Marepun. Hayku, u3ydaromue KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSX OpPraHU3aLNH.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HaGmronenue, m3mepenue,
JKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHaTue o 3aBUCMMOM UM HE3aBUCUMOU
nepemenHoi. IDmanmpoBanne skcnepumenrta. [locraHoBka M mpoBepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocTOBEpHOCTh. Pazopoc B Ouonoruueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUUMHBI HCKaKE€HUS PE3yJIbTaTOB KCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanuu

Tabmuubt u cxembl: «OCHOBHBIE TIPU3HAKK JKU3HWY», «bBHONIOrMYecKHe CUCTEMBD»,
«CBoiCTBa KMBOW MaTepun», « Y pOBHU OpPraHU3aluy KUBOM NpUpoabD, «CTpoeHne KUBOTHON
KIeTKn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHHU3May,
«buoreonenosy», «buocgepar, «MeToabl U3yUeHUs KUBOU PUPOABD.

O6opynoBanue: 1abopaTtopHOe 000pYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IIPU M3YyUEHUHU KUBBIX
CHUCTEM.

Tema 3. Buosnorus KjieTku

Knerka — cTpykTypHO-(yHKIMOHANbHASI €MHULIA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

MeTobl MONEKYJISIPHOM UM KJIETOYHOM OMOJOrMHM: MHUKPOCKOINHUSA, XpomaTtorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, aAuddepeHnnanbHOe  EHTpUDYTUPOBAHHE,
KYJIbTUBUPOBAHHUE KIETOK. M3yuenue (ukcupoanHulx Kiemox. DIEKTPOHHAsT MUKPOCKOIHSI.
Kongoranvnas mukpockonus. Bumanvroe (npudicuznennoe) uzyuenue Kiemox.

JleMoOHCTpanun

IToptpetsr: P. I'yk, A. Jlesenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIM MHUKpOCKom», «McTopus
Pa3BUTHUS METO/I0B MUKPOCKOITHI.

OO6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaTrbl pacTUTENbHBIX, UBOTHBIX WU
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckasi padora «l3yueHne MeTOJOB KJIETOYHOM Ouosoruu (xpomarorpadus,
anektpodopes, muddepennranbaoe neHTpudyruposanue, [ILP)».

Tema 4. XuMu4eckasi OpraHu3aums KJIeTKU

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPAMUKPOdJIEMEHThI. Bona u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIIOPETYIISALNH.
MuHepanpHble BEIIECTBA KJIETKH, UX OMoIoruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.



Opranuyeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOi Mouiekyinbl. IlepBuunas crpykTypa Oenka, MenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, udeTBepTHYHas CTPYKTypbl. JleHaTtyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHKIun 6enKoB. [Ipuonui.

VYrneBoasl. MoHOCaxapuabl, AUCAXapHIIbl, OJUTOCaxXapuibl U monucaxapuisl. OOmuit
IUIaH CTPOEHUS M (U3NKO-XMMHUYECKHE CBOICTBa yrieBoioB. buonornyeckne ¢GyHKIMN
YIJIEBOJOB.

Jlunu e IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudukammst  nmunumos.
Tpurnunepunasl, GochoaunuIbl, BOCKU, cTepousl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OHMOJIOTMYECKMX MeMOpaH — TEKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxkneunosbie kucnotel. JJHK u PHK. CtpoeHue HykinemHOBBIX KHCIOT. HykineoTusl.
[Mpunmun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonornyeckue ¢pynkmu JHK. Buast PHK. @ynkuun PHK B kietke.

Crpoenue moinekyiibl AT®. Makpospruueckue cBsizu B Mojekyie AT®. buonornueckue
byukiun  AT®. BoccraHoBneHHbIE TNEpeHOCUYMKH, HUX (GYHKIUM B KIETKe. /[pyeue
HYKleo3uompugocgamul (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouonorus: OMOXMMHUYECKHE M OMO(PHU3UYECKHE HCCIEOBAHUS COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoganue cmpykmypovl U @QYHKYui
buomonexyn u ux Komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HeNPUPOOHBIX AHATI0208.

JleMoOHCTpanuu

[Toptpetsrt: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHue XWMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuer u cxembl: «llepuoguyeckas Tabnmua XUMHUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OelKay,
«CTpyKTypbl O€nKoBOW MoOJeKynb», «CTpoeHHEe MOJIEKYJ] YIieBoaoB», «CTpoeHue MOJeKys
munuioBy», «HykienHoBble KUCTOTHY, «CTpoeHre MosieKybl ATO».

Ob6opynoBaHue: XMMHUYECKas ocy1a M 000py10BaHUE.

JlaGopatopHas pa6ora «OOHapyxeHue OeNKOB ¢ MOMOIIbI0 KAaUeCTBEHHBIX PEaKLUi».

JladopaTopnasi padora «VccienoBanue HyKJIEHHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
Pa3IUYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenune u GyHKINH KICTKH

Tumnel KIETOK: dyKapHOTHYecKass M TMpokapuoruueckas. CTpyKTypHO-(QDYyHKIIMOHATBHBIC
00pa3oBaHus KIETKH.

CtpoeHne TMpOKApUOTHUECKOW KieTkh. KierouHnas cTeHka OakTepwii W apxei.
Oco0eHHOCTH CTPOEHUs TeTepoTpoHOI U aBTOTPO(HON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

CrtpoeHre n QpyHKIHOHHpPOBAHUE dyKapuoTHUYEeCKOM KieTkH. [lma3zmarndeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckoil MeMOpaHbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyl0 MeMOpaHy: MaccUBHBIN (Iuddy3us, oOneryénHas aud¢ys3usi), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponuriaemocts MemOpansl. PaGota
HaTPUI-KaTUEBOTO HAcOca. JHOIMUTO3: MUHOIKUTO3, ParoruTos3. Dx301uTo3. Kierounas creHka.
Ctpykrypa ¥ PyHKIIUN KJIETOYHOW CTEHKH paCTEHUM, TPUOOB.

Huronna3zma. Llutozons. Lutockener. JIBuxkenue murTomiasmMbel. OpraHoujbpl KIETKH.
OnHOoMeMOpaHHBIE OpraHOUIBI KJIETKH: dHAoIazmaTndeckas cetb (JI1C), anmapar ['onbmxw,
JN30COMBI, UX CTpoeHHe U (YHKUIUHU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.



CrpoeHre TpaHyJSIpPHOTO peTuKyiayma. Mexanusm nanpasnenus 6enkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imamkuii  (arpanHyJisipHbIiT)
SHJOTUTa3MAaTHYECKU peTuKyayM. CekperopHas ¢yHKuus ammapata ['onbmku. Mooduguxayus
benxoe 6 annapame I onvoocu. Copmuposka b6enxoe 6 annapame I onb0xcu. TpaHCTIOPT BELIECTB
B KJeTKe. Bakyoinu pacturenbHbiX KiieTok. Kiierounsii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWBl KJIETKM: MHUTOXOHIPHUH, IIACTUlbl. [Ilpoucxodcoenue
mumoxonoputi u naacmuod. Cumbdbuoeenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
(GYHKIMHM MHUTOXOHApUH U miaacTui. [lepBuuHble, BTOPUYHBIE M CIIOXKHBIE ILIACTUABI
(OTOCHHTE3UPYIOMINX  JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIIACTHI  BBICIIMX
pacTeHHuil.

HememOpannble opranouas! kietkun CtpoeHue M (YHKIHMH HEMEMOpaHHBIX OpraHOUI0B
KiIeTku. Pubocombl.  Ilpomeosxcymounvie  ¢hunamenmsi. MuUKpodUIaMEHTBL. AKmunogbie
Mukpogpunamenmsoi. MBIIIEUHBIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIULEYHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsrii nentp. CrTpoeHHe © JABIKEHHE JKTYTUKOB W PECHUYEK.
MuxkpotpyOouku nutoruia3mel. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnwie 6enxu.

Anpo. Obosouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHHE U (DYHKIUH.
SAnepHblii 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacloONOKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpoMmaThHa — TUCTOHBL. Junamuxa s0epHou
06010uKU 8 Mumo3se. HoepHulii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JleMoOHCTpanuu

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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHYECKOH KIeTKu», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUW», «Anpo», «CtpoeHue
POKAPUOTUYECKOM KIETKH.

OO6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3ydueHne CTpoeHUs KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTyeckas padora «l3ydyeHne cBOMCTB KJIETOUHON MEMOpaHbI».

JlabopaTopnas padora «/ccnenoBaHue miia3Monus3a U AEMIAa3MOJIA3a B PACTUTENIBHBIX
KIIETKax».

IIpakTnyeckas padora «/3ydyeHne ABM>KEHUS LUTOIMIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOoGHBIH M  reTepoTpodHBIA. YyacTHe Kuciaopojga B OOMEHHBIX — Hpolieccax.
OHeprerudeckoe obOecrnieueHune kietku: npespamienue ATd B 0OMEHHBIX Tpoleccax.
@®epMeHTaTUBHBIM XapakTep peaklUMid KJIeTOYHOro Merabonn3Ma. PepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M aedcTBus. KodepmeHtbl. OTianuus (epMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaToppl W OEIKU-MHTHOUTOPHL.  3aBUCHMOCTh  CKOPOCTH
(bepMEHTAaTUBHBIX PEAKIINI OT pa3IuYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OPraHWYECKHX BEHIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcucenHwlli  pomocunmes 'y bakmepuii. Ceemocodupaiowue nueMeHmvl U NUSMEHMb
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce (potocunTe3a. CBeTOBass U TEMHOBast
dazpl. @omoovixanue, Cz., Cs- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Brustaue pa3nmuunbix GpakTopoB Ha CKOPOCTh (GOTOCHHTE3a. 3HaueHUE (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpU(UUUpPYIOIIHE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIC OaKTepuu. 3HAUCHHE XEMOCHHTE3A.



AmnaspoOHble opranu3Mbl. Buabl 6poxkenus. [IpoayKTsl OpoKeHHsT M UX UCIOJIb30BaHKE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTENn
0oe3HeH.

AspobHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obOmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JbIxaHue. Poib MUTOXOHIpUI B mporeccax
ounonoruueckoro okucienus. Luxinuyeckue peakuuu. OkuciautenbHoe GochoprinpoBaHue.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomownnoti ATD-
cunma3zvl.  llpeumymiectBa a’poOHOr0 MyTH OOMEHa BEWIECTB IIepe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOTO 0OMEHa.

JdemoHcTpaunu

[Toptpetsi: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumner 1 cxembl: «DoTocuHTE3», «DHEpreTHuecKkuii oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue gpepMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000py0BaHUE sl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlabopaTopnasi pa6ora «lI3ydyeHune KaTaaIUTHYECKOH aKTUBHOCTH (EpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlabopaTopnasi pabGora «M3yueHue (QPEpMEHTATUBHOTO pACHICIUICHUS MEpOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlabopaTopHasi padora «CpaBHEHHE TPOLIECCOB (POTOCHHTE3A U XEMOCHUHTE3a».

JladopaTopnasi padora «CpaBHEeHHE TTPOLIECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. HaciencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuunoro cuutesa. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanuszanus HacieqCTBEHHOW WHQpopManuu. ['eHeTHueckuil Kox, €ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMM: KOMIUJIEMEHTAPHOCTb,
AQHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kremxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocuuTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMmuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszaiys reHoMa y npokapuoT U
9YKapHOT. Perymisiuus akTUBHOCTH T€HOB y mpokapuoT. ['umote3a omepona (®P. XKakoO, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomel 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycel — HexsieTouHble (OPMBI )KU3HU U OONUratHele napazutel. CTpoeHHe MPOCTHIX U
CJIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennviti yuxn J{HK-codepocawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, pegepmasd,
unmezpasa.

Bupychple 3aboneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIUJ], COVID-19,
COLIMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungpopmamura: unmeepayusi u anaiusz donvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux OamHvix. Hanomexmonocuu 6 Ouonoeuu u meouyuwne. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobvl docmasKu 1eKkapcms.

JleMoHCTpanun

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

Tabmumpt w  cxembl: «buocuHTe3 Oenka», «['eHeTmyeckuii kom», «Bupyce,
«baxTepuodarm.

IIpakTyeckas padora «Co3gaHue MOAEIN BUPYyCay.

Tema 8. 7Ku3HeHHBIN LHKJI KICTKH



Knerounsnii numki, ero mepuonsl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
MpoIecCcoB, mpoTekaronmux B uHTepdase. [logroroBka kinetku Kk aeneHuto. [IpecuHTeTHYECKUi
(MOCTMHUTOTUYECKHI), CUHTETHYECKHH W TOCTCUHTETUYCCKUU (IMMPEMUTOTHYECCKUIN) TEPHOJIBI
uHTep(dasbl.

Marpuunsnii  cunre3  JHK -  pemnukanusa. [lpunnuner  perumkanun — JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUIAPALUIEIbHOCTh. MexaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepbl W TeloMmepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUIl. JIMIUTOMAHBIA M TaruIOWIHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMocoMBI. [1010BbIE XPOMOCOMBI.

Jenenue kietkun — muro3. CTaguum MHUTO3a U IMPOUCXOJAIIME B HUX Ipouecchl. Turmbl
Muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsmus MuToTnueckoro nukia kieTku. I[Iporpammupyemas kierouHas ruOenb —
aroImnTo3.

Knerounoe siapo, XpoMocombl, (hyHKITMOHAIBHAS TEHOMUKA. Mexanusmvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas knemkay — buounghopmamuuecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannmn

Tabmunel 1 cxembl: «KU3HEHHBIA MUK KICTKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKpompernaparbl: «MHUTO3 B KIETKax KOpeIIKa
JTyKay.

JlabopaTopnasi padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax.

JlabopaTopnas padora «HaOnronenne MuTo3a B KJIETKax KOHUMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenne n pyHKIIUN OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUObI, OJTHOKIIETOYHbIE BOJOPOCIH, Apyrue nMpoTucThl. KogoHuansHsle
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHas, MOKPOBHAs,
MPOBOAsIIAs, OCHOBHAasA, MexaHuueckasd. OCOOCHHOCTH CTPOEHMsSI, PYHKIMHA U pacHoIOKEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4eJOBeKa. TUNBI JKUBOTHBIX TKaHEW: JIUTEIUAlbHA,
COCJMHUTENbHAS, MbllIeyHas, HepBHass. OCOOEHHOCTH CTpPOEHUs, QYHKUHUH U pPacHOIOKESHUS
TKaHeW B opraHax >KMBOTHBIX U UeJIOBEKa.

Oprassl. BereratuBHble U reHEPaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yesoBeka. DyHKIMM OpraHoB U CUCTEM OPraHOB.

