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NHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yue6HOMYy npeamety «buonorus» (manee - Ouonorusi) Ha
ypOBHE cpeaHero oliiero oopa3zoBanus pazpadotana Ha ocHoBe DenepanbHOTO
3akoHa 0T 29.12.2012 Ne 273-03 «O06 oOpa3zoBanuu B Poccuiickoit @eaepanuny,
OI'OC COO, Konuenuuu npenojaaBaHus yuyeOHoro mpeamera «buomnorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

Cornacno nonoxenusm GI'OC COO mnpoduiibHble yyeOHBIE MPEAMETHI,
u3y4yaeMble Ha yriyOJIEHHOM YpOBHE, SIBIISIIOTCS criocoOoMm auddepeHimanim
oOydeHHUs Ha YPOBHE CpeIHEro o0Iero oopa3oBaHusi U MPU3BaHbl 00ECTICUUTh
IPEEeMCTBEHHOCTh MEXJly OCHOBHBIM OOUIMM, CPEIHMM OOLIUM, CpPEIHUM
npodeccuoHaIbHBIM U BBICIIMM 00pa3oBaHUEM. B To jxe BpeMsi KaXK/blil U3 3TUX
y4eOHBIX PEAMETOB JOJIKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa3oBaTeIbHBIX, BOCIUTATEIBHBIX M PA3BUBAIOIIMX 3a]a4, CBSI3aHHBIX C
npodopueHTaIeil 00y4yaronuxcs U CTAMYJIUPOBAaHUEM UHTEpEca K KOHKPETHOM
00JIacTU HaYyYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTUEH, MEAUITMHOMN, IKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yue6HOMY mpenmery «buonorus» naér npeiacraBieHHE O
IeJM U 3ajla4ax M3ydeHus yueOHoro mnpeameta «buonorus» Ha yriyOJ€HHOM
ypOBHE, ompeneiseT o0g3aTeibHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUpPOBAHHUE IO pa3jieliaM U TeMaM, paclpeeieHHe IO Kilaccam,
PEKOMEH/YeT TMOCJIeI0BATeIbHOCTh U3YUYCHHUS y4eOHOTO MaTepHalia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKH Y4eOHOTO Ipoliecca,
BO3pPAaCTHBIX OcCOOeHHOCTel oOyuaromuxcs. B mporpamme mno Ouonoruu
peanu30BaH MPUHIHUI MPEEMCTBEHHOCTH C HM3yYEHUEM OHMOJOTMU Ha YPOBHE
OCHOBHOTO o00miero oOpa3oBaHusA, Ojarojgaps YeMmy IpPOCMaTpUBaCTCS
HAIMPaBJICHHOCTh Ha TMOCJENYyIoliee pa3BUTHE OMOJIIOTMYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PCHHSI,
HKOJIOTUYECKOTO MBILUICHHUS, MPEACTaBICHUI O 3710poBOM o0Opa3e U3HHU, Ha
BOCIIMTAHHE OEPEKHOI0 OTHOIICHUS K OKpyKarolled mnpupogHoi cpene. B
porpaMMe Mo OMOJIOTUU TAKXKE MOKAa3aHbl BO3MOXKHOCTU YYEOHOro MpeaMera
«buonorus» B peamuzanuu TpedoBanuiit PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GbopMHUpPOBAaHMN OCHOBHBIX BHUIOB Y4YEOHO-TIO3HABATEIHHON JESATEIHHOCTU
00y4aroUMXcs MO OCBOEHHUIO COJEp)KaHUs OHMOJIOrMUECKOro OOpa3oBaHUs Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYueOnslil npeaMet «broaorus» Ha ypOBHE CpeHEro 00111ero oopa3oBaHus
3aBeplIaeT OuoJornyeckoe oOpa3oBaHUE B IIKOJE M OPHUEHTHUPOBAH Ha
pacuIMpeHue U yriryojieHue 3HaHui 00y4aromuXxcsi 0 JKUBOM MPUPOJIe, OCHOBAX



MOJIEKYJIIPHOM M KJIETOYHOM OMOJ0oruu, 3MOpUOIIOTUH U OMOJIOTMHM Pa3BUTHUSA,
TE€HETUKH, CEJICKIIUU, OUOTEXHOJIOTUH, HBOJTIOIIMOHHOTO YUYEHHUS U YKOJIOTHUU.

N3yuenne yueOHoro mnpenmera «buosiorus» Ha yriiyOJIE€HHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYArONIUXCS K MOCIEAYIONIEMY MOTYyYCHHUIO
OMOJIOTMYECKOTO  00pa3oBaHMsi B By3aXx M  OpraHu3alusx CpeaHero
npodeccruoHanbHOro o00pa3oBaHus. (OCHOBY €ro COJEpKaHHUSI COCTABIISET
cucTteMa OHMOJOTUYECKUX 3HAHUMU, MOJYYEHHBIX MPU U3YYECHUU 00YYarOIUMUCS
COOTBETCTBYIOIINX CUCTEMATUUYECKUX Pa3/IeIOB OMOJIOTMU Ha YPOBHE OCHOBHOTO
oOmrero odpaszoBanus, B 10—11 knaccax 3Tu 3HaHMS MOJy4yaloT pa3BuTHe. Tak,
pacuIMpeHbl U yriayOJIeHbl OMOJIOTUYECKUE 3HAHUS O PACTCHHSX, KUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me 4YeJIOoBeKa, OOIIMX 3aKOHOMEPHOCTSAX KHU3HH,
JIOTIOJTHUTENIBHO ~ BKJIIOUCHBI OHOJIOTUYECKUE CBEICHHS TPHUKIATHOTO U
MOMCKOBOT'O XapaKTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS
nocienywimero Beibopa mnpodeccuu. Bo3MokHa Takke — MHTErpaus
OMOJIOTMYECKUX 3HAHUHW C COOTBETCTBYIOIIUMU 3HAHUSIMHU, TOJYUCHHBIMH
00yJaromuMHCs TIPU U3yYEeHUN (PUBHKU, XUMUU, TeoTpaduu 1 MaTeMaTHKHU.

Crpyktypa mporpamMMmbl mo ydeOHoMy mnpeamety "buomorus" oTpaxkaeT
CUCTEMHO-YPOBHEBBIM U HBOJIONMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CorynacHO MM, W3Yy4alOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIEC IS
KUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHHU3allUU, dBOJIOIUNA OPTAaHUYECKOT0 MUPA
Ha 3emiie, COXpaHEHHUs OHOJIOTHYECKOro pa3zHooOpasus miaHeTel. Tak, B 10
KJIacC€ HW3Y4YalTCS OCHOBBI MOJICKYJISIPHOM M KIETOYHOM  OWOJIOTHH,
AMOPHUOIOTUU U OUMOJIOTHH Pa3BUTHSI, TEHETUKU U CEJICKIINH, OMOTEXHOJIOTUU U
CUHTETHYECKOM OWOJIOTHH, aKTyalH3UPYIOTCS 3HAHHUS OOyYaromuxcs IIo
0oTaHUKe, 300JI0TUH, AHATOMUHU, PU3NOIOTUH YesnoBeka. B 11 kimacce uzyqatorcs
ABOJTIOIIMOHHOE YUCHHE, OCHOBBI KOJIOTHH U yUYeHHE 0 Onocdepe.

VYyeOnpiii mnpeamer «buomorus» Tpu3BaH 00€CIEUYUTH OCBOCHHE
oOydJaromuMucs OMOJIOTHYECKUX TEOpUil W 3aKOHOB, WJACH, MPHUHIUIIOB U
MpaBUJl, JIEXKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa, 3HaHUW O CTPOECHUH, MHOTOO0Opa3uu U OCOOCHHOCTSX KJIETKU, OpraHnu3Ma,
MONYJISIIIUU, OUOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX TOCTHKECHUSX,
COBPEMEHHBIX  HUCCIEJOBAaHUAX B  OHMOJIOTMM, NPUKIATHBIX  acHeKTax
Owonornyeckux 3HaHWW. [l pasBuUTHS W TOANEpKAHWS — MHTEpeca
oOydJarommxcs K OMOIOTUN HAPSAy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO
Marepuaia B COAEpPKaHUU TMPOrpaMMbl 1O OHOJIOTUU TPETyCMOTPEHO
3HAKOMCTBO C HCTOPHEH CTAHOBIICHHS U PA3BUTHS TOW WM HHOM 0OJacTu
OMOJIOTMH, BKJIQJOM OTEUYECTBEHHBIX W 3apyO€KHbIX YYEHBIX B pEUICHUE
BOKHEUIIINX OUOJOTHYECKUX M IKOJOTHYECKUX MTPOOIEM.



Lenp nzydenus yueoHoro npeamera «bronorus» Ha yriryOJI€HHOM ypOBHE
— OBJIaJIcHUE OOyYaroUMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHu3allMyd >KUBBIX CHCTEM pa3HOTO paHra W NpHOOpEeTEeHHWE YMEHUM
MCII0JIb30BaTh 3TU 3HAHMS B (POPMUPOBAHUM UHTEPECA K ONPEAEIEHHON 00IacTH
po(ecCUOHaNbHON NESITeIbHOCTH, CBSI3aHHOM C OMOJOTMeHd, WIA K BBIOOpY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTimkeHue 1enum u3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIeUMBAETCS PEIICHUEM CIEAYIOIINX 3a1a4:

OCBOCHHE 00 yJAIOIUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX
U TpaBuiaxX, COCTABISIONIMX COBPEMEHHYH) €CTECTBEHHO-HAYUYHYIO KapTHHY
MHpa; O CTPOEHHUHM, MHOTOOOpa3Mu M OCOOCHHOCTSX OHOJOTHMUYECKUX CHUCTEM
(keTka, opraHu3Mm, MOMYJIAINS, BUJI, OMOTreoneHo3, Ouocdepa); 0 BIAAIOIIUXCS
OTKPBITHSIX M COBPEMEHHBIX MCCJICIOBAHUSAX B OMOJIOTUU;

03HAKOMJICHHE OOYYaroluXcs C METOJaMU TO3HAHWS >KUBOW TPHUPOJIBI:
UCCJIEOBATEILCKUMU METOJIaMH  OHOJIOTHYECKHX HayK (MOJEKYJISIpHOU U
KJIETOYHON OWOJOTHUH, SMOPHOJIOTUM W OWOJOTHUM pPA3BUTHUS, TECHETUKU U
CEJICKIIUU, OWOTEXHOJOTMU W CHUHTETUYECKON OMOJIOTHHU, NaJCOHTOJIOTHH,
HKOJIOTHHM); METOJIaMH  CAaMOCTOSITEIbHOTO  TPOBEAEHUS  OHUOJOTHYECKUX
UCclieloBaHUA B JabopaTtopuu W B Tpupojae (HaOmroAeHHe, H3MEpeHHe,
AKCHEPUMEHT, MOJIECIUPOBAHHUE);

OBJIaJIcHNE OOYyYalOIUMHUCS YMEHUSIMU: CaMOCTOATEIBLHO HAXOUTh,
aHAM3UPOBATHh M MCIOJIH30BaTh OMOJIOTHYECKYIO0 WH(GOPMAIIUIO; MMOJIb30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTUEH M CUMBOJIMKOM; YCTAHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHWOJIOTHM U COIIMAIBHO-)KOHOMUYECKUMU U DKOJIOTHUYECKUMU
mpoOeMaMu 4YeJIOBEeUeCTBa; OICHUBATH MOCIEJCTBUS CBOCH JEATEIHHOCTH TIO
OTHOILIEHHUIO K OKpPY’Kalollell MpUpOAHON cpelie, COOCTBEHHOMY 3I0POBBIO U
3I0POBBIO  OKPYKAIOIIUX JIFOJCH; O0OOCHOBBIBAaTH MW COONIOAATH MEpHI
npoduakTUKK HHOEKITMOHHBIX 3a00JIEBaHMA, TPaBUJIa MIOBEICHUS B IPUPOJIE U
oOecrnieueHus 0e30macHOCTH  COOCTBEHHOW  JKM3HENEATEIHHOCTH B
Ype3BbIYAWHBIX CHUTYyallMsIX TMPUPOJHOTO U TEXHOTEHHOrO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIE HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy OOy4YarOUIUMXCS  HMHTEJUICKTYyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM B MPOIECCE 3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITUSIMU U
COBPEMEHHBIMU HCCIIEIOBAHUSIMU B OMOJIOTUH, PEIIAEMBIMHU €10 MpoOIeMaMH,
METOJ0JIOT e OMOJIOTMYECKOTO UCCIIEIOBAHUS, MPOBEACHUS
AKCHEPUMEHTAIbHBIX  MCCJICAOBAHUW, pEIICHHs OHOJIOTMYECKUX  3ajad,
MOJIETUPOBaHUSI OMOJIOTHYECKUX OOBEKTOB U MIPOLIECCOB;



BOCIIUTaHUE y O0YYAIOIINXCS IICHHOCTHOTO OTHOIIICHUS K KUBOW MPUPOJIE
B IICJIOM W K OTICHbHBIM €€ OO0BeKTaM | SBICHUAM; (HOPMHUPOBAHUE
AKOJIOTHYECKOM, TeHETUYECKON TPaMOTHOCTH, OOIICH KyJbTYphl MOBEICHUS B
MIPUPOJIC; MHTETPAIIUN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne OO0ydYarolUMUCS KOMIIETEHTHOCTH B  pPallMOHAIILHOM
MIPUPOJIONIOIB30BAHUM (COOIIO/ICHUE TPABWI TMOBEJICHUS B MPUPOJIE, OXPAHbI
BUJIOB, DJKOCHUCTEM, Ouochepsbl), COXpaHEHHU COOCTBEHHOT'O 3J0POBbI U
3JI0pPOBbsI OKPY>KAIOIIUX JItoJIel (coOmoaeHust Mep npoduIakTUKK 3a00J1eBaHU,
obecrieueHre 0€30MaCHOCTH KUZHEACATEIBHOCTH B YPE3BBIYANHBIX CUTYyAIUsIX
OPUPOJHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCETHEBHOM JKU3HMU;

co3ZaHWe YCIOBUM JJii  OCO3HAHHOTO  BbIOOpa  OOydYarommmucs
VHIUBUIYaTbHOU o0pa3oBaTeIbHOM TPAaCKTOPHUH, CIOCOOCTBYIOIIEH
HoCHeyIoeMy MpoecCHOHATbHOMY CaMOONPEIEICHUIO0, B COOTBETCTBUH C
WHIAVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

O6111ee uKcio YacoB, OTBEJICHHBIX HA U3y4YeHHE OUOJIOTUH Ha YTIIYyOJIEHHOM
ypOBHE cpeqHero oo1iero oopazopanus, coctariseT 204 yaca: B 10 kimacce — 102
gaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Helelo).

O160p opraHu3alMOHHBIX (GOPM, METOJIOB U CPENICTB OOyUYEeHUS OHOJIOTUU
OCYIIECTBIISIETCS] C YUETOM CHEU(PUKHA €ro COACpKaHUs U HApaBIEHHOCTH Ha
IPOJOJKEHUE OMOJOTUYECKOTO O0pa3oBaHUsI B OpraHU3alUsaX CpPEIHEro
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUAI.

OO0s3aTeIbHBIM  yYCIIOBHEM IPH OOYYECHHHM OHWOJIOTMH Ha YrIyOJIEHHOM
YpOBHE SIBIISIETCS MPOBEACHHUE JTA0OPATOPHBIX M MpakTUueckux padot. Taxke
ydyacThe  OOy4YarmoIMXCS B  BBIIIOJIHEHUM  TMPOEKTHBIX W Y4eOHO-
HCCJIEIOBATEILCKUX PabOT, TeMaTHKa KOTOPBIX OMpEACISIeTCs] y4YUTeIeM Ha
OCHOBE UMEIOIIUXCS MaTEPUATbHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
MIPUPOIHBIX YCIOBUMN.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Coneprxanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOJAUT B MPOBEPKY
rocyJapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTHs Ouoyioruu. buosiormyeckue HayKu M H3ydaeMble UMHU TPOOJIEMBI.
OyHAaMEHTaJIbHbIC, MPUKIAJHBIE W TOUCKOBBIE HAYyYHBIE HCCIEIOBAHUS B
OuoJioruy.

3HaueHue OuoJIorMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosorueld. 3HayeHUE
OMOJIOTMM B TPAKTUYECKOW JEATETbHOCTH YEJIOBEKAa: MEIHIIMHE, CEIIbCKOM
X035MCTBE, MPOMBIIIIECHHOCTH, OXPAaHE MPUPOIBI.

JdemoHcTpanumn

[TopTpersi: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. [apsuH,
V. T'apsen, I'. Mennens, B. 1. Bepnanckuit, U. I1. I1aBnos, 1. 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /I. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJIOTHH C APYTMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKusbie cuctembl Kak mpenMer uzydeHus Omonoruu. CBOWCTBA KUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh U YNOPSJOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alusl,
CaMOBOCIPOU3BECHUE, PA3IPaAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KHUBBIX CHCTEM: MOJEKYJISAPHBIM, KIETOYHBIN,
TKAHEBbI, = OPraHU3MEHHBIM,  MOMYJISALMOHHO-BUIOBOW,  3KOCHCTEMHBIN
(bmoreonenoTndeckmii), omochepHeiii. Ilpormeccrsl, MpoUCXOANIEC B JKUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKH >KUBOTrO. JKHW3HL Kak (opMa CyIIECTBOBAHUS
marepuu. Haykn, wusydaromue >KUBBIE CHCTEMBl HAa pPa3HbIX YPOBHSX
OpraHu3aIyu.

