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HHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o yuebnomy npeamery "bruosnorus” (naiee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpemnogaBaHus
yuebHoro npeamera «buoyiorus» U OCHOBHBIX MOJIOKEHUN (enepanbHON padodel mporpaMMbl
BOCITMTAHHUS.

VYuebnsii npenMer «buomorus» yrioy6naéaHoro ypoBHsS u3yudeHus (10—11 xkmaccer)
SBIISICTCA OJHUM M3 KOMIIOHEHTOB IPEIMETHON 00nacTu «ECTeCTBEHHO-HAYYHBIE MPEAMETHI.
Cornacuo monoxenusim OI'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnannu oOydeHus: Ha YPOBHE CPETHETO
obmiero o0Opa3oBaHUS M MPHU3BAHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM,
CpeIHUM OOIIUM, CpPeIHUM MPOQPECCHOHANBHBIM U BBICIIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX MPEIMETOB JOJKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLIEHUE
o0pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIMX 3aja4, CBA3aHHBIX ¢ MpodopueHranueit
0o0y4aromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW O0JIaCTM HAy4yHOro 3HaHuS,
CBSA3aHHOTO C OWOJIOTHEN, MEAMIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WU BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaér mpencraBieHe O LETU U 3aadax
U3ydeHus yaeOHoro npeamera «bruonorusy Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUpPOBaHHME IO pa3ieliaM MU Temawm,
pacnpeneseHre o KiaccaM, peKOMEHIyeT MOC/IeA0BaTeIbHOCTh N3YUeHHs y4ueOHOro MaTepualia
C Y4€TOM MEXINPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTMKM Y4yeOHOro Ipolecca,
BO3pACTHBIX OCOOEGHHOCTEH oOydarommxcs. B mporpamMMe mo OMOJIOTHH peaTu30BaH MPUHITUI
IPEEMCTBEHHOCTH C H3yuyeHHEeM OMOJIOTMM Ha YpOBHE OCHOBHOIO o00IIero ooOpa3oBaHus,
Onmaromaps 4yemMy IpOCMaTpHUBAaeTCs  HAlpPaBICHHOCTh Ha  MOCJIEOYyIOIlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHUS, IKOJOTHUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 30pOBOM 00Opase *KHU3HHU, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoJHoi cpene. B mporpamme mo
OMOJIOTUM TakXKe IMOKa3aHbl BO3MOXXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss W B (OPMHUPOBAHHH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHLHOMN
NeSITeIbHOCTH O0YYaloIUXCcs M0 OCBOEHHMIO COJepKaHUs OMOJOrMYecKOro oOpa3oBaHMs Ha
YpOBHE CpeHero o01mero oopa3oBaHus.

VYuebublit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIaeT
Ouosnoruyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacHIMpEHUE U yriIyOJieHne 3HaHUM
oOyyaromuxcst O JKMBOM TNpUpPOJAE, OCHOBAX MOJEKYISIpHOW W KJIETOYHOM OuoJoruu,
AMOPHUOJIOTUN U OMOJOTHM Pa3BUTHS, T€HETHKH, CENEKLINUU, OMOTEXHOJIOTHH, SBOIOIMOHHOTO
YUEHUS U DKOJIOTHH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPMEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CpelHEero npodeccuoHaibHOro odpazoBaHusi. OCHOBY €ro cojaep KaHUs
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKUX 3HAHMUN, MOJYYEHHBIX MPHU HM3YYCHHUU OOYUYaIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3/ejoB OHOJOTMHM Ha YpPOBHE OCHOBHOTO OOLIETO
oOpasoBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuUTHE. Tak, paCIIUPEHbl U yriIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTeHMSX, JKUBOTHBIX, rpulax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX KH3HH, MJOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHE CBEIEHUS
MPUKJIATHOTO M MOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozmMokHa Takke MHTErpaiusi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOTYYEHHBIMU 00yUalOIUMUCS MIPH U3y4eHUU (PU3UKHU, XUMUH,
reorpauu U MaTeMaTHKH.



CrpykTypa mporpammsl 1o yudeOHomy mnpeamery "buomorus" otpaxaer CHCTEMHO-
YPOBHEBBIM M SBOIIOIMOHHBIN MOAXOABI K H3ydeHHio Ouosoruu. CoriacHO UM, H3ydaroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHMYECKOT0 Mupa Ha 3emile, COXpaHEHHs OHOJOTMYEeCKOro pa3HooOpasus
wianetsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPUOJIOTUH U OUOJIIOTUU Pa3BUTHUS, TEHETHKU U CEJIeKIUU, OMOTEXHOJIOTUU U CHUHTETHYECKON
OMoNIOTHH, AaKTyaTU3UpPYIOTCS 3HAaHUS OOydJalolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHHUE, OCHOBBI HKOJIOTUU U
yueHue o buocdepe.

VYueOublii mnpeamer «buonorus» mnpu3BaH OOECHEUUTh OCBOCHHE OOYdYaloIIUMUCS
OMOJIOTUYECKUX TEOpHA M 3aKOHOB, HJEH, NPUHIMIIOB W NPaBWI, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpA, 3HAHUN O CTPOEHUH, MHOrooOpaszuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYyJsALuU, OHOLEHO03a, IKOCHCTEMBI, O BBLIAIOIINUXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJOTUU, MPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /g pa3BuTHS W MoAAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHI
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuaja B COJEP>KaHUU MPOTPaMMBbI 110
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHMSI M PA3BUTHUSI TOW WJIM WHOU
obOnactu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BaKHEHIINUX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus yuebHoro npenmera «buonorus» Ha yrayOiaEHHOM ypOBHE — OBJa/ICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPTaHU3allMH KHBBIX CHUCTEM
pa3HOro paHra v NpHOOpeTEeHUE YMEHHI MCIOJb30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH MHTEpeca
K ompeneneHHoi o0siacTu mpo(ecCHOHATbHON JIESITEIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WIH K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUsI.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyoIuX 3a1au:

OCBOCHHE  OOYYalOUMMHUCS CHUCTEMBbl  OMOJIOTMUECKMX 3HAaHM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSX M IpaBHJaXx,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KAapTUHY MHpa; O CTPOEHHUHU,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJOTMUYECKUX CUCTEM (KJIETKA, OPraHu3M, MOIMYJALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIOIIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOAaMM  TIO3HaHMSI  JKMBOW  NPUPOIBL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISPHOM M KIETOYHOW OMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETHUKU U CENIEKIIUHM, OMOTEXHOJIOTHHA ¥ CHHTETUYECKOM
Ouoyioruu, MaJeoOHTOJOTHMH, OKOJOTMM); METOJaMH  CaMOCTOSTEIBHOIO  MPOBEACHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOMOJaeHHE, H3MEpPEHUE,
HKCIEPUMEHT, MOJCITUPOBAHHUE);

OBJIaJiIcHHE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIM3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COLMAIbHO-
HSKOHOMHUYECKUMH U SKOJIOTHYECKUMHU MpoOJIeMaMH YeJIOBEYECTBA; OICHUBATH IOCIEACTBUS
CBOEHM JIEeATENIbHOCTH 110 OTHOLIEHUIO K OKpYXKarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIOJATH MEpHI
npopMIaKTUKH WHOEKITMOHHBIX 3a00J€BaHN, MPaBHUIa MOBEICHHUS B TIPUPOJIE U OOECIIeUeHUs
0€30MaCHOCTH COOCTBEHHOM KXH3HENEATENbHOCTH B YPE3BbIUANHBIX CUTYyalUSX MPHUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHUS B 001acTu
OMOJIOTHH;

pa3BUTHE y 00YYaIOMIMXCS WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJICIOBAHUSMU B OWOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEl OHMOJIOrMYecKOro HCCIeIOBaHusl, MPOBEICHUs



OKCIIEPUMEHTATBbHBIX HWCCICIOBAHUM, peIIeHUs] OWOJIOTMYeCKHX 3a/ad, MOJCIUPOBAHMS
OHOJOrn4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHUS K JKMBOW MPHUPOAE B LEIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKOM
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B MPUPOJIC; UHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHne 00yJaromUMHUCI KOMIIETEHTHOCTH B PAllMOHATBHOM IPUPOAONOIH30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBSI M 3JI0POBbSI OKPYKAIOMIMX JIOACH (COONIONCHHUS Mep
npodunaktuku  3a0oneBaHuii, oOecriedeHne  OE30MACHOCTH  KU3HEICATEIBHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX PUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOy4YaIOUIMMHCS HHIUBUIAYaTbHON
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOUIEH mocienymomeMy HpodhecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBHUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMHU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha U3yuy€HUE OHMOJOTMU Ha YriayOJIEHHOM YpOBHE
cpenHero obmiero obpasoBanms, coctaBiser 204 dgaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3anMoOHHBIX (GOpM, METOJOB U CPEACTB OOydeHus OuoIoruu
OCYIIIECTBIISIETCS ¢ YYETOM CHEUM(PUKU €ro COACp)KaHUS U HalpPaBICHHOCTH Ha MPOJOJKEHUE
Ounosnoruueckoro oOpa3oBaHHs B OpraHU3aLUAX CpPEAHEro MPo(ecCHOHATBFHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNnbHBIM YCIOBHEM TMPH OOyYeHHH OMOJIOTHMU Ha YriayOJIEHHOM YpOBHE SIBIISETCS
MpOBEJCHUE J1Aa0OpaTOPHBIX U TMpakTHUecKux pabdotr. Takke ywacTtue oOydarmmxcs B
BBIMIOJTHEHUH TPOEKTHBIX UM  y4eOHO-UCCIEOBATENbCKUX PabOT, TeMaTHKa KOTOPBIX
OTIpEeNIeNISIeTCSl YYUTEIEeM Ha OCHOBE HWMEIOIIMXCS MaTepUAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas O6uMoNIOTHSI — KOMIUIEKCHAs Hayka. KpaTkasi uctopusi pa3BuTHs OHOJIOTHH.
buonornyeckne Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTaJIbHbIE, NPUKIAAHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuoJOrMM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHbI
mupa. [Ipodeccun, cBs3anHple ¢ Ouosyorueid. 3HaueHHEe OHWONOTMM B MPAKTUYECKOH
JESATEIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO34HCTBE, MPOMBIIUIEHHOCTH, OXpPaHE
PUPOJIBIL.

JdeMoHcTpannn

[Toptpetsr: Apucrorens, Teoppact, K. JIlunnelt, XK. b. Jlamapk, Y. Jdapsun, V. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU Haykammu», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTembl Kak npeamer u3ydeHus ouosnoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb U 1IEJIOCTHOCTb, CIOKHOCTb U YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CaMOOpPraHW3alus, CAMOBOCIPOM3BEIEHUE, Pa3qpPaXKUMOCThb,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIM,
OpraHNU3MEHHBIM, MO YJIILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, Npoucxoasmue B *KUBBIX cucTeMax. OCHOBHbIE NMPU3HAKU KUBOTO.
Kuzsp kak popma cymectBoBanus Matepuu. Hayku, nzydaromue *HUBbl€ CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHsaTMe o 3aBUCMMONW UM HE3aBUCHUMOM
nepemenHoi. IlmanmpoBanne skcnepumenta. [loctaHoBka W mpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ H0CTOBepHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHunHbBI HCKaXKE€HUST Pe3yJbTaTOB 3KCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPH3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPraHU3ALMM KUBOM MPUPOb», «CTpOeHUE )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreorienos», «buochepan, «MeTopl H3yUdeHHS] JKUBOU MPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE IS IPOBEICHUS HAOIIOACHUH, H3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «lVcnonap30BaHUE PA3IMYHBIX METOJOB IPU M3YyUYEHUU KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku

Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €AMHULA KUBOro. McTopus OTKpBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoapl MOJEKYJISPHOM M KJIETOUYHOW OHOJOTMH: MHKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOJ MEUEHBIX aTroMoB, auddepeHmaibHoe eHTpudyrupoBanue,



KyJbTUBHUPOBAHUE KIIETOK. M3yueHue QuKcUposanHvix KiemokK. DICKTPOHHAs MHUKPOCKOIIHS.
Kongoranvnas mukpockonus. Bumanvnoe (npudicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENbHBIX, KUBOTHBIX U
OaKTepHaATIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIIETOYHOM Ouosioruu (Xxpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOoM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBogasl. MoHOCaxapuabl, AMCAXapHUIbI, OJATOCaxapuiabl W Tmonucaxapuisl. OOmuit
IUIaH CTPOEHUs U (U3UKO-XMMHMUYECKHE CBOMcTBa yrieBojoB. buosornueckue ¢GyHKIUN
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudpukanmss  unumos.
Tpurnuuepuasl, pochoaunuasl, BOCKH, crepouibl. buonornueckne pyHkiuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Crpoenne HykinenHoOBbIX KuCIOT. HykneoTumsl.
[Tpunuun xommuiementapHocTt. IlpaBmino Yapradda. Crpykrypa JJHK — nBoitHas crmpais.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuuu  AT®. BoccraHoBIEeHHBIE MEPEHOCYMKH, HUX (QYHKIUM B KiIeTke. [pyeue
HYyKaeo3uompugocgamol (HT D). CexBennpoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE W OHO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOINIeKyNl. Mooderuposanue cmpykmypbvi U  QyHKyuil
Ouomonexyn u ux komniekcos. Komnvromepnwiti ouzaiin u opeanudeckuii cunmes OUOMONEKYI U
UX HenpPUPOOHbIX AHATLO208.