Onopa Tenma opranusmoB. Kapkac pacreHuil. CkeneTbl  OJHOKJIETOUYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHMI ckeneT. CTpOCHHUE U THUIIBI COEAMHEHUS
KOCTEH.

JIBikeHue opraHu3MoB. J[BWXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, PECHMYHOE. J[BM)KEHHWE MHOTIOKJIETOUHBIX pACTEHUMH: TPONM3MBl U HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX JKUBOTHBIX M YeJIOBeKa: MbllleyHas cucrema. Pedriekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

ITutanue opranusmoB. IlornouieHre Boabl, YIIEKUCIOrO raza 1 MUHEPAIbHBIX BEIIECTB
pacreHusaMU. IluTaHue XUBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHMKJIETOYHOE IHILEBAPEHHUE.



[TuTanne NMO3BOHOYHBIX >XKMBOTHBIX. OTHENbI MUIIEBAPUTENBHOIO TpakTa. IlumeBapurtenbHble
skenesbl. [InmmeBapuTenbHas cucTeMa 4eI0BeKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. Jprxanue sxuBoTHBIX. uddy3us ra3oB uepe3
oBEpXHOCTh KieTkH. KoxkHoe apixanue. JlpIxartenpHas MoBepxHOCTh. JKaOepHoe u jéroynoe
JpIxaHue. J[pIXxaHue NO03BOHOYHBIX >KMBOTHBIX W YEJIOBEKAa. OBOJIOLHUOHHOE YCII0)KHEHHE
CTPOCHHMs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cUCTEMa 4YelOBeKa. MexaHu3Mm
BEHTWISALIMM JIETKUX Y NITUL U MIIEKONUTAOMMX. Perysuus nsixanus. J{pixarenbHbie 00bEMBI.

TpaHcnopT BewiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI PAacTeHHMH. TpaHcmopr
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOcHas cucrema
IIO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXHEHUS  CTPOEHHUS  KPOBEHOCHOH  CHCTEMbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsanus.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y JKUBOTHBIX.
CokparutensHble Bakyoiu. Opransl Bbinenenus. @Ouibrpamms, cekpeuuss U oOpaTHOE
BCaChIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblAeeHUs. CBs3b MOJOCTH TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHON cHUCTEMaMU. BplieneHue y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukn.
Crpoenue u pyHKUHOHHpOBaHUE HeppoHa. OOpa3zoBaHKUE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpeacrBa naccuBHOM U
XUMHUYECKOH 3auThl. DUTOHLIMIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or OonesHedl. MMmyHHass cuctema uenoBeka. KileTouHbII W TymMOpaJIbHbII HMMMYHMTET.
Bpoxnaéuuenii u npuHOOpeTEHHBIN  cnenn(UYecKuid HMMMYHHTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanutenbHbie OTBETHI
opranu3MoB. PoJib BpO:KIEHHOI0 MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumMocTe M peryisiuss 'y OpraHu3mMoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U perynsuus y pacTeHuil. PocToBble BemecTBa M HUX
3HAYCHHUE.

HepBHas cucrema u pediaexTopHas peryisaius y >KUBOTHBIX. HepBHas cucrtema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTneinsl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedinexc u peduexkropHas nyra. beszycrnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHasi peryisnuss W SHIOKPHUHHAs CUCTEMa JKMBOTHBIX M uesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3anMOCBA3b HEpPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpanun

IToprper: U. I1. I1aBnoB.

Tabmupel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIN,
«bakrepun», «lIpocreitmme», «Opranbl I[IBETKOBBIX pacTeHui», «CuUCTeMbl OpraHoB
[IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpOEHUE HACEKOMBIX», «TKaHU pacTeHH»,
«KopueBbie cuctembl», «Ctpoenue credis», «CTpoeHHe IMCTOBOM ITACTUHKW», «TkaHu
KUBOTHBIX», «Ckener 4yenmoBeka», «llumeBapurenbHas cucrteMa», «KpoBeHOCHas cHCTEMay,
«/lpixatenpHast cucrema», «HepBHas cucremay, «Koxka», «Mplmeunas cucremay,
«BpiienurenpHas cucreMa», « DHIOKpPUHHAsS cucTeMay, «CTpoeHne Mpley, «MMMyHUTETY,
«KumeunonomnoctHele», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue runpo», «CTpoeHue MmiaHapumn», «BHyTpeHHee CTpOeHHE J107K/IEBOTO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmblKaromuxcsa», «HepBHag cucrema nrTuny, «HepBHas cucremMa MIIEKOIMUTAIOLIUXY,
«HepBHas cucrema uenoBekay, «Peduekcy.



Ob6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpOIpENapaTbl OJHOKJIECTOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPBl KOMHATHBIX PAacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BIaKHbIE IpenapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoOBaHHE I JIEMOHCTpAalMd IIOYBEHHOI'O M BO3AYIIHOIO IMTAHUS PAaCTEHUH,
pacuierieHus Kpaxmana u OenkoB 1ojJ JeiictBueM (epMeHTOB, 00OpyIOBaHUE IS
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TkaHell pacTeHUI.

JlabopaTopHasi padora «/3yueHue TkaHel )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHue opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. PasMHoOKeHHe M pPa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecIooro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIIAIHNS, (PparMeHTaIHs, KIOHUPOBAHHE.

[lonoBoe pasmuHoxkenue. IlonoBele kieTku, unum ramersl. Meiio3. Cranguu Meilosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornyeckuid cMbICiI Mel03a U TOJIOBOTO
npoiecca. Melo3 U ero MecTo B AKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponpiieBoe  pasBuTHe. l'ameroreHe3 y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KJeTOK. CriepmartoreHe3 u oorene3. CTpoeHHe IMOJOBBIX
KJIETOK.

OmnogoTBOpeHHEe W AMOPHUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIOrUs — HayKa O pa3BUTHU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u modenu mopghozenesa. Cranuu aMOproreHe3a KUBOTHBIX (Ha mpuMepe JAryku). Jpobnenue.
Tunsl apobGnenus. [emepmunuposannoe u neoepmunuposannoe opodnenue. bracmyna, munol
onacmyn. OcoOEHHOCTU IpOOJIEHUST MJIEKONUTAIOMINX. 3apOJIbIIIEBbIE JIUCTKU (TacTpPyJISALINS).
3aknaJKka OpPraHOB W TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3anMHOe BiIMsSHUE YacTel
pa3BUBaOIIErocs 3apofpiina (dIMOpHOHANbHAs WHAYKIHWA). 3aKkiajgka T[laHa CTPOeHUs
JKUBOTHOTO KaK pe3ylbTaT HEpapXWYECKHX B3aMMOJEHWCTBUM TIeHOB. BimsgHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY>KAIOIIEH CPEIbl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuoHanbHbI nepuoa. IlpsMoe u Hempsmoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y OEClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro W HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunsel pocta >KUBOTHBIX. DaKTOpbl pEryjsiUM pocTa KHUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y JKMBOTHBIX M 4enoBeka. [lepunonbl OHTOreHes3a 4YeroBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u passutue pacteHuil. ['amerodpur um cnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. [lameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISIUN OHTOT€HEe3a y PAaCTEeHHUH U )KUBOTHBIX.

JleMoOHCTpanun

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

Tabmuupl u cxembl: «BereratuBHoe pa3MHOXeHUe», « TUIbI Gecronoro pa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3mMHOXkeHHe »3BrieHsl», «Pa3MHOXEHHE THAPBDY,
«Meiios», «Xpomocombly, «['amerorenes», «CTpoeHHE SHUUEKIETKH W CIEpMaTO30UIa»,
«OCHOBHBIE CTaiuM OHTOreHe3a», «lIpsimoe u Hempsimoe pas3ButTHe», «Pa3BuTHe Malickoro
Kyka», «Pa3zButue capanum», «PasBurue marymku», «IBOMHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CEeMSH OJHOIOJbHBIX W JIBYJIOJBHBIX PAaCTEHUI», «KM3HEHHBIN LMK



MOpPCKOM  KamycTbD», <«JKu3HEHHBI 1UKI Mxa», <«OKHW3HEHHBI LMKJI DAnoOpOTHUKAY,
«OKu3HEHHBIN LUK COCHBD.

OOGopyaoBaHHUE: CBETOBOM MHUKPOCKOI, MUKPOITPENapaThl SHUIEKIECTOK U CIIEPMATO30U/I0B,
Mozelb «L{UKII pa3BUTHS JIATYIIKIY.

JlabopaTtopnasi paGora «lI3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckas padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbINIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Mengpens, I'. ne
®pusza, T. Moprana. Pons oTedecTBEHHBIX YUYEHBIX B pa3BUTUM TeHeTwku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHOTUN, (eHotun. OCHOBHBIE METOIbl T€HETHKU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJICKYIISIPHO-TEHETUYECKUH.

JleMoOHCTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETHKIY, «CXEeMBI CKPEITUBAHUS.

JlaGopaTopHnasi pa6oTa «/lpo3oduia kKak 00bEKT FT€HETHICCKUX UCCIICIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuruBanue. [lepBeiii 3akoH Menaenss — 3aKOH eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHIHOTO CKpeIlMBaHus. [ unoresa
YUCTOTHI TAMET.

AHamusupyromee  ckpemuBaHue.  [IpoMexyTouHbBI ~ XapakTep  HaclI€JOBAHMS.
Pacmiennenne npu3HakoB IpH HETIOJIHOM JIOMUHHUPOBAHUMU.
Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHnaens — 3aKkOH HE3aBUCHUMOTO

HacJieI0BaHMs TPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe HaclleJ0BaHue
T€HOB, HAPYLIEHHUE CIEIUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIA MEXAHM3M OIPEAENICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIM IOJ. ['eHeTuyeckas CTPYKTypa IIOJOBBIX
xpoMocoM. HaciienoBanre Npu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE AEHCTBUE TE€HA.
MHOXKeCTBEHHBIN auienu3M. B3aumonelcTBUEe HeaUuIeabHbIX TIeHOB. KOMIUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUN KOHTPOJL PA3BUTHUS pPACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKxkKe
(GU3MONOrMYecKUX TPOIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (yHKuuid. ['eHeTmueckue
MEXaHHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO35IMH —
MHUKpoOHOM». ['eHeTHUecKre aceKThl KOHTPOJIS U U3MEHEHUS Haclle[CTBEHHONW MH(opMauu B
IIOKOJICHUSAX KJIETOK U OPraHU3MOB.

JleMoHCTpanun

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

Tabmuubl u cxemsl: «llepBelii 1 BTOpoil 3akoHBI Menaens», «Tpetuii 3axkon MeHnuemns»,
«AHanu3upymollee ckpeuuBanue», «HenoaHnoe nomunupoBanuey, « CLeNJIEHHOE HACIE10BaHUE



MPHU3HAKOB Y Ipo3oduishy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapruotun apo30Quisy,
«Kapuotun ntuiisn», « MHOXKECTBEHHBIN ajuiean3m», « B3anumoelicTBre reHOBY.

OOGopyaoBaHue: MOJENb IS IEMOHCTPAIIMU 3aKOHOB €IMHOO0Opa3us THOPUIIOB MEPBOTO
MOKOJICHUSI M PacCUICIJICHUs] MPU3HAKOB, MOJIENb JJIsI JEMOHCTPAIIMM 3aKOHA HE3aBHUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJIsl IEMOHCTPAlMU CUEILUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTuyeckass padora «l3ydeHue pe3ysJbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMogeiicTBue reHoTurna U cpeapl npu GopmupoBaHuu (eHotumna. M3MeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE  MNpHU3HAKU. BuUIbl  HU3MEHYHMBOCTH:
HEHACJIEACTBCHHAS U HACJICICTBECHHAS.

MoaudukanoHHass W3MEHYMBOCTh. Poib cpeapl B popMUpPOBAHUU MOIU(PUKAIIMOHHON
n3MeHunBoCcTH. Hopma peakiuu npusHaka. BapuwarnmoHHBIA psa M BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'eHoTunudueckas HW3MEeHYMBOCTE. CBOMCTBA TI'CHOTHIIMYECKOM M3MEHYMBOCTU. Bujbl
TCHOTUITUNYECKONW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KoMmOnHaTHBHas M3MEHUMBOCTh. MeH03 M MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
U3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JIJaHUM T€HETHYECKOTO Pa3HOOOpa3us
B IIpEJIeNIax OJHOTO BU/IA.

MyTanmonHass M3MEHYUBOCTh. Buabsl MyTaumii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CHoHTaHHbBIE W WHAYUUMPOBAHHbIE MYTAaLMH. SINepHbIE M LUTOILIA3MATHYECKUE MYyTalUu.
Comaruueckne W MOJoBble MyTauud. [IpuumMHBI BO3HUKHOBEHMS MyTauuil. MyTareHsl U UX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HacienctBeHHoW wuzMeHunBoctu (H.M. BaBunoB). BuesnepHas HM3MEHUHMBOCTH U
HACJICACTBEHHOCTD.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

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

Tabmuel U cxembl: «Buasl HW3MEHUHMBOCTHY, «MoauQUKaMOHHAS W3MEHUHUBOCTHY,
«KombOuHaTuBHAsS U3MEHUYHUBOCTDY, «Merosy, «O1m1o10TBOpEHUEY, «["eneTnueckme
3a00J€eBaHus YeIoBeKa», « Bumapl MyTarnuiny.

OO6opynoBaHue: XUBbIe U repOapHble SK3EMIUSIPHI KOMHATHBIX PACTCHHM, PUCYHKH
(ororpadun) )KUBOTHBIX C PA3NUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JladopaTtopnasi pabora «lccinemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAITMOHHON
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PsAJla U BApUAIMOHHON KPUBOIN.

IIpakTuyeckas padora «Myraruu y Apo30puibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKAa Ye/I0BEKA

Kapuotun uenmoBeka. MexayHapoJHas MporpaMma HCCIEAOBaHHUS T€HOMa 4YeJlOBEKa.
MeToapl U3y4eHHUsS] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, IIUTOTCHETUYCCKUN,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpEeMEHHOE OIpe/esieHue
TE€HOTHIA: TOJIHOT€HOMHOE CEKBEHUPOBAHKE, FTEHOTUITMPOBAHKE, B TOM 4Hciie ¢ momoibto [TIP-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIUHCKOM T€HETHUKH B
MPEIOTBPALICHUN M JICUCHUU TCHETUYECKUX 3a00JeBaHUI dYenoBeKa. MeauKo-TeHEeTUIeCKOoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKU. [IOHATHE «T€HETHYECKOTO Tpy3a». DTHUECKUE aCIEKThI
MCCJIEIOBaHMI B 00JIACTH PEeIaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.