Nzyuenue xuBbIx cucteM. MeTtonbl Ouonornueckor Hayku. Habmonenne,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATH3alusl, MeTaaHanus. [lonsaTre o 3aBucuMon
U He3aBUCHUMOM mnepeMmeHHOW. [lmanupoBanue skcriepumenta. lloctaHOBKa u
npoBepka runore3. Hynesas runoresa. [loHsiTie BEIOOPKHU U €€ JOCTOBEPHOCTbD.
Pa3opoc B Ouonormyeckux AaHHbIX. OlEHKa JOCTOBEPHOCTH IOJYUYEHHBIX



pe3ysabTaToB. lIpUUYMHBI HCKaXXEHUA PE3YyJbTATOB JKClepuMmeHTa. [loHsTHE
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmumpl 1 cxembl: «OCHOBHBIE NpPHU3HAKU >KU3HU», «buosorunyeckue
cucteMbl», «CBONCTBA JKMBOM MaTEpUU», «YPOBHU OpPraHU3aLNUA KUBOU
npupoasl», «CTpoeHUE XKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHoB YE€JIOBEYECKOro opranusmay, «buoreonenos», «buochepa», «Metoas
U3YUYCHUS )KUBOU IPUPOIBI.

O6GopynoBaHue: JaboparopHoe  OOOpPYyJOBaHHE JJii  MPOBEICHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «Vcnosnb3oBaHUE pPa3IUYHBIX METOJOB IpHU
U3YUCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QyHKIIMOHANBHAS €IMHHUIIA >kKUBOTO. Mcropus
oTkpeiTHs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. IlIneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOMU
KJIETOYHOU TEOPUH.

Mertonbl  MOJEKYJISApHOW W KJIETOYHOM OHOJOTHMU: MHKPOCKOIIHS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHnaiIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBHUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
K1emokK. DIEeKTpOHHasE MUKpocKonus. Konghoxanvruas mukpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCTpamuu

IToptpetsr: P. T'yk, A. JleBenryk, T. lIBann, M. lneiinen, P. Bupxos, K.
M. bap.

Tabnutel u cxembl: «CBETOBON MHUKPOCKOID, « DNEKTPOHHBI MUKPOCKOTI,
«Hcropust pa3BUTUS METOAOB MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKPOIIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTnueckass padora «l3ydeHne METOAOB KIETOYHON OMOJIOTUU
(xpomarorpadusi, amexkrpodopes3, auddepeHmaANbHOES TEHTPUDYTHPOBAHUE,
[ILIP)».

Tema 4. XumMmn4yeckasi OpraHu3anus KJIeTKH

XHUMUYECKUNA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponp kak pacTBOpUTENs, peareHTa, y4acTue B CTPYKTYPHUPOBAHUH
KJIETKH, TEIJIOpEryIsiuui. MuHepaibHble BEIlleCTBa KIETKU, UX OMOJornyecKas
poJib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.



Opranuueckne BellecTBa KIETKH. buomormdeckne noaumepsl. benkw.
AMHMHOKUCTIOTHBIM  cocTaB  0enkoB. CTPYKTypbl OEIKOBOM  MOJEKYJBI.
[lepBuunast ctpykrypa Oenika, mnenTUAHas CBs3b. BTopuuHas, TpeTuyHas,
YeTBEepTUYHAsA CTPYKTYyphl. JleHaTypanus. CBoiictBa OenkoB. Knaccudukaius
0enkoB. buonornueckue GpyHkimu 6enkoB. [lpuonsi.

Yranesoabl.  MoHocaxapuabl, — AMCaxapuibl,  OJIMIrocaxapuasl U
nonucaxapuabl. OOmWMA MiaaH CcTpoeHuss U (HU3MKO-XMMHUYECKHE CBOWCTBA
yriaeBooB. buonoruueckue pyHKIIUU yrieBOIOB.

Jlunugael.  T'mapodunsHO-TUApOdOOHBIE  cBoMicTBA.  Kiaccudukarus
aunuaoB. Tpurnunepuasl, Gochonunuasl, BOCKU, crepouabl. buonorndyeckue
¢ynkuun munuaoB. O61Me cBOWCTBa OMOJIOTMYECKUX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CTpoeHre HyKIIEMHOBBIX KHUCIIOT.
Hyxneorunsr. [Mpuniun komminementapHoctu. [paBuino Yapradda. Ctpykrypa
JIHK — nBoitnas cniupasib. Mectonaxoxaenue u ouonorndyeckue Gynkiuu JJHK.
Bunet PHK. ®ynkiun PHK B knetke.

Ctpoenne monekyiasl AT®. Makpospruueckue cBsizu B mosiekyjie ATO.
buonorunyeckue pynkiun AT®. BoccTaHOBIIEHHBIE IEPEHOCUUKH, UX (PYHKITUU
B KJIeTke. [pyeue uyxneosuompughocghamor (HT®). CexBenupoBanme JIHK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKuy.

CrpykrypHas  OuwoJyiorusi:  OWMOXMMHYEeCKHe W Ouodusznueckue
UCCJICIOBAHUSA COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJEKYIL
Mooenuposanue cmpykmypol u @YHKYuti OUOMONEKY U UX KOMNIJIEKCOS.
Komnvromepnotii  ouzaiin  u  opeanudeckuii cuHmes OUOMOAEKYT U  UX
HenpupoOHbIX AHAN0208.

JdemoHncTpanumn

[Toptpetsr: JI. Ilonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinus,
®. Conrep, C. IIpy3unep.

Juarpammbel:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXUBOU
npuponae», «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIEY.

Tabmuter 1 cxemsr: «lleprogndeckas TabiauIa XUMUYECKUX JIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOJbI», «BeliecTBa B cocTaBe OpraHu3mMoBy, «CTpoeHue
MOJEeKyIbl Oenkay, «CTpYKTypbl OEIKOBOW MOJIEKYNb», «CTPOCHHE MOJIEKYI
yrieBoioB», «CTpoeHHe MOJEeKyn JunuaoBy, «HyKienHOBblE KHUCIOTHIY,
«Ctpoenne Monekyssl ATOy.

O6opynoBaHue: XUMHUYECKasl TOCyJa U 000pyI0BaHUE.

JlabopaTtopHas pabGora «OOHapyxeHue O€IKOB €  IOMOIIbIO
Ka4E€CTBEHHBIX PEaKIUL».



Jlaboparopnass pabora «lccnenoBaHne  HYKIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue n GyHKIUH KICTKH

Tunel KIETOK: J>yKapuoTHYeCcKass U mpokapuoTuyeckas. CTpyKTYpHO-
($yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHueckod kieTku. Kierounass cTeHka OakTepuil u
apxed.  OcoOeHHOCTH  CTpOEHUsI  rerepoTpo@HO W aBTOTpO(HOU
NPOKAPUOTHYECKUX KIETOK. MecTO U poib MPOKapuOT B OMOIIEHO3aX.

Crpoenne u  GYHKIIMOHUPOBAHUE  DYKAPUOTHUYECKOM  KIIETKH.
[Inazmaruyeckas MemOpana (mnasmanemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHIOPT BEILIECTB Yepe3 IIa3MaTHYeCKy0 MEMOpPaHy: MaCCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIN (MEPBUYHBIM W BTOPUUYHBIN
akTUBHBIN TpaHcnopT). [lomymponumiaemocts MemOpaHbl. PabGoTa Hatpuii-
KaJMEBOT0O Hacoca. DHJIOIMTO3: MUHOIMTO3, (parounTo3. Jk3o1uuTo3. Kierounas
creHka. CTpykTypa ¥ GyHKIIMH KJIETOYHOU CTCHKU PACTEHUM, TPUOOB.

[uronnasma. I{uTo3zons.  I[luTockener.  JIBMKEHHE  IIUTONJIA3MBI.
Opranouibt KJIETKHU. OpHomeMOpaHHBIE OpraHOUBI KJIETKU:
sHpomazMarnueckas cetb (I1IC), anmapat ['onbaku, TM30COMBI, X CTPOCHHE
u (QyHKuMH. B3auMoCBsSI3b OJJHOMEMOpPAaHHBIX OpPraHoMIOB KieTku. CTpoeHue
IPaHYJISIPHOTO pPeTUKyIyMa. Mexanuzm nHanpaenenus 6enaxkos ¢ IOIIC. Cunres
pacTBOpUMbIX O6enkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanysipHbIN)
SHAOIIAa3MaTHIeCKuil peTukyiayMm. CekperopHast GpyHKIus annapara [ 'onbmxu.
Mooudghukayus benxos ¢ annapame I onvoocu. Copmuposxka b6enkos 6 annapame
Tonvoorcu. TpaHcTOpT BemeCTB B KIETKe. Bakyoiaum pacTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumbuoeenesz  (K.C.
Mepesickosckuii, JI. Mapeynuc). Ctpoenne u GyHKIIMH MATOXOHAPUNA U TTACTHUI.
[lepBuyHbIC, BTOPUYHBIE ¥ CIOXKHBIE IUIACTHIBI (POTOCHHTEIUPYIOITUX
3YKapuoT. XJIOPOMIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpanHnbie opranonbl kjaeTku CTpoeHue U GyHKIMHU HEMEMOPaHHBIX
OpraHouioB  KJeTku.  PubGocombl.  [lpomesicymounvie  unamenmol.
MukpodunameHTsl. AxmuHosvle Mukpoguiamenmol. MBIIIEYHBIE KICTKH.
AKmuHo8vle KOMNOHEeHMbl HeMbluleyHblX Kiemok. Mukpotpyoouku. Kinetounsiit
ueHtp. CrTpoeHHME U JBHXKEHUE J>XTYTHKOB M pecHUYEK. MHUKpOTpyOOUKH
nutomnasmsl. LleHtpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mukpompyboukamu. MomopHhwie oenxu.



Anpo. O6onouka sigpa, XpOMATHH, KapHoILIa3Ma, SIIPBIIIKH, UX CTPOECHUE U
¢yHkuuu. SnepHsiii 6enkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacmoiIOKeHUE
XpOMOCOM B HMHTEp(azHOM snpe. Dyxpomamun u 2emepoxpomamur. benku
XpOMaTHHa — TUCTOHBL. JJunamuka s0epHou 000104Ku 8 mumose. floepHulil
mpamncnopm.

Knerounsie BrimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA  KJIETOK
AYKapHoT (PacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

IToptpets: K.C. MepexkoBckuii, JI. Maprymuc.

Tabnuupl u cxembl: «CTpoeHUE IYKAPUOTHUECKOW KIeTKW», «CTpoeHue
KUBOTHOU  KJIETKW», «CTpoeHHe pacTUTeIbHOM KIeTku», «CTpoeHue
MUTOXOHAPUWY, «Snpo», «CTpoeHrEe MPOKAPUOTUYECKON KIETKHU.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKpOTIpenapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTEePUAIbHBIX KIIETOK.

JlaGopatopHasi pabGora «l3yuyeHue CTpPOEHUSI KIETOK PpPa3IUYHbIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yueHne cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas paGora «lccrnenoBaHue MmiasMoin3a U JIEIIIa3MOJIN3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnueckass padora «l3yueHue [BWXKEHUS LUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTUHU B KJIeTKe

AccuMumsIMA W JIUCCUMWIISALMS — JIBE€ CTOPOHBI MeTaboim3ma. THumsbl
oOMeHa BemiecTB: aBTOTPOGHBIH U TEeTepOTPOdHBIA. YUacThe KHUCIOpOoJa B
OOMEHHBIX TIpolleccax. DHEPreTHYeCKoe OOecreueHrne KIETKU: MpeBpalleHue
AT® B oO0menHbix mporeccax. DepMEHTATUBHBIN XapakTep peakiui
KJIETOYHOTO MeTabonu3zma. DepMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXaHU3M
neiictBus.  Kodepmentsl. Otmmmuus  ¢GepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. benKu-akTHUBaTOpbl W OCIKU-UHTHOUTOPHL. 3aBUCHUMOCTH
CKOpOCTH (hePMEHTATUBHBIX PEAKIIMIA OT PA3TMIHBIX (DAKTOPOB.

IlepBuuHBII CHUHTE3 OpPraHUYECKHX BelIeCTB B KieTke. DorocuHTEs.
Anokcueennviii u oxcueenHwvlli pomocunmes y baxmepuii. Ceemocobuparoujue
nueMeHmbl U NUSMEeHMbl PeaKYUOHHO20 yenmpa. PoJIb XJIOpOIUIACTOB B IIPOIIECCE
dotocunTeza. CBeroBass u TeMHOBast (a3pl. @omoovixanue, Cz., Cs. u CAM-
munvl pomocunmesa. lpogyKTUBHOCTH (oTOCHHTE3a. BiusHHE pa3IMUHBIX
(dakTOpOB Ha CKOPOCTh (poTOCcHHTE3a. 3HAUEHUE (POTOCHHTE3A.



XEMOCHUHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB
HUTpUPUUUPYIOIIHE OaKTEpHH, Kelle300aKTepuu, cepoOaKTepun, BOJOPOIHBIE
OakTepuu. 3HAYECHUE XEMOCHHTE3a.

AnaspoOHbie opranu3Mbl. Buasl Opoxxenus. [IponykTel OpokeHHs U UX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPIaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0JIE3HEH.

AnpoOHBIE OpraHU3MBl. Jrarbl DHEPreTUYECKOTO oOMeHa.
[loaroroButenbHblii  dTan. [uKOIU3 — OECKUCIOPOJHOE PACIICTUICHHE
TJIFOKO3BI.

buonoruueckoe okucieHue, Uiv KIETOYHOE JbIXxaHue. Poib MUTOXOHIpUiA
B Ipoleccax OWOJOrMYecKoro oOKucieHus. llukindeckue  peakiuu.
OxucnutensHoe (dochopunupoBanue. OIHepeus MeMOpaHHO20 2epadueHma
npomornog. Cunmesz ATD: paboma npomounnoii AT®-cunmasel. [IpeumynecTa
a’poOHOro mMyTH OOMeHa BEUIECTB TMepea aHa’poOHbIM. DPPEKTUBHOCTH
HEPTreTHYECKOTO 0OMEHa.

JdemoHcTpanumn

IToptpetsr: Ix. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuuer u  cxembl: «DorocuHTE3», «IHEPreTUUECKUH OOMEHY,
«buocunres 6enka», «CtpoeHue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOMH MUKPOCKOI, 000pYI0BaHKE /ISl IPUTOTOBICHUS
MNOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHnass pabGora «l3ydyeHue KaTaJUTUUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl MIIH KaTajasbl)y.

JlabopaTopHass padora «l3yueHue ¢GEepMEHTATHBHOTO pACIICTUICHHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlaGopaTtopnas pabGora «CpaBHeHue mporieccoB (GOTOCHHTE3a W
XEMOCHUHTE3a.

JlabopaTopHas pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKCHUS U ABIXaAHUS.

Tema 7. HacaeacrBenHast uHpopManus U peajn3anus eé B KIeTKe

Peakuuu matpuyHoro cuntesa. [[puHINI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO  CUHTe3a.  Peanuzanus  HAclIeACTBEHHOM  MH(OpMAaIMH.
I'enernueckumil Ko, ero cBoMcTBa. TpaHckpunius — MarpuuHblii cuare3 PHK.
[IpuHUMNBI  TPAHCKPHUIILIMHU:  KOMIUIEMEHTAPHOCTb, AHTHUIIAPAJUICIbHOCTD,
acuMMeTpuYHOCTh. Cospesanue mampuynvlx PHK 6 aykapuomuueckou kiemke.
Hexooupyrowue PHK.



Tpancnsuusa u e€ sranbl. Yuactue TpaHcnoptHbix PHK B OnocunTese
Oenka. ¥YcnoBus Ouocunresa 0enka. KogupoBanue amuHokucnot. Poibs pubocom
B OMocHHTE3€e OeliKa.

Cogpemennvie npedcmagnenus o cmpoenuu 2eHos. Opranuzanusi reHoma y
MPOKAPHUOT U 3YKApUOT. Perynsnus akTUBHOCTH I'€HOB y MPOKapuoT. ['unoresa
onepoHa (®. Kaxob, K. Mano). MonrexynsapHvie mexanHuzmvl IKCHpeCccuu 2eHo8
y oykapuom. Ponv xpomamuma 6 pecyrayuu padbomel 2enog. Perymsius
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblii romeocTas.

Bupycbel — HekneTtounsle (OpMBI KU3HU M OOJUTATHBIC MMapa3UTHI.
CrpoeHue NpPOCTBHIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwiti yuxn JHK-codepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. ObpamHnas mpaucKpunyus, pegepmasd, UHmezpasd.

Bupycusie 3a0oneBaHus yenoBeka, >KuBOTHbIX, pactenuit. CITNJI, COVID-
19, conmanpHble U METUIIMHCKUE MTPOOJIEMBI.

Buoungopmamuka: unmeepayus u ananus boavuux maccusos («bigdatar)
CMPYKMYPHLIX Ouonocuyeckux oOanHvix. Hanomexnonocuu 6 Ouonocuu u
meouyune. [Ipoepammupyemole ynxyuu 6eaxkos. Cnocobwvl 00cmasKu 1eKkapcme.

JdeMoHCcTpamuun

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHI.

Tabmuie! u cxemsl: «buocunaTes 6enkay, «I'eHeTudeckuit koa», « Bupycoi»,
«bakteprodaru.

IpakTuyeckas padora «Co3aaHue MOJCIN BUPYCay.

Tema 8. ’Knu3zHeHHBINH HUKJ KJICTKH

Knerounsrii 1mukn, ero mepuonasl u peryiasuums. MHrepdaza m MUTOS3.
Oco0OeHHOCTH TpoIIeccoB, MpoTeKaromux B uHTepdase. [lonroroBka KieTku K
nenenuto. llpecunteTnyeckuii  (MIOCTMUTOTUYECKHI), CUHTETUYECKUH U
MOCTCHHTETHYECKHUH (MMPEMUTOTHYECKUI ) EpUOBI UHTEP(A3HI.