JleMoOHCTpaLun

[Hoptpertsr: JI. [Toaunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHUYECKHX DJJIEMEHTOB B HEKUBOM MPUPOAE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIa XMUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl OEenKOBOW MOJNEKYIb», «CTpoeHHE MOJEKYyN yriaeBoAoB», «CTpoeHHEe MOJIEKYI
munuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

Ob6opynoBaHue: XMMHAYECKas Mocyia 1 000pyI0BaHHE.

JladopaTopnasi padora «OOHapykeHHE 0CITKOB ¢ MTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnasi pa6ora «/ccnenoBaHnne HyKJIEMHOBBIX KUCIOT, BBIIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: yKapHOTHYeCKass M IMpokapuoTudeckas. CTpyKTypHO-(yHKIHOHAIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHre MpOKApUOTHUYECKON KieTku. Kietoynas creHka OakTepuidi ©  apXeu.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPHOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHyecKoil MeMOpaHbl. TpaHCIIOPT BeHIeCTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemMOpansl. Pabota
HATPUN-KaJTMEeBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 (yHKIIMH KJIETOYHOW CTEHKH pacTeHHi, TpuoOoB.

[Mutonnazma. L{utozons. Llutockener. JBmwkeHue mutorazMel. OpraHouabl KIETKU.
OnHOoMeMOpaHHBIE OpraHOWABI KIEeTKH: 3HjomIazmMarndeckas cetb (DI1C), anmapat ['ombmku,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHHTe3  KJIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHIIOIIA3MaTHYeCKUi peTukyayM. CekperopHast ¢yHkuus ammapara [oibmxu. Moougpukayus
benxos 6 annapame I onvoacu. Copmuposka benkos 6 annapame I onv0scu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIxX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, IJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmuod. Cumdbuocenez (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHUN.

HemeMm0Opannbie opranousl kiaeTku CtpoeHue M (QpyHKIHMH HEMEMOpaHHBIX OPraHOMIOB
kiaeTku. PuGocombl.  IIpomedxcymounvie  ¢hunamenmoi. MUKpOOUIAMEHTBI. AKmuHo8bie
Muxkpogpunramenmol. MplIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpy6ouku. Krnerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. benku, accoyuuposannvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoILIa3Ma, SAPBINIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomaThHa — TUCTOHBIL. J{uHamuka s0epHou
06010uKU 8 MUmo3e. oepHulii mpaHcnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  DYKapHOT
(pacTUTENnsHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun

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

Tabmumpl 1 cxembl: «CTpOEHHE HSYKAPUOTHUECKOW KIETKW», «CTpOeHHE KUBOTHOM
KJIEeTKN», «CTpOCHHE pAaCTUTENbHOM KIETKN», «CTpoeHre MUTOXOHAPUMY», «Snpoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl PacTUTENBHBIX, JKUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlaGopaTopHas pa6ora «/I3yueHne CTPOCHUS KIETOK Pa3IHUHBIX OPTaHU3MOB.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «/ccrenoBanue iasMonn3a M AEMa3Moj3a B PACTUTEIbHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHre IBMKEHUS TUTOILUIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpO(HBIE M  reTepoTpodHBIA. YyacTue KuUCIOpoga B  OOMEHHBIX  IPOIIECCaX.



Ounepreruyeckoe oOecrieueHne kieTku: mpeBpamieHue AT® B 0oOMEHHBIX Mpoleccax.
@DepMeHTAaTUBHBIM XapakTep peaklUHid KIeTOYHOro merabonuszma. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otiauuusi (pepMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benku-akTUBAaTOphl U OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IIMYHBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OpraHUYECKHUX BELIECTB B KieTke. DorocuHTe3. AHoxcucenuwvli u
oKcuzeHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHUEe (GOTOCHUHTE3A.

Xemocunte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpHU(UIUpYIOIINE
OakTepuu, kene300akTepuu, cepodaKTepuu, BOJOPOIHbIE OaKkTepun. 3HAUCHHUE XEMOCHHTE3a.

AnaspoOHbIe opraHu3Mbl. Bunel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BAHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl 2HEpreTnyeckoro obOMeHa. I[loAroTOBUTENBHBIN 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonornuyeckoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHue. Pojib MUTOXOHIpUN B mpoleccax
Oounonornyeckoro okucieHus. Lluknmueckne peakumu. OkuciaurenbHoe (BochoprupoBaHue.
Ounepeus membpannozo epaduenma npomonos. Cunme3 AT®D: paboma npomouuou ATD-
cunmaswl. llpenMyiectBa a’poOHOro MmyTH OOMEHa BEIIECTB INEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

[Toprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IJHEpreTudeckuii oomen», «buocunres Oenkay,
«CtpoeHnue GpepMeHTa, «XEeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBON MUKPOCKOII, 000pYJOBaHUE /sl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3yueHue KaTaJUTUYECKONW aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTtopnas paGora «/3yyeHue (GEpMEHTATUBHOIO pacUICTJICHU MNEepOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKECHUSI U IBIXAHUSI.

Tema 7. HacieacrBeHHass HHpOPMALMS M pean3anus eé B KJeTKe

Peakuuu matpuuHoro cuutesa. [IpHHIMI KOMIJIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsanusi HacnencTBEHHOM uWHGopMmauuu. ['eHeTWyeckwil KoJ, €ro CBOCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpHUNIMKM: KOMIIJIEMEHTAPHOCTb,
AHTUIAPaIEIbHOCTh, aCUMMETPUUHOCThb. Cospeganue mampuunvix PHK 6 syxapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsaus u e€ stanbl. Yuactue TpancnoptHeix PHK B GuocunTtese Oenka. YcinoBus
6uocunTe3a 6enka. Koguposanue aMmuHokuciot. Poias pubocom B 6GuocuHTese Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalys TeHoMa y MPOKapuoT U
JyKapuoT. Perymsiiusi akTMBHOCTH TE€HOB y MpokapuoT. ['mmote3a omepona (P. XKakxoo, XK.
Mano). MonekynapHvle mexanHuzmvl 3Kchpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHbIe (OPMBI JKU3HU U OOJUraTtHble napa3uthl. CTpoeHHe MPOCThIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn JIHK-cooepocawjux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.



Bupycuble 3a0oneBaHusi yenoBeka, KHMBOTHBIX, pactenuid. CIIUAJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananusz oonvuux maccusos («bigdatay) cmpyxkmyphuix
ouonocuueckux oanuvix. Hanomexmonocuu 6 o6uonoeuu u meouyuwne. Illpoepammupyemvle
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumpl u  cxembl: «buocuHTes Oenka», «l'eHeTHMUeckuii Kom», «Bupych,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/Ku3HeHHBbIH MUK KIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaronmx B uHTepdase. [loaroroBka kieTku K JeieHuto. [IpecuHTeTHYeCKHiA
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIBI
uHTEp(Pasbl.

Marpuunbii  cunre3 JHK — pemmkanusa. Ilpunnuner  peruukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUNApPAUIENbHOCTh. MexaHu3M
permmkauun  JIHK.  Xpomocombl. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kietkn — muto3. CTaguu MUTO3a U MPOUCXOJSALIME B HUX Ipouecchl. Turmbl
Muto3a. Kapuokunes u uutokunes. buonornueckoe 3HaueHrE MUTO3A.

Perynsuus MutoTHueckoro unukiaa kietkd. [IporpamMmupyemas kierouHas rudenp —
arornTo3s.

Knerounoe sapo, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMMKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u cubenu knemox. «L{ugpposasn knemrkay — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl u cxeMbl: «KWU3HEHHBI MUK KIETKH», «MuTO3», «CTpOEHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpomIpenaparbl: «MHUTO3 B KJIETKax KOperika
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOTIpErapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OJHOKJIETOUYHBIE, KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKIETOUHBIE BOJIOPOCIIH, IPYTHe MpOTUCTH. KonoHuanpHbIe
OpraHU3MBlI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTraHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pacreHuil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTenbHas, IOKPOBHA,
MPOBOASIIAsl, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUS, (PYHKUMNH W PacCHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKUBOTHBIX TKaHEW: JIUTEIUANIbHA,
COCIMHUTEINIbHASA, MbIleuHasi, HepBHAasi. OCOOCHHOCTH CTpOeHUs, (PYHKIUNA W PaCIONOKECHUS
TKaHEH B OpraHax >KUBOTHBIX U YEIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opraubl U CUCTEMblI OPraHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.



Onopa Tenma opranusmoB. Kapkac pacrenuil. CkeneTbl  OAHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyxHblli 1 BHyTpeHHUH cKkeneT. CTpOeHUE U TUIIBI COCIUHEHUS
KOCTEH.

JIBr>keHue opraHusMmoB. J[BUXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHUIHOE,
JKI'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIIETOYHBIX PACTCHUMN: TPONHU3MbI M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOUHBIX AKHBOTHBIX U Y€JIOBEKa: MbllleyHas cuctema. Peduiekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre BoAbI, YIJIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpPUIIONIOCTHOE M BHYTPUKIIETOYHOE IMILEBAPCHHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. J[pixanue xuBoTHbIX. [{uddys3us razos uepes
MOBEPXHOCTh KIIeTKU. KokHOe nbixanue. JlprxarenbHas MOBEpPXHOCTH. JKabepHoe u JErodHoe
JpIXxaHue. JIpIXaHue I03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIIOLUOHHOE YCIOKHEHUE
CTPOEHHMsI JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cUCTEMa 4YeloBeKa. MexaHusm
BEHTWJISLIMM JIETKUX Y NITUIL] U MIIEKONUTaOMMX. Perymsiuus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKHMBOTHBIX M uenoBeka. Cepjie, KpPOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenue y opranuzMoB. Beiaenenue y pacteHuil. BplneneHue 'y  5KMBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbleneHusd. @uibTpanus, cekpeuuss U oOpaTHOe
BCachIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblAeTeHNs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBLICIUTEIBHON CHUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeKa. Iloukwm.
Crpoenue u pyHKIHOHUpOBaHUE HeppoHa. OOpazoBaHNE MOYH Y YeTIOBEKa.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3alIMTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOM U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX IPON3BOJAHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HMMMYHHTET.
Bpoxnénublii ©M  npHOOpETEHHBIM  crienupUUecKuil UMMyHHUTET. Teopus KJIOHAJIBHO-
cenexktuBHoro nmmyHnutera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. PoJib BpOxKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

Pa3apaxkuMoCcTe M perymsanuss y OpraHu3MoB. Pa3ipakuMoOCTb y OJHOKIIETOYHBIX
opranusmoB. Takcucel. PazgpaxxumocTs U peryisuus y pacTreHuil. PocToBble BelecTBa U UX
3HAYEHHUE.

HepBHas cucrema u peduexTopHas peryssuus y >XUBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTIensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopnas ayra. besycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M 4yesoBeka. JKenesbl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBUE TOpMOHOB. B3amMOCBs3p HEpPBHOH U
SHJIOKPUHHOU cucteM. [ unoTtanamo-runodusapHas cucrema.

JleMoHCTpauMu

IToprper: U. I1. I1aBnoB.

Tabmuupbl u cxemsl: «ONHOKIETOUHBIE BOAOPOCIN», «MHOTIOKIETOYHBIE BOIOPOCIHY,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HaceKOMbIX», «TkaHuM pacTeHMI,
«Kopuesbie cuctembl», «Ctpoenue ctelns», «CTpoeHHe NHUCTOBOM TIIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener 4denoBekay, «llmmesapurensHas cucrema», «KpoBeHOCHas cuctemar,



«/IpixarenpHas  cucrema», «HepBHas cucremay, «Koxa», «MpbllieyHass  cucreman,
«BploenurenpHas cucTeMa», «DHIOKPHHHAsA cucTeMay, «CTpoeHue Mplmuely, «MMMyHHUTET»,
«KumeunomnonoctHele», «CxemMa NUTaHUs pacTeHUi», «KpoBEHOCHbIE CHUCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IIaHapun», «BHYTpeHHEE CTPOCHHE [107KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctemMa MIIEKONMTAIOIIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMIUISIpbl KOMHATHBIX pAacT€HUH, repOapun pacTeHUI pa3HbIX OTJIEJIOB, BIAXHbIC IIpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuEe Uil JIEMOHCTPAallMd I[IOYBEHHOI'O M BO3AYIIHOI'O IMTAaHUS PACTEHHH,
pacuierieHust KpaxMana ©  O€JIKOB TMoJ JedcTBHEeM (epMEeHTOB, 00OpyIOBaHUE JUIS
JEMOHCTPALIMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEeIIbHBIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnas padora «/3yueHre TKaHei >KUBOTHBIX.