['eneTnueckue (akToOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YelOBEKa K (PU3HMUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKAIOIIEW cpeasl. l'eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKa K MMaTOJOTHSM.

JdemoHcTpaunu

Tabmuner u cxembl: «Kapuotun denoBekay», «MeToapl M3yUeHUS] TCHETUKH YEJIOBEKay,
«I'enernueckre 3a00JI€BaHUS YEIOBEKAY.

IpakTnyeckas padbora «CocTaBjIeHHE U aHAJTIU3 POJOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Baunosa o LleHTpax mporCcX0XKACHUSI 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexumu
B CO3/JaHMM COPTOB pacTeHUd U mnopoxa KuUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HacieACTBEHHOM m3meHunBoctd H. M. BaBunosa, ero 3HaueHue s
CEJICKIIMOHHOM PabOTHI.

MeTto1bl ceneKIMOHHOM paboThl. MIcKyCcCTBEHHBIN OTOOP: MAacCOBBIM U MHAWBUIyaJIbHBIN.
Otanbl KOMOWHAIIMOHHON celeKkiuu. VcnbiTanue npou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()eHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATHN3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ[ CENEKIIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHH MyTareHe3 KaK MCTOYHHK MyTallMd y KYyJbTYpHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomOuHaHTHbIX JIHK s
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jijisl CEJIeKIUH.

[Tonyyenne momuruionoB. BHyTpuBHIOBas ruOpuanzanus. bBIM3KopoacTBEHHOE
CKpeliyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelrBanue, Wiu ayTOpuauHr. I'etepo3uc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B cenekiuu. OtraanéHHas ruOpuUaU3alvsL.
[Ipeogonenune Oecruiogusi MEXBHAOBBIX THOpUAOB. JIOCTHMKEHHSI CENEKLIUU pACTeHUU U
YKUBOTHBIX. «3€1EHas peoIoYUsL.

CoxpaHeHHe U HU3Y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH U MX JTUKHUX
poauueil A co3/1aHUsl HOBBIX COPTOB M TMOPHUIOB CENIbCKOXO3AHCTBEHHBIX KYNbTYyp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAe008aNHUL, NePedosbIX Uoell U
nepCcneKmuGHbIX MexHoI02UlI.

JleMoHCTpanun

IToptpetsr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxeMbl: «L{eHTpbI TPOMCXOXKAECHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTeHUi»,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACIEACTBEHHOW HM3MEHUYMBOCTH», «METOIBI CENEKIMWNY,
«Otnanénnas rubpuan3anus», « MyTareaes.

JlabopaTopnas padora «/3ydyeHue cOpTOB KyJbTYypHBIX PAaCTE€HMH M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHrne METOJ0B CEJIEKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHui.

Ikekypeusi «OCHOBHbIE METO/bI M JIOCTHXKEHHUS CEJEKIIMH PAacTeHHl U KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOT'O IIEHTPa)».

Tema 16. BUOTEeXHOJIOTUA M CHHTeTHYeCcKasi OMO0JI0r U

OOBeKTHl, HCMONb3yeMble B OHOTEXHOJOTHMHM, — KIETOYHbIE U TKaHEBbIE KYJbTYpPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpaaunuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuit cuure3. OOBEKTHI
MUKpoOrosornyeckux TexHosoruii. [IpousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.



Co3manre  TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANPABICHHOTO  U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C II€JIbIO MOJYYE€HHS] OPraHU3MOB M UX KOMIIOHEHTOB, COJIEp KallIuX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE Ty TH.

Kinerounas nHxeHepus. MeToapl KyibTypbl KJIETOK M TKaHEH pPacTeHUN MU >KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuam3amus U comMaTtudeckuid smOpuoreHe3. Mcmomnbp3oBaHue
rariou/ioB B CENEKUUU pacTeHuil. [lonyuenue MmoHoKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKJIOHAbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMS SHLEKIETOK M KIOHUPOBAHHME >KMBOTHBIX. METOA TpaHCIUIAHTAUUU sIIEp
KJIETOK. TexHonocuu 0300p08NeHus, KyIbMueUpOoBaHus U MUKPOKIOHANIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsl U TeHHasg MHXKeHepHs. VICKyCCTBEHHBIM CHHTE3 I'eéHa U KOHCTPYUPOBAHHUE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXXEHEPHUHU.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas meaunuHa. ITI[P-nuarnocTuka.
MeTabo0MHBIN aHANIN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. lcmoip3oBaHME CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-
OnommxeHepusi s pa3pabOTKH  (QyHAaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJOTHIA,
CO37aHUSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIUIIUHBI.

Coznanue BEKTOPHBIX BaKLUMH C LETbI0 OOecreyeHus] KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKAINX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMAcHBIE 32a00JIEBaHMSI YETTOBEKA U )KUBOTHBIX.

JdeMoHcTpannmn

Tabmuet u cxembl:  «Vcmonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBINIJICHHOM
MPOU3BOACTBEY, «KileTouHass nHXXeHEpUs», «I €HHass HHKEHEPUS».

JladopaTopnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTuyeckas padora «llomyyeHne MOJIOYHOKHUCIBIX MPOLYKTOBY.

IKekypenst «brorexHonorus — BaxkHenmas Npou3BOUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KUIIACC

Tema 1.3apoxaenne u pa3BuTHE IBOJTIOIHOHHBIX NPeICTABJICHNA B 0HOJIOTHHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
W Hay4dHas nearenbHocTs Y. JlapBuHa.

JBuwxymme cunel dBoironuu  BuAoB no Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHUSI OpPraHU3MOB, HACIIEIACTBEHHAas: H3MEHYUMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunrerndeckoid Teopun 3Bostounu (CTI). HeliTpanbHas Teopust SBOJIOLUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJIOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.

JleMoOHCTpanun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, x. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoi npupoasl (no K. Jlunuew)», «JlectHumna *KuBbIX
cymectB (o Jlamapky)», «Mexanu3m GOpMHUpPOBAaHUS TPHUCIOCOOJIECHUNH y pacTeHUd u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra nmyremectsus Y. [lapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 060pbOBl 3a cymecTBoBanue», «lloponsl romy6eit», «Muoroodpasue
KYJBTYpHBIX (hopM KamycTb», «I1opoabl TOMAaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX



BuaoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMs IBHXKYIIMX CHUJI 3BOJIOLUN», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIMS U €€ pe3ybTaThl

[Tomynsimust kak siaeMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHbIE METOJbI OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us v CTPYKTYphI NONyJsiuii. MI3mMenenne reHodoH1a MOnyJIsuy Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIIEHHE. 3aKOH reHeTuueckoro pasHoBecust Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QaKTOpbl (IBWXKYIIME CHJIbI) HBOJMIOUMH. MyTallMOHHBIA Mpoliecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli TreHoB — ciiyyaiiHble HEHAIpPaBICHHBIE W3MEHEHHS
qacToT ayienedt B momymsuusx. Dddext ocHoBarens. IDggexm Oymuvliouno2o copaviuKa.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢hghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. M3omsamus mOmymsiun:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMoorndeckas (penpoayKTUBHAS).

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOLIUH, paspbiBatomuii (au3pyntuBHbii). [lonoBoit otdop.
Bo3HUKHOBEHUE U 3BOJIOIUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT OpraHU3MOB KaK pe3yJbTaT MHUKPOABOIIONMU. BO3HHKHOBEHUE
npucnoco0ieHuit y opranu3zmoB. Apomopdo3ssl n unuoagantanun. [Ipumepsr mpucnocodaeHnit
y Opranm3MoB: Mopdonorndeckue, QHU3NOIOrHYECKHe, OWOXMMHYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpaszoBaHue Kak pe3yibTaT MHKPOIBOJIOIHH.
Wzomsiust — kimroueBoil  akTop BUAooOpazoBanus. Ilytm u cnocoObl BUI000pa30OBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (DKOJIOTUYECKOE), «MTHOBEHHOE)»
(monummonan3anus, Ttudpuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponbp 3BomtonmoHHON Ouonormu B pa3pabOTKE HAyYHbIX METOJIOB COXpPaHEHUs
O6uropa3zHooOpa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHu3Mbl
dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JleMoHCTpanun

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

Tabmuupe! u cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «IloMyIAlnOHHAsI CTPYKTYpa BUIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKyle CHIBI  SBOJIIOLUN,
«OKoJOTHYECKass M30JSIIMs TOMyJsAuid ceBaHcKoil dopenn», «I'eorpaduueckas H30IALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Aaypckoit», «[lonmyasnuoHHbIE BOJHBI YUCIEHHOCTU
XUIIHUKOB H KepTB», «(Cxema NEWCTBUS €CTeCTBEHHOro otOopa», «DopMbl OOpbOBI 3a
CYILLIECTBOBaHHEY, «MHycTpuanbHbIil MEJIAHU3MY, «Kusble HCKOIIaEMBIE»,
«IToKpOBUTENBCTBEHHAs: OKpacka >XHMBOTHBIX», «lIpemynpexknaromas oOKpacka >KHBOTHBIXY,
«®Dusnonoruyeckue agantauumn», «lIpucrnocobiIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTHY,
«Kpurepun Buga», «Bunpl-nBoiinukn», «CrTpykTypa Buaa B mnpupoae», «CrocoOb
BupooOpasoBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJI000pa3oBaHMe BHJOB CHHUI, «llomumiaouasl pactenmii», «KamyctHo-
peneyHblid THOPHUIY.

O6opynoBanue: repOapuy pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Yyyesa MTHUIl U 3Bepel ¢
OpUMEpaMHu Pa3InYHbIX MPHUCIIOCOOIEHHM, yyyena NTHUI ¥ 3Bepeil pa3HbIX BHUIOB, repOapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JladopaTopHasi padoTra «BrisiBlIeHIE H3MEHUNBOCTH y 0COOEH OTHOTO BUAY.

JladbopaTtopnasi paGora «lIpucmocobneHuss OpraHM3MOB W WX OTHOCHUTEJIbHAs
[[EIeCO00Pa3HOCThY.

JlaGopaTopnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpos3Bosouus U eé pe3yabTaThbl



MeTtobl u3yueHuss MakposBostolMy. [laneonTonornyeckue MeToaAbl U3y4E€HUS SBOJIOLHH.
[Tepexonnbie GOpMBI U PUIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus HBomoiMH. CpaBHeHue Quopsl u  (ayHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuueckue obnactu 3emian. BUIbl-5HIEMUKN U PETUKTHIL.

OMOPHONIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHEe METOJbl M3YyUYCHHS HBOJIOIHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3Aa U IOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
['oMostornyHbIe ¥ aHAJIOrM4YHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIJIIpHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  HM3yYeHHs  IBOJIOLUM.
["omonorunynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MyTal[U1 U 3BOJIIOLIMSI TEHOMOB.

OO0mme 3akOoHOMEpPHOCTH  (TMpaBWia) JBOMOIUH.  [lpunyun  cmeuvl  yHKYU.
HeobGpaTtumocTs 3BoouH. AfantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLHH.

JleMoOHCTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

TabGmuupl u cxembl: «PUIOreHETUYECKUM PsiZl JIOIAAN», «APXEONTEPUKC», «3Bepo3yObie
auepsl», «Cterouedansy, «Punnodure», «CemMeHHble ManopoTHUKW», «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu >MOPHOHAIBLHOIO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», <« OMOJOrMYHbIE W  aHAJIOTHMYHBIE  OpraHb»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI YelOBEKa M MIUMIaH3e», «l1aBHbIE
HalpaBJICHUs 3BOIIOLUNY, «O0IIHEe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJIEKLMH, IepOapuu, MYJSDKH HMCKOIAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUHU
HACEKOMBIX.

Tema 4. IIpoucxoxiaeHue U pa3BUTHE KU3HU Ha 3eMie

Hayunble rumore3bl NpPOMCXOXAEHHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHMSI O 3apOXKACHUU JKU3HM (KpealuoHHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [actepa.
[TponcxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHUuYecKkoi »Bostoy. [InaneTapHas (reosoruyeckas) BOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BELIECTB W3 HEOPraHUYECKHX.
Onpir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoanepsaTHast
runote3a A. M. Omnapuna, rumore3a nepBuuHoro OyiboHa Jx. XonaelHa, reHeTndeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «vupa PHK» VY. TunGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpoHonorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAass  TE€OXPOHOJIOTHS.
['eoxpoHOIOrMUEcKast IKaja: 30Hbl, IPbl, IEPUOBI, JTTOXH.

HauanpHble sTanbl oprannyeckoil sBosonuu. IlosBieHne u 3BOMIONMS MEPBBIX KIETOK.
Oponronusi Merabonu3Ma. Bo3HukHOBeHHEe MepBbIX 3KocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emuse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTBHI.

[TpoucxoxaeHrue sykapuoT (cHUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Beixon pacrenuit Ha cymry. llosiBaeHuMe CHOpPOBBIX pPACTEHMII M 3aBOCBAHWE HMMH CYIIW.
Cemennbie pactenus. [IponcxoxxaeHue NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0BbIe
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenne aMpuoOuii U penTUiIni.



[Tponcxoxaenne MIEKONMUTAIOMUX M OTHL. [lpuHImn kimroueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazBuTue *u3Hu Ha 3emiie 10 ApaM U MEPUOIAM: apXeH, MPOTEPO30H, MAIC030ii, ME30301,
KaiiHOo30#. OOmasi XapakTepuCTHKa KJIMMara W Treojiorhyeckux mponeccoB. [losBneHue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTIJIeOOpa30BaHHE: €ro YCIOBUS U BIMSHHE Ha Ta30BBIN
cocTtaB aTMoc(hephl.

MaccoBble BBIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U cienctus
MacCOBBbIX BbIMHpaHHid. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
coxpaHeHHs O0Mopa3Hoo0pa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KIaccu(UKaUl OpraHu3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpaunu

[Toptpersr: @. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, J[x.
Xonaeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmune! u cxembl: «Cxema onbita @. Penuy, «Cxema onsita JI. [lacTepa mo u3yueHuto
caMo3apoJieHus ku3Hm», «Cxema onbita C. Mumepa, I'. FOpu», «3Itanbl HeopraHnyeckon
3BOIIOLUNY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON HBOJIFOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cHUMOHMOreHe3a», «CucremMa 3>KUBOM MPHUPOIBD),
«Ctpoenne Bupyca», «Apomopdosbl pactenuit», «PuHMOMUTHY, «OTHOKIETOUHBIC
BoZlOpoCIn», «MHOrOKIEeTOYHble BOJgopociany, «Mxwu», «llanoporHuku», «l'onoceMeHHbIE
pacteHusi», «Opranbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA >KUBOTHOTO MHpPay,
«ApomMopho3bsl  KHUBOTHBIX», «[Ipocteiimme», «Kumeunonomoctasiey, «llmockue dYepBu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOIHEICY, «ITpecMmblikaromuecs», «IITumen»,
«Mnekonutatomuey, «Pa3BuTue KM3HM B apXxeWckol speyn, «Pa3BuTue IKHM3HU B
MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B NaICO30HMCKOM 3pe», «Pa3Burue xus3Hu B
Me3030MCKOil 3pey», «Pa3BuThe KU3HM B KailHO30MHCKON »spey», «CoBpeMeHHas cucrema
OpPraHUYECKOIr0 MUPAY.