Marpuusnsiii cunre3 JIHK — permukanus. [Ipunnunsr permkanun JTHK:
KOMIUJIEMEHTAPHOCTh, TOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUIIAPAIJIEIBHOCTD.
Mexanusm pernkanuu JJTHK. Xpomocomel. Ctpoenue xpomocoM. Teromepsl 1
TeaoMepa3a. XPOMOCOMHBIM HabOp KIETKM — KapuoTum. JIUIUIOWIHBIA |
rarionIHbId - Habopbl XpomocoM. ['omonoruyHeie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — Muto3. CTagud MHUTO3a U TMPOUCXOJAIINE B HUX
npouecchl. Tunbel MuTo3a. KaprokrnHe3 U TUTOKMHE3. bronornyeckoe 3HaueHHE
MHTO3a.

Perynsiuusa Mmurotnyeckoro nukia kietku. [Iporpammupyemast KiaeTouHas
rudesnp — anomnTos.



Knerounoe snpo, xpomMocoMbl, GyHKIIMOHAJIbHAS T€HOMUKA. Mexanusmol
npoaugepayuu, ouggepenyuposku, cmapenus u euberu xiemox. «ljugposas
KiemKay» — buoungopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KILeMKU.

JdemoHncTpanumn

Tabmuipl u cxeMbl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTpoeHue
xpomocomy, «Pernmukanus [JHK».

OGopynoBaHue: CBETOBOM MHUKPOCKOMN, MHKpompenapaTtel: «MHUTO3 B
KJIETKaX KOpEILKa JTyKay.

JlabopatopHass  paGora  «M3ydueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTIpenaparax».

JlabopaTopHass paGora «HaGmromenne wmuTo3a B KJIETKaX KOHUMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKPOTIpenapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHu3MOB

buonornueckoe pa3zHooOpaszue OpraHU3MOB. OJHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIC OPTaHU3MBI.

OcCoOEHHOCTH  CTPOCHHS W KU3HENEATEILHOCTH  OJHOKJIETOUHBIX
opranu3MoB. bakrepuu, apxeuw, OJHOKIETOYHbIE TpPHUOBI, OIHOKJIETOYHBIC
BOAOPOCIH, ApyTrue NpoTUcThl. KoJIoHManbHbIE OpraHu3MBbl.

B3anMocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. OpraHu3M Kak eInHoe 1esnoe. ['omeocras.

Tkanm pacrenuii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHas,
MIOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTH CTPOEHUS,
(GYHKIHN ¥ pacTioNioKeHUs TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEW: SIUTEINAIbHAS,
COEIMHUTENbHAS, MbIIeYHas, HepBHAs. OCOOEHHOCTU CTpOeHUSs, (PYHKIUN U
PacCIIONOKEHHS TKaHEl B OpraHax *KUBOTHBIX U YEJIOBEKa.

Opransl. BeretaTuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBI OPTaHOB )KMBOTHBIX U UesioBeKa. DYHKIIMK OPraHOB U CUCTEM OPTraHOB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkenaeTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHblii 1 BHYyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEM.

JIBr>KeHHe OpraHu3MoB. JIBM)KEHHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOouHOE, KTYTUKOBOE, pECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTCHUM:
TPONMM3Mbl M HACTUM. JIBUYKEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[lutanue opranuszmoB. IlornoieHne BOJBI, YIVIGKUCIOTO Ta3a U
MUHEPAJIbHBIX BEUIECTB pacTeHusMu. [lutanue ;xuBoTHBIX. BHYTpHUIIOI0CTHOE 1
BHYTPHUKIIETOUHOE MullleBapeHue. [lutanue mo3BOHOUHBIX KUBOTHBIX. OTIEIBI



MUIIEBAPUTENILHOTO TpakTa. [lumeBaputenvHble xene3bl. [lumeBapurenbHas
CHCTEMA YETIOBEKA.

Jlpixanue opraHu3MoB. JIpiIxaHue pacTteHud. JlpIxaHWe IKUBOTHBIX.
Huddysus razoB yepe3 moBepXxHOCTh KieTku. KoxkHoe apixanue. JlpixaTeabHas
nmoBepxHOCTh. JKabGepHoe U JE€royHoe abixaHue. JIpIXaHWe MO3BOHOYHBIX
XKUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOXXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHass cuUcTeMa 4eloBeKa. MexaHu3Mm
BEHTWISIUMM JIETKUX Yy MNTULl W MICKONUTAIOWUX. Perynsuus JbIXaHUs.
JlpIxaTeabHbIe 00BEMEL.

TpaHcoOpT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI PACTCHUM.
TpancnopT BemIeCTB y XUBOTHBIX. KpoBeHOCHast cucrema W €€ Oprabl.
KpoBeHocHass cucrtema MO3BOHOYHBIX KHUBOTHBIX U 4yenoBeka. Cepjle,
KPOBEHOCHBIE COCYIbI W KpoBb. Kpyrum kpoBooOpaimieHus. DBOIIOIMOHHBIC
YCJIOXHEHUSI CTPOCHHUS KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX KHWBOTHBIX.
Pabota cepana u eé perymnsuusi.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwiaenenue 'y
KUBOTHBIX. CokpaTuTenbHble Bakyosu. Opranel BblaeneHus. DuibTparus,
ceKperus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MBbI PA0OTHI OPraHOB BbIJIEJICHUS.
CBs13b IIOJIOCTH TE€JIA C KPOBEHOCHOMW U BBIJIEIUTEIBHOM cucTeMamMu. Beinenenue
y TO03BOHOYHBIX JKMBOTHbIX U  4yenoBeka. Ilouku. CrpoeHune wu
bynkimonupoBanre Hegpona. OOpa3zoBaHNE MOUYH y YEITOBEKA.

3ammTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M LMCTHI MNPOCTEHIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHUH.
Kytukyna. CpeactBa nacCUBHOM M XUMUUYECKOM 3alIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [TOKpOBBI M HMX IPOU3BOJHBIE.
3ammra opranu3mMa ot Oone3neil. UMMmyHHasi cucteMa 4enoBeka. Kierounsiii u
TYMOPAJIbHBIE UMMYHUTET. BpOoKAEHHBINM U MpUOOpeTEHHBIN crerupuyecKuii
UMMYHHTET. Teopus KIOHaIbHO-CeleKTUBHOTO uMMyHuTtera (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3moB. Ponb
BPOXKIEHHOTO UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHMUIA.

PazmpaxxumocTte u perynsuMs |y oOpraHusMoB. PazgpaxumocTts |y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocTs W peryisinus y
pacteHuid. PocToBBIE BellECTBA U UX 3HAUYCHUE.

HepBuast cucrema u pedrekTopHas peryinsnus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTEIbI. JBOJIOLIUOHHOE YCI0KHEHUE CTPOCHUS] HEPBHOM CUCTEMBI
y *KUBOTHBIX. OTAENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pediekTopHast nyra. be3yciioBHbIE U YCIOBHBIE PEIICKCHI.



I'ymopanpHas perynsuus U 3HAOKPUHHAs CUCTEMA JKMBOTHBIX U YEJIOBEKA.
Kene3pl HSHIOKPUHHOM CHUCTEMBI M KX TOPMOHBI. /[[elicTBME TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKPUHHOM cucteM. [ unotamamo-runodusapHas
cucrema.

JdemoHcTpanumn

IToprper: W. I1. I1aBnos.

Tabmuuel u cxembl: «OIHOKIETOUHBIE BOJOPOCIN», «MHOIOKIETOYHbIE
Bogopociany, «bakrepum», «lIpocreimmue», «OpraHbl HBETKOBBIX PACTEHUII»,
«CucteMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEee cTpoeHue
HaceKoMbIx», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTedms»,
«CTpoeHHE JINCTOBOW IUIACTUHKW», «TKaHM KUBOTHBIX», «CKENET YeaoBEKay,
«IIumeBapurensHas cuctema», «KpoBeHocHass cucrteMa», «/lpixaTenbHas
cucreMa», «HepBHas cucrema», «Koxa», «MplleyHas  cucremayn,
«BpigenurenbHas cucremay, «OHJIOKpUHHAs cucremay, «CTpoeHue MBIIIIbI,
«MAmmynurer», «KumeunononoctHeie», «CxeMa TMWTaHUS  PACTEHUII»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpPOEHHE THUIPBI»,
«CtpoeHue mianapun», « BHyTpeHHee CTpoeHHEe J0KIEeBOro uepBs», «HepHas
cuctema peiO», «HepBHas cucrema Jsrymku», «HepBHas cucrema
npecMmblKaromuxcs», «HepsHas cucrema nruny», «HepBHas —cucrema
MJIEKOTIUTAIONINX», «HepBHas cuctema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MHKPOIIPENapaThl OJJHOKIETOYHBIX
OpPraHu3MoOB, MHKpOIIpenapaTbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKLUH
HACEKOMBIX, HUTJIOKOKUX, dKUBBIE SK3EMIUISIPhl KOMHATHBIX PACTEHUM, repbapuu
pacTeHUM pa3HbIX OTACJIOB, BJIAXHbBIC IMPENAPAThl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM O€CIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YelOBEKa,
o0opynoBaHUe [JIsl JIEMOHCTpAllMM IMOYBEHHOI'O M BO3AYIIHOTO MHUTAHUSA
pacTeHui, paculeIyieHusl Kpaxmana W OelKOoB MoJ JAeicTBUeM (HepMEHTOB,
o0opy10BaHUE sl IEMOHCTPAIMH OMBITOB M0 U3MEPEHUIO KU3HEHHON EMKOCTH
JNErKUX, MEXaHW3Ma JbIXaTEIbHBIX JBW)KCHUN, MOZEIM TOJOBHOIO MO3ra
PaA3JINYHBIX )KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pa6ora «/3yueHue TkaHel KUBOTHBIX.

JlabopaTopHas pabora «3yueHrne opraHoB IBETKOBOT'O PACTECHUSI.

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrolioe (BKJII0Yasi BEreTaTUBHOE) U
nosoBoe. Buuabl 0Oecnosioro pa3MHOXKEHHS: TMOYKOBAaHUE, CHOPYISALUS,
(parmMeHTaLys, KIOHUPOBAHUE.



[TonoBoe pazmuoxkeHue. [lonoBeie kneTku, unu rametel. Meio3. Craauun
Mmeno3a. [loBenenne xpomocoM B Mmenose. KpoccuHrosep. buomornueckuii
CMBICJI MEHO03a U MOJIOBOTO Iporecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIIE
OpPraHu3MOB.

[Ipen3aponsiieBoe pasButhe. [ameroreHes y KUBOTHBIX. [lomoBbie
xene3bl. O0pa3zoBaHKe U pa3BUTHE MOJIOBBIX KIIETOK. CriepMaTOTreHe3 U 0OTeHE3.
CrpoeHne nonaoBbIX KIETOK.

OmnnonoTBOpeHUe W AMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpUOIOoTHUS —
HayKa O DPa3BUTUU OpPraHu3MoB. Mopgozenez — oOna u3 2enasHvix npobnem
ambpuonocuu. Konyenyus mopghocenos u moodenu mopgoeeneza. Craauu
SMOpHOTEeHe3a JKMBOTHBIX (Ha mipuMmepe Jsarymku). Jlpobnenuwe. Turmbl
npoOneHus. Jemepmunuposantoe u HedepmMuHuposarntoe opoo.nenue. bracmyna,
munst Onacmyn. OCOOEHHOCTH APOOJICHUS MIICKONMUTAIOIIUX. 3apOJbIIIEBhIC
JUCTKH (TacTpysius). 3akiiajika OpraHOB M TKaHEH U3 3apOJIBIIIEBBIX JTUCTKOB.
B3aumHoe BnusHHME dYacTell pa3BUBAIOIIErOCs 3apojbliia (3MOpHUOHaATbHAS
UHAYKOWS). 3aKiajka I[JJaHa CTPOEHUs JKMBOTHOTO KaK  PE3yJbTar
UEPAPXUUECKUX B3aUMO/ICHCTBUI reHoB. BiusiHue Ha 5)MOpHOHAIbBHOE Pa3BUTHE
pa3TUYHBIX (PAKTOPOB OKPYKAIOUIEH CPEIIbI.

Poct u paszButue xuBOoTHBIX. IlocTamMOpuoHanbpHBIN Tepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PaszButme ¢ Meramopdo3oM Yy OECrnO3BOHOUHBIX H
MO3BOHOYHBIX >KMBOTHBIX. BHOJIIOrMYecKoe 3HaY€HHUE MNPSIMOrO U HENPSIMOTO
pa3BUTHUsA, UX PACIpPOCTPaHEHUE B npupoie. Tumbl pocTa )KUBOTHBIX. DaKTOPHI
PETYISIIIMU  pOCTa JKMBOTHBIX U uenoBeka. CrTaguu MOCTIMOPHOHAIBLHOTO
pa3BUTHUA y )KUBOTHBIX U yeioBeKka. [lepuobl oHTorenesa yenoseka. Ctapenue
U CMEPTh KaKk OUOJIOTUYECKUE MPOLIECCHI.

PasmHoxxeHue u pasButue pacteHuil. ['ameroput u crnopodur. Meiio3 B
KU3HEHHOM 1HKJIe pacTeHuil. OOpa3oBaHue cmop B Tpolecce Meiiosa.
l'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. J[BOifHOE OIJIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHU.

MexaHu3MBbl pETYJISLMU OHTOI€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanuun

[Toptpetsr: C. I'. HaBammn, X. [IIneman.

Tabmuibl U cxembl: «BeretaTuBHOE pa3zMHOXEHHE», « UMbl 0ecTmoyIoro
pa3sMHOXEHUD», «Pa3zMHOXkEHHE XIaMHUIOMOHAAb, «Pa3MHOKEHUE IBIJIEHBI»,
«Pa3zMHOXkeHuE TUapb», «Meio3y», «XpoMocomely, «I'ametorenesy, «CtpoeHue



SMUUEKJIETKU U criepMaTo3ouia», «OCHOBHBIE CTaAuU OHTOreHe3ay, «lIpsMoe u
HENpsIMOE pa3BUTUE», «Pa3BUTHE MaMCKOro Xyka», «Pa3zButue capaHuny,
«Pa3BuTHE JATYLIKW», «/I|BOWHOE OINIOJOTBOPEHUE Y LBETKOBBIX PACTECHUI,
«CTpoeHne ceMAH OJJHOJOIbHBIX U JBY/IOJIbHBIX PACTEHUI, «KU3HEHHBIN LIUKII
MOPCKON  KanmycTbl», <OKW3HEHHBIM UHMKIT MXa», <«COKU3HEHHBIA IUKII
ManopoOTHHUKA», « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHUE: CBETOBOM MHUKPOCKOII, MUKpOIpENnapaThl SUIEKICTOK U
CIIEpMAaTO30UI0B, MOJIENb «I MK pa3BUTHUS JISATYIIKW.

JlaGoparopHass pabGora «l3ydyeHue CTpOCHHMSI TMOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbISBICHHE MPU3HAKOB CXOACTBA 3apPOABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass padora «CTpOEHHME OpPraHOB Pa3MHOXKEHHS BBICIIUX
pacTeHun».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH W M3MEHYHMBOCTH
OPraHU3MoOB

Hctopus craHOBIEHUS M Pa3BUTHS TEHETHKHM Kak Haykud. Pabotel I
Menpnens, I'. ne ®pusza, T. Moprana. Posib 0Te€4eCTBEHHBIX YUEHBIX B Pa3BUTHHU
renetuku. Pa6otel H. K. Konsiora, H. M. BaBunosa, A. H. benozepckoro, I'. 1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TE€HETHYECKUE TIOHATHUA U  CHMBOJIBL. ['OMOJIOTMYHBIE
XpPOMOCOMBI, AJUICIIbHBIE T'€HBI, aJbTEPHATUBHbBIC IIPU3HAKU, JOMUHAHTHBIN U
PEIECCUBHBIN MPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (eHotun. OCHOBHbIE METOJbI TEHETHKU: THOPUIOIOTHUECKHH,
IUATOJIOTUYECKUIA, MOJIEKYJISIPHO-TEHETUYECKHUM.

JdemoHncTpanumn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, F0. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmuiel u cxembl: «MeToAbl TEHETHKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTopHass padora «/[po3odmima Kak OOBEKT TEHETHYCCKUX
HCCIIEIOBAaHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBwiii 3akoH MeHaenss — 3aKOH
eauHooOpas3usi TUOpPUIOB MepBOro mokoJyieHus. [IpaBuio JOMHUHUPOBAHUS.
Bropoii 3akoH MeHaensa — 3aKOH paclleruieHus Npu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ unore3a 4yncToThl ramer.



AHanu3upyomnee CKpelluBaHHuE. [TpoMexyTOUYHBIN Xapaxkrep
HaclieoBaHus. Paciienienrne npu3HakoB IPU HETIOJHOM JIOMUHUPOBAHUMU.

HuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaens — 3aKoH
HE3aBUCMMOTO  HACJI€IOBaHUsS  NpPU3HAKOB.  LlUTOnmormyeckue  OCHOBBI
JTUTUOPUIHOTO CKPEIUBAHMUS.