JlabopaTopnas padora «l/3y4yeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0ecIoI0ro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALHNSA, (PparMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe pasMHokeHue. IlosmoBele KieTku, nmiau ramersl. Meno3. Cragum Melosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpen3aponpimieBoe  pasButHe. l'ameroreHe3 'y JKMBOTHbIX. IloslOBBIE  Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omio10TBOpEeHNE U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OMIIOOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTUs — HayKa O Pa3BUTUHU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobneHue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodnenue. brnacmyna, munol
onacmyn. OcobeHHOCTH APOOIEHUST MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3akJialka OpraHoB W TKAaHEH W3 3apOJIbIIIEBBIX JINCTKOB. B3anMHOE BIMSHUE 4YacTel
pasBUBAIOIIErOCs 3apofblimia (3MOpHOHANbHAs MHAYKLUMA). 3akjiajka IUJlaHa CTPOSHHS
KUBOTHOTO Kak pe3yJbTaT HUEPAPXUYECKUX B3aMMOJCHCTBUA TE€HOB. BiusHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. llocTaomOpuonaneHbl mnepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y OECIO3BOHOYHBIX W IO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHue MPSMOro0 U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunel pocta >XKMBOTHBIX. DaKTOpbl pEryjsiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M 4esoBeka. [leprojpl OHTOreHesza 4yelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['amerodur m cnopodut. Meio3 B >KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Tmpolecce Meiosa. ['ameToreHes y pacTeHM.
OmiogoTBOpEHNE U Pa3BUTHUE PACTUTENBHBIX OpPraHuW3MOB. JIBOWHOE OIJIOAOTBOPEHHUE Y
I[BETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHn3MBI pEryJIsiuy OHTOTE€HE3a y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpanuu

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



Tabmuubl n cxembl: «BereraTuBHOE pazMHOXKeHHE», « THUIBI OECIONOr0 Pa3MHOKECHUSN,
«Pa3MHOXeEHHE XJIaMUJIOMOHA/b», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHe SHULIEKIETKH U CHEPMATO30HIa»,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsmoe pazButHe», «Pa3BuTHE MaCKOTO
Kykan, «Passutue capanum», «Pa3Burue IArymku», «/IBoMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX
pacteHui», «CTpoeHrue ceMsiH OJHOJOJIbHBIX U ABYIOJBHBIX pacTEeHUN», «KM3HEHHBIN LHUKII
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK IAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpENapaThl SULIEKJIETOK U CIIEPMATO30110B,
Mozelb «L{uKIT pa3BUTHS JIATYILIKI».

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BplisiBIeHHE NPU3HAKOB CXOJCTBA 3apOJbILICH MMO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnas padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi craHOBIEHUSI U pa3BUTHUsI T€HETUKM Kak Hayku. PabGotsl I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHbIX yu€HBIX B pa3BuTuu reHetuku. Paborer H. K.
Konsosa, H. U. Basunosa, A. H. benosepckoro, I'. 1. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJuIE€IbHBIE
TeHbl, AJbTEPHATUBHbIC NPU3HAKH, JOMHUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3UIOTAa,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, reHoTul, (eHoTurn. OCHOBHBIE METObl T€HETHKU:
rUOPHI0IOTHUECKUH, IUTOIOTMYECKHUH, MOJIEKYISPHO-TEHETUYECKUH.

JleMoOHCTpaL U

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! 1 cxeMbl: «MeTOIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKOH €IUHOOOpa3us
ruOpusioB nepBoro nokojeHus. IlpaBuno gomuHupoBanus. Bropoil 3akoH MeHnzaens — 3aKkoH
pacienieHus: npu3HakoB. L{uTogornueckrie 0CHOBBI MOHOTHOPUIHOTO CKpelrBanus. ['unoresa
YHCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBaHMS.
Pacmierienne npru3HakoB NpU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJeI0BaHMs MPU3HAKOB. L{UToM0Ornyeckue 0OCHOBBI TUTHOPUHOTO CKPEIIMBAHUS.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacIeI0BaHNE
I€HOB, HAPYIICHHUE CLCIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAHU3M OIPENEIICHUS I0jJa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBII M TeTEepOoraMeTHbI moJ. ['eHeTHueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenocrtHas cucrema. Ilinedorponuss — MHOMKECTBEHHOE IEHCTBHE TIEHA.
MHOXeCTBEHHBIN aienu3M. B3aumonelcTBue HealeabHbIX Te€HOB. KoMIuieMeHTapHOCTbD.
Onucras. [Tonmumepus.

['eneTnueckuii KOHTPOJb pa3BUTHS PACTEHUM, JKUBOTHBIX M YEJOBEKa, a TaKXKe
(U3NOTIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUuH. [eHermueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aMMOACHCTBUS «XO35SUH — Mapa3uT» U «XO3iUH —
MHUKpOOHOM». ['eHeTHuecKne aceKThl KOHTPOJIS U M3MEHEHUS HaClleICTBEHHON MH(pOpMaIiy B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoHCcTpan MU

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

Tabmuubl u cxemsl: «IlepBbiii U BTOpOIi 3aKoHBI Menaens», «Tperuii 3akoH Mennens»,
«AHanusupymllee ckpemuBanuey, «HenonHoe noMmuHpoBanne», «CLEeMIEHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30huiby, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoaeincTere reHoBy.

Ob6opynoBanue: MOJENIb JUIsl JeMOHCTPAIlMK 3aKOHOB €IUHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS INPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMU CLEIUIEHHOTO HACJIEI0BaHUs [IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckass padora «3ydeHue pe3yslbTaTOB MOHOTHOPUAHOIO CKPEUIMBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHud ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHBbIE W KOJWYECTBEHHBIE TpPHU3HAKU. BUIbI  HU3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukaronHas U3MEHUYUBOCTh. Poiib cpeapl B (hopMHUpOBaHHH MOIU(DUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuoHHBIN psn ¥ BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBAa TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KombOuHatuBHass W3MEHYUBOCTh. Meiio3 U MOJIOBOM Mpoliecc — OCHOBAa KOMOWHATHBHOU
W3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3J]JaHUM T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buabl MyTanuii: TE€HHBIE, XPOMOCOMHBIE, TE€HOMHEIE.
CrHoHTaHHBIE W WHAYLUUMPOBAHHbIE MYyTallUM. SIOepHbIE M IUTOILIA3MaTHYECKUE MYTalUU.
Comaruueckne W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTaluil. MyTareHel U HUX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHUX
psanoB B HacienctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BuesnepHas HM3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPONb SNULEHEMUYECKUX Gakmopos 6 Haciedo8aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoHCTpaL UK

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Bunmbl m3meHumBOCTHY, «MoOau(UKaMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ W3MEHYHMBOCTH»,  «Meio3»,  «OmnogorBopenue»,  «[ eHeTHdyeckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

O6opynoBaHue: XUBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «lVcciemoBaHWE 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHON
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PSAJIa ¥ BAPUAITMOHHON KPUBOM».

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIPENnapaTax)».

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHas MNporpaMma HCCIEJIOBAHHMS T'E€HOMAa 4YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEAIOTHYECKUH, OJM3HEIOBBIN, [IMTOTCHETHYCCKUN,
MONYJSLUOHHO-CTATUCTUYECKUHM, MOJIEKYJsipHO-TeHeTnueckuii. COBpEeMEHHOE OmpeesieHue
TE€HOTHINA: MOJHOT€HOMHOE CEKBEHUPOBAHUE, IN€HOTHUIIMPOBAHUE, B TOM YHUCIIE C IOMOUIBIO
[T[[P-ananu3a. HacnencrBeHHble 3aboneBaHusi uyenoBeka. [ '€HHbIE U XPOMOCOMHBIE OOJIE3HU
YyeJoBeKa. bone3Hu ¢ HacIeICTBEHHOW MpeapacloioKeHHOCThIO. 3HAY€HUE MEIUIIMHCKOMN



TCHETUKUM B NPEJOTBPALICHUM M JICUCHUU T'eHETHYECKHUX 3a0oJeBaHUMN yenoBeka. Menuko-
FEHETUYECKOE KOHCYJIbTHpoBaHHE. CTBOJIOBBIE KIIETKH. [IOHATHE «rE€HEeTHYEeCKOro rpysay.
DTUYECKHE acTIeKThl UCCIIEOBAHMIA B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalllled cpeasl. ['eHermyeckas MpeapacronoKeHHOCTh
YEJI0BEKa K MMaTOJOTUSM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuortun uenoBeka», «MeToabl W3YYeHHs] TEHETUKU YEIOBEKay,
«["enernueckue 3a0601€BaHUS YCIOBEKA.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukauuss ¥ cenekuus. 3apoXkACHUE CEeJIeKUMU W JoMmecTtukauuu. Yuyenue H. N.
Bagsuoa o LlenTpax mpoucXo0XI€HUS 1 MHOTO00pa3us KyJIbTYpHBIX pacTeHuil. Posb cenexkiuu
B CO3/JJaHMM COPTOB pacTeHUM U 1opoa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAcieACTBEHHON m3meHunBocth H. WM. BaBuiioBa, ero 3HaueHue mis
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. MickyccTBEHHBIN OTOOP: MAacCOBBIN U MHJIMBUYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue npousBoauTesneil mo motroMctBy. OTOop mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHITY C MTOMOIIBIO aHAIN32
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIMOHHOM paboTel. PanuanunoHHbIl 1
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYyJIbTypHBIX (OpPM OpPraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomMOuHaHTHbIX JIHK s
MIOJIyYEHUSI UCXOAHOIO MaTepuaa Juis CEIeKIUH.

[Tonyuenne mnonumionnoB. BuayrpuBumoBas rulpuauszanus. bauzkopoacTBeHHOE
CKpelBaHue, uiu MHOpuauHr. HepoacTBeHHOE ckpeluBaHue, Win ayTOpuauHr. I'etepos3uc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHUS CEJIEKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHEe U M3YYECHHE T'€HETHYECKHUX PECYpCOB KYJIBTYPHBIX PACTEHHH U MX AUKUX
ponuyel A co3JaHusl HOBBIX COPTOB U TMOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBLIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblix uel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

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

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKIEHHUS U MHOr000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEIACTBEHHOW HM3MEHYMBOCTH», «METOIBI CEleKIUMN»,
«OTtnanénnas rudpuan3anus», «KMytarenes.

JlaboparopHasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUU M MOPOJ JOMAIIHHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHHII.

IpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikekypensi «OCHOBHBIE METOJIBI U JOCTHXKEHHUS CEJICKIIMU PACTeHHI M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA M CHHTeTHYeCKasi OMOJIOrUsA

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKAHEBBIE KYIBTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaauluoHHas OHOTEXHOJOTHS: XJeOOomeyeHue,



MOJIy4EeHUE KUCIOMOJIOUHBIX MPOJIYKTOB, BUHO/AEIHE. MuKpoOuoaoruueckuii cuate3. OObEeKThI
MHUKpOOHOIOrn4eckux TexHonoruii. [IponsBoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO NTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. ComaTuueckass rHOpUIM3alus U coMaThdeckwii smOpuorenes. lcmonmp3oBanue
raluIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX aHnmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMs AWLIEKIETOK W KIOHMPOBAaHWE JKUBOTHBIX. MeETOA TpaHCIUIAaHTALUU SIEp
KJIETOK. Texnonocuu 0300po6nenus, KyibmMUusUpOBaHUs U MUKPOKIOHAILHO20 DAIMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T'eHHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYHPOBaHUE
pexkomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS U TMEPCIECKTHBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menunuackue onorexnonorun. [loctreHomHas mudposas menunuHa. [TIP-muaraocTuka.
MeTaboa0MHBI aHaIM3, TEHOLEHTPUUECKUH aHaiu3 MpoTeoMa 4YeloBeKa IS OLEHKHU
COCTOSIHUSI €r0 370poBbsl. Vcnosib30BaHHE CTBOJIOBBIX KJIETOK. TaprerHas Tepamus paka. 3D-
OuonH)xeHepusi A pa3paOOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOIHH,
CO37aHMUSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOIMH TpEXMEPHOIO OWONPUHTUHIA U
ckaddosauHra Ui pelieHus 3a1a4 NepCOHANIN3UPOBAHHONW MEIULIUHBI.

CoznlaHue BEKTOPHBIX BaKLMH C LEIbI0 OOecredeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYISpPHBIX MeXxaHu3MoB (yHkiumonupoBanus PHK-
COJIEprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIE 3a00J1€BaHUS YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmunpl u  cxembl:  «/cnonap3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKekypeust «buoTexHoIorus — BaXKHeas npou3BoIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJCTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJICHNA B 0HOJIOTHHI

OpomonnonHas teopust Y. Jlapsuna. IIpennocbuikn BO3HUKHOBEHUS JapBUHH3MA. JKHU3HB
U Hay4Has nearenbHocTh Y. [lapBuHa.

JBukymue cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHU3MOB, HACIIEACTBEHHAas H3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTndeckoit Teopun sBomonuu (CTI). HelitpanbHast Teopust 3BOIIOLNY.
CoBpemeHHas IBOJIIOIMOHHAs Ouosorus. 3Haue€HUE SBOJIOIMOHHON Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JeMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, U.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xongern, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnew)», «JlecTHuna >KuBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpPMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd U
XHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nmyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «Dopmbel O0ppOBI 3a cymiecTBOBaHue», «llopoasl romybGei», «MHoroobpasue



KYJbTYPHBIX (hopM KamycTbl», «Ilopoabl JoMamHuX *KUBOTHBIX», «CxeMa 00pa3oBaHMs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS IBHIXKYIIUX CHI 3BOJIOLUNY», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmynsiuust Kak 3JeMEeHTapHas eAuHuLa 3BoolMH. COBpEMEHHBIE METOJbl OLEHKU
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3meHenue reHopoHaa MOMyIsIuN KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHl (IBIDKYIIUME CHJIBI) 3BOJIONMH. MyTallMOHHBIA MpoIecC.
KombOunaruHass u3mMeHUHMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamNpaBlEHHbIE W3MEHEHUS
qacToT ayienedl B momynsanusx. Oddekt ocHoBarens. IDggexm OYmuLiouHO020 20PAbIUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMyISIAN:
reorpaduueckas (IpocTpaHcTBEHHAs ), OMonornyeckas (penpoayKTUBHASA).