ObopynoBanue: repOapUu pacTeHUH pa3IUYHBIX OTAEIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIETBHI
MO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl W 3BEpei, KOJUIEKIMH OKAaMEHEJIOCTEeH, MOJIEe3HBIX
HCKOIAeMbIX, MYJISKU OPIraHUYECKHUX OCTATKOB OPTaHH3MOB.

Bupryanbnasa sa0opatopHasi padora «MoxenupoBanue onsiToB Muniepa—tOpu mo
U3yYEHHUIO Aa0MOT€HHOr0 CHHTE3a OpPraHNYeCKUX COeIMHEHHI B IEpBUYHOM aTMochepe.

JladopaTtopnasi padora «/3ydyeHne M ONMUCaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnyeckass padora «l3yueHne ocoOEHHOCTEH CTPOEHUS pACTEHHH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eja0BeKa — aHTPOINOreHe3

Pa3nensl n 3anaun aHTpOnoaoruu. Merobl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKIEHUM YEIOBEKa. Pelnruo3Hsle BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTtBo yenoBeka € JKUBOTHBIMHU. (CuHcTEMaTHUeCKOE€ TOJIOXKEHHE 4YeJlOBeKa.
CBugerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMU: CPaBHHUTEIBHO-MOP(OIOrHYECKHE,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, ToBeAeHUYeckre. OTIWYMS YeloBeKa OT
KUBOTHBIX. [IpIMOXO0K/I€HNE U KOMILIEKC CBSI3aHHBIX C HUM NpU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymue  cwibl  (QakTopbl)  aHTpPONOreHe3a:  OMOJIOTMYECKHE,  COLUANbHBIC.
CooTHoleHre OUOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.



OcHOBHBIE CTaJuHU aHTpomnoreHes3a. Pannue yenoBekooOpa3Hble 00€3bsSHbI (TIPOKOHCYJIBI)
U paHHHE TOHTUBI — OOIIME MPEIKH YeTTOBEKOOOPa3HBIX 00€3bsiH U JIOJICH. ABCTPATIONUTEKUA —
JIBYHOTHE TpeaKu JiroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHUS Opyauil Tpyna. UemoBek
MPSIMOXOJSIITUN M TEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek reinenb0eprckuii —
001Nl MpeioK HeaHIEPTaIbCKOr0 YEIOBEKa U YEJIOBEKA pa3yMHOr0. YenoBeK HeaH1epTaabCKui
KAaK BHJI JIIOJEH XOJOJHOIO KiIMMara. YemoBeK pa3syMHbId COBPEMEHHOIO THUIIA, JEHUCOBCKUM
YeJI0OBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHOMUKA.

OBOJIIOLIMS COBPEMEHHOI'0 4esioBeKa. EcTecTBeHHBIH OTOOp B MOMYJIALUAX YEIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. IlonynsuoHHbIe BONHBI, Apeiid reHOB, MUTPALUs U
«a(h ekt ocHOBaTENSH» B MOMYJISIIUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbiime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (SKBATOpUAJIbHAS), MOHIOJIOMIHAs (a3MaTCKO-aMepUKaHcKas). Bpems u
IyTU paccelieHus 4YesloBeKa 1o IulaHere. EauHcTBO  yenoBedeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3ma.  [IpHCIIOCOONCHHOCTh  4YelnoOBeKa K  Pa3HBIM  YCIOBHUSAM
OKpy»Karouiel cpensl. BiausHue reorpaduyeckoit cpeasl u Ipelda reHoB Ha MOP(HOJIOTHI0 U
(U3UOIIOTHIO YelIOBEKa.

MexaucuuruinHapaele  MeTolpl B (pu3nueckoi (OMOJIOrMUYEcKoW) aHTPOIOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSIT M MaJ€OAHTPOIIOJIOTHMSI  YEJIOBEYECKUX  MOMYJISALHUM.
buoconuaneHple  HMCCIIEOBaHUSA  NpUPOAbI  4enoBeka.  McecinegoBaHue — KOIBOIIOLUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpannmn

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

Tabmumer u  cxeMbl: «MeETOJIBI  aHTPOMOJIOTHM», «['OJIOBHOW MO3r  dYeIOBEKay,
«YenoBekooOpa3Hble 00€3bsIHb, «CKeleT uesloBeKa M CKeJeT MIMMIaH3e», «PyIuMeHThl u
aTaBU3MbD», «JIBIDKyIIME€ CHJIBI aHTPOIOrEHE3a», «ODBOJIIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpasionuTeKk», «4enoBek ymenbli», «HenoBek nNpAMoXoasiuity, «J{eHnCOBCKUN YeT0BEK»
«Heannepranbup», «KpoManboHIb», «lIpenkn udenoBeka», «ITambl 3BOIIOLNUN YEIOBEKAY,
«Pacpl yenoBekay.

Ob6opynoBaHue: MyJIsSKH OKaMEHEJIOCTeH, MpeIMeTOB MaTepHallbHOW KyJIbTYphl MPEIKOB
YeJnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHUQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOXKETaMM MPOUCXOXKACHUS YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTaTKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKAa M 4Yepena IIUMIAaH3€, MOJENb KHCTH YeJOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «l3yueHue ocoOeHHOCTEH CTpOEHHUs CKeJeTa YeJIoBeKa,
CBSI3aHHBIX C MIPSIMOXOXKIACHUEM.

IIpakTyeckas padora «/3ydyeHne 3K0JIOrNYECKUX aaNTallui YETOBEKaY.

Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJOPraHU3MEHHbIX CHCTEM C OKPY KaloLIel cpeaoi

3apoxaeHre W pa3BuTHe dKoioruu B Tpymax A. I'ymbGompara, K. @. Pymwe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Metonasl skonoruu. IloneBbie HaOmOIEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUHU: TMPUPOJHBIE U
naboparopHble. MogenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUE DKOJOTMYECKMX 3HAHUM IS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeJI0OBEYeCTBAa C MNpUponod. POpMHpOBaHME SKOJOTMYECKOM KYJIBTYphl M
JKOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JleMoOHCTpanuu

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, J. I'ekkensb, A. Tencnu, B. H.
Cykaués.



Tabmunel 1 cxembl: «Pasnensl skomorun», «MeToasl 3KoIoTun», «CXxeMa MOHUTOPUHTA
OKpPY’KAaIOIIEH CpeabD».

JlaGopaTtopHas padora «/3yueHne MeTo10B SKOJIOTUUECKUX UCCIETOBAHMIN.

Tema 7. Opranusmbl 4 cpeja 00MTAHUSA

Okonornyeckne (akTopel U 3aKOHOMEpHOCTH uxX JeiictBua.  Kiaccubukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWoTHYecKHe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux ¢aktopos. [IpaBmno muaumyma (K. Ilnpenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAaHU3MBI.

Abuotnueckue akropbl. CBET Kak SKOJIOTHYECKUN (akTop. JlefcTBHE pa3HbIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUN M JKUBOTHBIX I10
OTHOLICHHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.

Temneparypa kak 3kojoruyeckuit gaxrtop. [leiictBue Temmeparypbl Ha OpraHU3MBI.
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacTeHH K MOIAECPKAHUIO
BojHOro Oamanca. Kiaccudukauus pacteHuid mo oTHouleHuto K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILIHAs, MOYBEHHAs, IIyOMHHAas
NOJIIOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3HKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornueckue putmel. BHelHne U BHyTpeHHHE pUTMblL. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN )KU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KyCTApHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHHE TpPaBbI.
KuzneHusle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTBI. (OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckue  Qaxtopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYpPEHLIHUA,
XHUIIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCAIU3M
(KBapTUpPAaHTCTBO, HaxJieOHHYecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONHUYECKHE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYyIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUI KOHKYPEHTHOTO UCKIIFOUEHUSI.

JleMoHCTpanun

Tabmuupl 1 cxembl: «IKosorndyeckue (pakropb», «CBETOBOM CHEKTP», «IKOJOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeII0KpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NONOrMYECKUEe aJanTalli XMBOTHBIX», «Cpeapl OOUTaHHUS OpPraHU3MOBY,
«buonornyeckue puT™MbD, «KusHeHHble GOpMbI pacTeHuin», « KuzHeHHble POPMBI KUBOTHBIXY,
«JKOocUCTEMA IIUPOKOIMCTBEHHOIO Jieca», «DKOCHUCTEMa XBOMHOro jeca», «llemu nurtanusy,
«XunHnyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumo1osy, «KommeHcanuzmy».

O6opynoBanue: repbapuu pacTeHUH M JKUBOTHBIX, MPHUCIIOCOOJIEHHBIX K BIUSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakToOpoB, TepOapwu  CBETOMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapuu M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHuid, uydeia MTULl W 3Beped, repOapuu pacTeHUU, OTHOCSIIUXCS K THUrpoduram,
kcepouram, Me3oduTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYMI, KOJUIEKIMH >KUBOTHBIX,
OoOHUTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKIIMU PacTeHUH M KUBOTHBIX, 00JIaJal0LINX
YepTaMud TMPUCIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJUIEKIIMM PACTEHUH W JKUBOTHBIX Pa3JMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YUYacCTBYIOUIMX B Pa3IMUHbIX OMOTUYECKUX B3aMMOIECHCTBHSIX.

JlaGopaTopnasi pa6oTa «BrisiBIeHIE MPUCTIOCOOICHII OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTopnasi pa6ora «BpIsBICHHE TNPUCTIOCOONCHUN OpPraHWU3MOB K BIIHSHHUIO
TEMIIEPATYPBI».



JlaGopaTtopnas padora «AHaToMHYeCKHMEe OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHUM.

Tema 8. JkoJiorusi BUA0B U MOIYJIS NI

DKOJIOTUYECKHE XapaKTePUCTUKH momyisiuu. [lomynsnus kak Ouoioruyeckas cUcTeMa.
Ponp HeomHOpOAHOCTH Ccpenbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIIOTHH BUAOB B
(GhOpMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI OMyJisiuii. OCHOBHBIC TIOKA3aTEIH MTOMYJISIIH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJIoru4eckasl CTpykTypa nomyssiiuu. OneHka 4YMCIEHHOCTH mnomyisuuu. [unamuka
MOMYJSUMUN U €€ peryysiuusa. buotnueckuii moTeHuran nonyiasiuud. MoaennpoBaHue TUHAMUKA
nonyysauuu. Kpusble pocta uyucnenHoctu nonyisuud. Kpusele BbDKuMBaHMA. Perymsuus
YHUCIIEHHOCTU TMOIYJISIIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKojMOrMUecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loteHuunanbHas u
peann30BaHHas HUILIU.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. Buabl M HUX >KM3HEHHBIE CTpATErwH.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpalMii >KUBOTHBIX. buojmoruueckue WHBA3UHU
Yy>KE€POJIHBIX BUJIOB.

JdeMoHcTpannmn

IToptper: Ix. M. XaruynHCOH.

TabmuIel 1 CXeMBbI: «DKOJIOTHYSCKHAE XapaKTEPUCTUKU MOMyJsiuny, «[IpoctpaHncTBeHHas
CTpPYKTypa mnonyisiuun», «Bo3pactHele nupamuasl nomyiasiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3€MJIM pa3Iu4yHbIMH OpranuzMamu», «Mopenp skonmornuyeckord Humu Jlx. W.
XaT4MHCOHAY.

O06opynoBanue: repbapuu pacTeHUM, KOJUICKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmocoOiaeHus ceMsH pacTeHUN K PacCeNECHUIO.

Tema 9. Jkos10rns coo0mECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHANBHBIE OJOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u ceru. Aduornyeckue 00ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTeNIN YKOCUCTEMBI. buomacca u npoayKiusi. DKOJIOTHYeCKUe MUPAMUIbI
qriceln, OMOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIEeCTB — CyKIeccuu. [lepBUyHbIE M BTOPUYHBIC CYKIIECCHM W HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cyknecchd. KiuMakcHOe cooOIIecTBO.
Buopaznoobpasue 1 mosHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKOCUCmeMbl Mopeu U OKeaHO8.
Drocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. ArposkocucTema. ArpoueHo3. Paznuums wmexnay
AHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas ¢uopa u ¢ayHa.
CunaHTpomnu3amysi Tropojackoil  ¢dayHbl. buomormdyeckoe ¥  XO34WCTBEHHOE 3HAauYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHUI  OpPraHU3MOB B
sKocuctemax. Ponv kackaomozo spgexma u 6ud06-30upukamopos (Kiouegvlx 6uoos) 8



@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, IOMYJSILMM U DKOCHCTEM B  YCIOBHUAX
€CTECTBCHHBIX U aHTPOIIOTCHHBIX BO3IECHCTBUN.

Mexanusmbl  6030elicmeusi  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHU3ZMEHHOM, NONYJIAYUOHHOM U IKOCUCHIEMHOM YPOBHAX, OCHOBbL IKONO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeus. MeToqoI0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JemMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubt u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECay,
«9KocucteMa XBOHHOro Jjeca», «®OyHKIHOHAJIbHBIE TPYIHIBl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemiectB B 3Kkocucreme», «llenmnm mnurtaHus (macTOMINHAs, JETPUTHAA)Y,
«OJKoyoruyeckas NupaMuIa Ynucemn», « IKoJorudeckas nupamuaa 0MoMaccel», « JKOJIorudecKas
nupampaa sHeprum», «OOpazoBanue Oonora», «I[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca Imociie moxapa», «JKocucTeMa o3epa», «ArpoueHo3», «KpyroBopor BemecTB U MOTOK
SHEpPruu B arpoueHosey, «IIpumepsl ypooskocuctem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKLIUM HACEKOMBIX, dydesia NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX H AUKOPACTYIINX PACTCHUN, aKBApUYM KaK MOJIEIIb SKOCHCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypOo3KOCUCTEMBDY.

JlaGopatopHas padora «l3yueHue pazHooOpa3usi MEIKUX OYBEHHbBIX WICHUCTOHOTHX B
pa3HBIX IKOCUCTEMAX).