Cuemnennoe HacnegoBanue npuzHakoB. Pa6otel T. Moprana. CuernsieHHoe
HACJIEZIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXAY T'€HaMH. XPOMOCOMHas
TE€OpUsl HACIEACTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHU3M OMNPENEICHUS 1M0Ja. AyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U reTeporaMeTHbIN 1oi. I'eHeTnueckas
CTPYKTypa TMOJIOBBIX XpomocoM. HacnegoBaHue MpPU3HAKOB, CIEIJIECHHBIX C
HOJIOM.

l'enotun kak 1enocTHasi cucrtema. llneloTponuss — MHOXKECTBEHHOE
JIEUCTBUE TeHa. MHOXXECTBEHHBbIM ajuiesin3M. B3amMoJieicTBUE HEaJUIeIbHBIX
reHoB. Kommiementrapaocts. Dnucras. [Tonumepusi.

['eHeTHYeCcKHMil KOHTPOJIb PAa3BUTHSA PACTEHUM, )KMBOTHBIX U YEJIOBEKA, a
Takke (U3HOJOTUYECKUX MPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIIMMA.
['eneTnueckrie MeXaHU3Mbl CHUMOHMOTEHE3a, MEXaHM3Mbl B3aMMOJECHCTBUSA
«XO3MH — Tapa3uT» M «XO35IMH — MHUKpoOMOM». ['eHeTHdecKue acreKThl
KOHTPOJISI U U3MEHEHHUs HAClIeJICTBEHHON MH(OPMAIINU B MOKOJEHUSX KIETOK U
OpPraHu3MOB.

JdeMoHCTpamuu

[Toptpetsr: I'. Mennens, T. Mopras.

Ta6mump! u cxemsl: «IlepBbiii 1 BTOpo# 3aK0HBI MeHienss», « TpeTuii 3aKkoH
Mennens», «AHanu3upyrollee cKkpelmuBanue», «HemnonHoe TOMUHUPOBAHUEY,
«CIieTuieHHOE HAacleJJOBaHUE MPHU3HAKOB Yy Npo30pmibl», «['eHeTHKa moman,
«Kapuotun demoekay, «Kapuorunm mpozodumib», «Kapuotunm nOTULB,
«MHOXEeCTBEHHBIN aaenu3M», «B3anumMo1eiCTBHE IT'€HOBY.

O6opynoBanue: MOJENb [JIs JEMOHCTpPAIMM 3aKOHOB €IWHOO0Opa3us
rUOpUIOB TIEPBOTO TOKOJICHHWS W PACHICTUICHHWS] TPHU3HAKOB, MOJETb IS
JEMOHCTPAlMHA 3aKOHA HE3aBUCHUMOIO HACJIEAOBAaHMS IMPU3HAKOB, MOJEIb IS
JEMOHCTPAlMU CLEIJICHHOTO HACJIEIOBaHUs MTPU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKponpemnapart: «Jpo3zodumna.

IIpakTuueckass padora «l3ydyeHue pe3ylbTaTOB MOHOTUOPUAHOTO
CKpEIIMBAaHUS Y APO30(PUIBD.

IIpakTuueckass padora «l3yueHue pe3ynabTaToB JUTUOPUIHOTO
CKpEIIMBAaHUS Y APO30(PUIBD.

Tema 13. 3aKk0oHOMEPHOCTH U3MEHYHBOCTH



B3aumopeiictBue reHoTtuna U cpeApl npu  (GopMUpOBaHUU (HEHOTHUIIA.
N3MenunBOCTh pu3HAKOB. KaueCcTBEHHBIE Y KOJIMYECTBEHHBIE TPU3HAKU. BUabl
W3MEHUYHMBOCTU: HEHACIICICTBEHHAS W HACJIECICTBEHHAS.

MopaudukanuonHass HW3MEHYUBOCTh. Poib cpeasl B (POpMHUPOBAHUU
MOAU(PUKALMOHHON n3MeHunBoCcTH. Hopma peakuuu npusHaka. BapuannoHHbIi
psan u BapuanuonHas kpuBas (B. Moranncen). CBoiicTBa MOAM(PUKALIMOHHON
M3MEHUYHUBOCTH.

I'enoTunuueckas M3MEHUYHUBOCT. CaoiicTBa T€HOTUITMYECKOU
U3MEHYMBOCTU. Buapl TEHOTUNUYECKOW M3MEHUMBOCTH: KOMOWHATHUBHAS,
MyTallMOHHASI.

KombOunaTuBHas M3MEeHYMBOCTh. Mei03 M T0JIOBOM MPOIECC — OCHOBA
KOMOWHATHBHONW W3MEHYMBOCTU. Poib KOMOWHATMBHONW W3MEHYMBOCTH B
CO3/IJaHUM TeHETUUYECKOT0 Pa3HOo0Opa3us B Mpejiesiax OJHOTO BU/A.

MyTalnmoHHas U3MEHYMBOCTh. Buabl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE MW MHAYUMPOBAHHBIE MyTaluuu. SaepHble W
HUTOIIa3MaTHYeCKre MyTaliui. CoMaTU4e€CKHUE U MOJ0BbIE MyTaluu. [[puunHb
BO3HMKHOBEHUsI MyTauuil. MyTareHsl M HX BIHMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO MpOIECCa. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacyiencTBeHHo n3menunBocty (H.W. BaBuioB). BHesnepHas n3MeHYHUBOCTh U
HACJIEJCTBEHHOCTb.

Onuecenemuxa u 3INULEHOMUKA, POIb ONUSEHEMUYECKUX (HaKkmopos &
HAaC1e008aHUU U USMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdeMoHCTpamuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w  cxembl: «Buapl wm3aMeHUMBOCTHY, «MonudukammoHHas
U3MEHYHUBOCTHY, «KomOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3»,
«OmnonorBopeHuey, «l'eHernueckue 3abojeBaHUs  4YeloBeKay, «Bumibl
MYTaIymn.

O6opynoBaHue: KUBbIE U TepOapHbIC HK3EMIULIPHl KOMHATHBIX PACTEHUH,
pucyHku (potorpadun) )KUBOTHBIX C PA3IUYHBIMUA BUIAMHA U3MEHYHUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKANMOHHON W3MEHUYMBOCTU. [locTpoeHHMe BapHAIMOHHOTO psila W
BAPHUALMOHHOW KPUBOI».

IIpakTuueckas padora «Myrtanmuu Yy apo3oduibl (HA TOTOBBIX
MHUKPOIIpEenapaTax).

Tema 14. I'eneTuka 4esioBeka

Kapuorumn yenoBeka. MexxayHapoIHasi mporpaMMa HUCCIEA0BaHNS T€HOMaA
yejaoBeKa. MeTonbl HW3y4YeHUsT T[EHETUKU 4YEJIOBEKAa: TE€HEAJIOTHYECKHM,



OJIM3HEIIOBLIN, LIUTOr€HETUYECCKU, MOMYJIAUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpemMeHHOE ONpEAECIICHNE TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHCJIE C TOMOIIBIO
[111P-anamm3a. HacneacTtBenuble 3abojieBaHusl  4deloBeka. [ eHHbIE W
XpOMOCOMHBIE ~ 0Oo0Je3HM  uejoBeka.  boiesHM ¢ HacleICTBEHHOU

IIPEAPACIIOIOKEHHOCTBIO. 3HaueHUE MEIULIHHCKON TE€HETUKHU B
MPEIOTBPAIICHUH U JICUEHUU FeHEeTHYeCKUX 3a0osieBaHUI yenoBeka. MenuKo-
FEHETUYECKOE  KOHCYJIbTUPOBAHHUE. CrtBOJIOBBIE KJIETKHU. [lonsiTne

«TEHETHYECKOTO Tpy3a». OTHYECKUE acHeKThl MCCIeAOBaHUM B 00JacTu
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJOBEKA K
bU3MYECKOMY W XUMHUYECKOMY  3arpsi3HEHUI0  OKPYXKaroIeHd  Cpejbl.
I'eneTnyeckas mpeapacnoioKEHHOCTh YET0BEKa K MaTOJIOTUSIM.

JdemoHcTpanumn

Tabmuipl u cxemsl: «KapuoTur yenoBekay, «MeToIbl U3yUYeHHS TEHETUKHU
4esoBeKkay, «I eHeTrnuecKre 3a00JIeBaHuUs YETIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHON».

Tema 15. Cenrekuusi OpraHusMoB

JlomecTuKamusi ¥ CeNeKUus. 3apOKICHHE CEJNEKUUH U JOMECTUKALMH.
Yuyenne H. W. BaBunoBa o llenTpax mNpoOUCXOXIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuid. Poib cenexkiuu B CO3JaHUU COPTOB PACTEHUN U MOPOJ
#&uBOTHbIX. CopT, MNOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJOB B
HacjlenAcTBeHHONW wm3MeHunBoctu H. . BaBunoBa, ero 3HaueHuUe I
CEJICKIIMOHHON PabOTHI.

Metoasl ceneKIMOHHOW paboThl. MCKyCCTBEHHBIH OTOOpP: MAacCOBBIM U
WHIWBUAYAJIbHBIA.  JTanmbl  KOMOWHAIIMOHHOW  cenekuuu.  VcrmbITaHue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OIEHKU
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUITY ¢ romoIbio aHammza J{HK.

NckyccTBEHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguanmoHHbIll YW XMMHWYECKMH MYyTareHe3 Kak HWCTOYHHUK MYTalud y
KyJIbTYpHBIX (hOpM OpraHu3MoB. Vcnonb30BaHre TeHOMHOTO PEAAKTUPOBAHUS U
MeTo/10B pekomOuHaHTHRIX JIHK g momydeHuss MCXOMHOTO maTepuana ajis
CEJIEKIUU.

[Tonyuenue MOJUTILIOUIOB. BnayrpuBunoBas rudopuIn3aIus.
bnuzkopoacTBeHHOE — cKpeliMBaHue, WM UHOpuaAuHr. HepoacTBeHHoe
CKpelllMBaHue, Wik ayTOpuauHr. ['etepo3uc u ero npuyuHbl. Vcnonb3oBaHue
rereposuca B cenekuuu. Otaanénnas rudbpuauzanus. [Ipeononenue Oecrionus



MEXBHUJIOBBIX THUOPUIOB. JOCTHMXKEHUSI CENEeKIMU PACTCHUN U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3y4YEHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
WX JAUKAX POAMYEH IS CO3JaHUS HOBBIX COPTOB M THOpPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHEeMUYeCKUMU  pecypcamu  CEeNbCKOXO3AUCMEEHHbIX U NPOMbICIOBbIX
HCUBOMHDIX 8 YENAX VIIYUULeHUS] CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL
U Kpoccog, 8 moOM 4Yucie ¢ NPpUMEHEHUeM COBDEeMEHHbIX Memo008 HAYYHbIX
uccne008aHull, nepedosuvlx uoetl U NepCneKmMusHbIX MexHoN0U.

JdemoHcTpanumn

IToptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmumer u  cxembl: «lIeHTpBI TPOMCXOXKIEHUS W MHOr0OOpasus
KyJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHX PSIJ0B B HACJIEIACTBEHHOM
U3MEHYUBOCTHY», «Metoasl cenekmun», «OtrnanéHHas TUOpUAM3ALIUSY,
«MyTtarenes».

JlabopaTopHas pabora «l3yueHne COpPTOB KyJbTYPHBIX pPAaCTECHUN U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydueHre METOJIOB CEJIEKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHXKECHHSI CEJIEKIIMU PACTEHUU U
KUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHIMIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIBHBIM YYaCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJI0TUsA

OOBEKTHI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBbICE M TKAHEBBIC
KyJbTYpbl, =~ MHUKPOOPraHHU3MbI, HUX  XapakTepucTtuka. TpaauuuoHHas
OuoTexHoNoTHA: XJeOOoneYeHnue, TMOayuYeHUEe KHUCIOMOJIOUYHBIX TPOIYKTOB,
BuHOAenne. MukpoOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJiorui. [Ipon3BoacTBO OenKka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TeXHOJIOTUI U UHCTPYMEHTOB IIEJICHANIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBaHHSI TE€HOMOB C IEJNbI0 MOJYYEHHUS] OPraHU3MOB H UX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETHYECKUE
My TH.

Knerounast naxxenepus. MeToabl KyJbTypbl KIIETOK U TKAHEH PAaCTEHHUN U
KUBOTHBIX. KpuoOGanku. ComaTtmdeckas ruOpuUaM3alMsd W COMATHYCCKHI
sMmOpuorenes3. Vcnonap30BaHWEe TamioWJIOB B CEJEKIMM pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvzosanue  MOHOKIOHANbHBIX u



NOAUKTIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE.
PexoHCTpyKIMa ~ AMUEKICTOK U KIOHUPOBAaHHUE  JKUBOTHBIX.  Merox
TPaHCIUIAHTALUU 1P KIETOK. Texnonocuu 0300posieHus, KyIbmueuposanus u
MUKPOKIOHANLHO20 PAZMHONCEHUSA CENbCKOXO3AUCMBEHHBIX KYIbmYP .

XpoMOCOMHasi U TeHHasg HMHXeHepus. VICKyCCTBEHHBI CHHTE3 IeHa U
koHcTpyupoBanue  pexomOuHantHeix JIHK.  Cosdanue  mpanceennwix
opeanu3mos. JIOCTUKEHHS U IIEPCIIEKTUBBI XPOMOCOMHOW U TEHHOW UH)KECHEPHUH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue OuorexHonoruu. IloctreHomHas nudpoBas MeAUIMHA.
[MIIP-nuarnoctrka. MeTabOJIOMHBI aHAIW3, TEHOLICHTPUUECKUN aHaIu3
[IPOTEOMA YEJIOBEKA Ui OLICHKH COCTOSIHUS €ro 310poBbs. lMcnosb3oBaHue
CTBOJIOBBIX KJeTOK. TapretHas tepanus paka. 3D-Ouommxenepus s
pa3paboTKu (yHITAMEHTAJbHBIX OCHOB MEIAUIIMHCKUX TEXHOJIOTHH, CO3JAaHUs
KOMIUIEKCHBIX TKaHEW COYETAaHWEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTUHTA U
ckaddonauHra A7 pelieHus 3aa4 NepcoOHaTM3UPOBAHHON MEAUIHBI.

Coznanre BEKTOPHBIX BaKI[MH C IEJIbI0 0OecrieueHuss KOMOMHUPOBAHHON
3amuThl OT Bo30yauteneit OPBU, yctaHoBiieHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢ynkumnonupoBanus PHK-conepskammx BupycoB, BbI3bIBAIOIIMX 0COOO ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpamuun

Tabmumer wu  cxembl:  «lMcmonb30BaHME  MHUKPOOPTraHM3MOB B
OPOMBILIJIEHHOM  OpOU3BOACTBE», «Kierounas wuHxeHepusi», «l['eHHas
UHKEHEPUSD.

JlabopaTopHas padota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHUNY.

IIpakTuyeckas padora «llonydeHrne MOJTOYHOKHUCIIBIX POTYKTOBY.

Ikckypeusi «buorexHonorus — BaKHEWIas MNPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOIUOHHBIX NMpeACTABIEHUN B
OuoJioruu

OpomonmonHas teopusi Y. JlapBuna. IlpeanochbliKM BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AesarenbHocTh Y. JlapBuHa.

JBwxymme cuibl dBomonuu  BugoB 1o Y. JlapBuny (BbICOKas
WHTEHCUBHOCTHh Pa3MHOKECHHUS OPraHU3MOB, HACJIEACTBEHHAs HW3MEHYMBOCTb,
O0opb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).



Odopmnenue cunretnueckoidt teopuu 3Bomtonuu (CTI). HeitrpanbhHas
Teopusi dBoitouMd. COBpEMEHHAas HSBOJIIOLMOHHAs Ouoiorus. 3HauYeHHe
ABOJIIOIIMOHHON TEOPUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOUN KapTUHBI MUpA.

JdemoHncTpanumn

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. [Hapsun, C. C. UerBepukos, . 1. IlImansraysen, [Jx. Xonaein, /.
K. benses.

Tabmunper u cxembl: «Cucrema >xuBoit mnpupoasl (mo K. Jlunnaero)y,
«JlectHuna >xuBbIX cyuiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUpPOBaAHUS
npucnocodsieHnid 'y pacteHui um kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
Mapupyra nyremecrsus Y. [dapsunay», «Haxonku Y. [lapBuna», «Popmsl
060pBOBI 32 cyliecTBOBaHUEY, «Ilopobl ronyoeity, «MHOroodpasue KyiabTypHBIX
dopm kamycte», «Ilopoasl mOMamIHUX KUBOTHBIX», «CxeMa o0pa3oBaHUs
HOBbIX BHUJIOB (o Y. JlapBuny)», «CxeMa COOTHOIICHUS JBUXKYIIUX CHII
3BOMIOLNNY, «OCHOBHBIE MOJOKEHUS CHHTETHUYECKON TEOPHUH 3BOJIFOLIAN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[lonynsiuuss Kak »dleMEHTapHas eauHuNa H3BoMoUuHA. COBpEMEHHBIE
METOJIbI OIICHKHM T'€HETHYECKOro pa3zHooOpazusi M CTPYKTYPhl TOMYJISAIIHMA.
N3menenne reHoOH 1A TOMYJISIUU KaK JJIEMEHTapHOE IBOJIIOIIMOHHOE SIBJICHUE.
3akoH reHeTudeckoro papHoBecus Jx. Xapau, B. BaitnGepra.