EcrectBennblii oTOOp — HampaBisiomuid ¢GakTop sBomonnu. DOpMBI €CTECTBEHHOTO
oTOopa: IBWXKYLIUH, CTaOWIM3UPYIOUIHNM, pa3peiBatomiuii (qu3pynTuBHbI). [lonoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIONMU. BO3HHKHOBEHUE
npucnoco0ieHnit y opranu3smMoB. ApomMopho3sl U uanoanantanuy. [lpumepsr npucnocoOieHnit
y opraHusmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOIIOLIUU.
W3omsiust — kimoueBoil  axTop BuAooOpazoBanus. Ilytm u cmocoObl BHao0Opa3zoBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE)
(monumnonanzanuus, rudpuanzanus). JIuTenbHOCTh SBOIOIIMOHHBIX POIIECCOB.

MexaHu3Mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponbp  3BomtonmoHHON Ouonoruu B pa3pabOTKE HAy4yHBIX METOJOB COXPAaHEHUs
61opa3HooOpazus. MUKPOIBOMIONUSA U KOIBOJIOLMUS IMapa3sUTOB U HMX X035ieB. MeXaHU3MBI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabnuupl u cxembl: «MyTallMOHHAs U3MEHUNBOCTbY, «[loMysAIMOHHas CTPYKTypa BUAAY,
«Cxema mposiBleHUs 3akoHa Xapau—BaitnOepra», «JIBHXKyIIHe CHUIBI  SBOJIOLMN,
«DKOJIOTHYECKasT HM30JALMs TONYISIIUNA ceBaHCKOM ¢openny», «l'eorpaduueckass u30IALUSA
JUCTBEHHUIIBI CUOMPCKOM U JTMCTBEHHMIIBI AaypcKony», «[lomynsioHHbIe BOJIHBI YUCICHHOCTH
XUIIHUKOB U KepTB», «Cxema JeicTBUSA ecTecTBEHHOro ordopa», «Dopmbl OOprOBI 32
CYIIIECTBOBAHHUE, «HaycTpuanbHbIN MEJIaHU3M, «KuBble HACKOIIaEMBIEY,
«IlokpOBUTENBCTBEHHAs OKpacka >»XHBOTHBIX», «lIpenympexnaromas oOKpacka >XHBOTHBIXY,
«®Du3nonoruueckre agantauuny, «I[IpucnocodbiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kputepun Buna», «Bunsl-aBoitHuku», «CTpykTypa BHIa B npupone», «CrocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00OOpa3oBaHHE TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BHMJI000pa3oBaHMe BHUJOB CHHUI, «[lomumuionasl pactenuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdbapuy pacTeHH, KOJUIEKIIMM HACEKOMBIX, dydesa MTHUI] U 3Bepei ¢
IpUMepaMu pa3jMyYHbIX MPUCIOCOOJIEHUH, Yydela MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUYHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0CO0CH OHOTO BUIA.

Jladboparopnasi paGora «lIpucrnocoOsieHuss OpPraHU3MOB W HMX OTHOCUTEJIbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPHUTEPHION.

Tema 3. MakposBosouus U eé pe3yabTaThl



Meroasl u3yueHusi MakposBoatouuu. [TaneoHTonornueckre MeTo Ibl U3y4eHHUs! BOJIIOLNH.
[Tepexonubie popMbl U PUIOrEHETUYECKUE PSIbI OPTaHU3MOB.

Buoreorpadpuyeckne ™meronasl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTPoBOB. bruoreorpaduyeckue odnactu 3emian. BUibl-oHIEMUKH U PETUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTHICCKUE METOMBI M3yYCHUS SBOIOIHUH.
I'eneTnyeckue MexaHU3Mbl SBOJIOLMHA OHTOTE€HE3a U IOSBJICHUS SBOJIOLMOHHBIX HOBLIECTB.
['omonornyHbie U aHAIOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIsIpHO-
reHeTUYeCKrue, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHMe METOAbl HM3yYeHHUS  DBOJIOLHUU.
['omonornynbie TeHbl. COBpeMEHHBIC METO/IBI TOCTPOCHHUSI (PHIIOTEHETUYECKHX JCPEBLEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmumel 1 cxeMbl: «OUIOTCHETUYCCKUHN PSJT JIOMIATN», «APXCONTEPUKC, «3BEPO3YyOBIC
amepb», «Creronedans», «Punnodure», «CemeHHble manopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOB», «Penmukte», «HadambHble cTaguu 3MOPHOHAIBLHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTrMYHBIE W  AHAJIOTUYHBIE  OPTaHbI»,



[TpoucxoxaeHne MIICKOMHUTAINUX ¥ NTUll. [lpuHnun kioyeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie MO 3paM U MEepUoAaM: apXei, MpoTepo30H, Majaeo30i, Me3030H,
KaiiHOo30#. OOmas xapaKTepuCTHKa KJIMMara U Treojiorhyeckux mponeccoB. [losBneHue u
pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJe00pa3oBaHHE: €ro YCIOBUS M BIMSHHE HA Ta30BbIA
coctaB aTMOC(]ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3HUCHI mpouuioro. IIpuuuHbl U ciencTBus
MaccoBbIX BbIMHUpaHUil. COBpeMEHHBIA SKOJIOTHMYECKUN KpU3HC, ero ocodeHHocTu. [Ipobiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudyeckoro mupa. [IpuHIUMIBI KiacCU(pUKALUU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpannn

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, [[x.
Xonpeiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Pequy, «Cxema onwita JI. [Tactepa mo m3yueHuio
caM03apoXJIeHUs ku3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Tanbl HeopraHnyeckon
sBoNIOIIUMNY, «['eoxpoHonmoruueckas mkanay, «HayanbHbie 3Tarbl OpraHUYECKOW SBOJIOLUN,
«Cxema o0Opa3zoBaHusi JyKapuoT MyTéM cumOuoreHesza», «Cucrema >XHUBOW MPUPOJBIY,
«Ctpoenue  Bupyca», «ApoMop¢ho3sl  pacTeHuir», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BoZopocin», «MHOIrOKJIETOYHbIE BoAopociny, «Mxu», «llanmoporHuku», «l onoceMeHHbIe
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA >KUBOTHOTO MHpPay,
«Apomopdo3sl KUBOTHBIX», «lIpocteitmue», «Kumeunononoctueie», «llinockue yepBuy,
«YIICHHCTOHOTHEY, «PBIOEIY, «3eMHOBOIHEICY, «IIpecmpikaromuecs», «lITunp,
«Mnekonuraromue», «Pazputue KuU3HM B apxeMckoul apey, «Pa3BuTHe KU3HM B
MPOTEPO30MCKOM 3pe», «Pa3BUTHME KW3HU B TNAJNCO30MCKOM 3pey», «Pa3BUTHE XU3HU B
ME€3030MCKON 3pe», «Pa3BuTue XKU3HM B KailHO30ickol spe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapud pacTeHUH pPa3TUYHBIX OTMEIOB, KOJJIEKIIMH HACEKOMBIX,
BJIQXKHBIE TIpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM WIJIIOKOXKHX, CKEIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Uydeja NTULl U 3BEpeH, KOJUIEKUMU OKAMEHEIOCTEH, MOJIE3HBIX
HCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
M3Yy4YEHUI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUN B IEPBUYHOMN aTMocdepey.

Jlaboparopnasi pabora «/3ydyeHne M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOB.

IIpakTnueckass padora «/I3yuyeHHue OCOOCHHOCTEH CTPOEHHsS] PACTEHUH pa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eji0BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTpONOIOrUU. MeTOo 1l AHTPOMIOJIOTUH.

CTaHOBIIEHHE TPEJCTABICHUN O MPOUCXOXKICHUHM YeJIOBEKAa. Penuruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HaYYHbIE TEOPUH.

CXOICTBO 4elOBEKa C JKMBOTHBIMH. (CHCTEMaTHYECKOE TIOJIOKEHHE 4YeJlOoBEKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKA C JKHUBOTHBIMH: CpPaBHHTEIHHO-MOp(]oIorHdecKue,
sMOpuosioruyeckue, (hU3NoIoro-0MoXMMHYEcKHue, MoBeAeHYeckne. OTiIHuYus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMILUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl) — aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIC.
CootHorieHre OMOJOTHYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIuH aHTponoreHe3a. PanHue yenoBekooOpasHble 00€3bsSHBI (TIPOKOHCYIIHI)
Y paHHHE TOHTHBI — O0LIMe MPEeIKH YeJ0BEKOOOPa3HbIX 00€3bsiH U JII0ACH. ABCTPATIONUTEKU —



JBYHOTHE IIPEINKH JIIoAcH. UenoBeK yMmelnbld, MepBblE U3TOTOBJICHUS OpyAuil Tpyaa. Yenosek
MPSMOXOJISAIIMN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku. YenoBek rennenb0eprekuii —
o0l MpeoK HeaHIEPTAIbCKOr0 YEJIOBEKA U YeJIOBEKa Pa3yMHOro. YenoBek HeaHepTanbCKuil
KaK BHJ JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

OBOJIOIUS COBPEMEHHOI'O uejoBeka. EcTecTBeHHbI OTOOpP B MOMYMSALHUAX YEJIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeii() reHOB, MUTpALs U
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbuiue pacel: eBporeouaHas (eBpasuiickas),
aBCTPAJIO-HErPOHIHAsA (SPKBaTOpHAJIbHAs), MOHIOJIOMIHAsA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YeloBeKa II0 IulaHere. EnmHCTBO 4enoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucmocoOIeHHOCT,  4YelgoBeKa K  pa3HbIM  YCIOBHSM
OKpyKaromiel cpensl. Biausaue reorpaduyeckoit cpeapl u nperida reHOB Ha MOP(HOJIOTHIO U
(bU3HONOTHIO YeIoBeKa.

MexaucuuriauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKMX  IHOMYJISIUM.
buoconuanpHple  HMCCIIENOBaHUSA  NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsi: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOJasl  aHTPOIOJIOTHHY», «[ OJIOBHOW MO3T  4YEJIOBEKa»,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4eloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aHTPONOreHe3a», «IJBOJIOIUOHHOE JPEBO UEJIOBEKay,
«ABcTpanonureky, «HenoBek ymenbiii», «HenoBek npaMoXosauuiy, «J{eHUCOBCKUI 4eT0BEK»
«Heangepranbups», «KpomanboHub», «Ilpenku uenoBeka», «ITambl SBOJIOLMU YEIOBEKa»,
«Pacsp1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTEeH, MPEeMETOB MaTepUalIbHON KYJIbTYphl MPEIKOB
yejoBeKa, penpoaykuuu (pororpaduu) KapTUH ¢ MHQOIOrMYECKMMH U OuOielckumu
CIOXKETaMM MPOUCXOXKICHUS YelloBeKa, poTorpapuu HaxoJI0K MCKOMAEMbIX OCTaTKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKAa M 4Yepena IIUMIAaH3€, MOJENb KHCTH YeJIOBEKa U
KHMCTH IIMMITaH3€, MOJIETIN TOPCA IIPEIKOB YEJIOBEKa.

JlaGopaTtopnas pabora «/3ydueHue o0cCOOEHHOCTEH CTpPOEHMsI CKeJeTa 4YeJoBeKa,
CBSI3aHHBIX C IPSMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJaNTalUNA YETOBEKAY.

Tema 6. Oxoyiorusi — Hayka O B3aHMOOTHOLIEHHMSAX OPraHuU3MOB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHre W pasBuTtHe dKoioruu B Tpymax A. I'ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBs3b
HKOJIOTUH C APYTHUMH HayKaMH.

Mertoap! skonoruu. IloneBsie HaOMIOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MogenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpY)KaoIIel Cpelibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHUM I 4eJIOBEKa. DKOJIOTMYECKOE MHUPOBO33pPEHHE KaK
OCHOBAa CBS3€H 4eJIOBEUeCTBA C MNpuUponoi. POpPMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpanuu

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Pa3znensr skonoruny», «MeToasl SKoIorun», «CxeMa MOHUTOPHHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopnas padora «/3yyeHrne METOI0B SKOJIOTUUECKUX UCCIETOBAHMIN.



Tema 7. OpranusmMsl U cpega oOMTAHHUSA

Okonoruyeckre (akTopel M 3aKOHOMEpPHOCTM ux jeHcrBus. Kiaccudukanums
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWOoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux aktopos. [Ipasmino muaumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJoruueckuii ¢akrop. [eficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUMM M JKUBOTHBIX IIO
OTHOLICHHIO K cBeTy. CurnanpHas posb ceera. @oTonepuoausm.