IKCKypeusi «DKCKYpCHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepes3HsK, €IbHUK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIH JIyT, 03€po, O0JI0TO)».

IKCKypeust «DKCKYpCHsl B arposKocucTeMy (Ha IOJI€ UM B TEINIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

buocdepa — obmennanerapHas o0osouka 3eMid, TIe CYHIECTBYET WIIU CYIIECTBOBaja
Ku3Hb. PazBuThe npencraBinenuii o ouochepe B Tpynax J. 3rocca. Yuenue B. U. Bepuanckoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKINH.

3aKOHOMEPHOCTHU cylecTBoBaHUs 6uocdepbl. OcobeHHOCTH OHOChephl Kak r100anbHOM
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OroreoXMMHYECKHEe HUKIIBI (Yriieposa, a3ota). PUTMHUUHOCTD ABJIeHUH B Onocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYIIHM: TYHJIpPa, XBOIHHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENHU, CaBaHHbI, IIyCTBIHHM, TPOIIMYECKHUE JIECA,
BBICOKOTOphsi. Kinnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa W (QyHKUHS JKHUBBIX CHCTEM, OLEHKAa WX PECYpPCHOIO IOTEHIMala |
6uochepHbIX QyHKIUI.

JleMoHCTpanun

IToptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuue! u cxemsl: «I'eochepr 3emnn», «Kpyrosopot a3ora B mpupone», «Kpyrosopor
yriaepoaa B npupoae», «Kpyrosopor kuciopoaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHble OMOMBI cymmy», «Kinmatnueckue mosica 3emum», «TyHapa», «Taiiray,
«Cmemannbii  nec», «lllupokomuctBennsiit  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponwmuecknii nec.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYHHBL. Bo3geiicTBue denmoBeka Ha Ouocdepy.
3arpsizHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHEe BOAHOM cpenpl. OxpaHa
BOJHBIX pecypcoB. Pazpymenne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENbHBIA M KMBOTHBIM Mmup. OxpaHa
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPUHLIUIIBI OXpaHbl IpUpoAbl. KpacHble KHUTH.



Oco060 oxpansiemble npupoanbie Tepputopun (OOIIT). boranuueckue caasl ¥ 300JI0TUYECKUE
MapKu.

OcHOBHbBIE IPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YeJIOBEUECTBA W MPHUPOAbI. ParronanbHOe
IPUPOIONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJBHBIX 3KOJOTHYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTHe METOJIOB MOHUTOPUHTA Pa3BUTHsSI OINACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmubie uccnedosanusi nepexooa K pecypcocbepezaioujeili U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemyl, obecneuusarouue OOCMyn K UHQDOPpMAyUU No COCMOAHUIO OMOENbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ HUONOBPENCOCHUAMU.
Pexoncmpykyua mopckux u HazemHwix 9KOCUCTEM.

JleMoOHCTpanuu

Tabmuubl u  cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHue THIpochepbD»,
«3arpszHenne mouBbl», «llapHukoBeii  3ddexkT», «Ocobo oxpaHsieMble MNPUPOIHBIC
TeppUTOpUNY, «MOJeNnu yrnpaBisieMoro Mupay.

Ob6opynoBanue: Qororpaguu OXpaHsEeMbIX pacTeHUH U JKUBOTHBIX KpacHoil kHuru
Poccniickoit ®enepanun, KpacHoil KHUTH pernoHa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOydaroIIMMUCS
porpaMM CpeaHero o0Iiero o0pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NTPEIMETHBIE.

B cTpykType NMUHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOrpaMMbl IO OMOJIOTHH BbIIEIEHBI
CIEIyIOIIME  COCTABIAIOIIME: OCO3HaHME OOyYaroIIMMHCA  POCCUHMCKONW  Ipa)<JIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEIEHUIO,
Hanuyue momueayuu K OOy4deHUIO OHWOJIOTHM, yeleHanpasieHHoe paszsumue BHYTPEHHUX
yOEXKIEHUIM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOIIUXCSl PYKOBOJACTBOBATHCA B
CBOEM  JEATEIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, IPUCYLIIMMHU  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOH  KYJIbTYpHI,
CcnocobHoCmuU cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOIl W BOCHUTATENbHON JEesITeIbHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMU POCCHUHCKHUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH M J1yXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMH, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3MIIMU JIMYHOCTH, NAaTPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApLIEMy IHOKOJEHUIO, B3aUMHOIO
yBaKEHUs, OEpeKHOr0  OTHOIIEHUS K  KYJbTYpHOMY  HacleIuio W TpaJulusIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLIEn cpee.

JInaHOCTHBIE pe3yJbTaThl OCBOCHMS yueOHOro npeamera «buomorus» I0MKHBI OTpakaThb
TOTOBHOCTb M CHOCOOHOCTHh OOYyYarolUXcsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpUEHTAlMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
pacIIMpeHNe KU3HEHHOTO OIBITA W ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUNA OCHOBHBIX
HaIPABJICHU! BOCIIUTATEIBHOMN NEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1)rpaxaanckoro BOCIUTAHUS:



c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOsA3aHHOCTEH, yBaXKEHHE 3aKOHAa U
MIPABOIOPAIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUYECKOM JIEATENBHOCTH IPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘-Ie6HbIX U I103HaBaTCJIbHBIX 3a1a4, BBIIIOJIHCHUU 6I/IOJIOFI/I‘-IGCKI/IX 9KCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIIEGHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMCHUC YUUTBIBATH B CBOHUX HGfICTBI/ISIX HGO6XOI[I/IMOCTB KOHCTPYKTHUBHOT'O
B3aUMO/ICHCTBUSA JIIOJICH C pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIEHBIM
MOJIOXKEHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B IIPOILECCE COBMECTHOTO BBHIMOJHEHHS Y4YEOHBIX,
MMO3HABATCIIbHBIX W HCCICAOBATCIBCKUX 3alda4d, YBaXUTCIIBHOTO OTHOWICHUA K MHCHHUIO
OTIIIOHEHTOB MPU 00CYKJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKON IPayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOM s3bIK U KyJIBTYpY, IPOIJIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K NPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IMPUPOJBL,
JIocTkeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
6I/IOJIOFI/II/I, MMOHUMAaHUS 3HAUYE€HUsI OMOJIOTHH B IMO3HAHUHU 3aKOHOB IIpHUPOALI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoexx IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M MPUHHMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHUYHUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHUIO CEMBM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTCI\/JI CeMEeMHOM JKU3HU B COOTBETCTBHU C TpaauuusIM1u HaApoOaAOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIOYasl ICTETHUKY ObITa, HAYyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLICHMI;

MMOHUMaHUE SMOIMOHAIBHOTO BO3/ICMCTBHS )KUBOM MPUPOABI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro BOCHHMTAHHMSA, (POPMHPOBAHHUA  KYJIbTYPHI 310POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPABMII U HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perynsipHasi ¢GuU3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NMOHUMAHHUEC HNCHHOCTU IIPaBUJI HWHAUBHUAYAJBHOTO HW KOJUICKTUBHOI'O 6630H8.CHOF0
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 310POBbIO U JKU3HU JIIOJCH;



OCO3HAHHME MOCJIEICTBUM M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS aKOTroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIUTAHMS:

FOTOBHOCTH K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHOM HAIIPABJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CaMOCTOSITENIBHO  BBINOJHATH — TaKyro
JIEATEIbHOCTb;

UHTEpEC K pa3inuyHbiM cepam mpodeccHoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyAyIIel Ipodeccuu 1 peaarn30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYILECTBOBaHHS;

MOBBIIICHHE YPOBHS SKOJOTMYECKON KYyIbTYpbl: MPHOOPETEHUE OMNbITA IJIAaHUPOBAHUS
MIOCTYTIKOB M OLICHKU UX BO3MOXHBIX MIOCIEACTBUN JIs1 OKPYKAIOILEH CPEIbl;

OCO3HaHHUeE T1100aJIBLHOr0 XapaKkTepa KOJOTHYECKUX MPOOJIeM U IMyTel UX peleHus;

CIIOCOOHOCThH UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpU pEIIEHUU MNpoOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIE30BaHUEM (COOII0IEHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABJICHHBIX Ha COXPAaHEHHE PAaBHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCIIIMX BPEI OKpY’Kalolled MPUPOAHON cpele,
YMEHHE TPOTHO3MPOBATH HEOJArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JEMCTBUM U PEAOTBPALLATh UX;

HaJU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIILIEHUS, 3KOJOTMYECKOM KYJIbTYpbl, OIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HUMHU B
MO3HABATEJIbHON, KOMMYHHUKaTUBHOM M COLMAIbHOM MpakTHUKE, TOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AESATEIbHOCTU YKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAaHHOTO Ha JUAJIOTe KYyJIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIbCKON KyJIBTYPbI KaK CPEACTBA B3aUMOIEHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU LEJIOCTHOTO MPEACTABICHUsI 00 OKpY’KaloeM
MHUpe KaK O €IUHCTBE NPUPOABI, YelOBeKa U oOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHEHHs MPUPOJTHOTO PaBHOBECHS,

yOEeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHOM LMBHIM3ALMU: OOECTeueHus
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewaTh pecypcHble MpoOIeMbl pa3BUTHsI YeOBEUECTBA, TIOMCKA IyTeH BBIXOJ1a U3 III00AIBHBIX
HKOJIOTMUYECKUX MPOoOJieM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJSIX MOBBIMICHUS OO0IIei
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YyHKIIMOHAJIBHOU
rpaMOTHOCTH o0yuaronuxcs, (GopMUPYEeMOil pu U3y4eHUN OHOJIOTHH;

MNOHUMAaHUE CYIIHOCTH METOJOB ITO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAayKaXx,
CIOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS I aHalIW3a M OOBACHEHHs SBJICHUUN
OKpY’KaIOIIeT0 MHpa M NPOMCXOIAIIMX B HEM HU3MEHEHHH, yMEHHE JeiaTb 0OOCHOBaHHBIE



3aKIIIOYCHUSA Ha OCHOBC HAyUYHBIX (I)aKTOB U HUMCIOHIUXCA HOAaHHBIX C MLCJIbIKO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS JUIsl pEIleHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4HOH [€ATENbHOCTH, FTOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBHUIYAJIbHO U B I'PYIIIIC,

TFOTOBHOCTh M CHOCOOHOCTh K HENPEphHIBHOMY OOPa30BaHUI0 U CaMOOOpPa30BaHMIO, K
aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM 1O OHOJOIMH B COOTBETCTBMM C >KU3HEHHBIMHU
OTPEOHOCTSIMHU.

METANPEJIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysibTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCA  MEXIUCIUIUIMHAPHBIC
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOLIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy METOI0B IMO3HAHMSI, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHS,
SBIICHUE, TPOIECC, CHCTEMa, HAyuYHbIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCleAoBaHUEe, HAOIIOJeHHE, W3MEpPEHUE, SKCIEPUMEHT U IpYyrue);yHUBEpCaabHbIC
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHHUKATUBHbIC, PETYJATUBHBIE), 00eCIeUHUBAIOIINE
¢dopmupoBanre (YHKIMOHAIBHONH T'PAMOTHOCTH M COIMAJIbHONH KOMIIETCHIMH OOyYaroIUXCs;
CIIOCOOHOCTh o0y4aromuxcs HCIIOJIb30BaTh OCBOGHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHBbIE MACWCTBHUS B II03HABATEIHHOU U
COLIMAJIbHON ITPAKTHKE.

B pesynpraTe wu3ydeHuss OWOJIIOTMM Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHHs Y
oOyuaromierocsi OyayT copmupoBaHbl MO3HABATEIbHBIE YHUBEpCAIIbHBIE yueOHBIE JIEHCTBUS,
KOMMYHHUKATHBHbIE YHHUBEpCaJbHble Yy4yeOHble JEHCTBUSA, PpETryJISITHBHbIE YHHMBEpCAJIbHBIE
yueOHbI€ JeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MeranpeamMeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbl CpEIHEro oOIero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJaileHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /ICHCTBUSAMM:

1)0a3oBble JIOTHYeCKHUE TeiiCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJlu3UpoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHMA, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHATHUH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH ITOHITHSIMH );

ONpeAeNATh LEeIN JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHTD PE3YJbTaThl AEATEIBHOCTHU C MOCTABICHHBIMHU LENISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUSA AN OOBsACHeHHS (AKTOB W SIBICHUH KHUBOMH
TIPUPOJIB;

CTPOWUTH JIOTUYECKHE pACCYyXIEHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIFOUCHMS;

IPUMEHSTh CXEeMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaX, a TAKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEeMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLIGHUBATh PUCKH MOCIIEICTBUI EATETbHOCTH;



KOOPJAMHUPOBATh W BBIIOJHATH pPabdOTy B YCIOBUSX pEAITbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2)0a30Bble HCCIeI0BaTEeIbCKHE IeCTBUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HCCIEIOBATENBCKON U MPOEKTHOW JEATENLHOCTH, HaBBIKAMHU
paspenieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOIOB
peLIeHHs] TPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJIb30BaTh PA3JIUYHblE BUJBl AEATEIbHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(GopMHpOBaTh HAYYHBIH THUIl MBIIUICHUS], BIAJETh HAYYHOU TEPMUHOIOIUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 337aud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CHUTYallHsX;

BBISBJIAT NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajayy, BbIIBUIaTh
TUNOTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl [Uli JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJlaBaTh apaMeTpbl U KPUTEPUHU PELLICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLlEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK IMEpPEeHOCca CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEY;

YyMETb IEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIIbHYIO U  IPAKTUYECKyl0 oOlrnactu
KHU3HEIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIE HJEH, NpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmei:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauM (TEKCTe ydeOHOro mocodwus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAJIMYHBIX BHUIOB U (QOpPM
Npe/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh Pa3IMYHbIE METOJAbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaluu, HeOOXOAMMOM JIJIsi BEIIOJIHEHHS YUEOHBIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY THpPEACTaBICHUS OHMOIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

UCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYECKOU
uHpopMaLKell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh U TMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAaClO3HAaBaHUS U 3alUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1)o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYHUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacro3HaBaTh HeBepOaNbHBIE CPEICTBA OOMICHHs, MOHMUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYaIlHid, YMETh CMTYaTh KOHQIUKTHI U
BECTHU [IEPETOBOPBHI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMU OOIIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTHX JIOACH, MPOSBIATh YBAKHUTEIHLHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOH (dopme
(bOopMyIIMPOBATH CBOU BO3PAKECHHUS;

pPa3BEPHYTO U JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2)coBMeCTHASA 1eITEJIbHOCTD:

MOHMMATh ¥ UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUIAYaIbHOW paOOThI TpU
peleHun OMOIOrHUecKol MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
dbopM B3aMMOEHCTBYS IPU pEUICHUH YUeOHOM 3a/1auH;

BBIOMpATh TEMATHKYy M METOIbl COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 YJIeHA KOJIEKTUBA;

NPUHUMATh LEIU COBMECTHOM JAESTENbHOCTH, OPraHMU30BBIBATH M KOOPAUHUPOBATh
JEUCTBUS MO €€ JTOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, paclpeleisTh PO C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OIICHUBATh KAu€CTBO CBOETO BKJIAJA M KaXXJIOT0 yYaCTHHKA KOMaH/bl B OOLIUH pe3yJbTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh WJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEACHUE B PA3NIMYHBIX CUTYaIUSX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU ACHCTBUAMM:

1)camoopranu3zaums:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HX pEIICHHS B
JKU3HEHHBIX U yUY€OHBIX CUTYyaIUsX;

BBIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHHI IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSIX M TOCTYINKaxX MO OTHOLICHHWIO K >KMBOM NPHUPOJAE, CBOEMY 3IJ0POBBIO U 310POBBIO
OKPY’KaIOIIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JESITEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATETBHOCTH U
JKU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTABJISITh TUIaH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH POPMHUPOBAHUIO U TPOSBICHHUIO IIIMPOKON IPYAULIMU B pa3HBIX 007aCTIX
3HAHMA, TOCTOSTHHO TOBBIIIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICITUTEJIBHBIX MPOIIECCOB, MX PE3YJbTaTOB U OCHOBAHMM, UCIIOJIB30BaTh MIPUEMBI PEIICKCUT
JUTSL OLICHKU CUTYalluH, BBIOOpAa BEPHOTO PEIICHMUS,

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YIbTATOB IESITEIbHOCTH;

3)npuHsiTue cedsl U APYrux:



NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYTOro 4EJIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ysbTaThl OCBOCHUS COJAEp)KaHHUS ydeOHoro mpenmera «buomorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI HAa o0ecriedeHre MpoPuIbHOTr0 00y4YeHHsST 00yUYarOIIUXCs
O6uonornu. OHM BKIIOYAIOT: creuupUUecKue A OMOJIOTUM Hay4Hble 3HAHMSA, YMEHUS U
CIocoObl JEMCTBUIM 1O OCBOCHHIO, HMHTEpPHpPETAMU U IPeoOpa3OBaHUIO 3HAHWM, BHUJbI
NEeSITeILHOCTH 10 TOJyYSHHIO HOBBIX 3HAHWN W MX NPUMEHEHHUIO B PA3JIMYHBIX Y4YEOHBIX, a
TaKXe B peaJIbHbIX *U3HEHHbIX cUTyauusx. [IpeaMeTHble pe3yabTaThl IPEACTABICHbI [0 TOAaM
U3yYEeHHUSL.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs yueOHoro mpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIi OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNU €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB IPHUPOIBI U
peleHny IpobJIeM paloHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIAJIe POCCUHCKUX U 3apyOexHbIX
Y4€HBIX B pa3BUTUE OUOJIOTUH;

BJIQJICHUE CHCTEMOIl OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue
Ouosornyecke TEPMHHbI M TMOHATUSA (KHU3Hb, KJIETKa, OpraHu3M, MeTaboJIM3M, FOMEocTas,
CaMOpEryJIsiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieAacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunosa — o nieHTpax
MHOTr000pa3ust U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOrO MOKOJIEHUS, PACILEIJIEHNs], YUCTOThI FaMeT, HE3aBUCUMOT0 HacienoBanus I.Mennens,
TOMOJIOTUYECKHX PSIJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAy4YHOT'O MO3HAHMs, UCIOJIb3YyEMBIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BbEKTOB (OMMCaHUE, U3MEpEeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U AYKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBHOCTH, NPOTEKAOIMX B OpraHU3Max pacTEHWM, J>XUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboIn3M), MPEeBpallleHNs SHEPTUH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTpOoPHOro TUIIOB MUTAHMS, (GOTOCHUHTE3a U XEMOCHHTE3A,
MHTO3a, M€i03a, raMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHOHAIBHOTOPA3BUTH S, PA3MHOKEHHUS,
UH/IMBUYAIbHOTO DPa3BUTHUSA OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUUSAMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KMBOTHBIX M 4eJOBEKa M MX (YHKIMAMH, MEXIY CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMU, MEXKIY STanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKIA U SKM3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPHUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
(deHoTHnoM 1 (hakTopaMH cpebl OOUTAHHUS;

YMEHHME BBIIBISITh OTIUYMUTEIbHBIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHHH,
’KMBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOLINE apIyMEHThI, ONOJIOTMYECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKAa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CHCTEMAaTUUYECKUX IPYIIII;



YMEHHE peliarb OWOJIOTMYECKUE 3a7aud, BBISIBISTH MPUIMHHO-CIICICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMU OHOJOTHYECKHUMH TIPOIECCAMU U SIBJICHUSMH, JENIaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHUH ITOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATh JTAOOpPATOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTte ¢ yaeOHBIM U JIa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATH UX OSKCIHECPUMEHTAIBHBIMU CPEACTBAMH,
dbopMynupys Ledb UCCIe0BaHNUs, aHAIM3UPOBATD MMOJYYCHHBIE Pe3yJIbTaThl U JIEJIaTh BBIBOIBI,

yYMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTUU U
MeIUIHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W MyOIMYHO MPEICTaBISATH
MOJIyYeHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EpEeHIUIX;

YMEHHE OILIEHUBATh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B o0nactu
OMOJOTUM W MEOUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAlpaBICHHOE
M3MEHEHUE TeHOMa U CO3JaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHATbHON AeITeTbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO035SHCTBA, MUILIEBOM
MPOMBIIIJICHHOCTH, YIIyOJsTh MO3HABATEIbHBIA HWHTEPEC, HANpPaABICHHBIA Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYMOIIEH NpodecCHd U TPOAOIKEHHE OWOJIOrMYecKoro oOpa3oBaHUsA B
OpraHu3asIX CPEAHETO MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

[IpeameTHbie pe3yNbTaThl OCBOEHUS yueOHOTO mnpenmera «buomorusi» B 11 Knacce
JIOJIKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
palMoOHAIBHOTO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOILICHUS K
npupoje, oOLIECTBY, YENOBEKY, O BKIJIAJE POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAETCHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralouX OWOIOTUYECKUX TEPMUHOB U TOHATHHA (BHI,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopuu (3BoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHuecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 myTsSX U HampaBICHUSX
sBosroiun, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubGuxa,
HKOJIOTUUECKOM MUpaMUIbl SHEPTHK ), TunoTe3sl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHE BIAJ€Th OCHOBHBIMH METOJAaMH HAy4yHOTO TIO3HAHMs, HCIONb3yEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUSAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHUE, W3MEpPEHUE,
HaAOII0/IeHUE, YKCIIEPUMEHT), CITOCOOaMU BBISBJICHHS U OLIEHKH aHTPOTIOTCHHBIX M3MEHEHUU B
IPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BUAOB, OMOIr€OLEHO30B, JKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOopa,
ATOMATPUIECKOTO ¥ CUMIATPUIECKOTO BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII dBOJIOIUU
Ha TeHO(OH]] MOMYJIALUH, TPUCIOCOOIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUH, KPYyTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aHMMOCBS3M MEXAY IPOLECCaMU SBOJIOIUH, ABMKYIIMMU
CUJIaMH aHTPOIOTeHe3a, KOMIOHEHTAMHU PA3JIMYHBIX 3KOCHUCTEM M MPUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISIBJIATh OTJIMYUTEIbHBIE PU3HAKU JKUBBIX CHCTEM, MPUCIIOCOOJIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHUYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AHTPOIOT€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUINE apIyMEHThI, ONOIIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY I JI0Ka3aTelIbCTBA POACTBA OPraHU3MOB PA3HBIX CHUCTEMATHYECKUX TPYIIIL,



B3aMIMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHUS, €AMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHUS MHOT000pa3usi BUAOB M IKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOILI U
YeJI0BEUYECTBA;

YMEHHE peliaTth OWOJIOTUYECKUE 3a/1a4yM, BBISBIISATh IPUYUHHO-CICICTBCHHBIC CBSI3U
MEXJy HCCIICyeMbIMH OHWOJOTHYECKHUMH TIPOIECCAMU U SIBJICHUSMH, JeJIaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE PadOThI, COONIIOIATh MpaBHIIa TPU
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATH HUX JKCIHEPUMEHTAIBHBIMU CPEACTBAMH,
dbopMyIHpys LIeTh UCCIISA0BaHMS, aHATM3UPOBATH MMOJIYYCHHBIE PE3YJIbTAThI U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4e€OHO-HCCIEIOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, 3KOJOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTyYEHHBIC PE3yJIbTAThI HA YYCHUYECKUX KOH(PEPCHIINSX;

YMEHHE OIICHMBATh THUIOTE3bl W TEOPHH O TMPOUCXOKICHUH JKU3HU, YEJIOBEKa H
YeJI0BEYECKHX pac, O MPHYUHAX, MOCIEIACTBUAX M CIIOCO0aX MPEAOTBPALICHUS TII00ATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodheCCHOHATLHON ICATEIIEHOCTH B
obnmacth  OWOJIOTHMH, OKOJOTHH, TPUPOIOIOIB30BAHHS, MEIAWIMHBI, OWOTEXHOJIOTHH,
TICUXOJIOTHH, BETEPHHAPUH, CEIHCKOTO XO3SAHCTBA, IMHIIEBOW IMPOMBINLICHHOCTH, YIIIyOIsATh
NIO3HABATEJIbHBI WHTEPEC, HAMPABJICHHBI HA OCO3HAHHBIM BBHIOOP COOTBETCTBYIOICH
npopeccud M TMPOJODKEHUE OHMOJIOTMYECKOro 00pa3oBaHUsT B OPraHU3AIUSAX CPEIHETro
MPOQECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne n/mm HaumeHoBaHue pa3/ieioB M TeM NPOrPaMMbI Beero Kontpoabnbie IlpakTuueckue  JJIEKTPOHHBIE (IMPPOBLIE)
padoThI padoThI o0pa3oBaTe/ibHbIE PecypcChl
1 buonorus kak Hayka 1
2 JKuBbie cucTeMBI U UX U3yUYEHUE 2
3 buonorus knetku 2 0.5
4 XuMHUYecKasi OpraHu3aius KICTKA 7
5 CrtpoeHue u QyHKIMU KIETKU 6
6 OOMeEH BelIeCTB ¥ NMPEBPAIEHUE SHEPTUU B 5 1
KJIETKE bubnuorexa [JOK
v Hacnencreennas nHpopmaIus u peamsamnus eé 5 05 EE[E[DS/// /s n;hegzi)-o.ru/ 77413368
B KJIETKE RIS
8 JKU3HEHHBIH UK KIIETKA 3 1 E?t”e/(;glg irgiil/HU/)-
9 CrtpoeHre U QyHKIIHH OPTraHU3MOB 10 1.5 http://bio.1september.ru/urok/
10 Pa3smHOX€EHME U pa3BUTHE OPraHU3MOB 5 1.5 http://djvu-inf.narod.ru/
1 ['eHeTrKa — HayKa O HACJACACTBCHHOCTH U 9 05 http://biology.ru/index.php
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 5 1
14 I'eHeTnka yenoBeka 1 0.5
15 Cenexuusi OpraHu3MoB 2 1
16 buorexHonorus u cuHTETHYECKasT OMOJIOTHSI 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 64 0 12,5
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11 KJIACC

HaumeHoBaHue pa3/ieioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIE (LM (pPOBbLIE)

Ne i/m Konrpoibnusie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI

1 3apox/IeHUE U PA3BUTHE IBOITIOIIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTHI

2 Mukpo3Botous U €€ pe3ybTaThl 14 2

3 MaxpodBOIOIHS U €€ Pe3yIbTaThI 6

4 [TpourcxoxaeHue u pa3BUTHE )KU3HU HA 15 15
3emute ' bubnnorexa [JOK

5 [IpoucxoxaeHue yenoBeka — 10 1 r\'gps:////mhedsi)o.ru/ 71413368

p://sCho0l-
AHTPOIIOTEHE3
> collection.edu.ruf).
DKOoJIoTHs — HayKa O B3aWMOOTHOIICHHUSX httn://ebio ru/
p: :

6 OpPraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5 htto://bio. Lseptember.ru/urok/
C OKpY KaroIIeH cpeoi http://djvu-inf.narod.ru/
Opranusmel U cpeia 0OUTaHus 1.5 http://biology.ru/index.php
DKOJIOTHS BUAOB U MOMYJISIAN 0.5
C) 0 C)

9 KOJIOTHUS1 COOOIIECTB. DKOJOTHUECKUE 12 05
CHCTEMBI

10 Buocdepa — rimobanbHast skocucTemMa 6

11 YenoBek M OKpy’KaroIas cpeja 6

OBLIEE KOJIMYECTBO YACOB I10
i 102 0 7.5

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacoB
Ne Hara
Tema ypoka Konrpoabubie [IpakTHueckue DJIeKTPOHHBbIE H(POBLIE
n/n Bcero U3YyYeHUS
padoThI padoThI o0pa3oBaTe/IbHbIE PecypChl
1 buonorus kak KoMIIeKCHast HayKa u 1
KaK 9acTh COBPEMEHHOTO 00IIeCTBa
2 JKuBbIe cCTEMBI M X CBOKCTBA 1
3 YpoBHeBas opraHu3aIus KUBBIX 1
CUCTEM bubnuorexa [JOK
VICTOpHS OTKDHITHS 1 M3ydeHust https://m.edsoo0.ru/7f413368
4 1 http://school-
KieTku. Knerounas reopus -
M N . collection.edu.ru/).
€TOJIbI MOJICKYJISIPHON M KJIIETOYHOM !
o Y ) http://ebio.ru/
nonoruu. [Ipaktuueckas padora .
- p p . http://bio.1september.ru/urok/
« 3ydyeHne MeTo10B KJIETOUHOU .
5 5 4 ( A o 1 0.5 http://djvu-inf.narod.ru/
MOJIOTHH (Xpomatorpadusi, ! }
P P http://biology.ru/index.php
anekTpodopes, muddepeHiraibHoe
ueHtpudyruponanue, [1LP)»
XHUMHUYECKUHN COCTAB KIIETKH.
6 MuHepaibHbIE BEIECTBA KIIETKH, UX 1
Ouosoruyeckas poib
Opranuveckuie BemecTBa KISTKH —
oenku. CBolicTBa, Ki1accuukamus u
7 ¢bynkuun 6enxos. JlaboparopHas 1 0.5
pabora «OO6Hapy)KeHHEe OEIKOB C
MTOMOIIIbIO KaY€CTBEHHBIX PEAKITUII)
g Opranuveckuie BemecTBa KICTKH — 1
YTIIEBOIBI.
9 Opranuyeckue BelecTBa KJIECTKH — 1
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JIMITU ABI