DneMeHTapHbIe (aKTOphl (ABMIKYIIUE CHJIBI) ABONIONMH. MyTaIlmOHHBIN
npouecc. KomOuHaTMBHAsS W3MEHUYMBOCTH. Jlpelidp reHOB — ciydaiiHbie
HEHANPABJICHHBIE M3MEHEHHUs YacTOT ajulesied B momymsanusx. ekt
ocHoBatensl. Ippexm Oymouinounozo eopaviuka. CHUdCEHUE 2eHemU4ecKo2o
pasnoobpasusn: npudunsl u cireocmsus. Ilpossnenue sghghexma opetigpa cenog 6
borvwux u  manvix nonyaayusx. Mwurpanuu.  V3oisus  MOIMYJISITAN:
reorpaduieckas (mpoCTpaHCTBEHHAs ), Oromornyeckas (penpoayKTUBHAS).

EctectBennsbiii oTOOp — HampaBistomuii ¢akrop sBomoruu. Dopmbl
€CTECTBEHHOTO OTOOpa: JBIDKYIIMM, CTAaOWIM3UPYIOMNN, pPa3pbIBAIOIINAN
(mu3pyntuBHbIi). [lonoBoit 0T00p. Bo3HHMKHOBEHUE W 3BOJIOLMS COLUATIBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcniocOOIEHHOCTh OPTaHM3MOB KaK pe3ylbTaT MHUKPOIBOJIOIHH.
BosnukHoBenne  mpucrnocobneHuid y  opraHuzMoB.  Apomopdo3sl U
AIMOAJANTALUH. [Tpumepsl MPUCIIOCOOICHUI y OPraHU3MOB:
Mopdosoruyeckre, (QU3HOIOTHYECKUE, OUOXMMHUYECKHE, TOBEACHUYECKUE.
OTHOCUTENBHOCTD MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u crTpykrypa. BupooOpazoBaHue Kak pe3yibTaT
MHUKpPO3BOJIIOIUU. M3omsanus — kiaroueBoit ¢akTop BUooOpazoBanus. [lytu u



CrocoObl BUJI000pa30BaHUS: aJJIONAaTPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJIMIUIOUIU3AINS,
rubpuan3zanus). JmuTeabHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb 3BonOIMOHHONW OWONOrMM B pa3pabOTKE Hay4YHbBIX METO/OB
coxpaHeHHsi OnopazHo00pa3us. MUKPOIBOIIONMS U KOIBOIIOLHMS MApa3UTOB U
X Xxo3sieB. MexaHu3mbl (HOPMHPOBAHUSA YCTOWYMBOCTM K AHTHOMOTHKAM U
crocoObl OOPHOBI C HEH.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupel u cxembl: «MyTalMoHHAas U3MEHUYUBOCThHY», «llomynsunonHas
CTpyKTypa Buaa», «Cxema TmposBiIeHHS 3akoHa Xapau—BaiinOepray,
«/IBKymue CuiIbl 3BONIOUUNY», «IDKOJOTUYECKAs] U3OJSALUS TMOMYJISAIHMA
ceBaHcKou (popenny, «l'eorpaduueckast N3OS JTUCTBEHHUIBI CHOUPCKON U
JUCTBEHHUIIBI 1aypcKoity, «[lomynsinoHHbIe BOJHBI YUCICHHOCTH XUIIIHUKOB U
xKepTBy», «Cxema JIEHUCTBUSL €CTECTBEHHOTO o0TOopa», «Dopmbl OOpbOBI 3a
cymectBoBanue», «WHaycTpuanbHblii MenaHu3m», «JKUBBIE HCKOMaeMbIey,
«ITokpoBUTETBCTBEHHAs OKpacka »XUBOTHBIX», «lIpemympexnaromias okpacka

KUBOTHBIX»,  «Dusmonoruueckue  agantauun»,  «lIpucnocobreHHOCTD
OpraHu3MOB U €€ OTHOCUTENBHOCTHY, «Kpurepuu Buma», «Bumbi-aBoiHUKNY,
«Ctpyktypa BHma B mpupoue»,  «Cmocobsl  BHA00Opa3oBaHUS»,

«["eorpaduyeckoe BuA000pa3oBaHue TPEX BUIOB JIAHIBIIICH), « DKOIOTHYECKOe
BUI000pa3oBanrue BUIOB cHHHID, «llomumionasl pactenuii», «KamycTtHO-
peaeUYHBIN THOPHTY.

Oo6opynoBanue: repoapuu pacTeHHH, KOJUICKIIUU HACEKOMBIX, Uyuesa MTHUIL
U 3Beped C MpUMEpaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Uydesa MTUIl U 3Bepei
pa3HBIX BUJOB, Trepbapuu pacTeHUW ONM3KUX BHJIOB, O0Pa30BABIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTopHas pa6ora «BbisiBIEeHHE M3MEHUMBOCTH Y OCOO€H OIHOTO
BUJIA».

JlabopaTopHass paGora «lIpucmocoOieHus OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS LETIECO00Pa3HOCTh.

JlaGopaTtopHas padora «CpaBHEHHE BHIOB TO MOP(}OIOTHIECKOMY
KPUTEPUION.

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTaTrhl

Metonbl u3ydeHMss MakposBoitouuu. [laneoHTonornueckne MeETOABI
u3yueHust 3Boionuu. Ilepexonubie (GopMbl U (UIOTEHETHUYECKUE PSIbI
OpPraHu3MOB.



buoreorpadguueckne meroasl uzydenus sBontonuu. CpaBHeHue (Popsl U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emiau. Bunbi-
SHJEMUKHU U PEIIUKTHI.

OMOpHOJIOTUYECKHE U CPAaBHUTEIBbHO-MOP(OJOTUYECKHE  METObI
W3YUYEHUsI HBONIONUM. ['€HETHYECKHEe MEXaHU3Mbl HBOJIIOLIUM OHTOrEHEe3a U
MOSIBJICHUSI DBOJIIOIIMOHHBIX HOBIIIECTB. ['OMOJIOrMYHBIC U aHATIOTUYHBIE OPTaHbI.
Pynumentapubie  opranbl W aTaBU3Mbl.  MOJEKYISpHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTeMaTH4YeCKUe  METOJbl  U3YUYCHHUS  DBOJIIOIUHU.
I'omosnoruunbie reHbl. COBpeMEHHBIE METOJIBI TTOCTPOCHUS (DUIIOTE€HETUYECKHUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKkOHOMEPHOCTH (TIpaBUiia) BOJIOIUU. [IpuHyun cmenvl yHKYU.
HeobOpatumocTs sBomIoNMH. AnantuBHas paauaius. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUH.

JdemoHcTpanumn

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

Tabnuiel u cxembl: «OUITOTEHETUUECKUH PSJT JTOMATNY, K APXEONITEPUKCY,
«3Bepo3yObie  smiepb», «Crerouedanvy, «Punmoduts»y, «CemeHHBIE
nanopoTHUKn», «buoreorpaduyeckue 30HbI 3eminy, «/peild KOHTUHEHTOBY,
«PenukTh», «HavanbHble cTaguu SMOPHUOHAILHOTO Pa3BUTHSL MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aAHAJOTUYHBIE OpraHbl», «PyIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YENOBEKAa W IIMMIIaH3e», «laBHbIC
HATPABJICHUS YBOJIONHUNY, «OO0IIHEe 3aKOHOMEPHOCTHU IBOTIOIIUNY.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSKU HMCKOIMAEMbBIX OCTaTKOB
OpPraHW3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IlpoucxoxaeHne U pa3BuTHE )KU3HU HA 3emJie

Hayunble rumorte3bl mpouCXOXkKAEHUs *KU3HU Ha 3emse. AOHOreHes u
naHcnepmusi.  JloHayuHble — TPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeanmonusM). ['unmore3a MNOCTOSIHHOTO CaMO3AapOXKACHUS JKU3HH U €€
onpoBepxkenne omnbitTamu  D. Pemm, JI. Cnammannanm, JI. Tlacrepa.
[TpoucxoxkaeHue Ku3Hu U aCTPOOUOIIOTHSI.

OcHOBHbIE  »Tambl  HeOpraHuyeckod  sBomtouuu.  [lmanerapnas
(reosioruyeckasi) 3BOJIONUA. XUMHUUYECKass HSBONIONMS. AOWOTEHHBIM CHUHTE3
OpraHMYecKux BemecTB n3 Heopranundeckux. OmbiT C. Mumnepa u I'. HOpu.
OO6pazoBanue noauMepoB U3 MoHomepoB. KoanepBathHas rumore3a A. U.
OnapuHa, runore3a mnepBuuHoro OynboHa Jk. XonjaeiHa, reHeTHYeCKas



runote3a . Mémnepa. Pubosumbr (T. UYek) u rumoreza «vmupa PHK» V.
['un6epra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnmn m Meronpl e€ m3ydeHus. lckonmaemble OpraHHYECKHE
octatku. ['eoxpononoruss u e€ Meroabl. OTHocuTenbHasi W aOCOIIOTHAS
re€OXpPOHOJIOTHS. ['€0XpOHOIOrHYeCcKas IKala: 30Hbl, 3pPbl, IEPUOBI, JITOXH.

HavanpHble 3Tambl opraHmyeckor HBOMIOLUU. llosBIeHHE W BBOMIOLUA
MEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCUCTEM.
CoBpeMeHHBIE MUKPOOHBIE OHWOIUIEHKM KakK aHajor TepBBIX Ha 3emiie
coobmiectB. CTpoMaTonuThl. [IpoKapruoThl U 3yKapHOTHI.

[Ipoucxoxnenue AYKapHoT (cumbuoreHes). DBOJIIOLMOHHOE
MPOUCXOXKAEHUE BUPYCOB. [IpoMCXOXKIEHME MHOTOKJIETOUYHBIX OPraHW3MOB.
Bo3HHKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIE ATaIlbl BOJIIOIUHU BHICIINX pacTeHuii. OCHOBHBIE apoMOPGO3bl
pacreHui. Bpixox pacrenuid Ha cymy. [losiBieHue CIOpOBBIX pacTeHUM WU
3aBoeBaHMe uMHU cymd. CemeHHble pacTeHus. [IponcxoxaeHHe IBETKOBBIX
pacTeHu.

OcHOBHBIE ATambl IBONIOIUU KMBOTHOTO Mupa. OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. BeHnckas dayna. KeMOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TUmoB. [lepBble XOpAOBbIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIFOLUS I03BOHOYHBIX.
[Tpoucxoxaenue ampuobuii u pentwiuil. [IpoucxoxieHrne MICKOMUTAIOMINUX U
ntull. [lpuanun kimoueBoro apomopdosa. OcBoeHue OECrO3BOHOUYHBIMU U
IIO3BOHOYHBIMU )KUBOTHBIMHU CYIIIH.

Pa3Butre xu3HM Ha 3emile MO 3paM U NEPHOJAM: apxeil, MpoTepo30il,
nmajgeo30i, Me3030M, KakHo30M. OOmas XapaKTepucTHKa KiIuMara u
reoJIOTHYECKUX mpoueccoB. [losBieHne u pacuBeTr XapaKTEPHbIX OPraHU3MOB.
VYrineobpa3oBaHue: ero yCIOBUS U BIMSHUE HA TA30BBIM COCTAaB aTMOC(HEpHI.

MaccoBble BBIMUPaHHUS — IKOJOTUUYECKUE KPU3UCHI Tpouioro. [Ipuaunel n
CJIEICTBUSI MAacCOBBIX BbIMHpPaHU. COBpEMEHHBIN 3KOJIOTHUYECKUI KPU3ZUC, Er0
ocobennoctu. [Ipobnema coxpanenus 6brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHas cucteMa opranndeckoro mupa. [IpuHuunsl knaccupukanuu
opranu3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuun

IToptpetsr: ®@. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. 1.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnuipt u cxemsbl: «Cxema onbita @. Pequy», «Cxema onwita JI. IlacTepa
10 U3YUYCHUIO CaMO3apOoXKIeHUs KU3HN», «Cxema onbita C. Mumnepa, I'. FOpu»,
«JTambl HEOPraHWYECKOM HBOJIOLMNY», «['€OXpOHOJOrHuYecKass IIKaigay,
«HauanpHbIe 3Tanbl OpraHuYecKoi HBOTIOIUNY, «CXxema 00pa30BaHUs SYKapUOT



nyTéM cumOuoreneszay, «Cucrema KuUBOW NpUpOAbD», «CTpPOCHUE BHUpPYCay,
«Apomopdo3sl  pactenuity, «PuHnoputh», «OTHOKIECTOUYHBIC BOJOPOCITH,
«MHOroknerounsie Bogopocian», «Mxu», «llamoporHukn», «l'onmoceMeHHbIE
pacteHusi», «Opranbl IBETKOBBIX pAacCTEHHi», «Cxema pa3BUTHUS >KHUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «IIpocrteitmuey, «KuedyHomnonocTHbIe,
«Ilnockue  yepBu»,  «UneHuctoHorue»,  «PviOb»,  «3eMHOBOIHBIEY,
«IIpecmbikaromuecs», «lltune», «Miekonuraromme», «Pa3BUTHE KU3HHU B
apXxeuckou spe», «PazButne xKU3HU B IPOTEPO3OMCKON dpe», «PazBurue Ku3Hu
B [IAJICO30UCKOU 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM dpey, «Pa3BUTHE )KU3HU
B KalfHO30#CKOi1 3pe», «COBpeMEHHAsi CUCTEMA OPTraHUYECKOTO0 MUPaY.

O6GopynoBaHnue: repbapuu pacTEHUW PA3TUYHBIX OTIEIOB, KOJIJICKIIMU
HACEKOMBIX, BJIQKHBIE MpernapaTbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUUIEKIIUA WTJIOKOXXUX, CKEJEThl MO3BOHOYHBIX JXKMBOTHBIX, Uyuelia NTHUIl U
3BEpei, KOJUIEKIMM OKAMEHEJIOCTEH, TIOJIE3HBIX MCKOMAEMBbIX, MYJISDKU
OPraHMYE€CKUX OCTATKOB OPTaHU3MOB.

Bupryaabnasa gabopatopHas padora «MoaenupoBaHuUE ONBITOB
Muiepa—tOpu 1o n3yueHuto abMOreHHOTO0 CUHTE3a OPraHMYeCKUX COeTMHEHU
B IEPBUYHON aTMOChepey.

JlabopaTopHas pabora «l3yueHue W ONKMCAaHUE HWCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOBY.

IIpakTuyeckasi padora «l3yueHne oCOOCHHOCTEH CTPOCHHUS pPACTCHHUI
Pa3HBIX OTIEIIOBY.

IIpakTuyeckass  pabdora  «lM3yuyeHue  OCOOEHHOCTEH  CTPOCHUS
IIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Paznens! u 3amaun anTponosiorui. MeToabl aHTPOIIOJIOTHH.

CraHoBIIeHHE MPECTABICHUIN O MTPOUCXOKICHUH YeJIOBeKa. Penuruno3neie
BO33peHUs. COBPEMEHHbBIE HAYYHbIE TEOPUH.

CxoncTBO uyenoBeKa € JKUBOTHBIMH. (CHCTEMaTUYECKOE IOJIOKEHHE
yenoBeka. CBUIETENbCTBA CXOJCTBA YEOBEKA C KMBOTHBIMU: CPaBHUTEIIHHO-
MOpP(OJIOTHUUECKHE, AMOPHUOJIOTHYECKHE, ¢bu3H0I0T0-OMOXMMHUIECKHE,
noBejeHueckue. OTauuus 4YeloBeKa OT IKUBOTHBIX. lIpsiMoxoxkneHue u
KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rogoBHOr0 M03ra M BTOPOU
CUTHAJIBHOW CUCTEMBI.

JBwxymme  cunbl  (dakTopbl)  aHTpPONOreHe3a:  OUOJIOTUYECKUE,
cornanbHbie. COOTHOILIEHHE OWOJIOTUYECKUX M COLMANIBHBIX (DaKTOPOB B
AHTPOIOTEHESE.



OcHOBHBIE CTa MU aHTpOTOTeHe3a. PaHHME YenoBeKooOpa3Hbie 00E3bsHBI
(MIpOKOHCYJIBI) U paHHUE MOHTUABI — O0IIKE MPEIKH YEIIOBEKOOOPa3HBIX 00E3bsH
U JIOAEN. ABCTPaJONUTEKH — JBYHOTHE MNpEAKH JroAcd. UeloBeK yMemblid,
[IEpBbIE U3IrOTOBICHUA OPYIHUM Tpyna. YUenoBeKk NPAMOXOIAIIMM U IEPBBIN
BBIXOJI JIt0fIeH 3a penenbl Adpuku. UenoBek reinenpsoeprekuii — o01muii npeox
HEAHAEPTAIbCKOTO  YEJOBEKa M 4elloBeka  pa3dyMHoro.  YenoBek
HEAHJECPTAIbCKUN KaK BHUJ JIIOJECH XOJOAHOTO KiMmara. YenoBeKk pa3yMHBIN
COBPEMEHHOI'0 THMA, JACHUCOBCKHI YEJIOBEK, OCBOCHHUE KOHTHUHEHTOB 3a
npeaenamu Adpuku. [laneorenerrka u nmajeoreHoOMUKa.

DBOJIIOIUSI COBPEMEHHOT0 YesioBeKa. EcTecTBeHHBIN 0TOOP B MOMYJISIIUASX
yesnoBeka. MyTaliMoOHHBIN nporiece ¥ noauMopdusM. [TonmymsiiuoHHbIE BOTHBI,
npeiid reHoB, Murpanus U «3pdEKT 0OCHOBATENSD» B MOIMYJISIMUIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. [lonarue o pace. bomblive pacel: €BpOmeouHast
(eBpasmiickasi), aBCTpaJiO-HETpPOUJIHASI  (PKBAaTOpHAJbHAs), MOHTOJIOU THAS
(a3uarcko-amepuKkaHcKkas). BpeMs u myTu pacceieHus 4YejoBeKa IO IUIaHETE.
EnuncTtBo yenoBeweckux pac. HaydHas HECOCTOSITENBHOCTh  pacH3Ma.
[IprcniocoOIEeHHOCTh YeNOoBeKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpe[bl.
Bnusinue reorpaduyeckoit cpenbl W npeiidha reHOB Ha MOPGOJNOTHIO U
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHapHbple  MeToAbl B (u3nyecko  (OMOJIOTHYECKOM)
AHTPOIIOJIOTHH.  DBOJIONUMOHHASA  AHTPOMOJOTHS W  MaJ€OAHTPOINOJIOTHUS
YEJIOBEUECKUX MONyJsiuid. broconnanibHble UCCIeI0BaHUS IPUPOJIBI YETOBEKA.
HccnenoBanne K0BOIIONUHA OUOIOTHYECKOTO M COLIMATLHOTO B YEIOBEKE.