Temmeparypa Kak 3Kkonorudyeckuii Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKuIOTEpMHBIE H TOMOHOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxknocte kak skosorumueckuit akrop. IlpucnocoOnenuss pacTeHH K MOAICPKAHUIO
BojHOro OamaHca. Kiaccudukanms pacTteHud 1o OTHouIeHHIO K Boge. llpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YyILIHAs, NOYBEHHAs, IIyOMHHAas
NOJIIOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHHs
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K JKU3HU B pa3HbIX cpeliax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

XKuznennsie Gopmbel opranu3moB. I[lonarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHH: NepeBbs, KYCTApPHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs U 00pa3a KU3HU.

buotnueckue ¢daktopel. Buabl OMOTHYECKHMX  B3aUMOJACHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3aumMonelcTBUS  (TONHUYECKUE,
dopuueckue, Qabpuueckue). 3HayeHHE OMOTHYECKUX B3aUMOJCHCTBUI A CYIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoHCTpanuu

Tabmuupl 1 cxeMbl: «IDKonoruueckue Qpakrtopbl», «CBETOBOW CHEKTP», «IKOIOTHUECKUE
TPYIIIBI )KUBOTHBIX 11O OTHOLIEHUIO K CBETY», « T €IIOKpOBHBIE JKUBOTHBIEY, «XO0JOIHOKPOBHbIE
KUBOTHBIE», «DPU3NOJIIOTUYECKUE aJanTallM >XKUBOTHBIX», «Cpeabl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE GOPMBI pacTeHU», «Ku3HeHHbIe (POPMBI KUBOTHBIXY,
«JKocucTeMa UIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro jecay, «llenu nuranusy,
«XumHnyectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumom1o3y», «KoMmmeHcammzm.

O6opynoBanue: repbapuu pacTeHUW U JKUBOTHBIX, MPUCIIOCOOJIEHHBIX K BIUSHUIO
pPa3IMYHBIX ~ JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PAaCTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCINBBIE KOMHATHBIE
pacTeHus, repOapu M KOJUIEKLIIMH TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTONYMBBIX
pacTeHuid, uydeia NTUI M 3Beped, repOapuu pacTeHUH, OTHOCSIIMXCS K THUrpoduram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYIN, KOJUIEKIUH IKUBOTHBIX,
OoOWTAIONIMX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, 00JaAarOIINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUN W JKUBOTHBIX PAa3JMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B PA3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBHSIX.

JladopaTopnasi padora «BrIsBieHHE MPUCTIOCOOICHNUM OPTaHU3MOB K BIUSTHUIO CBETa».

JlabopaTopnasi pa6ora «BbIsIBICHHE TPUCTOCOOIECHUN OpPraHU3MOB K BIUSHUIO
TEMIIEPATYPBI».

JlaGopaTtopnas padora «AHaToMHYeCKHMEe OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHUY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALIMI



DKONOTUYECKUE XapaKTePUCTHKU Momyssiuu. [lomynsamnus kak Ononorudeckas cUCTeMa.
Ponp HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB M OCOOEHHOCTEH OHOJIOTHMH BUIOB B
(bopMHPOBAHNUHU MPOCTPAHCTBEHHOHN CTPYKTYpHI HOMYJsAIHi. OCHOBHBIE TIOKA3aTEIH MOIMYJISALNN:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBas CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALUSL.

OKoJyloruyeckasl CTpykTypa nonyiauud. OneHKa YMCICHHOCTH nomyisinuu. JluHamuka
MOMYJISINUU U €€ peryisinus. buotndeckuii moreHuuan nonyysiqua. MoaenupoBaHue JUHAMHUKA
nonyisiuuu. Kpusble poctra uyucineHHoctd nonyiasuuu. Kpussle BbDKuBaHMS. Perysius
YHUCICHHOCTU TOMYJIALUNA: poiib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCSAIIMX OT IUIOTHOCTH.
DKoJIoru4ecKue cTparerud BunoB (I- u K-ctparerun).

[Tonsatue 00 »HKoJMOrMUecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MOJENTb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil mumu. [loteHuumanbHas u
peann30BaHHAs HULIU.

Bun kak cucrema nomynsiui. Apeansl BUAOB. BUIIBI M KX KM3HEHHBIE CTpaTErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUIPALMM >KUBOTHBIX. bHojgornueckue WHBa3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToprper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTUYECKUE XapaKTEPUCTHKU MOMYISIum», «IIpocTpancTBeHHas
CTpYKTypa mnonyisauun», «Bo3pactHpie mnupamuasl nomymsiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3Iu4yHbIMH OpraHuzmMamu», «Monenb skonornueckod Humm Jx. H.
XaTuynHCOHAY.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHnst ceMsH paCTEeHUN K PacCEICHUIO».

Tema 9. Jxo10rns coo0mEeCTB. IKOJOTHYECKHE CHCTEMBbI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnu). DyHKumoHanbHbIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduyeckue nenu u ceru. Aduornyeckue O60ku 3kocucTeM. [1ouBBI U MIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeI 3KocucTeMbl. buomacca u npoaykius. DKOJI0rH4ecKre mupaMubl
qucen, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguuecxue nepecmpotiku. @nyxmyayuu. HanpapieHHbIS
3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBUUHBIE W BTOPUYHBIE CYKIIECCUU U HUX
NPUYMHBL. AHTpONOTeHHbIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOIIecTBo.
Buopaznoobpazue 1 MosHOoTa KPYyroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[IpupoaHBIE 3KOCUCTEMBL. JKOCUCMEMbl 03€p U peK. IJKOCUCmeEMbl MOopeli U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArporeHos. Paznmnums wmexnay
AHTPOTIOTE€HHBIMHU U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoAckoil ¢ayHel. buomormueckoe W  XO3MHCTBEHHOE 3HAYCHHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKkOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICWCTBUN  OpraHU3MOB B
sKocucTeMax. Ponb kackaomozo spgexma u 6ud08-30upukamopos (Kiouesvlx 6uoos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM W BEIIECTB MEXAY CMEXKHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA M DKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3CHCTBUM.



Mexanuzmol  8030elicmeusi  3aepA3HeHUll  pA3HblX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIO2UUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupt u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJIUCTBEHHOTO JIECay,
«QxocuctemMa XBOHHOro iueca», «OyHKIHMOHAJIbHBIE TPYMIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B 3KocucreMe», «llenmn mwmraHus (macrOMIHAs, AETPUTHAS)»,
«OKoJIOrHyecKas MUupaMuaa 4ucen», « IKoJIorndeckas nupamuia OnomMaccs», «IKOJIOrHuecKas
nupampaa sHeprum», «OO0pazoBanue Oonotay, «llepBuuynas cykueccus», «BoccraHoBieHue
Jeca 1mociie mnoxapa», «JKOocucTeMa o3epay, «ArpoueHos», «KpyroBopoTr BeIecTB M MOTOK
SHEPTuu B arporienosey, «I[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repOapuy pacTeHUH, KOJJIEKIUM HACEKOMBIX, 4yydesia NTHUIL] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcasue ypOo3KOCHCTEMbI».

Jladoparopnas padora «/3yueHnue pazHOOOpa3usi MEJIKMX TTOUYBEHHBIX WICHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX .

IKCKypeusi «DKCKypCcHsi B THIUYHBIN OMOTeoIeHo3 (B AyOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOZOJIbHBIM WM MOWMEHHBIH JIYT, 03€p0, 60I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmennanerapHas 00ojoyka 3eMiM, IZl€ CYIIECTBYET WM CYILIECTBOBaja
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpyaax 3. 3rocca. Yuenue B. U. Bepnaackoro o
6uocpepe. Obmactu 6uochepsl u €€ cocras. JKupoe BemecTBo Onocdepsl 1 ero GyHKINU.

3aKOHOMEPHOCTH cyIecTBoBaHus 6uocgepbl. OcobeHHOoCcTH OHochepbl Kak I100aaIbHON
sKkocucTeMbl. J[MHamMuyeckoe paBHOBecMe B Ouocdepe. KpyroBopoTsl Bemiects U
OMOreOXMMHYECKHE [UKIBI (Yriiepo/ia, a30Ta). PUTMHUHOCTD sBIIeHU# B 6uocdepe.

3oHanbHOCTh OHOCc(epsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIM: TYHApA, XBOHHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENU, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKHUE JIECA,
BBICOKOTOphsl. Knmnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa M (QYHKLUUS OKHMBBIX CHCTEM, OIIEHKAa MX pPECYpCHOro IOTEHIHana M|
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eoctepsl 3emnn», «Kpyropopot azora B npupoae», «Kpyrosopot
yriaepoja B npupojae», «Kpyrosopot kucnopona B nmpupoe», «KpyroBopot Bojbl B IpUPOIE»,
«OcHoBHbIe OuMOMBI cymny», «Knumarndeckue mosica 3emnu», «Tynapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu paCTEHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KpPU3UCHI W WX TpUYMHBL Bo3meiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3HeHHME BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. I3MeHeHue Kinmara.

AHTpOIIOTEHHOE  BO3CHCTBME Ha pPACTUTENbHBIM M JKUBOTHBIM wmup. OxpaHa
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHLUIIBI OXpaHbl Ipupoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caabl U 300JI0THUECKUE
HapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPUPOAbI. ParroHaabHOE
MPUPOJOTIONB30BAaHME M COXpaHEHHWE OMOJOTHYECKOro pasHooOpasust 3emmm. OoOmue



3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHYECKUX KpU3UCcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCca
U €r0 BEpOSITHbIC OCIEACTBHUS.

Pa3BuTHE METOJOB MOHHUTOPWHTA PAa3BUTHS OIMACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocbepezaiowjeli. U KOHKYPEHMOCNHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpaszue u ouopecypcuvl. Hayuonanvuvie ungopmayuontuie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem u cnoco606 6opvobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmupl u  cxembl: «3arpsizHeHue arMmocepbl», «3arpsi3HeHuEe TUApPocEepb,
«3arpsisHeHne  1ouBbl», «llapHukoBbI 3 dexT», «Ocobo oxpaHIeMble HPUPOIHBIE
TeppuTOpun», «MOJENHU YIPaBISIEMOr0 MUPAY.

Oo6opynoBanue: Gportorpaduu OXpaHsSEMbIX PACTCHHUN U )KUBOTHBIX KpacHol kauru Poccutickoit
®enepanun, KpacHol KHUTH pervoHa.



IIVTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: ITMUHOCTHBIE, METAIIPEIMETHBIEC U ITPEIMETHBIE.

B cTpykType JTMUYHOCTHBIX PE3yJlbTATOB OCBOEHUS MPOTrpamMMbl MO OMOJIOIMH BbIAEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKOMI
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITEJIBHOCTH M CaMOOIIPENEICHHUIO,
Hanuyue momusayuyu K OOyUEHUIO OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOUIUXCS PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIbHOCTH  II€HHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLUIUMH  CHUCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMsS, Haluuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JTYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEH MO3ULIMM JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpPEeKHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HAclIE€QUI0O U  TpaJulUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NpUpoae U OKPYKarollen cpee.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npeaMera «broaorus» JoKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTb OOYYAIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSAM pPOCCHHMCKOro  OOILEecCTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITA AESITEIbHOCTH B IPOLIECCE PEaTU3alliid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MIMU  OOydarolmierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NpaB M OO0SM3aHHOCTEW, YBaKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OIpeNeNATh COOCTBEHHYIO TMO3MIHIO 110 OTHOLICHHWIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIGHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJIEHCTBUS JIIOJEH ¢ pa3sHBIMU YOEXKIEHUSMHU, KyJbTYPHBIMUA HEHHOCTSMHU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
IIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAaXHUTEJIBHOTO OTHOLIEHHMS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM IPaXKIaHCKOM UICHTUYHOCTH, MATPHUOTH3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHo#, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K NPHUPOJHOMY HACICAMIO U TAMITHHKAM TPUPOIHI,
nocTkeHusiM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pPa3BUTHE
OHOJ0TUH, TOHUMAaHUS 3Ha4€HUsl OMOJIOTHHU B IO3HAHUU 3aKOHOB IIPUPO/IbI, B dKU3HU YEIIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexx1EHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO M NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM DPOJUTENSM, CO3JaHMI0 CEMbU HA OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTCH CEeMEWHOM KM3HU B COOTBETCTBUHU C TPAIUIUSIMHU HAPOJOB
Poccumn;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHKE YMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHUE IPOSIBIISITH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHUPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COONIOZICHHE TUTHEHHUUYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAHWE I[EHHOCTH TIPaBWJ WHIWBHIYAJLHOTO ¥ KOJUICKTHBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX NPHUBBIYCK (YIMOTPEOJICHUS ATKOTOIISA,
HApKOTHUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCTIMTAHUS:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0I00ueE;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHUECKOHN M COITMAIEHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIESITCIIbHOCTD;

HMHTEpEC K pa3nuyHbiM cepam mpodeccHOoHANBHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOODP OymyIeit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCel
KH3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH I[eJIeco00pa3HOe OTHOMICHUE K MPHUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX IMOCIEICTBUH /ISl OKPYKAIOIIEH CPeIbI;

OCO3HaHHUE T1100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCMOJIh30BaTh MpUOOpETaeMble IPU U3YYCHUH OMOJIOTUW 3HAHUS U YMEHUS
IpU pelieHuu MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEIPUITUE JIECUCTBHUM, MPUHOCIIIMX BpPEI OKPYKAKOLIEH NPUPOJHOW Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPeIIPUHUMAEMBbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JIEATEIIbHOCTH  DKOJIOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTUM K YYAacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSA HAyKM M OOLIECTBEHHOW MPAaKTHUKH, OCHOBAaHHOIO Ha JMajore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYphI KaK CpPEJICTBA B3aUMOICUCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crernuuKu OMOJOTUU KaK HAayKd, OCO3HaHUs €€ poiu B (QOpPMHUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O eIWHCTBE MPHUPOAbI, 4YelOoBeKa U OO0IIecTBa, B TO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJII COBPEMEHHOW IMBWIIM3AIMU: OOECIIeUeHUs
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble nMpoOaemMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOAA U3 II00aIbHBIX
HKOJIOTHYECKUX MPOoOIeM U 00ecTieueH s epexoia K YCTOWYMBOMY Pa3BUTHIO, PAITIOHAIEHOMY
MCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJOTMYECKUX 3HAHWM B IIEJIAX MOBBILICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHOHAIBHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS JUIS aHajdu3a U OOBSICHEHWs SBJICHUI
OKpY’KaIOIIero MHUpa M MNPOMCXOJAIINX B HEM H3MEHEHMH, yMeHHe JeiaTb OOOCHOBaHHBbIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHHUS JJIs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYHIECTBIATH IPOCKTHYIO H
MCCIIEIOBATENBCKYIO AECSITEIEHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUIO M €CaMOOOpPAa30BaHMIO, K
AKTUBHOMY TIIOJIYY€HHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOCHHUS YYeOHOTO mpeamera «BHONIOTHsS» BKIIOYAIOT:
3HaUMMBbIE IS  (POPMHPOBAHUS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAyYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CHUCTEMa, HAayuYHbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
TEOpHs, UCCIIeJIOBaHHE, HAOIIOJAEHNE, W3MEpPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEPCAITbHBIC
ydeOHbIe JCHCTBUA (ITO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYISITUBHBIE), 00CCIICUHBAIOIINC
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COLMATBHOW KOMIIETCHIIUH OOYYarOIIuXCS;
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACUCTBHS B IIO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.