10

Hyxneunossie kucnorsl. JIHK u PHK.
Jlaboparopuas padota «HccrneqoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IMYHBIX OPTaHU3MOBY

0.5

11

12

13

Crpoenue u pynknuu ATO. Jlpyrue
nykieosuarpudocdarsr (HTD)
Cexsenuponanue JTHK. MeTobl
T€HOMUKH, TPAHCKPUTITOMUKH,
MPOTEOMHUKHU. METO/IbI CTPYKTYPHOM
OMOJIOTHH

Tunel knerok. [Ipokapuornueckas
KJIETKa

14

CrtpoeHnue 3yKapruOoTHUYECKON KIIETKH.
[IpakTuueckas pabora «M3yuenue
CBOMCTB KJIETOUHOI MEMOpaHbD».
[ToBepXHOCTHBIN anmnapar KIeTKH

0.5

15

OnHoMeMOpaHHbIE OPraHOM/ bl KJIETKH.
[IpakTuueckas pabora «M3yueHnue
JBUKEHMSI LINTOIIa3MBbI B
PaCTUTENBHBIX KIETKaX»

0.5

16

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:
MUTOXOHAPUH, IITIACTUIBI.
JlabopaTtopHas pabota «lccnenoBanue
TUTa3MOJIHA3a U ICTUIa3MOJIN3a B
PACTUTCIIBHBIX KIETKAX»

0.5

17

18

HememOpaHHbIe OpraHOU/IbI KIETKH.
Crpoenue u QyHKIMHU apa
CpaBHuTENbHAs XapaKTEPUCTHKA
KJIETOK 3ykapHoT. JlJabopaTropHas

0.5

bubmuorexa [JOK
https://m.edso00.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
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pabota «/3ydyeHue cTpoeHus KIETOK
Pa3IMYHbBIX OPTraHU3MOBY

19

AcCUMUIIAINIS ¥ TUCCUMIISIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabora
«3yueHne KaTaIuTUHYECKOU
AKTUBHOCTH ()epMEHTOB (Ha IMpUMepe
amMmIIa3bl WIK KaTajaasbl)»

0.5

20

21

22

23

24

DepMEHTaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTaboJm3Ma.
Jlaboparopnas pabota «/3ydyenue
(epMEeHTaTUBHOTO pacUIeTIICHUS
MEePOKCH/Ia BOJIOPOJA B PACTUTENIBHBIX
Y J)KUBOTHBIX KJI€TKax». benku-
aKTUBATOPbI U OEJIIKN-UHTMOUTOPbI

ABTOTpO(HBIN TUIT OOMEHA BEIICCTB.
®dotocuHTe3. XEMOCHHTES.
JlaGopatopnas pabora «CpaBHeHHE
poreccoB pOTOCHHTE3A U
XEMOCHHTE3a)

AnaspoOHble opranu3mbl. Buiel
opoxenus. JlaboparopHas pabota
«CpaBHEHHE IPOIIECCOB OPOXKEHUS U
TIBIXaHUS

AdpOoOHBIE OPraHU3MBbl. JTaIb
HHEpPreTU4YecKoro ooMeHa. DHeprus
MeMOPaHHOT'0 IpaJMeHTa MPOTOHOB.
Cunte3 AT®: paboTta mpoTOHHOM
AT®-cuHTa3bl

Peaknun MaTpu4HOro cHHTE3A.
Tpanckpunuus — MaTpU4HbIA CUHTE3

0.5

0.5

bubmuorexa [JOK
https://m.edso00.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
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PHK

25

26

27

28

Tpanciaums u e€ sransl. Konuposanue
aMUHOKHCIIOT. Posib pubocom B
O6uocunrese Oenka

Opranu3zaiys reHoma y IpokapuoT u
3yKapuoT. MosieKysipHble MEXaHU3MbI
9KCIIPECCUU I'€HOB Y 3YKapHOT

Bupycbl — BHEKJICTOYHBIE (POPMBI
JKU3HU U OOJINTaTHBIC MAPa3UThI.
IIpakTnueckas padora «Co3nanue
MoOJIeJId BUpyca». BupycHbie
3a00JIeBaHUs YEJIOBEKA, )KUBOTHBIX,
pacTeHui

HanorexHnonoruu B OHOJIOTHU U
MEIULIHE

0.5

29

JKn3HeHHBI IMKIT KIeTKA. MaTpu4HbIN
cunre3 [JHK

30

Xpomocomel. JITaboparopHast pabota
«3yueHne XxpoMOCOM Ha TOTOBBIX
MUKpoTpenaparax». JleneHue KieTku
— MUTO3

0.5

31

Tune! knetok. Kapuokunes u
nutokune3. JlaboparopHas pabora
«Habmoneare MUTO3a B KJIETKAX
KOHYMKa KOpelIKa Jiyka (Ha TOTOBBIX
MUKpOTpenaparax)»

0.5

32

33

Perysnsiiiust ’KM3HEHHOTO LIUKIIA KIETOK.
Opranu3M Kak eIuHOE 11eI0€

Txanu pacrenuii. JlaboparopHas
pabota «/3ydeHne TkaHel pacTeHU

0.5

bubmuoreka [JOK
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
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34

TxaHu KUBOTHBIX U YETOBEKA.
JlabGopaTopHas paborta «3yueHue
TKaHEH JKUBOTHBIX»

0.5

35

Opransl. CucTeMbl OpraHoB.
Jlaboparopuas pabora «3ydeHne
OPraHOB LIBETKOBOI'O PACTECHUS»

0.5

36

37

38

Omnopa tena opranu3MoB. [[Buxkenue
OpPraHu3MOB.

IIutanue opranusmoB. [Iutanne
IMO3BOHOYHBIX KHBOTHEIX.
[TumeBapuTenbHas cucTema 4ejioBeKa

JlpIxanue oprann3moB. J[pIxanue
II03BOHOYHBIX )KUBOTHBIX M YEJIOBEKA

39

40

41

42

TpaHCcOpT BEWIECTB y OPraHU3MOB.
KpoBeHocHas cucteMa mo3BOHOYHBIX
JKNUBOTHBIX U YCJIOBCKA

Boiaenenue y opranusmMoB. 3amura y
opranu3moB. IMMyHHas cuctema
4eJI0BeKa

PaznpaxuMocTb U perymisauus y
opranu3MoB. ['ymopainpHast perynsnus
Y SHJJOKpUHHAS CUCTEMA KUBOTHBIX U
4eJI0BeKa

@DopMBI Pa3MHOKEHUS OPTaHU3MOB.
ITonosoe pazmHoOxkeHue. Meno3

43

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JlabopaTopHas
pabota «/3yueHue CTpoeHHUs MOJOBBIX
KJIETOK Ha TOTOBBIX MUKPOITpEnapaTax»

0.5

44

NunuBuayansHOE pa3BUTHE

bubmuoreka [JOK
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
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OpraHnu3MOB — OHTOI'CHES. 3a1<nam<a
OpraHOB U TKaHEeH 13 3apOAbIIIECBBIX
JIUCTKOB

45

Poctu Pa3BUTHUC ) XUBOTHBIX.
Jlaboparopuas pabota «BrisiBieHue
MPU3HAKOB CXOJICTBA 3apOIbIIICH
MO3BOHOYHBIX KHMBOTHBIX)

0.5

46

PasMHOkeHME U pa3BUTHE PACTCHUIA.
Jlaboparopuas padota «CtpoeHue
OpPTaHOB Pa3MHOKEHHUS BBICIIHX
pacTeHui»

0.5

47

I/ICTOpI/Ifl CTAHOBJICHUA U PA3BUTUA
ICHCTUKHN KaK HAayKH. OcHOBHBIE
IIOHATHUA U CUMBOJIBI ITCHCTHUKH.

Jlaboparopuas padota «JIpo3oduia kak
00BEKT FreHETUUECKMX MCCIICTOBAHUIN

0.5

48

3aKOHOMEPHOCTU HACTEI0BaHUS
npu3HaKoB. MoHOrubpuaHOE
ckpeurrBanue. [IpakTiueckas padbota
"N3yueHue pe3ynbpTaToB
MOHOTUOPUAHOTO CKpPEIUBAHUS Y
apo3oduisr”

0.5

49

[IuTonoruyeckre OCHOBBI
MOHOTHOPUAHOTO CKPEIINBAHHUS.
AHanmm3upyrolee CKpenuBaHue.
Hemnonnoe nomunupoBanue

50

JluruOpuHOE CKpeIrBaHue.
[IpakTuueckas padbora «13yuenue
pe3yJIbTaTOB IUTHOPUAHOTO
CKpEIIUBaHUs Y APO30(DHITBI)

0.5

bubmuoreka [JOK
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
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51

I[IuTonornyeckre OCHOBHI
JUTHOPUTHOTO CKPEITUBAHUS.

CHCHHCHHOC HacCJICJOBAHUC IIPHU3HAKOB

52

XpoMOCOMHast TeOpus
HACJIEICTBEHHOCTH

53

54

55

56

I'eneruka mona. I'eHOTHIT KaK
1ea0cTHAs cucTtema ['eHeTnuecKui
KOHTpPOJIb Pa3BUTHUS PACTCHUH,
JKHBOTHBIX H Y€JIOBEKa

H3meHunBOCTh pU3HAKOB. Bribl
M3MEHYMBOCTH. MouduKamoHHas
U3MEHYUBOCTH

BapuaunonHslii psia v BapuallMOHHAs
kpuBas. JlaboparopHas pabora
«HccnenoBanue 3akOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUNBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBOIN»

I'enoTHIIMYECKasg U3MEHUUBOCTb.
KomOnHaTHBHAS H3MEHYMBOCTD

0.5

57

MyTanuoHHas "3MEHYUBOCTb.
ITpakTuyeckas pabora «MyTtanuu y
Ipo30(uiIs! (Ha TOTOBBIX
MHUKpOIIpernapaTax)»

0.5

58

3aKOHOMEPHOCTH MYTAIllMOHHOTO
npouecca. JNUreHeTHKa U
SMHUT€HOMUKA.

59

I'eneruxa yenoseka. [TpakTuyeckas
paborta «CocTaBieHre U aHAIHN3

POAOCIOBHOIY. MeTOIbI METUITUHCKOM

0.5

bubmuoreka [JOK
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
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T'€HETHUKU. 3HAUYCHUE MEIUITNHCKOUN
TCHETUKH B MPEIOTBPAILICHUH U
JIUEHUH I'eHETHYECKUX 3a00JIeBaHu
yeJIoBeEKa

OCHOBHBIE TIOHATHUS CEICKITNH. MEeTOIbI
CEJICKIIMOHHOM paboThl. JIabopaTopHas

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368

60 pabora «/3yueHue copToB KyJIbTypPHBIX 1 0.5 http:// S_ChOOI'
pacTeHuii ¥ NopoJI AOMAIIHUX COIIeCt'O_n'edU'rU/ ).
SKHBOTHELO http://ebio.ru/

. http://bio.1september.ru/urok/
JlocTrKECHHSI CeTICKITUN PACTCHUHN | ——
http://djvu-inf.narod.ru/
61 KUBOTHBIX. [IpakTHueckas padora 1 0.5 . )
o http://biology.ru/index.php

«IIpuBUBKa pacTeHUI»
buoTexHosiorus kak Hayka u 0Tpacib

62 npousBojicTBa. [IpakTuueckas pabora 1
«M3yueHue 00bEKTOB OMOTEXHOJIOTUI

63 OcHOBHbIE HaMPaBICHUS 1
CUHTETUYECKON OMOJIOTUH.

64 XpOoMOCOMHas U TeHHasi HH)XEHEPUSL. 1
MeaunuHcke OMOTEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 64 135

[NPOTPAMME
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11 KJIACC

KoauyecTBo 4yacos DJIeKTPOHHbIE
Ne Jara
Tema ypoka Koutpoabubl  IIpakTuueckue ungpossie
n/n Bceero U3YYCHUS
e padoThbI padoThbI o0pa3oBaTe/bHbIE
pecypcsl

1 OpomtonnonHas teopus Y. [lapsuna. [{Buxyuiue 1
CWJIBI HBONTIOLMY BUIOB 110 Y. JlapBuHy

5 Bopn0Oa 3a cymiecTBoBaHMNE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOP
DopMUPOBAHUE CUHTETUYECKON TEOPHH

3 SBOJIIOIMU. DTaIbl 3BOJIIOIIMOHHOTO IpoIlecca: 1 bubmorexa LIOK
MHUKPO3BOJIIOIHUSA U MAKPOIBOJIIOLIHS https://m.edsoo.ru/7f
n 413368

OIYJISILIUSL — BJIEMEHTapHas €IMHULA

4 1 http://school-

3BOJIIOLIMU :
3 X collection.edu.ruf).
aKOH reHeTH4eckoro paBHoBecus JIx. Xapau .
JanOn [CHETIICORONO pasmones 6ﬂ pa, http://ebio.ru/
. BaitnGepra. JIabopatopnas pabota .
c . cp OparopHas p (é . 1 05 http://bio.1septemb
BISIBJICHUE U3MEHYHUBOCTH i otHOT
« JICHUE U3MeE OCTH y 0co0€eil 0JJHOTO erru/urok/
BHU .
AL http://djvu-

6 DneMeHTapHbIe GaKTOPbI 3BOMIOLUU. DPPeKT 1 inf.narod.ru/
ocHoBarens. ekt OyTbUIOUHOTO FOPJIBIIIKA http://biology.rufin
Murpauuu. M30auuu nomyJsisamuii:

7 pan 0\ yasn 1 dex.php
reorpaduueckas, Ouonormueckas

g EctectBeHHbIl 0TOOp — HanpaBIISIOLINI 1
¢dakrtop sBomonuu. [lonoBoit oTd6op
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yabTaT

9 MUKpOo3BOJIoNMH. JlaboparopHas pabota 1 05
«M3yuenune apoMopdo30B U UANOATANTALNN Y '
pacTeHUi U )KUBOTHBIX»
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[Tpumepbl PUCTIOCOOICHH Y OPTraHU3MOB:
MopdosioruuecKue, GU3H0IOTHIECKUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.