JdeMoHCTpanuu

[Toptpetsr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabmumel ©  cxembl: «MeETOIbl aHTPOIMOJOTHH», «I[ OJOBHOW MO3r
yenoBekay, «YemoBekooOpasHbie 00e3bsHBI», «CKeJIeT dYeloBeKa U CKEeJeT
mMMIaH3e», «PyIuMeHTBl U aTaBU3MBD», «/[BHKyIIME CHUIIBI aHTPONOIEHE3ay,
«IBOJIIOIIMOHHOE APEBO YEJIOBEKA», «ABCTPAJIOMUTEK», «UeIOBEK YMENbI»,
«Henosek mnpsMoxoasmuii», «JleHucoBckuii yemoBek» «HeanmepTanbiibi»,
«KpomanboH1b», «IIpenku yemoBekay, «ITarbl SBOJIIOIMHN YeIoBeKay», «Pachl
YEJI0BEKaY.

OGopynoBaHHe: MYJISKH OKaMEHEIIOCTEH, IPEAMETOB MaTepHaIbHOMN
KyJbTypbl TpPEIKOB ueloBeKa, penpoaykiuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJEHCKUMHU CIOKETaMU TPOUCXOXKJICHHSI YEJIOBEKa,
doTtorpadui HaXOJOK HCKOMAEMbIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,



MO/IEJIb Yepera YeJIOBEKA U Yeperna HUMIIaH3€, MOJIENIb KUCTH YEJIOBEKA U KUCTH
IMMITaH3€, MOJEIN TOPCa MPEIKOB YEJIOBEKA.

JlabopaTtopnass padora «/3yueHue OCOOCHHOCTEH CTpPOCHUSI CKeJeTa
YEJI0BEKA, CBS3aHHBIX C MPSAMOXOXKICHUEM).

IIpakTuyeckass padora «/3yueHne SKOJOTHYECKUX  aJamnTaiui
YEJIOBEKAY.

Tema 6. Jxkosiorusi — Hayka 0 B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CUCTEM C OKPY KaloIlel cpeaoi

3apokJieHue U pa3BuTHe 3Kojoruu B Tpyaax A. I'ymGonsara, K. @. Pynbe,
H. A. CesepuioBa, JO. I'ekkensa, A. Tencnu, B. H. Cykauéna. Paznens! u 3agaumn
3K0JIOTUU. CBSI3b YKOJIOTUH C JPYTUMU HAYKaAMH.

Mertonasl skonorun. [loneBbie HaOMOACHUSA. DKCIIEPUMEHTHI B SKOJIOTHH:
IpUPOJHbIE W JlabopatopHble. MojenupoBaHue B IKOJIOTUUA. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, pErHOHATBHBIN U TJI00ATBHBIH.

3HauEHUE DSKOJIOTMYECKMX 3HAHUM U1 4YEJNOBEKa. OKOJIOIMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M 4eoBedeCcTBa ¢ NpUpoaoil. PopMupoBaHue
AKOJIOTUYECKOMN KyIbTYpbl U 3KOJOTHUYECKON I'PaMOTHOCTH HACEIICHHUS.

JdeMoHCcTpamuun

[TopTpersl: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepiios, 3. 'ekkensb, A.
Tencnu, B. H. Cykau¢s.

Tabnuupe! u cxeMbl: «Pa3gessl skojoruny, «MeToabl dKoJoruny, «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGoparopnass  paGora  «/3yueHne  METOJOB  DKOJOTHYECKUX
HCCIJICTOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonornyeckue  (HakTopel U 3aKOHOMEPHOCTH  HMX  JCHCTBUS.
Knaccuduxamus sxomornueckux ¢GakTopoB: aOMOTHYECKHE, OHOTHYECKHE,
anTponoreHnsie. O0IIMe 3aKOHOMEPHOCTH JCHCTBUS DKOJIOTUIECKUX (PaKTOPOB.
[IpaBuno wmumaumyma (K. Iopenrens, ). Jlubux). ToiepaHTHOCTH.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAaHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak sKonoruveckuit dakrop. [lerictBue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPa HAa OpPraHU3Mbl. DKOJIOTUYECKUE TPYIIIbI
pacTeHUl W JKMBOTHBIX MO OTHOILIEHHIO K cBeTy. CurHaibHasi pojib CBETA.
doTonepruoan3M.

Temmneparypa kak skonoruyeckuil daxrop. JleiicTBue Temmeparypbl Ha
opranu3msl. [[OMKHIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.



BnaxHocth Kak skosiornueckuil paxrtop. IlpucnocoOneHus pacteHuil K
nojJIep KaHuI0 BoJHOTO Oananca. Knaccugukanus pacTeHui Mo OTHOLIEHUIO K
Boze. [IpucnocoOaeHus KMBOTHBIX K M3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl 0OUTaHMsI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3AYIIIHAs, TOYBEHHAS,
rilyOMHHas TOJINOYBEHHAs, BHYTpUOpraHu3MeHHas. Dusuko-xumMmuueckue
0COOEHHOCTH cpel; obuTaHust opraHu3MoB. [IpucnocoOsieHus opraHu3MoOB K
KU3HU B Pa3HBIX CpeNax.

buonornueckne putmbl. BHemiHne n BHyTpeHHHE PUTMBI. CyTOUHBIE U
rogu4yHbie puT™Mbl. [Ipucrnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennsle ¢Gopmbl opraHuzmoB. [loHsiTue o0 KuU3HEHHOW (dopme.
XKuznennole (QOpMBI  pacTeHUi: JEpeBbs, KYCTAPHUKH, KYCTapHHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBbIE (POPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a3poOHOHTHL. OCOOEHHOCTH CTpOEHUsT M 00pasa
KU3HHU.

buotnyeckue  Qakropsl. Buumbl  OMOTHUECKMX ~ B3aMMOJEHCTBUNA:
KOHKYPEHIIHS, XUIIIHUYECTBO, CUMONO03 1 ero popMel. [lapazutusm, koonepanus,
MyTyaJlu3M, KOMMEHCaJIU3M (KBapTUPaAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckue B3zaumopeiicTBus (tonuueckue, dopuueckue, padpuueckue).
3HaueHne OMOTHYECKHX B3aWMOICHCTBUN [JIsl CYIIECTBOBAHUS OPTaHHU3MOB B
cpene oouranus. [I[puHIIUTT KOHKYPEHTHOTO UCKIIOYCHUSI.

JdeMoHCTpamuu

Tabnuuel 1 cxembl: «Ikonorudyeckue (Gaxrtopb», «CBETOBOM CHEKTPY»,
«IKOJOTUYECKUE TPYIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « T €INTIOKpOBHbBIE
AKUBOTHBIE», «XOJIOJHOKPOBHBIE JKUBOTHBIE», «DU3MOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpempl OOWTaHUS OpraHU3MOBY», «buojormdyeckue pUTMBIY,
«Kusnennsie Qopmbel  pacteHuit», «KuzHeHHBIE (OPMBI  KHUBOTHBIX»,
«9KocUCTEMA UHIMPOKOJIMCTBEHHOIO JIeCa», «DKOCUCTEMA XBOWHOIO JEcay,
«lenn nwuranus», «XumHanyectBo», «llapazutuzm», «KoHKypeHIHS,
«Cumbmno3y, «KoMmMeHcaIn3m.

ObopynoBanue: repbapur pacTeHUN U >KUBOTHBIX, NMPUCIOCOOJICHHBIX K
BIMSIHUIO PA3IUYHBIX HKOJIOTHYECKUX (DaKTOpOB, repbdapuu CBETOIHOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHI, CBETOIIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIMBBIE ~ KOMHATHbIE  pacTeHus, repOapum U KOJUIEKLIHHU
TEITOIIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHUM, Yydena NTUILl U
3Bepell, repbapuu pacTeHHil, OTHOCAIIMXCSA K rurpodutam, kcepoduram,
Me30(uTaM, KOMHATHbIE PACTCHUS! JaHHBIX TPYII, KOJUIEKIHUU >KUBOTHBIX,
OoOMTAIOIIMX B Pa3HbIX Cpellax, repOapuu U KOJUIEKIIMH PACTEHHUH U KMBOTHBIX,



o0J1aJaloIuX YepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM Y CIIOBUIMA
KU3HU, TepOapUu U KOJUICKIIMU PACTCHUHN U )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX
dbopM, KOJUIEKIMHM >KUBOTHBIX, YYACTBYIOIIMX B Pa3JIMYHBIX OMOTHYECKUX
B3aUMOJICUCTBUAX.

JlabopaTopHass padora «BpisiBieHHE TPUCIOCOOJICHUIT OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass paGora «BrisiBIeHHE TPHUCIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI.

JlabopaTopHass padora «AHaTOMHUYECKHE OCOOCHHOCTU PACTCHUU U3
pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0rusi BUAOB U MOMYJISALMIA

DKOJIOTMYECKHE  XapaKTepUCTUKH  momyisuuu.  [lomynsuus — Kak
Oouosiornueckas cucreMma. Poib HEOTHOPOIHOCTH cpefibl, (pu3nueckux 6apbepoB
U O0COOCHHOCTEH OHOJIOTUM BHJAOB B (POPMHUPOBAHMHM TPOCTPAHCTBEHHOMU
CTPYKTypbl monyisinuii. OCHOBHBIE TMOKa3aTeNW TMOMYJISIUA: YUCICHHOCTbD,
IJIOTHOCTh, BO3pAacTHAas M TOJIOBasi CTPYKTYypa, POXKIAAEMOCThb, IPUPOCT, TEMIT
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKOJIOrMYecKasi CTpyKTypa nonyisiiuu. OIeHKa YUCIEHHOCTU MOMYJIALN Y.
JluHaMKKa MOMyJsiquu U €€ peryssiius. buotnuecknii NOTEHIMAN MOIMYJISLHH.
MogenupoBanue JUHAMHKHA momyiasuuu. KpuBble pocTa UHCIEHHOCTH
nonyssauuu. Kpusble BbbKMBaHUA. Perynsius 4MCIEHHOCTH MOMYJISLMA: POJIb
(GakTOpoB, 3aBUCAIIMX W HE 3aBUCANIUX OT IUIOTHOCTH. OKOJOTHYECKUE
ctpateruu BuaoB (I- u K-ctparerun).

[TonsiTe 00 3Ko0NOTMYECKON HuUIle Buaa. Mectoooutanue. MHOromepHas
MOJIeNIb 3Konornyeckor HumM Jx.M. XatunHcoHa. Pa3Mepsl 3KOJIOrHYECKON
Huiu. [loTeHnnanbHas U peaaTn30BaHHAs HUILU.

Bun kak cucrema nomynsiuuil. Apeansl BUAOB. BUIBI U MX KU3HEHHBIE
CTpaTeruy. JKOJIOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJACHUS M MUTpalMil >KUBOTHBIX. buonormyeckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoHcTpanumn

[Toptpert: Jx. 1. XaTunHCOH.

Tabnuibl © cXeMbl: «DKOJIOTHYECKHE XapaKTEPUCTUKHU TOMYJISIIHI,
«IIpocTpaHcTBeHHass CTpPYKTypa mnonyisiuuum», «Bo3pacTHele mnupamMuabi
nonynsiuu», «CKOpOCTbh 3acelieHHs] MOBEPXHOCTH 3eMJIU  Pa3IMYHbIMU
opranuzMaMm», «Mogenb s3kosorndeckoit Humu Jx. M. Xatuunconay.

O6opynoBaHue: repbapuu pacTEHUN, KOJIIEKIIUU KUBOTHBIX.



JlabopaTtopnas paGora «lIpucnocoOneHusi ceMsH pacTeHHil K
PaCCEJICHUION.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buonieno3 u ero crtpykrypa. Csizu Mexnmy
OopraHu3MaMu B OHOIIEHO3E.

DxocucteMa kak oTkpbiTas cucrema (A. [[x. Tenciaun). OyHKIIMOHATLHBIE
OJIOKM OpraHU3MOB B SKOCHUCTEME: MPOJYLEHThl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue nenu U cetu. AOuOoTHUECKHE OJOKU
skocucteM. [louBel M miabl B 3kocucteMax. KpyroBopor BemiecTB U MOTOK
HHEPrUU B IKOCUCTEME.

OcHOBHBIE  TIOKa3aTelud HSKOCHUCTeMbl. buomacca ©  HpOIyKUUS.
DKOJOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu.
HanpaBneHHsle 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cyKiieccuu. [lepBuunbie U
BTOPUYHBIC CYKIICCCHM W HMX MPUYUHBL. AHTPOIOT€HHbIE BO3JICUCTBUSA Ha
cykueccuu. KimmakcHoe coobmiectBo. buopasnoobpasume u  monHOTa
KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCEMBL 03ED U PEK. IKOCUCMEMbL MOPeUl U
OKeano8. Ixocucmemvl MyHOp, 1eco8, cmeneu, nyCmbitb.

AHTpOIIOTeHHbIE KOCHCTEMBI. ArposkocucteMa. ArporeHo3. Pazmuuuns
MEXTy aHTPOIIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocuctem. ['opoxackas
dnopa u ¢dayna. Cunantponuszainus ropoickoil ¢daynsl. buonmoruueckoe u
XO03SIICTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3aK0OHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB
B dKOCHUCTeMaX. Po/ib KackaoHnozo s¢hghekma u 81U008-30UPuKamopos (Kiroueswbix
81008) 8 (hyHKYUOHUPOBaHuu sxocucmem. llepeHoC SHEPTHH U BEIIECTB MEXKITY
CMEXHBIMU 3KOCUCTEMaMH. YCTOMYMBOCTh OPTraHU3MOB, MONYJALUNA U
HKOCUCTEM B YCIIOBUAX ECTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ACHCTBUM.

Mexanusmul 8030etlicmeusl 3a2pA3HEHUU  PA3HbIX munoe Ha
CYyOOpPeaHU3MEHHOM, — OPSAHUBMEHHOM, NONVIAYUOHHOM U  IKOCUCMEMHOM
VPOBHSIX, OCHOBbI 9KOJI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO2O

8030eticmausi. MeTonoI0orusT MOHUTOPUHIA €CTECTBEHHBIX M AHTPOIOT€HHBIX
3KOCHUCTEM.

JdemoHcTpanumn

[Toptpert: A. JIx. Tencau.

Tabmuupt u  cxembl: «CTpykTypa  OuoleHO3a», «IDKocucTema
IIAPOKOJIMCTBEHHOT O JIECA», « IKOCUCTEMA XBOMHOIO JIeCay, « DYHKIIMOHAIbHBIE



TPYIIbl OPTaHU3MOB B 3KOCcUCTEME», «KpyroBOpOT BEIIECTB B IKOCHUCTEMEY,
«llenun mnutanus (macTOWIIHAS, JETPUTHAS)», «IKOJOTHMYECKas MUpamMuia
quceny, «IKOJIOruYecKas mupamMuga OuomMacch», «IKoJoruyeckas mupamujia
SHEPIUN», «O06pazoBaHue 0oJoTay, «IlepBuunas CYKIIECCHS»,
«BoccTaHoBNeHHE Jieca Moclie ToXapay, «IKOCUCTEMA 03epay, «ATPOLICHO3,
«KpyroBopoT BemecTB M TMOTOK OJHEPrud B arporeHose», «lIpumepsi
ypOOIKOCUCTEM.

O6opynoBaHue: repdapun pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yyuesia MTHI]
U 3Bepel, repOapuu KyJbTYpPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapUyM Kak
MOJIEJIb DKOCUCTEMBI.

IIpakTuueckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBI».

JlabopaTopHas pa6ora «/3ydeHue pazHooOpa3us MEJIKUX MMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKCKYypcusi «IDKCKypCHs B THITUYHBIN OnoreorieHo3 (B AyOpaBy, Oepe3HsK,
€IbHUK, Ha CYXO/IOJIbHBIN WU TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIE WIM B TEIJIMYHOE
XO035MCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocdepa — oOuieruianerapHas o0ojiouka 3eMid, /i€ CYIIECTBYET WIIU
CyIIIECTBOBaJa ®U3Hb. Pa3BuTHe npencrapienuii o Ouocgepe B Tpynax J. 3rocca.
VYyenne B. U. Bepuanckoro o 6uochepe. ObGnactu 6uocdepsl u e€ cocras.
JKupoe BeriecTBo 6Mochephl U €ro PyHKITUH.

3aKkoHOMEpHOCTH cyiiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocheps
KaKk T00albHOM »KOcHCTeMBl. JluHaMHueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHMOr€OXMMHUYECKHME IUKIbI (yriepoja, asoTa).
PurmudHOCTH sIBNIEHU B Onocdepe.

3oHanbHOCTh OMocdeprl. Ilonstne o 6mome. OCHOBHBIE OMOMBI CYIIH:
TYHApPA, XBOWHBIE JIeCa, CMEIIAHHbIE M IIUPOKOJUCTBEHHbIE Jieca, CTENH,
CaBaHHBI, TyCTHIHU, TPOTTMYECKUE JIeCa, BRICOKOTOPhs. Knumat, pacTUTEeNbHBIN U
KUBOTHBI MUP OMOMOB CYIIIH.