B pesynprare u3yueHUss OHONOTMM Ha YpOBHE CpeIHEro o0mero oOpa3oBaHUS Y
obyyaromierocss Oyayr copMuUpoBaHBI MO3HABATEIIbHBIC YHHUBEpPCAJIbHBIC Y4YeOHBIC NEHUCTBHS,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4YeOHbIE [EHCTBUSA, PETYISATUBHBIE YHHUBEPCAJIbHBIC
y4eOHbIE ICHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeranpeamMeTHble Pe3yJbTaThl OCBOSHUS IMPOTPAMMEBI CPEIHEro OO0IIero oO0pa3oBaHMS
JIOJDKHBI OTpaXkaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aAKTyalU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

HUCIIOJIB30BAThH HpI/I OCBOCHHUU 3HaHI/II\/JI HpI/IéMLI JIOTUYCCKOI'O MBIIIIJICHUS (aHaJII/I3a,
CHUHTE3a, CpaBHECHMS, KiacCU(pUKAIMU, OOOOIICHMS), PacCKpbIBaTh CMBICT OHOJOTHYECKHUX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMH);

OTpENEeATh eI JeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTCPUH WX JIOCTHKEHUS,
COOTHOCUTH pe3y.]H)TaTI)I JACATCIIbPHOCTH C IIOCTAaBJICHHBIMU LICIIAMMU,

HCITOJIB30BaTh OHOJIOTMYECKUE TOHATHS IS OOBSICHEHUS (DAKTOB M SBJICHUN KUBOM
HpUPOIBI,

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISABJIATH 3aKOHOM€pHOCTI/I nu HpOTI/IBOpe‘-II/Iﬂ B paCCManI/IBaeMI)IX SBJICHUAX, (1)OpMy.]II/IpOBaTI)
BBIBOJbI U 3aKJIIOUEHUS,

HpI/IMeHFITI) CXEMHO-MOJICJIBHBIC CpeIlCTBa JJI HpeI[CTaBJIGHI/ISI CYHICCTBGHHI)IX CB?I?;Cﬁ nu
OTHONICHUN B M3y4aeMbIX OMOJNOTMYECKMX OOBEKTaX, a TaKkKe MPOTHUBOPEUHI pa3HOro poja,
BBIABJICHHBIX B pa3HHqHBIX I/IH(bOpMaIII/IOHHI)IX HCTOYHHKAX,

pa3pabaThIBaTh ITUIAH PEHICHHs TPOOIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHalbHBIX
Y HEMAaTEePHUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNbTATOB IIEINSM,
OIICHHUBATH pI/ICKI/I HOCJ'ICI[CTBI/IfI JCATCIIbHOCTH,

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENHCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspetnieHus mpooseM, CrIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pellIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

HUCITIOJIB30BAThH pa3anHf,1e BUOBI ACATCIBHOCTU II0 nonyqumo HOBOI'O 3HaAHUsA, €TI0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalMsIX, B TOM YHWCIE MPHU
CO3JaHun y‘Ie6HI)IX " COIINAJIBbHBIX HpOGKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
IHOHATHUAMU U METOJaMH,

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/Jauyd B 00pa30BaTENbHON NEATEIHHOCTH U
KN3HCHHBIX CI/ITyaHI/IHX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIIOTE3y €€ pELICHHs, HaXOAUThb apryMEHThl I JIOKA3aTEIbCTBA CBOUX YTBEPKICHUU,
3aJaBaTh [IapaMeTPhl U KPUTEPUU PELICHIUS,

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJ€ pEUICHUS 3aJauyd  Pe3yNbTaThl, KPUTHYECKH
OILICHUBATh UX ILOCTOBepHOCTL, HpOFHOSI/IpOBaTB N3MCHCHHUEC B HOBBIX YCJ'IOBI/I}IX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OcyH_IeCTBJISITB HeHeHaHpaBHCHHblf/’I IIOUCK HepeHoca CpGI[CTB n CHOC060B HGfICTBPISI B
poeCCHOHABHYIO CPENY;

yMeTh TEpEHOCUTh 3HAHMA B  TIO3HABATENBHYI0 M  MPAKTHYECKYI0  001acTu
JKH3HEACATEILHOCTH;



YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MIPEIMETHBIX 00JIaCTEeH;

BBIIBUTaTh HOBBIC HJEH, IpEAjiaraTb OpPUTHHAJIbHBIE IMOAXOAbI M PpEUIeHHs, CTAaBUTh
po0JIEMBI U 3a/1a4M, JOIYCKAOLIUE AJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJOTHYECKUX CIOBApsAX U CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBATh WH(POPMALHMIO PA3IUYHBIX BHIOB U (HopMm
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ouonoruueckoi nHGoOpMaIuu, HEOOXOAUMOI JIJ1s1 BBIIIOJIHEHUS y4EOHbIX 3aa4;

npuoOpeTaTh OMBIT KCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIHA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTAaBICHUS OHOJIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KauecTBE CpeAcTBa IpHU paboTe ¢ OHOIOrH4ecKOn
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W MpeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS H 3alMTHl WHpOpMANKU, HHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax »KU3HH, aKTUBHO y4acTBOBATh B JTHAIIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIyIaraéMoil 3a/Jadyd, YYWUTBIBATH HWHTEPECHl U
COIJIACOBAHHOCTB MO3ULUH JIPYTUX YYaCTHUKOB JMAJI0Ta WIN JUCKYCCUH);

pacno3HaBaThb HeBepOaJibHblE cpencTBa OOLICHMS, MOHUMAaTh 3HAUYE€HUE COLHUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, yMETh CMAr4aTh KOH(PIUKTH U
BECTH MEPErOBOPHI;

BJIAJIETh PA3MUYHBIMU CIIOCOOAMU OOILIEHHS U B3aMMOJEHCTBMS, MOHMMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHMSI C HCIOJIB30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYaJbHONH pabOThI MpH
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBUH C y4ETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)K10T0 WiIeHa KOJUIEKTHBA;

NPUHUMATh TEId COBMECTHOW JEATEIbHOCTH, OPTraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa M KaKJOI'0 YYaCTHHKA KOMaHJbI B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTh HOBBIE MPOEKTHI, OICHWBATh WJEH C TO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETHUYECKOE TIOBEJACHHWE B PA3IUYHBIX CUTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amusi:



UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS Ui BBIABICHHA NpoOJIeM M HUX pEIICHUs B
KM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKUX 3HAHWUU LIEIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHIO K KMBOH NPHPOZE, CBOEMY 310POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEILHOCTh, BBIBISTH HMPOOIEMBI,
CTaBUTh W (OPMYIHMPOBAaTH COOCTBEHHBIC 3a7aydl B OOpa30BATENbHON JEATENBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH IUIaH PELICHUS MPOOJIEMBbI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCHIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX HPEAIOYTECHUIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM APYIUIIMH B PA3HBIX 00JIaCTAX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHbIN U KYIbTYPHBIH yPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHBBI B JIESTEIHHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HABBIKAMH II03HABATEILHON pepiIeKCHU KaK OCO3HAHHsI COBEPIIAEMbIX JICHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIIOJIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MIPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds U IPYrux:

OpUHUMATD ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

MNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mnpeamera «buonorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHust 00yJaronmxcs
O6uonorun. OHM BKIIOYAIOT: crenuuyeckue i OWOJIOTUM HaydHble 3HaHUS, YMEHUS U
CHocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpPETallMM W NpeoOpa3oBaHUIO 3HAHWM, BHUIBI
JESTENIbHOCTH MO TOJYyYEHUIO0 HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX KM3HEHHBIX cUTyalusx. [IpeameTHbie pe3ynbTaTsl MpeICTaBIEHbI 0 ToaaM
U3Y4EHHUS.

[IpenmerHble pe3ynbTaThl OCBOGHMs YydeOHoro mnpeamera «buornorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE U POJIU OMOJOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B I[MO3HAHUU 3aKOHOB MPHUPOABI H
peleHny mpobJIeM palroHaIbHOTO IPUPOAONOIL30BAHNUS, O BKJIA/Ie POCCUHCKUX U 3apyOekHbBIX
YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIMOJAraroIue
OMOJIOTHYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTabojiu3M, roMeocTas,
CaMOpETYJISILMSL, CaMOBOCIIPOU3BEEHUE, HACIIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOTO00pa3usi ¥ MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJIEHUs, PACUICIUICHUS, YUCTOTHI FraMeT, He3aBUCUMOTro HaclienoBanus ['. Mennens,



TOMOJIOTUYECKUX PSAJAOB B HacleACTBeHHOM wu3MmeHuuBoctu H. WM. BaBunoBa), npuHUHUIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHE OCHOBHBIMH METO/JaMU HAYYHOTO IO3HAHUS, UCHOIb3YEMbIX B OMOJIOTUYECKHX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHM3MOB, B TOM 4HcJe OakTepuii, rpubOB, paCTCHMUIA,
JKUBOTHBIX U YE€JIOBEKA, CTPOCHUSI OPraHOB U CHUCTEM OpPIaHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATENbHOCTH, MPOTEKAIOUIMX B OpraHU3Max pacTeHHM, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEMIeCTB (METa00IM3M), IPEBPAIICHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHHS, POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKCHHUS,
WHAUBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3a), B3aWMOJCWUCTBHS T'€HOB, Te€TEpO3Hca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAY OPTraHOMAAMU KJIETKH M WX (PYHKIHUAMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaM{ U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YelOBeKa M HMX (PYHKIHMSIMH, MEXIYy CHCTEMaMH OPTraHOB U HX
GyHKIUAMH, MEXAY 3TanaMd OOMEHa BEIIEeCTB, dTalaMM KJIETOYHOIO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHM3MOB, J3TalaMd AMOPHUOHAILHOTO PA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISIBISATH OTIMYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHUE pelaTbh OWOJOTHYECKUE 3a/adM, BBIABIATH NPUUMHHO-CIEJCTBEHHBIE CBSI3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH TpOLECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOIIOAaTh MpaBuia Mpu
paboTe ¢ yueOHbBIM U 1a00opaTOpHBIM 000PYIOBAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4EOHO-MCCIIEAOBATENILCKON paboTe 1Mo OMOJIOTHH, SKOJOTUHU M
MeIUIUHe, MPOBOAUMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, M MyOJIMYHO IMpPEJCTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHUE OLIEHUBATh JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHUE, HaIpaBICHHOE
U3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON AeATETFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOI0 X0341iCTBA, MUIIEBOM
MPOMBIIIIIEHHOCTH, YIIyOJIsTh IO3HABATENbHBI HHTEPEC, HAMpaBICHHBbIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOJOJDKEHHE OHOJOTHMYECKOro o0pa3oBaHHsS B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE U POJIU OMOJOTMU B CUCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIoBEYeCTBa, a TAKXKe B PEIICHUH BOIPOCOB
paloHaIbHOTO MPHUPOIONOIL30BaHUS, U B (OPMHUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
npupoje, oOIIeCTBY, YEIOBEKY, O BKIAaJ€ POCCHMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOM OMOJIOTMYECKHUX 3HAHHM, KOTOpas BKJIIOYAET OMpPEICNICHHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraloumMx OWOJIOTUYECKUX TEPMUHOB U MOHATHHA (BHL,



sKocucTema, Ouocdepa), Ouonorumueckue Teopun (dBomonuoHHas Tteopus Y. JlapBuHa,
cUHTeTHuYecKas Teopus sBomtonuu), ydenus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbOuxa,
IKOJIOTHYECKOM MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «mupa PHK» V. 'unbepra);

YMEHHE BIAJETh OCHOBHBIMM METOJAMH HAyYHOTO I[IO3HAHUS, HCIOJIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHHS U OLIEHKH aHTPOINOTCHHBIX M3MEHEHUH B
IpUPOJIE;