10 JlabGopaTtopHas padora «IIpucnocobnenus 05
OpPTraHU3MOB M UX OTHOCHUTEIIbHAS
11e1ecO000Pa3HOCTh)» bubmmoreka [JOK
Bun, ero kpurepuu u crpykrypa. JlaboparopHas https://m.edsoo.ru/7f

11 pabota «CpaBHeHHE BUIOB 10 0.5 413368
MOP(OJIOTHIECCKOMY KPUTEPHIOY» E‘M
Crpykrypa Buaa. BumooOpazoBanune Kak CO”eCtIO.n edU.1U/).

12 pe3yabTaT MUKPOIBOIFOIIHH hitp://ebio.ru/

http://bio.1septemb

13 CBsI3b MUKPOABOJTIOIUH U THUEMHOJIOTUT er ru/urok/

1 Makpoaostrorust. [TaneoHToIOrHYeCKHEe METOIbI http://djvu-
M3YHCHHUS SBOJIFOLIH inf.narod.ru/
buoreorpaduieckue METOIbI U3yUCHHUS http://biology.ru/in

1s ABOJIIOIIUH. DMOPHOJIOTHUECKUE U dex.php
CPaBHUTEIHLHO-MOP(OIOTHYECKHE METOBI
W3YYCHUS IBOJTIOLIUN

16 MounekynsipHO-TeHETHYECKHE, OMOXUMHYECKHUE U
MaTeMaTHYEeCKUE METO/IbI U3yUCHHUS IBOJTFOIHH
OO111e 3aKOHOMEPHOCTH HBOJIOLHH.

17 AnantuBHas paauaius. HepaBHOMEpHOCTb
TEMIIOB ABOJIOIUH
HayuHble TUTIOTE3bI TPOUCXOXKACHUS )KU3HU Ha

18 3emiie. JloHay4HbIC TPEICTABICHHUS O
3apOXKICHUU JKU3HU.

19 OCHOBHBIE 3Tallbl HEOPTaHHMYECKOM IBOJFOIINH.

I'nmotessr 3apOXKIACHUSA )KU3HU
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HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.

20 JlaGopaTopHas paborta «/3yueHue u onrcaHue 0.5
HCKOIIa€MBIX OCTATKOB JIPEBHUX OPraHU3MOB»

2 HauansHble 3Tansl OpraHu4ecKoi 3BOJIIOLUH.

DOBOIIOLUS DYKApUOT
OCHOBHBIE 3Tallbl HBOJIOLUH PACTUTEILHOTO
mupa. [IpakTrueckas padota «/3yuenue Bubmorexa LIOK

22 y g 0.5 https://m.eds00.ru/7f
0CcOOEHHOCTEH CTPOCHHUSI PACTCHUN Pa3HBIX
OTIETIOBY» 413368

http://school-
OcCHOBHBbIE 3Talbl HBOJIOLMH KUBOTHOI'O MHpA. collection.edu.ru/).

’3 HpaKTquCKaiI pabota «M3yuenue 05 http://ebio.ru/
0COOEHHOCTEH CTPOEHUS TO3BOHOUHBIX http://bio.1septemb
KUBOTHBIX)» er ru/urok/
Pa3Butue xu3Hu Ha 3eMiie 10 IpaM U EPUOAAM. http://djvu-

24 MaccoBble BBIMUPAHUSI — 9KOJIOTUYECKHE inf.narod.ru/
KPH3UCHI IPOIILIOTO http://biology.ru/in
CoBpeMEHHBII SKOJIOTUIECKAN KPHU3HC, €TO dex.php

25 ocobeHHOoCcTH.COBpeMEHHas CUCTeMa
OPTraHUYECKOro MPOILIOro

-6 OCHOBHBIE CHCTEMATUYECKHE TPYTIITHI
OpPTaHU3MOB

57 AHTponosiorus — Hayka o uenoBeke. Pa3sutue
MIPEJCTABICHUN O TPOUCXOXKACHUH YEIOBEKA.

MecTo yenoBeka B CUCTEME OPTaHUYECKOT0

)8 mupa. JIabopatopnas padora «3yuenue 05
0CcOOEHHOCTEH CTPOEHHUS CKelleTa YelloBeKa,
CBSI3aHHBIX C TPSIMOXOKICHUEM

29 JIBrokytue cuitbl antTporniorenesza. CooTHOIIeHHE
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OMOJIOTUYECKUX U COLUAIBHBIX (PAKTOPOB B
aHTPOIIOrCHE3e

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

30 [TaneoreHerrka u najeoreHOMMKA.
DOBOJIIOLUS COBPEMEHHOTO YEJIOBEKA
31 Yenoseueckue pacsel. [Ipaktuueckas padora 05
«M3y4eHne 3K0I0ruyecKux aJanTanui ' Bubmorexa HOK
HeTOBCKA https://m.edsoo.ru/7f
413368
32 MeXIUCIUTUTMHAPHBIC METO/IbI aHTPOTIOIOTHU http://school-
3apoxeHue U pa3BUTHE KOJIOTHA MeToabl collection.edu.rul).
33 sxonoruu. Jlaboparopnas pabora «H3ydenue 0.5 http://ebio.ru/
METOOB IKOJIOTHUECKUX HCCIICAOBAHMID http://bio.1septemb
34 3HayeHHe KOJOTMUECKUX 3HAHUM JUI YeTI0BeKa. er.ru/urok/
DKoJoruyeckue GakTopsl http://djvu-
Aobuornueckue paktopbl. CBET Kak inf.narod.ru/
35 skonorunueckuit pakrop. JlabopaTopHas pabora 05 http://biology.ru/in
«BpIsiBIEHNE TPUCTIOCOOIEHUH OPraHN3MOB K ' dex.php
BIIMSIHUIO CBETa»
AoGuoTtndeckue daktopsl. Temneparypa kak
36 sKosioruueckuit gpaxtop. JlaboparopHas padota 05
«BpIsiBIEHNE TPUCTIOCOOIEHUH OPraHN3MOB K
BIIMSIHUIO TEMIIEPATypPhD»
Abunotnyeckue pakropbl. BraxHocTs Kak
37 sKosioruueckuit gpaxtop. Jlaboparopnas padota 05
«AHaTOMHUYECKHE OCOOEHHOCTH pacTeHUH n3
pa3HBIX MECT OOUTAHUS
38 Cpenst oouTanust opranu3MoB. buomornueckue

puTtMbl. JKu3HeHHbIe (POPMbI OPraHU3MOB
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39

buotnueckue akropsl. 3HaueHHE OMOTHYECKUX
B3aUMOJEHCTBUHN JUIS CYIIECTBOBAHHUS
OpraHM3MOB B Cpe/ie OOUTaHUS

40

DKOJIOTUYECKHE XapaKTEPUCTUKHU TOMYJISILIUHU.
OcCHOBHBIE MOKA3aTENN HNOMYJISLHN:
YHUCJIEHHOCTD, IIJIOTHOCTh, BO3PACTHAs U I10JIOBAs

CTPYKTypa

41

42

43

44

OcHOBHBIC TTOKA3aTSIU MOMmyJIAouu:
POXIAACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUA

DKosornyeckas CTpyKTypa MOILYJISLUY.
JluHamuKka nonyssiuuu u e€ perynsauus. Kpusble
pocTta yuciaeHHOCTH nomnysuuu. Kpuseie
BBDKHBaHUS

Okonornyeckas Huia Buja. JlabopatopHas
pabota «IIpucrnocobneHus ceMsiH pacTeHHUi K
pacceseHuIo»

Bug xak cucrema HOHy.]ISILIHfI. 3aKOHOMepHOCTI/I
IIOBCACHUA U MI/Il"paI_[I/Iﬁ JKHUBOTHBIX

0.5

45

46

47

Co00111€CTBO OpraHU3MOB — OHOIICHO3.
DKocucTema Kak OTKpbITasi cucTemMa

prTOBOpOT BCIICCTB U IMOTOK SHCPIUHA B
skocucTeMe. OCHOBHEIC MIOKA3aTEIN
9KOCHCTEMbI

DKOJIOTHYECKHE TUPaMUIbL. MI3MeHeHus
COOOIIECTB — CYKIECCUU

48

[Ipupoanbie 3KocHCTEMBL. DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

bubnunorexa LIOK
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
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[Ipupoanblie 3K0cUCTEMBI. DKOCUCTEMBI TYHJIP,

49 JIECOB, CTEICH, ITYCTHIHb
AHTpOHOFeHHBIe 3KOCHUCTCMBI.
50 Ypboakocucremsl. [IpakTudeckas pabora 0.5
«M3ydenue u onrcanue ypooIKOCUCTEMBD)
51 3aKOHOM€PHO0TfI (hopMHUpPOBaHUST OCHOBHBIX Eubmorexa LIOK
B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX
_ - https://m.edsoo.ru/7f
MexaHu3MBbl BO3ICUCTBUS 3arpsiI3HEHUN pa3HbIX 413368
52 TUIIOB HA CyOOPTraHM3MEHHOM, OPTaHU3MEHHOM, Fﬁ:/lsch ool-
MOIYJIAIIMOHHOM U 3KOCUCTEMHOM YPOBHSX collection.edu.ruf).
buocdepa — obuierianerapHas 000104Ka http://ebio.ru/
3emun. Yuenue B. 1. Bepnaackoro o http://bio.1septemb
53 ounocdepe.3aKOHOMEPHOCTH CYIIECTBOBAHUS er.ru/urok/
ouocdeprr KpyroBopoThl BemecTs u http://djvu-
OMOTEOXUMHUYECKHE ITHKIIBI inf.narod.ru/
3onanbHOCTh Onochepsl. OCHOBHBIC OHOMBI http://biology.ru/in
54 cymd. YCTOHUUBOCTS OnOCheph. dex.php
DKOJIOTHYECKHE KPU3UCHI U X TIPHYHHEI
BosneiicTBue yenoseka Ha 6uochepy.
55 AHTpONIOT€HHOE BO3JCHCTBUE HA PACTUTEIbHBIN
Y KUBOTHBIN MU
Oxpana npupoabl. OCHOBHBIE TIPUHIIUTIBI
YCTOWYHMBOTO PAa3BUTHS YEJIOBEUECTBA U
56 pUPOJIBL. PanimonasbHOE MPUPOIOTIONBE30BaHIE
Y COXpaHeHHEe OMOJIOTMYECKOTO pa3HOOOpa3us
3emin
57 O606meHne o TeMe « MUKpPOIBOTIONUS U €€

pe3ysbTaThD)
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O6006menne o Teme « MakpoIBOIIOIUS U €€

58 1
pe3yJIbTaThI» bubmuorexa [IOK
5 O6o0uienue 110 TeMe «IIpOUCXOKIEHHE 1 1 https://m.edsoo.ru/7t
pa3BUTHE )KU3HU HA 3eMIIe» ?\LES?/B hool
ttp://school-
O606menue o teme «IIpoucxoxaeHue _[37
%0 4eJI0BEKA — aHTPOIIOTEHES) L collection.edu.ru).
http://ebio.ru/
61 O06o0061IeHre 10 TeMe «DKOJIOTHS — HayKa O 1 http://bio. Lseptemb
B3aMMOOTHOIICHUSX OPTaHU3MOB) er ru/urok/
6 O606mienne no teme «Opranusmsl U cpea 1 http://djvu-
obuTanms» inf.narod.ru/
3 0O0001enre o TeMe «IKOJIOTHS BULOB U 1 http://biology.ru/in
MOMYJISIITA N dex.php
64 O606mmenue o teme «buochepa — rmodanpHas 1
IKOCUCTEMA»
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 64 7.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIS YUYUTEJIA

1.B.C.PoxnoB. TemaTrueckuii 1 UTOroBbIN KOHTPOJIb. COOPHHUK MPOBEPOUHBIX PaOOT.
Buomnorus. 10 knace. Mocksa 2022r.

3. O.I1.Qynkuna. buonorus 6-11 xnaccel. [IpoBepouHble TECThI, pa3HOYPOBHEBbIE 3aJaHMSL.
Bousrorpan: Yuutens, 2012r

4. H.A.borganoB. KonTponbHO-u3MeputenbHble Marepuansl. buonorusa 10 knace. ®I'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Pazaen «3Bomrouus oprannueckoro mupa». Teopus,
TpeHUpOBOUHBIC 3aaanus. Jlernon, 2021r.

6. A.A.Kupunenko. buonorus. Paznen «I'enetuka». Bee Tunsl 3anau. TpeHupoBouHast
terpank. Jlernon, 2021r

7. C.1.Konecuukos. buonorus. Paznen «Oxonorus». Teopusi, TpeHUPOBOYHBIE 33aHUS.
Jlernon, 2021r.

8. B.C.PoxmnoB. TemaTuueckuii 1 UTOrOBBIA KOHTPOJIb. COOPHUK MTPOBEPOUYHBIX PadOT.
buonorus. 11 knacc. Mocksa 2021r.

[IBeroB. buonorus. O6mas 6uosorus 10-11 kmaccel. Mockga. Jlpoga.2012r.

10. H.A.bornanos KonrponsHo-usmepurenbHble Mmarepuansl. buonorus 11 kmace. ®I'OC.
Mocksa. Bako, 2016r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. «Enunas komnexuust LHupposeix O6pazoBatensHbix PecypcoB» (Habop nudppoBbIxX
pecypcoB k yueOnukam nuauu B.B. ITaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Matepuansl k ypoky. Bce paboTbl, Ha ocHOBe
KOTOPBIX CO3/1aH CailT, ObLIN OIyOIuKOBaHbI B razete "buonorus". ABTopamu caiita

npojeaHa 6opInas paboTa 1o CHCTEeMaTU3UPOBAHHIO Ta3eTHBIX CTaTeil ¢ yuéToM
IIKOJIbHOM y4eOHO nporpaMmsl o npeamety "buonorus”.

http://ebio.ru/ - DnexrponHbIit yueOHUK «bronorus». CoaepKUT Bce paselsl
Ononorun: OOTaHHUKY, 300JI0THI0, aHATOMHIO ¥ (PU3MOJIOTHIO YEIOBEKa, OCHOBBI

|~

IIUTOJIOTHH ¥ TEHETHKH, SBOJIIOIIHOHHYIO TEOPHIO M SKOJIOTHIO. MOKET OBITh
PEKOMEH/IOBaH yUaIUMCs JJIsl CAMOCTOSITEIEHON PaOOTBHI.
8. http://djvu-inf.narod.ru/- snexrponnas GubIHOTEKA

http://biology.ru/index.php - Caiit siBistercst IHTEepHET — Bepcueit yueOHOro Kypca Ha
KoMnakT-gucke "Otkpeitas buonorus".



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