YMEHHE BBIICNATh CYLICCTBEHHBbIC NPU3HAKU: BHUAOB, OHOrEOIEHO30B, JKOCHUCTEM H
Oouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W  pa3pbIBAIOMIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUYECKOT0 M CUMIATPUUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOIUU
Ha TeHO(OH]| MOIYJISAIUH, TPUCTIOCOOIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeoBaHUsS
HaIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBAaTh B3aWMOCBS3M MEXIY IPOIECCAMU HBOJIONUH, JBHKYIIUMHU
CHWJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3IMYHBIX SKOCHUCTEM M MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIMYUTEIbHbIC IPU3HAKH JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BHIOB
K cpere oOuTaHus, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE UCIOIb30BATh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBAa pPOJICTBA OPraHM3MOB pA3HBIX CHCTEMaTHYECKHX TPYIII,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAHWs, EIWHCTBA UYEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMs] MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPHUPOIBI U
YeII0BEUYECTBA;

yMEHHUE pelaTh OWOJOTHYECKUE 3a/adM, BBIABIATh NPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, J€laTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IMpPaKTHUYECKHE padOThl, COOMIOAATh MpaBUia MpPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, TPOBEPATh HUX OKCIEPHUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCel0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-MCCIEAOBATENILCKON paboTe Mo OMOJIOTHH, SKOJOTUU M
MeIUIUHe, MPOBOAUMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, W MyOJIMYHO INPEICTaBISATH
MIOJTy9YCHHBIC PE3YJIbTAThl HA YICHUIECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O IMPOUCXOKICHUU JKU3HHU, 4YelloBeKa W
YeNIOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPAIICHHS TII00aThbHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIlell mpodeccuoHanbHON AEITEIbHOCTH B
o0macth  OMOJOTMM, OSKOJOTUH, IPHPOJOIONB30BAHUS, MEIUIHMHBI, OHOTEeXHOJOTHUH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHINEBOW MPOMBIIIJICHHOCTH, YTIYOIsTh
MIO3HABATENbHBI WHTEpEC, HAMNpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
po¢eCCHOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/l I;;;?;::f;::me PAACITOB M TEM Beero KonrTpoabubie IIpakruyeckue E,Ig;)g? OOBB;TIE?ILHH e
padoThI padoThI pecypebi

1 buonorus kak Hayka 1
2 JKuBble cucTeMBbl U UX U3Y4YCHUE
3 buonorus kinerku 2 0.5
4 XHAMHUYECKask OpraHu3anus KIETKU 10 1
5 CrtpoeHue u GyHKIMU KIETKU 8 2
6 OOMeH BelIeCcTB U MPEBpallEHUE SHEPTUU B 9 1

KIIETKE
7 H"aCJIGZLCTBeHHaSI nHpOpMaLUsS U peaTn3aius 9 05

e€ B KJIETKe
8 Ku3HEHHBIN UK KISTKU 6 1
9 Crtpoenue U pyHKIIUN OpPraHU3MOB 17 1.5
10 Pa3mHOMXeHMe U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTnka — Hayka 0 HacJIeICTBEHHOCTH U 2 05

W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buoTtexHonorust u cHHTETUYECKask OMOJIOTHS 4
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 13




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne i/ I:;;arn:;};{o;::me PAIIEIOB HTEM Beero KonTpoabuble IlpakTuyeckue Sglﬁ)f OOBBa];“I:J)'ILHLI e
padoThI padoTsbI pecypes

1 3apokJIeHUE U Pa3BUTHE IBOJIOLIMOHHBIX 4

MIPEJICTaBICHUIA B OMOJIOTUHU
2 MuxkposBontonus U €€ pe3yJIbTaThbl 14 2
3 MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3eMIie 15 1.5
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIIOTCHES 10 1

DKOJIOTUsl — HayKa O B3aUMOOTHOIIIECHUSIX
6 OpraHU3MOB M HaJIOPTaHU3MEHHBIX CHCTEM C 3 0.5

OKpY’Kalomien cpeaoi
7 Opranusmsl 1 cpeia OOUTaHUS 9 1.5
8 DKOJIOTHUS BUAOB U TIOMYJISIIHNA 9 0.5
9 ?;f;:;;ﬁﬂ coo011ecTB. DKOJIOTHYECKUE 12 05
10 Buocdepa — rimobanpHas sxocucTeMa 6
11 UYenoBek U OKpyrKarolas cpena 6
12 PesepBHoE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnvecTBO yacoB JIeKTPOHHBIE
[
Jl:;_n Tema ypoxa Beero KonrTpoabubie IlIpakruyeckue 5:;:%“” :)I;I[()l;l;z]}:lfenbnme
padoThI padoThI pecypebi
1 buonorus kak KOMIUIEKCHAsI HAyKa U KaK 4acTh 1
COBPEMEHHOT0 00111eCTBa
2 JKuBble cucTeMBI U UX CBOMCTBA 1
3 YpoBHeBas opraHu3aius XKUBBIX CUCTEM 1
4 HcTtopust OTKPBITHS U U3YYEHUS KIIETKH. 1
Knerounas Teopus
Metoasl MOJIEKYJIIPHON U KJIETOYHOU
6uonorun. [Ipaktuueckas padora «3yyenue
5 METOJIOB KJIETOYHON OMOIOrMHA 1 05
(xpomarorpadusi, anexrpodopes,
muddepeHnraibHOe HeHTPU(yrupoBaHue,
[TLP)»
6 XUMUYECKUHN COCTaB KIETKH 1
7 MuHepanbHbIe BEIIECTBa KIETKH, UX 1
Ouosoruueckas poib
Opranuveckue BemecTBa KICTKH — OCIKH.
8 JlaGopatopHnas pabora «O6HapyxeHue OenKoB 1 0.5
C TIOMOIIIBIO KAY€CTBEHHBIX PEAKITHIN
9 CoiicTBa, Knaccupukanys u GyHKIUU OEIKOB 1
10 Opranuveckre BemecTBa KJICTKH — YTIICBOIBI
11 Opranuyveckrie BEMECTBA KISTKU — JIUTUIBI
Hyxneunossie kucnotsl. JJHK u PHK.
12 JlabopaTtopHas pabota «lccnenoBanue 1 05

HYKJIICHHOBBIX KHUCJIOT, BBIACJIICHHBIX U3 KJICTOK
PA3JIMYHBIX OPraHUu3MOB)




13

14

Crpoenue u pynknuu ATO. Jlpyrue
nykieosunrpudocdarst (HTD)
CexBenupoBanue JIHK. Meroabl reHOMHKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

15
16

Mertoapl CTPYKTYpPHOU OMOI0THI
Tunsl knetok. [IpokapuoTnueckas kieTka

17

CtpoeHue 3yKapuoTHYECKON KIIETKH.
[TpakTuyeckas padora «/3ydueHue cBOMCTB
KJIETOYHOW MeMOpPaHbI»

0.5

18

19

[loBepXHOCTHBIN anmnapar KIeTKH

OpHoMeMOpaHHbIE OPTaHOUIBI KIETKH.
[IpakTuueckas padota «/3ydeHue IBIKEHUS
LUTOIIa3MbI B PACTUTEINIbHBIX KIETKaX»

0.5

20

21

[TonyaBTOHOMHBIE OPTAHOUBI KIIETKH:
MUTOXOHJIPHH, TIacTu bl JlabopaTopHas
pabota «VccnenoBaHue mia3Moian3a u
JICTIIIa3MOJIN3a B PACTUTEINBHBIX KJIETKaX»

HememOpanHbie opraHou/Ibl KJIETKU

0.5

22

23

24

25

Crpoenue u GyHKIUH s71pa

CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas pabora «3yuenue
CTPOEHHMSI KJIIETOK Pa3IMYHBIX OPTaHU3MOBY»

ACCI/IMI/IJ'ISIHI/ISI U JUCCUMUIIAIUA — IIBC
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemecTB. JlabopaTopHas paborta «3ydueHue
KaTaJTUTHYeCKON aKTUBHOCTU (hepMEHTOB (Ha
MIpUMEPE aMIJIa3bl WIIH KaTajaas3bl))»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabomm3ma. JlabopaTopHas
pabota «M3yueHue pepMEeHTaTUBHOTO
pacilerieHust epoKcua BoI0poa B
PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX»

0.5

0.5




26

benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI

27 ABTOTpO(HBIH THIT 0OMEHa BEUIECTB

28 doTocuHTE3
XemocunTe3. JJaboparopras pabota

29 «CpaBHeHue mporeccoB (OTOCUHTE3a U 0.5
XEMOCHHTE32)
AHa’poOHBIC OpraHu3Mbl. Busl OposkeHusl.

30 JlaGopaTopHas padora «CpaBHEHHE MPOIECCOB
OpOKEHUS U JBIXAHUSDY

31 AspoOHbBIE OPraHU3Mbl. JTaIb
SHEPreTHYecKoro ooMeHa
DHeprust MEMOPaHHOTO TPATUEHTA TIPOTOHOB.

32 Cunre3z AT®: pabdora npotonHoit ATO-
CUHTA3bI

33 Peaknum MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — Matpuunbiii cuTe3 PHK

35 Tpaucsiiust u €€ 3Tarbl

36 KoaupoBanue amunokucior. Pons pubocom B
OouocuHTe3e Oenka

37 Opranu3zaiiys reHoMa y IpOKapuoT U DYKapHoT

38 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH T€HOB
Y 9yKapuoT
Bupycbl — BHEKJIETOUHBIEC ()OPMBI KU3HH U

39 obnuratHele napa3uTsl. [IpakTuueckas pabota 0.5
«Co3zmanne MOJIeNTn BUPYCa»

40 BI/IpyCHfge 3a00NeBaHus YeNIOBEKA, )KUBOTHBIX,
pacteHuit

41 HanorexHomornu B OMOJIOTHH U MEIUIIMHE

42 JKU3HEHHEBIN UK KIETKU

43 Matpuunsiii cunte3 JJHK




Xpomocomsl. JITaboparopHas pabota

44 «M3ydyeHnre XpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOIIpenaparax»

45 JleneHue KICTKH — MHTO3 1
Tunel knetok. Kapuokunes U IUTOKUHES.

16 JlabopaTtopHas pabora «Habmronenne Mmutosa B 1 05
KJIETKaX KOHYMKA KOPEeIIKa Jiyka (Ha TOTOBBIX
MHKpOIIpenaparax)»

47 Peryisanus :kM3HEHHOT O IUKJIA KJIETOK

48 Opranusm Kak €IMHOE 11eJ10e

49 Txanu pacrenuii. JlaboparopHas padora 1 05
«M3ydeHne TKaHEed PACTCHUI»

50 Txanu KUBOTHBIX U yenoBeka. JlabopatopHas 1 05
pabota «/3ydyeHune TKaHel JKUBOTHBIX
Opransl. Cucremsl opraHoB. JlaboparopHas

51 pabota «3ydyeHne opraHoB IBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBr>KeHHE OpraHu3MOB 1

54 IIutanue opraHu3MoB 1

55 ITuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4eloBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHue 1Mo3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa 1

58 TpaHcnopT BEIIECTB y OPraHU3MOB 1

59 KpoBeHocHas crucreMa Mo3BOHOYHBIX 1
KMBOTHBIX U YeJIOBEKa

60 Briaenenue y opranu3mos 1

61 3amuTa y OpraHu3MoB 1

62 MMMyHHas cucTeMa 4enoBeKa 1




63 Pa3znpaxkxuMocTh U perynsuusi y OpraHu3MoB 1
64 ['ymopanbpHas peryssius 1 SHIOKpUHHAs 1
CHCTeMa XUBOTHBIX M YeJIOBEKa
65 DopMBI pa3MHOKEHHSI OPTaHU3MOB 1
66 [TonoBoe pa3MHOXeHHE 1
67 Meiio3 1
I'ameTorenes. Obpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIJabopaTopHas pabora 1 05
«M3yueHne cTpOCHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIpEnapaTax»
69 WuauBuyanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOTEHE3
20 3akiajziKka OpraHoB ¥ TKaHEH M3 3apOJIbIIICBBIX 1
JIUCTKOB
Poct u pa3Butue xuBoTHBIX. JlabopaTopHas
71 pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA 1 0.5
3apOJIbIIIeH TTO3BOHOYHBIX JKUBOTHBIX)
PasMHOkeHHME U pa3BUTHE PACTEHUI.
72 JlaGopatopHnas pabota «CTpoeHHEe OpraHoB 1 0.5
Pa3MHOXKECHUS BBICIIIUX PACTCHHIN)
73 Hcropust CTAaHOBIICHUS W Pa3BUTHS TCHETUKH 1
KaK HayKH
OCHOBHbBIE TIOHATHS U CHMBOJIbI TEHETHUKH.
74 JlabopaTtopHas pabota «JIlpo3zoduina kax 1 0.5
O00BEKT TeHETUYECKUX HCCIIECIOBAHHIT
3aKOHOMEPHOCTH HaCIIeIOBAaHHSI TPH3HAKOB.
MoHorubpuaHOe CKpeluBaHue.
75 [TpakTrueckas padota "M3ydeHue pe3yabTaToB 1 0.5
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
po30¢uiIH"
76 [{uTomornyeckrue OCHOBBI MOHOTHOPHIHOTO 1

CKpCIIMBaHUA




AHnanuzupyroiiee ckpenupanue. Hemomnoe

77 1
JOMUHHUPOBAHKE
JurnbpunHoe ckpeuuBanue. [Ipaktuaeckas
78 pabora «3yueHue pe3ynbTaToB 1 0.5
JUTHOPUIHOTO CKPEIIUBAHMS Y JPO30(PHITBI»
79 [{uTonoruyeckre OCHOBBI AUTHOPHIHOTO 1
CKpEIIMBaHUS
80 CueryieHHOE HaclleZIOBaHUE TPU3HAKOB 1
81 XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH 1
82 I'enernka moma 1
83 I'eHoTHO Kak [eJIOCTHAS CUCTEMA 1
84 ['eneT4eCKUii KOHTPOJIb PA3BUTHS PACTCHUM, 1
KUBOTHBIX U YEIIOBEKa
85 H3MeHunBOCTH NpU3HAKOB. Bubl 1
W3MEHYHUBOCTH
86 MoudukanroHHast ©3MEHYNBOCTD 1
BapuaimoHHslIii psi v BapualioHHas KpuBasi.
Jlaboparopnast pabota «MccnenoBanue
87 3aKOHOMEPHOCTEN MOJUPHUKAIIMOHHON 1 0.5
M3MeH4YNBOCTH. [locTpoeHNEe BapualimOHHOTO
psiia ¥ BapUallMOHHOW KpPUBOW»
88 I'eHoTHUNIMYECKass H3MEHUYNBOCTb. 1
KomOnHaTHBHAss N3MEHUYHUBOCTH
MyTauronHasi U3MEHUYUBOCTh. [IpakTryeckas
89 pabota «MyTauu y 1po30¢puiibl (Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIiecca. 1
DOnUreHeTHKa 1 MUTCHOMHKA
01 I'enernka yenoBeka. [IpakTrueckas padbora 1 05
«CocTaBiieHHe U aHaJIU3 POJIOCIOBHOM»
92 MeTtoabl MEIUITMHCKOI T'€HETUKHU 1




3HaueHne MEIUIIMHCKON TeHETUKHU B

93 MIPEIOTBPALICHUH U JICYCHUN TeHETUICCKUX 1
3a00JICBaHUH YeIOBEKa
OcHoBHBIE TIOHATHS cenekiuu. JlabopaTtopHast
94 pabota «/3ydueHue copToB KyIbTYpHBIX 1 0.5
pacTeHuil ¥ IOPOJ] TOMAITHUX KUBOTHBIX
MeToapl CEeNeKIIMOHHON pabOTHI.
95 Jlaboparopuas pabota «/3y4eHne MeTo10B 1 0.5
CEJICKITUH PaCTCHUI»
JIOCTHIKEHHMSI CEJICKIIUU PACTCHUH U
96 #UBOTHBIX. [IpakTHueckas padora «IIpuBuBka 1
pacTeHui»
97 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUE 1
TCHETHYECKUX PECYPCOB
bruotexHonorus Kak Hayka u OTpaciib
98 npou3BoJicTBa. [IpakTnueckas pabora 1 0.5
«M3ydenne 00beKTOB OMOTEXHOJIOTUIY
99 OcHOBHbIE HAMpPaBICHHS] CHHTETUYECKOM 1
Oounosorun
100  XpomocoMHas ¥ TeHHas! HH)KEHEPHUS
101 MeauiHcKkre OMOTEXHOIOTHH 1
102 PesepBHBIit ypok. HOBTE)peHI/Ie, 00006m1eHuE, 1
CUCTEeMaTH3alHsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
(1)
Jl:;-n Tema ypoxka Beero KonTpoabuble IlpakTuyeckue i[;;‘?eﬂl/lﬂ :)lg[()l;l;?;zlfenbﬂue
padoThI padoTshI pecype
1 OpodmoniionHast Teopust Y. JlapsuHa 1
5 JIBrKyIIME CUIIBI DBOJIIOLMH BUIOB 1O Y. 1
HapBuny
3 Bopn0Oa 3a cymiecTBoBaHME, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
HBOJIIOLIMH
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: 1
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Momymsius — sneMeHTapHasi €AMHULIA 1
3BOJIIOLIMU
3akoH reHeTuueckoro pasHoBecus Jlx. Xapau,
7 B. BaiinGepra. JIaboparopHas pabota 1 05
«BblIsiBIIEHUE U3MEHUYMBOCTH Y 0COO€H 0HOTO '
BUJIA»
8 OneMeHTapHble GaKTOPbI IBOTIOLUN 1
9 Oddext ocHoBatens. IhdexT OyTbUIOYHOTO 1
TOpJIBIILIKA
10 Murpauuu. M30n0mumu nomyssuuii: 1
reorpaduyeckas, OnoJorudecKas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1
(baxTop 3BOJIIOLIUU
12 [TostoBo#t 0TOOP 1
[TpucnocoOaeHHOCTh OPraHU3MOB Kak
13 pe3ysIbTaT MUKPOIBOTIOIHH. JlaboparopHas 1 0.5

pabota «M3yuenue apoMop(ho30B U




WIM0QIANTAINI Y PACTCHHUI M )KUBOTHBIX)

[Tpumepsl pHCIIOCOOJICHHI Y OPraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHIE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.

14 JlaGopatopnas pabora «IIpucnocobnenus 05
OpPraHU3MOB U UX OTHOCHUTEIIbHAs
1eNIeCO00Pa3HOCTb»

Bun, ero kpurepuu u CTpykTypa.

15 Jlaboparopnas pabota «CpaBHEeHHE BUAOB I10 0.5
MOP(OJIOTHIECKOMY KPUTEPHIOY

16 CrpykTypa BUza

17 BunooOpa3oBanue kak pe3yapTar
MHUKPOIBOIIOIIH

18 CBs13b MUKPO3BOJIIOLUH U MUJEMHOJIOTUU

19 Makpossomonus. [laneonronornyeckue
METO/bI U3yUEHHUs IBOITIOLMU

20 buoreorpaduyeckue MeToabl U3y4eHUs
HBOJIIOIIH
OMOpPHUOIOrHYECKHUE U CPAaBHUTEIBHO-

21 MOpP(OJIOTHYECKUE METO bl U3YUEHUS
HBOJIIOIIH
MonekynsipHO-TeHETHUECKHUE, OMOXUMHUECKHE

22 U MaTeMaTU4YeCKHe METO/Ibl U3yUCHHUS
HBOJIIOIIH

23 OO01u11e 3aKOHOMEPHOCTH HBOJIOLUH

24 AnantuBHas paauanus. HepaBHOMEpHOCTb
TEMIIOB ABOJIOIIH

o5 HayuHble rUIOTe3bI MPOUCXOXKACHUS KU3HU
Ha 3emiie

26 JloHay4HBIE MTPECTABICHHS O 3apOKICHUN

KHU3HHU




27

OCHOBHBIE 3TaIbI HCOpFaHH‘ICCKOﬁ 3BOJIFOIIUH

28 ['unoTre3sl 3apOXKACHUS )KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUCHUS.
29 Jlaboparopnas pabota «/3ydeHue u onvucanue 0.5
HCKOIMAEMbIX OCTAaTKOB JIPEBHUX OPraHU3MOB
30 HavanpHble 3Tanbl opraHMuecKoi 3BOIIOLNN
31 DBOJIIONHS DYKApUOT
OcHOBHBIE 3TaIlbl BOIIOIUU PACTUTEIILHOTO
30 mupa. [Ipaktrueckas padora «M3yuenne 05
0COOCHHOCTEH CTPOEHUS PACTEHUN pa3HbBIX
OTJIEIIOBY
33 OcCHOBHBIE 3TaIlbl BOIIOIUY JKUBOTHOTO MUPa
DBouonus )KUBOTHEIX. [IpakTHueckas padoTa
34 «M3yueHne ocoOeHHOCTEN CTPOCHUS 0.5
MTO3BOHOYHBIX KUBOTHBIX)»
35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoJiamMm
36 MaccoBble BBIMUPaHUSI — KOJIOTHYECKHE
KPHU3HUCHI TPOIILIOTO
37 CoBpeMEeHHBIH 3KOJIOTUYECKHUI KPU3HC, €r0
0COOEHHOCTH
38 CoBpeMeHHas cucTeMa OpraHMyecKoro
MIPOIILIIOTO
39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI
OpPraHu3MOB
40 AHTpOIOJIOTHS — HayKa O YeJIOBEeKe
41 Pa3Butue npencraBieHN 0 MPOUCX0XKIACHUN
9eIoBeKa
MecTo yenoBeka B CHCTEME OPTaHUIECKOTO
42 mupa. JlaboparopHas pabota «3yuenue 0.5

0COOCHHOCTEH CTPOCHUSA CKEJICTA YCJIIOBCKaA,




CBA3AaHHBIX C ITPAMOXOXICHUCM

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHoIIeHNE OMOTOTHYECKUX M COITHATBHBIX
(hakTOpOB B aHTPOIIOTeHE3E

45 OCHOBHBIE CTa U1 aHTPOIIOI€HE3a

46 [Taneorenerrka 1 najaeoreHOMUKa

47 DBOJIOIMUS COBPEMEHHOIO YEJIOBEKA
Yenoseueckue pacel. [Ipaktuueckas pabora

48 «M3yueHne 3KOJOTHYECKUX afanTaiui 0.5
YEJIOBEKa»

49 MeXIUCIUTIITMHAPHBIE METO/IbI aHTPOIMOJIOTUN

50 3apokIeHUE U Pa3BUTHE IKOJIOTUN
Mertonsl sxkonorun. JlabopatopHast paborta

o1 «M3y4eHne METOI0B IKOJIOTMYECKUX 0.5
HCCIIETOBAHHI»

50 3HaueHue KOJOTUYECKUX 3HAHUU AJIs
9eJIoBeKa

53 Okonornyeckue pakTopbl
Abuotnueckue paktopbl. CBET Kak

54 sKosoruueckuit ¢pakrop. JlaboparopHas 05
paborta «BrIsiBIeHHE TPUCTIOCOOTEHUI '
OPTaHU3MOB K BIIMSIHAIO CBETa
AbGuotndeckue aktopsl. Temmneparypa kak

55 skonorunueckuii pakrop. JlaboparopHas 05
pabota «BblsiBIEeHNE TPUCTIOCOOIEHUI '
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATYPHI»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

56 skosorunueckuii pakrop. JlabopaTtopHas 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenbl 0OuTaHNS OPraHU3MOB




58 buonornueckue puTMbl 1

59 JKuznennsie pOpMBI OPraHu3MOB

60 buotnueckue GpakTops
3HayeHne OMOTUYECKUX B3aUMOIEHCTBUI IS

61 CYIIIECTBOBAHMS OPraHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKUE XapaKTEPUCTUKH TOMYIISIITUN 1
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 1
M0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIHH:

64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa, 1
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKast CTPYKTYpPa OIS IIHH 1

66 JluHaMuKa ONYJISIIAN U €€ PeryJsiuus

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH. 1
KpuBbie BEDKHUBaHHS
Dkonoruveckas Huia Bujaa. JlabopatopHas

68 pabota «[IpucrocobneHus ceMsiH pacTeHHH K 1 0.5
pacceneHuIo»

69 Bun xak cucrema nomyssiuit 1

20 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAI 1
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OMOIIEHO3 1

72 DKocucTeMa Kak OTKpPBITasi cucTeMa

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B 1
IKOCHCTEME

74 OcCHOBHBIE TOKA3aTENN FIKOCUCTEMBI 1

75 DKOJOTHYECKHE MUPaMHIbI 1

76 W3meHneHus coo0IIecTB — CyKIIECCUU 1




[Ipupoanbie 3K0CUCTEMBL. DKOCUCTEMBI 03€p U

1 peK. DKOCUCTEMbI MOpPEi 1 OKEaHOB

78 [Tpuponnsie OKOCHCTEML. DKOCUCTEMBI TYHJIP,
JIECOB, CTEICH, TYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas pabora 05
«M3ydenue u onrcaHue ypoOIKOCUCTEMBI» '

81 3aK0H0MePH00T£/1 (hopMHUpPOBaHUST OCHOBHBIX
B3aMMOJICHCTBHI OPTaHU3MOB B SKOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIIIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHast 060109Ka
3emun

84 Yuenue B. . Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOChepsl

86 KpyroBopoTsl BeliecTB 1 OMOreoXMMHYECKHE
IIUKJTBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI
CYIIH

88 YcroitunBocTh 6uocheps

89 DKOJIOTHYECKHE KPU3UCHI U X TIPHYHHEI

90 BosneticTBue denoBeka Ha 6uochepy

91 AHTpOHOFCHHuOC BO3,[[GI7ICTB3/IC Ha
PaCTUTENbHBIN W KUBOTHBIA MUD

92 Oxpana IpupoabI

93 OcCHOBHbBIE IPUHIIMIIBI YCTOHYNBOTO Pa3BUTHS
YeJI0BEYEeCTBA U IIPUPOJIBI

94 ParmonansHO€ TPUPOIONIOIB30BAHNE

COXPAHCHHUC OHOJIOTHYECKOTO p33H006paBI/I}I




3eminn

O6006mmenue mo Teme «MHUKPOIBOTIONHUS U €€

95 1
PE3YIIBTATHI»

96 O6o6muienne o Teme «MaKpOIBOIIOIHS U €€ 1
pe3yabTaThD»

97 O606mmenue o reme «IIporcxoxaeHue u 1
pa3BUTHE )XKU3HU Ha 3emiie)

98 O6o06menue no Teme «IIpoucxoxaenue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 Oo6o06menne o Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)
O6061menue o Teme «Opranu3msl U cpea

100 1
o0uTaHUS

101 O6061ueHIEe o TeMe «DKOJIOTHS BHJIOB H 1
TIOTTYJISIIIU I

102 O606mmenue o teme «buochepa — 1
J100aIbHAs IKOCUCTEMAY

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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