Crpykrypa v pyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOT0 MOTEHIINANIa
u 6nocepHbIX HYHKITHIA.

JdemoHcTpanuun

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabnuist u cxembl: «I'eocdepst 3emnmn», «KpyroBopot azota B mpupoe»,
«Kpyrosopot yriepona B mnpupone», «KpyroBopoT KUCIOpOJa B HPUPOAEH,
«KpyroBopoT BobI B mipupojie», «OCHOBHbIE OUOMBI cylny, «KnuMaTtuueckue



nosica 3emnm», « Tynnpay», «Takra», «CMmemannsliil jiecy, «[LlupokonrcTBeHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHa», « Tponuueckuid mecy.

O6GopynoBanue: repOapuu pacTeHUM pa3HbIX OUOMOB, KOJIJICKIIMU
KUBOTHBIX.

Tema 11. YestoBek u OKpy:kawInas cpeaa

DKOJIOTMYECKHE KPU3UCHI M WX NpUYMHBL. BoszneiicTBue ueraoBeka Ha
ouocdepy. 3arpsizHeHUE BO3AYIIHOW cpeabl. OxpaHa Bo3nyxa. 3arps3HEHHE
BoAHOUW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTPONIOTE€HHOE BO3/ICCTBHE HA PACTUTENBHBIN U )KUBOTHBINA Mup. OxpaHa
PACTUTENBHOTO U >XMBOTHOTO MUpa. OCHOBHBIE MPUHITUIBI OXPAaHbI MPUPOJIBIL.
Kpacaesie kuuru. Ocob6o oxpansembie mpupoanbie Tepputopuu (OOIIT).
Boranudeckue casibl U 300JI0THYECKHE TTAPKHU.

OCHOBHBIE MPUHIMIBI YCTOWYUBOTO PA3BUTHS YETIOBEYECTBA M MIPUPOIBI.
PanmionanpHOE€  MPUPOAOINONIB30BAHUE W COXPAHEHHE  OHOJOTHYECKOTO
pazHooOpazust 3emuin. OOIIHE 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHUUYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCa U €r0 BEPOSTHBIE IMOCIIEICTBHS.

Pa3BuTtrie METONOB MOHUTOPHMHIa pa3BUTUA OINACHBIX TEXHOTECHHBIX
nporeccoB. Cucmemuvle uUcCcie008anus nepexooa K pecypcocbepezarowjeti u
KOHKYDeHmMOCnocoonou  oHepeemuke.  buonoeuueckoe  paszmoobpazue  u
buopecypcol. Hayuonanvhvie ungopmayuonusvie cucmemvl, obecneyusaroujue
oocmyn K unHghopmayuu no COCMoAHU0 0MOeIbHbIX 8U008 U IKocucmem. OCcHo8bl
aKOpeaburumayuu IKocucmem u cnocooos 060pvoOLL ¢ OUONOBPENHCOCHUIMUL.
Pexoncmpyxyus mopckux u HazemMHbIx IKOCUCHEM.

JdeMoHCTpanuu

Tabmuuet w  cxeMmbl:  «3arpsizHeHHE  aTMOchepbl», «3arps3HEHUe
ruapocdepsl», «3arps3HeHne MouBbl», «llapHukoBBI 3ddekT», «Ocobo
OXpaHseMble NPUPOAHBIE TEPPUTOPUNY, «MOJEIu ypaBIsIEMOr0 MUPAY.

Oo6opynoBanue: ororpadun OXpaHseMbIX pacTeHUN U KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanuu, KpacHOM KHUTH permoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K peE3ylbTaTaM OCBOEHUS
oOy4JarolmuMHCsl TPOrpaMM CpeIHEero obmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTarnpeIMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YJIbTAaTOB OCBOCHHS MPOTrpaMMBbl 10
OMOJIOTMU BBIICJICHBI CIEAYIONIME COCTABIISIIONINE: OCO3HAHNE O00YYarOIIUMUCS
POCCUNCKOM TPa)KJaHCKOM HJIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACICHUIO, Haluyue mMomueayuyu K OoOy4EeHHUIO
OMOJIOTHH, YeleHanpaesieHHoe passumue BHYTPECHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAIUIMK  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHWS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIHUXCS
PYKOBOJICTBOBATbCSI B CBOCM  JACATENBHOCTH  II€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, NPUCYIIMMH CHCTEME OHOJIOTMYECKOro 00pa3oBaHUs, Haiuyue
npasoCco3HaHus HKOJOTUYECKON KYIbTYpPBl, CHOCOOHOCMU Ccmasums 1EId U
CTPOUTH KM3HECHHBIE IJIaHBI.

JIvdHOCTHBIE  pe3yJbTaThl OCBOGHHUA MPOrpaMMbl IO  OHOJOTUHU
JOCTUTAIOTCS B €JMHCTBE Y4YeOHOW M BOCIHMTATEIBHOM JESITENIbHOCTH B
COOTBETCTBUM C  TPAAULIUOHHBIMU  POCCUICKHMMHU  COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU, HPHUHSITHIMU B
oOIIecTBE MpaBUJIaMU M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT Mpolleccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
MO3ULINU JUYHOCTH, MAaTPUOTU3MA U YBAKEHUS K 3aKOHY M IIPaBOIOPSIKY,
YeJIOBEKY TpyJa U CTaplIeMy MOKOJEHHUIO, B3aUMHOTO YBaKECHHS, OEpPEKHOTO
OTHOILIEHUSI K KyJIbTYPHOMY HACJIEAWI0 U TPAJHUIMUAM MHOTOHAIIMOHAIBHOIO
Hapona Pocculickoit denepanun, Tpupoae U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI CPOPMUPOBAHHOW BHYTPEHHEH TMO3HIHMEH JTHUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM IEHHOCTSM POCCHIICKOrOo OOIIEeCTBa,
pacuIMpeHue JKHU3HEHHOTO ONbITa W OMNbITa JIESITEJBHOCTH B Mpoliecce
peanu3aii OCHOBHBIX HAINpaBICHUM BOCHUTATEIbHOM AESTEILHOCTH, B TOM
YuCJe B YaCTH:

1) rpaKaaHCKOT0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTD IPAXKIAHCKOU MO3UIIMHU 00YUYaIOIIETOC KaK aKTUBHOTO
1 OTBETCTBEHHOTO WICHA POCCUIMCKOTO OOIIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA M MIPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW [IE€ITEIBHOCTH MPU CO3AAHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ONpENEsaTh COOCTBEHHYIO IMO3MIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;

YMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIIOJICH C pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU
U COITMAILHBIM TI0JIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, IMO3HABATEIBHBIX M HCCIEIOBATEIIbCKUX 3aJlad, YBaXUTEIHLHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTU IEpEN
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccuu B HayKe, MCKYCCTBE, CIOpPTE, TEXHOJOTHUSX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWHW, TMOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O O0IIECTBA;

uzeitHas yoexI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBAThH CUTYAIMIO W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;



OTBETCTBEHHOE OTHOIIECHUE K CBOUM POAUTENSAM, CO3JAHHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTI'O IPUHATHUSA LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

IIOHUMAaHUE HMOLUOHAIBHOIO BO3JCHCTBUSA KUBOW NIPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTH;

5) pusuveckoro BocnuTaHusi, GoOpMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLUMOHAJIBLHOIO 0JIATONOJTYY s

NMOHUMAHUE W peanu3aius 3J0pOoBOro W 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mHUTaHWE, COOJIOJICHHE TUTHEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUYECKOMY U TICUXHYECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOro MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE MOCJEICTBUI U HEMIPUATHUSL BPEAHBIX MPUBBIYEK (YIIOTpeOIeHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTHh K aKTHUBHOM NEATEIHLHOCTH TEXHOJIOTHYECKON M COIMAJILHOHU
HaIPaBJIEHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEIILHO BBINIOJHSITH TAKYIO €S TEIbHOCTD;

MHTEPEC K Pa3TUIHBIM chepam MpoPecCHOHAIBHON IeITeTbHOCTH, YMEHUE
COBepIaTh OCO3HAHHBIM BBIOOpP Oynymed npodeccurn W pean30BBHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO U CcamMOOOpa30BaHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPUPOJE KAK HUCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIEHUE YPOBHS JKOJIOTMYECKOW KYJIBTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX IOCIEACTBUN JIA
OKPY’KAIOIIEH CPEbI;



OCO3HaHUE TI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPoOIeM U MyTed ux
pEIICHHS,;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOJIOTUU
3HaHWSI W YMEHHS TIPH PEIICHWH MpoOJeM, CBSI3aHHBIX C palliOHAIBHBIM
MIPUPOJIONONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HANpaBICHHBIX HA COXpaHEHHE PABHOBECHUS B DKOCHCTEMax, OXpaHy BHIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JCHCTBUH, TPUHOCAIIUX BpEJ OKpYXKaromen
NPUPOHON Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTUICCKHE
TIOCJIC/ICTBUS MTPEANPUHAMACMBIX ICUCTBUI M MIPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  OKOJOTMYECKOTO  MBINIJICHHS, JKOJOTHYECKOH
KyJBTYPBI, OIBITA JCSITCIIBHOCTH AKOJOTHYCCKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATCIIBHONW, KOMMYHUKATUBHON U COLIMAILHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTHYECCKOW  JCATEIHHOCTH
HKOJIOTUYECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJMKYJIbTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYIbTYpPhI KakK CpeiCcTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU 1IEIOCTHOTO
Ipe/ICTaBIeHUsT 00 OKpYKAroIIeM MUpPE Kak O €MHCTBE MPUPOJIbI, YETIOBEKA U
oOIecTBa, B MO3HAHWM MPUPOIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpobdiieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHsI MEIUIIUHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemiaTh pPECypcHbIE MPOOJIEeMBI  pa3BUTHUS
YeJI0BEYECTBA, MMOMCKA MyTEH BBIXO/A U3 TI100aTbHBIX SKOJIOTUUECKHUX MPoOIeM
u obecreyeHHs Tmepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
WCITIOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTHYECKUX 3HAHWM B IEIAX
MOBBIIICHUST OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYarOIIMXCS,
dbopMuUpyeMoil Ipu U3y4YeHUH OHMOJIOTHH;



[IOHUMaHUE CYIITHOCTHA METO0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh II0JydaeMble 3HAHUS [UIsl aHaIM3a U
0O0BSICHEHHUS SIBICHUM OKPYKAIOIIETO MUPA U MPOUCXOAIINX B HEM U3MEHEHUH,
yMEHHE JefaTh 0O0OCHOBaHHBIE 3aKJIIOYEHHS HAa OCHOBE HAy4yHBIX (DAKTOB U
MMEIOIINXCS JAHHBIX C LIEJIIO ITOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTNYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE LICHHOCTU HAY4YHOM JEATEIBbHOCTH, TOTOBHOCTDH OCYIIECTBIISTh
IIPOEKTHYIO U UCCIIEA0BATEIILCKYIO AEATEIbHOCTh UHAUBUAYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHWI MO OMOJOTHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeameTa «bruomorus
BKJIFOYAIOT: 3HAYWMBbIe I (OPMHUPOBAHUS MHPOBO33PEHUS] OOYYarOUIUXCS
MEXKIUCIUTIMHAPHBIC (MeXTpeIMETHBIC) oO1eHayYHbIe TIOHATHS,
OTpaXKarIIue IEJOCTHOCTh HAyYHOW KApTUHBI MHUpPa U CHEHU(PUKY METOJIOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEprus,
SBJICHUE, TIPOIECC, CHCTeMa, Hay4HbId (akT, NPHHIMUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeOBaHWE, HAOJIOACHUE, H3MEpPCHHE,
AKCTICPUMEHT U JPYTHUE); YHUBEpCaIbHbIE yUeOHbBIC TEUCTBUS (TT0O3HABATEIbHBIC,
KOMMYHHMKAaTUBHBIC, PETyJATHBHBIE), oOecreunBaronme GopMUpPOBAHUE
(G YHKIIMOHAIPHOM TPAMOTHOCTH M COITMAJIbHONW KOMIICTCHIIMU OO0YyYaroIINXCs;
CIIOCOOHOCTh OOYYAIOIINXCS MCIOJIb30BaTh OCBOCHHBIC MEKIUCIHMILTHHAPHBIC,
MHPOBO33PEHYECKHNE 3HAHWSA U YHUBEpCalbHble Yy4eOHbIE JIEUCTBUS B
MO3HABATEIILHOW U COLIMAIBHOM MPAKTHUKE.

B pesynprare wu3ydeHus OWOJNIOTHMH Ha YPOBHE CpEIHEro 0O0IIero
oOpa3zoBanus y oOydaromerocss OyayT copMUpOBaHBI TO3HABATEIHHBIC
YHUBEpCAJbHbIC Yy4eOHbIC JICHCTBHUS, KOMMYHUKATHBHBIE YHHBEpCAJIbHbBIC
y4eOHBIC JICHCTBHS, PETYISATUBHBIC YHHUBEpPCAJIbHBIC YUYeOHBIC JCHCTBUS,
COBMECTHAsI AEATEIBHOCTb.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPETHETO OOIIero
00pa3oBaHUs TOTKHBI OTPAXKaTh:

OBjajieHMe  YHHMBEPCAJIbHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMHU
NefiCTBUAMM:

1) 6a30BbIe JJOrHYeCKHE JeHCTBUS:



CaMOCTOSITEIbHO  (OPMYIUPOBATh U aKTyaJIM3UpPOBAThH  MpolJieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUW 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 00O0OIIEHHUS), PACKPHIBATH
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMM);

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MAapaMeTpbl U KPUTECPUU HX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C TOCTaBJICHHBIMHU
LETSIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHITUS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKUE PACCYXKJECHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeICTBAa Uil  MPEICTABJICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHUM B M3y4aeMbIX OMOJIOTHUYECKUX 0OBEKTaX, a
TAaK)K€ IPOTHUBOPEUYHMM  pPA3HOrO  pOJA, BBIABICHHBIX B  Pa3JIMYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHaAIN3a UMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JE€ATEJIbHOCTb, OLEHUBAaTh COOTBETCTBUE
PE3YyABTATOB LIEJIAM, OLICHUBATh PUCKHU MOCJIEACTBUMN JEATEIbHOCTH;

KOOPJMHUPOBATh M  BBIIOJNHATH pabOTy B YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCAET0BATENbCKHE IeiiCTBHSA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIBCKOM u MPOCKTHOMN
JeSITETbHOCTH, HABBIKAMH Pa3peIIeHUs TPOOIeM, CHOCOOHOCTHIO M TOTOBHOCTHIO
K CaMOCTOSITEJbHOMY IIOMCKY METOJIOB pELICHUs NPaKTUYECKUX 3ajady,
MMPUMEHEHHIO PA3JIMYHbIX METOJOB IMO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHBIE BUAbBI JCATEIBHOCTH IO IMOJYYEHHUID HOBOTO
3HAHWSI, €r0 HMHTEPIpEeTAIK, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTH  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOU
TEPMHUHOJIOTHEH, KIIFOUYEBBIMU MTOHATUSMHU U METO/IAMU;

CTaBUThb U (POopMyIUpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOM
JNEATENbHOCTU U )KU3HEHHBIX CUTYALHSIX;



BBISBJISATh MPUIUHHO-CIIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUIIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI IS JTOKa3aTeIhCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MTAPaMETPhl U KPUTESPUH PCIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3HPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIIATH IIeJICHANPaBICHHBIA MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB
AeHcTBUA B MPO(EeCCHOHATBHYIO CPEy;

yYMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCcTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUCHTUPOBATBCA B PA3IMYHBIX HMCTOYHUKAX WHMOpMaIuu (TEKCTe
y4eOHOTr0 MOCco0usl, HAYYHO-TIONYJISIPHOM IUTepaType, OMOIOTHUYECKUX CIIOBAPSIX
U CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIM3UPOBAThH
UHGOPMAILIMIO PA3IUYHBIX BUIOB U (OPM TPEICTABICHUS, KPUTUYECKU
OILICHMBATh €€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynHpOBaThH 3aMPOCHl U MPUMEHSITh PA3JIMYHBIE METO/IBI TPU MTOUCKE U
otbope Ouoornueckoit nHGpopMaru, HEOOXOIMMOM 711 BBITIOJTHEHHS YIEOHBIX
3ajay;

pUOOPETATh OMBIT MCIOJIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUW, COBEPUICHCTBOBATh KYJIbTYPYy aKTUBHOTO  HCIIOIb30BaHUSA
Pa3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO ~ BBIOMpAaTh ONTUMAJIbHYIO (GOpPMY TIPEICTaBICHUS
Oouonornyeckoii wmHbopmanuu (cxeMbl, TpaduKu, gUArpaMMBbl, TaOJUIIbI,
PUCYHKH U IPYTOE€);

UCTIONIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA MpU paboTe C
Oouonornyeckoil wWHGOPMANMEH: NPUMEHSITh XUMHYECKHE, (QU3NYECKHE U
MaTeMaTH4eCKUe 3HAKU U CUMBOJIBL, (hOpMyIibl, aO0peBUaTypy, HOMEHKIATYPY,
UCIIOJI30BaTh M TPEeOoOpa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh  HABBIKAMHM  pACMO3HABAHWS W  3alUTHl  WH(POPMAIIHH,
MH(POpPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBiageHne yHUBEPCATbLHBIMH KOMMYHHUKATHBHBIMU J1€CTBUSAAMM:

1) o6meHue:



OCYIICCTBISITh KOMMYHHKAllMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBaTh B JMAJIOTE WU JUCKYCCHUU TO CYIIECTBY OOCYKIA€MOW TEMBI
(ymeHue 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYXKJEHHUS OTHOCHUTEIIBHO
BBITIOJTHEHUS TIpeJjlaracMoi 3a/1aud, YYUThIBaTh UHTEPECH U COTJIACOBAHHOCTD
MO3UIIUHN APYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH );

pacrio3HaBaTh HeBepOalibHbIe CpEJCTBAa OOIICHUS, MOHUMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYaIlUMH,
YMETh CMATYATh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3JIMUYHBIMU CIOCOOAMU OOIIEHUS U B3aUMOJIEHCTBUS, TOHUMATD
HAMEPCHHUS JAPYTUX JIFOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
cobeceTHUKY U B KOPPEKTHOU dopme hopMyIUpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITEIbHOCTD:

NIOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHITHON M WHINBUTyaJIbHON
paboThl MpU  pemieHuu  OMOJOTHYECKOW  TpoOjeMbl, O0OOCHOBBIBATH
HEOOXOIMMOCTh TPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJEHCTBUS MPU PEIICHUN
y4eOHOM 3a1a4H;

BBIOMpATh TEMATHUKy W METOJIbI COBMECTHBIX JEUCTBUHN C yu&€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OPUHUMATh 111  COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKCHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacupenemnsiTh poiu ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIAaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjarath HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUSX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTUBHBIMHU NeHCTBUAMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTMYECKHE 3HAHWS JJIS BBISABICHUS MPOOJIEM H MX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BBIOMpATh Ha OCHOBE OWOJIOTMYECKMX 3HAHWNA IEJEBBIE W CMBICIOBBIC
YCTaHOBKHU B CBOMX JICHCTBUAX U MOCTYIMKAX 1O OTHOIICHUIO K )KUBOH TIPUPOJIE,
CBOEMY 3JI0POBBIO U 3JJ0POBbIO OKPYKAIOIIHX;



CaMOCTOSITEIILHO OCYIIECTBIATH [I03HABATENBHYIO IESTEIBHOCTb, BBISBIIAThH
poOJIeMbl, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a]1a4u B 00pa30BaTeIbHON
NEATEIbHOCTU Y KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTaBJSATh IUJIAaH pEIHICHUs NOpoOJiieMbl €  Yy4ETOM
MMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKH y4eOHOTO IPEeIMETa Ha OCHOBE JTUYHBIX MPEANOUYTEHUN;

Jienatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTb  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO MIUPOKOW IPYAUIUMU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KYJbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM;

BJa/JI€Th HABBIKAMHM IIO3HABATEJBHOW pedJIeKCUd Kak OCO3HAHUs
COBEpPIIAEMBIX JECHCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBaHUM, UCTIOJIB30BATh MPUEMBI PEPIIEKCUN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO IMPUHUMAThH PELICHUS MO UX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX IpPU aHAJIU3€ pEe3yJIbTaTOB
NEeATEbHOCTH;

3) npuHsiTHE Ce0sT M APYTrUX:

NpUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTUBBI M apPryMEHThl JAPYTrUX M[pPH AHAIN3E pE3yJIbTaTOB
NEeATEIIbHOCTH;

pU3HABATh CBOE MIPABO M MPABO APYTHX HA OMIMOKH;

pa3BHBaTh CHOCOOHOCTh IOHUMATh MUP C NO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaThl OCBOCHHS COAEpkKaHUSA Y4eOHOro mpeaMeTa
«buonorus» Ha yrayOJEHHOM YypOBHE OPHUEHTHUPOBAHBI Ha OOecTeUYeHHE
npopuiabHOro oOydenuss oOyvaromuxcss Ouonmorur. OHU  BKIIOYAIOT:
cneuuduyeckue Ajisi OMOJIOTMU HAYyYHbIE 3HAHUS, YMEHUSI U CIIOCOObI 1eCTBUM
110 OCBOCHUIO, MHTEPIPETALUU U TPeoOpa30BAHUIO 3HAHUM, BUABI JEATEIbHOCTU
[0 TMOJIYYEHUIO HOBBIX 3HAHMM M WX NPUMEHEHHUIO B Pa3JIMYHBIX y4€OHBIX, a



TAaK)K€ B pEANbHBIX JKMU3HECHHBIX CHUTyauusax. IIpeameTrHelie pe3ynbTaTsl
IIPEACTABIICHBI 110 TOJaM U3y4YCHHS.

[IpeameTtHbie pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buomnorus» B 10
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCTe M POJU OHUOJOTHMM B CHCTEME
€CTECTBEHHBIX HAYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa, B
MO3HAHWM 3aKOHOB MPUPOJBI M PEUIEHUH TPpoOJeM  PpalrOHAIBHOIO
IPUPOJIOIIOJIH30BAHUS, O BKIIAJIE POCCUICKUX U 3apYOKHBIX YUEHBIX B PA3BUTHE
OuoJjoruu;

BJIaJICHHE CHUCTEeMOM OMOJOTrMYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararolue OUOJOTUYECKUEe TEPMUHBI M TMOHATUA (KHU3Hb, KIIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPEryJAlHs, CaMOBOCHPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHE), OMOJIOTMUYECKUE TEOPUU
(xnerouynas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HacyieacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTrooOpa3uss Y  TPOUCXOXKIEHUS  KYJIBTYPHBIX  pacTeHHil), 3aKOHbI
(ennHOOOpa3Us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTUICHHS], YUCTOTHI TaMeT,
He3aBUCUMOro HacienoBanuss [. MeHnens, TrOMOJOTMYECKHX PSJAOB B
HacJICACTBEHHOU N3MEHUYNBOCTH H. n. Basuiiosa), IIPUHIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJIaMH HAyYHOI'0 MO3HAHHUS, MCIOJb3yEMBbIX B
OMOJIOTUYECKUX MCCIEIOBAHUAX JKHUBBIX OOBEKTOB (OMUCAHUE, W3MEpPEHHE,
HaOII0/IeHNE, SKCIIEPUMEHT);

YMEHUE BBIAEIATh CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U JYKapuoOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
OaxkTepuii, rpuOOB, PacTeHUM, >KMBOTHBIX M YEJIOBEKA, CTPOCHHS OPraHOB U
CUCTEM OpraHOB  pacCTEHHI, KUBOTHBIX, YeJ0BeKa, IIPOLIECCOB
KU3HEICITEIPHOCTH, MPOTEKAIIMX B OPraHU3Max pACTEHUM, >KUBOTHBIX H
YelioBeKa, OMOJIOTMYECKHX TPOIECCOB: OOMEHa BemeCTB (MeTadoImu3M),
NPEBpAIICHNUs dHEPIUH, OpPOXKEHUs, aBTOTPOPHOrO M TeTepoTpPO(HOr0 THUIIOB
NUTaHus, (POTOCMHTE3a M XEMOCHUHTE3a, MHUTO03a, Me€i03a, I'aMeTOreHesa,
sMOpHoreHesa, NOCTIMOPHOHAIIEHOTO pas3BuUTH, Pa3sMHOXEHUS,
WHJMBHUIYaJIbHOTO Pa3BUTHSA OpraHu3Ma (OHTOTE€HE3a), B3aUMO/ICIICTBUS T€HOB,
reTepo3nca, HCKyCCTBEHHOT0 0TOOpa;

YMEHHE YCTaHABJIMBATH B3aMMOCBSI3M MEXKAY OPraHOMAAMH KJIETKH U UX
GYyHKIMSAMU, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEM W uX (QYHKUHUSIMU, MEXKIY
OpraHaMd U CHCTEMAMHU OPraHOB y PACTEHUW, KUBOTHBIX M YEIIOBEKA U HX
GYyHKIMSIMU, MEXAY CUCTEeMaMU OPraHOB W UX (DYHKIUSMH, MEXIY dTanamu



oOMEHa BEMIECTB, JTalmaMH KIETOYHOTO IHMKJIA W JKHU3HEHHBIX IIUKIJIOB
OpPraHU3MOB, dTarlaMu 3MOPHOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (EHOTHIIOM,
(deHnoTunoMm u akTopamu cpesbl OOUTaHUS;

YMEHHE BBISIBIISTH OTIMYUTEIIbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHUCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCII0Ih30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJOTHYECKYIO
TEPMHUHOJIOTUIO ¥ CHMBOJIUKY JIJISL IOKA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIT;

YMEHHE pemniaTh OWOJOTHYCCKUE  3aJayd, BBIABIATH IMPUYUHHO-
CJICICTBCHHBIE CBSI3M MEXITY HCCIICIYECMBIMH OHMOJIOTHUECKHMH IPOIECCAaMH U
SIBJICHUSIMHM, JIeJIaTh BBIBOJBI M TIPOTHO3BI HAa OCHOBAHHWM IOJYYCHHBIX
pe3yIbTaTOB,

YMCHHE BBITIOJIHATH JJa0OpAaTOpPHBIC M MPAKTUYECKHUE pabOThI, COOII0IAaTh
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTaTh THIOTE3bl, IPOBEPATh HX IKCICPUMEHTAITHHBIMU
cpencrtBamu, (HOPMYJIUPYS IEb HCCICIOBAHUS, aHAIM3UPOBATH IMOJYYCHHBIC
PE3yNbTATHI U JENIaTh BHIBOJBL;

yYMEHHE Y4acTBOBAaTh B Y4eOHO-UCCIIEIOBATEILCKON paboTe 1Mo OUOIOTHUH,
HKOJIOTUM U MEIUIIMHE, TPOBOAMMOM Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO TPEACTaBIATh IOJY4YEHHBIE  pe3yJbTaThl Ha  YYEHHUYECKHX
KOH(EepEeHITUAX;

YMEHHE OIICHUBATH DTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAHUMA B
obnmacTd  OMONOTMM W MEAHMIHMHBI  (KIIOHUPOBAHME, HCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HANIPaBICHHOE M3MEHEHUE TeHOMA M CO3/IaHUe TPAHCTEHHBIX
OpTraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBHIOOp Oymyliei mpodeccruoHaaIbHOMI
JESTENHHOCTH B 00JIACTH OMOJIOTHUH, MEIUITMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIUCTBA, 1002000 (S:10)7 IPOMBIIIEHHOCTH, yrayOmsTh
MO3HABATENbHBI ~ MHTEPEC, HAMNpPaBIECHHBI Ha  OCO3HAHHBIA  BHIOOD
COOTBETCTBYIOIIEH MPOheCCUr U MPOI0HKEHHE OMOIOTUYECKOT0 00pa30BaHUS B
OpraHu3alusgaX CPeaHero MpodheCCHOHATBHOTO W BHICIIIETO 00pa30BaHMS.

[IpenmeTHbIE pe3ynbTaThl OCBOSHHS yueOHOTO npeameTa «buonorus» B 11
K1acce JOIKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpA, B TO3HAHUUA 3aKOHOB TPHUPOJIBI M PEUICHUU IKOJIOTHYECKUX
mpo0JeM dYelnoBeUecTBa, a TakKe B PEIICHWH BOMPOCOB PAIMOHAIBHOTO
MIPUPOIOIIOTH30BaHNUS, U B JOPMUPOBAHHUH [IEHHOCTHOTO OTHOIIICHUS K TIPUPOJIE,



OOLIECTBY, YEIOBEKY, O BKJIAJE€ POCCUNUCKUX U 3apyOEkKHBIX YUEHBIX-ONOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHHE BIAJAEThb CUCTEMON OMOJOTMYECKMX 3HaHUM, KOTOpas BKIIOYAET
ONpeJeNIeHUs] U MOHUMAHUE CYIIHOCTH OCHOBOIIOJIATAIOIIUX OUOJOTHYECKHUX
TEPMHUHOB M TOHATUN (BHI, dKOcUcTeMa, Ouocdepa), OHMOJOTUUECKUE TEOPUU
(aBomrounonHass Tteopus Y. JlapBuHA, CHUHTETHYECKas TEOPHsSl SBOJIOLMH),
yuenus (A. H. CeBepuoBa — o0 myTsAX W HampaBieHUsX j3Boionuu, B.W.
Bepnanckoro — o 6uocdepe), 3akoHbl (TeHeTUUECKOro paBHoBecust J[xk. Xapau u
B. Baitn6epra, 3apoasimeBoro cxoactea K. M. bapa), npaBuna (Mmuaumyma lO.
JIubuxa, 5KOJIOTMYECKOW MNUPaMUIbl SHEPIUH), TUIOTE3bl (TUIIOTE3a «MHUPA
PHK» V. I'unbepra);

yMEHHE BJaJ€Th OCHOBHBIMH  METOJaMU  HAy4YHOTO  MO3HAHUA,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJIEJAOBAHUSX JKUBBIX OOBEKTOB U
AKOCUCTEM (OIMHCaHHue, U3MEpeHue, HaOIIoJeHUe, SKCIEPUMEHT), Croco0amMu
BBISIBJICHHS U OIICHKH aHTPOIOT'C€HHBIX U3MEHEHUH B IIPUPO/IC;

YMEHHE BBIJICTATh CYIIECTBEHHbIE NPU3HAKU: BHUJIOB, OHOrEOIICHO30B,
HKOCUCTEM U Ouocdepsl, CTAOWIN3UPYIOMIETO, ABUKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUY €CKOTO
BUJ000pa30BaHus, BIUSHUS JABWKYIIMX CHJI DBOJIOIUU Ha TeHO(POH]
HOITYJISIIIUHU, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOUTaHusl, Yepe10BaHUs
HAIPaBJIICHU DBOJIOLMM, KPYrOBOPOTa BEIIECTB W IMOTOKAa DJHEPrUU B
HKOCUCTEMAX;

YMEHHE YCTaHAaBIMBATh B3aMMOCBSI3U MEXKAY MPOIECCAMU JBOJIOIHH,
JIBUKYIIMMU CUJIAMH aHTPOTIOTEHEe3a, KOMIIOHEHTAMH Pa3IMYHBIX IKOCUCTEM H
PUCTIOCOOJIEHUSMH K HUIM OPTaHU3MOB;

YMEHUE  BBISIBISATh  OTJIUYUTEIbHBIE  TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUs, aOMOTHUCCKUX U OMOTHUYSCKHUX
KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBSA3€il OpraHM3MoOB B COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOIIHME APTyMEHThI, OMOJOTMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI I0Ka3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aMMOCBA3M OPraHU3MOB M Cpeabl OOUTaHUS,
€IMHCTBA YENIOBEUYECKHX pac, HEOOXOJWMOCTH COXpaHEHHs MHOrooopasus
BUJIOB M 9KOCHCTEM KaK YCJIOBHS COCYLIECTBOBAHUS IPUPOBI U YEIIOBEUECTBA;

yMEHUE pemath OWOJOTHYECKHE  3a/laud, BBISIBISATH [PUUYHUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY HMCCIIENyEMBbIMU OMOJIOTMUECKHMH IpOLiEcCCaMU U
SBJICHUSIMM, JIeJIaThb BBIBOJBI W IMPOTHO3bl HAa OCHOBAHUM MOJIYYEHHBIX
pE3yJIbTATOB;



YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0ATh
npaBuiia rpu padboTte ¢ y4eOHBIM U JJa0OpPaTOPHBIM 000PY0BAHUEM;

YMCHHE BBIJIBUTAaTh THIIOTE3bI, IPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeacTBamu, (HOpMyIHUpYysS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOJYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHUE y4acTBOBATh B YUEOHO-UCCIIEIOBATEILCKON paboTe 1Mo OUOI0THH,
HKOJIOTUW ¥ MEJUIIMHE, TPOBOJAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISATh IMOJNYYCHHBIE pE3yNbTaThl Ha  YYCHHUECKUX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIMOTE3bl W TEOPHUU O TMPOUCXONKICHUM IKU3HH,
YeloBeKa M YENOBEYECKMX pac, O NpPUUYMHAX, TMOCIEICTBUSAX U CIocobax
Npe0TBpaIICHHUs TII00aTbHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBINA BBHIOOp Oymyried npodeccrnoHaibHON
ACSATENPHOCTH B 00JMacTH OWOJNOTHH, JKOJOTHH, MPHPOIOTOIH30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUH, CEIIbCKOTO XO3sCTBA,
NUIIEBOH  MPOMBIIIJICHHOCTH,  yIUIYONATh  MO3HaBaTEIbHBIH  HHTEpEC,
HaNpaBJICHHBIA Ha OCO3HAHHBI BBHIOOP COOTBETCTBYIOIICH mpodeccun U
NPOJODKEHUE OHMOJIOTHYECKOTO OOpa30BaHUS B OpraHU3aIUsAX CPEIHEro
po¢e€CCUOHATBHOTO U BHICIIET0 00pa3oBaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIys KICTKH 10
5 Crpoenue u GyHKITUU KICTKH 8
5 OOMeH BellecTB U NpeBpalleHue SHePTun 9 1
B KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
8 Kv3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u GyHKIIUH OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'eneTuka yenoseka 0.5
15 Cenekuusi opraHu3MOB 1




16 buoTtexHonorus U CUHTETUYECKAs 4
ouonorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 102 13

[TPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
1 3aporKIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Mukpo3BoiIOIHs U €€ pe3yabTaThl 14 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
[IpoucxosxaeHne 1 pa3BUTHE )KU3HA Ha
4 p A p 15 15
3emiie
[IpoucxoxneHue yenoBeka —
5 P 8 10 1
aHTPOIOTeHe3
DKOJIOTUSI — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpY’Karolleu cpenoi
7 Opranu3Msbl ¥ cpesia 0OUTaHUS 15
8 DKOJIOTHS BUJIOB U TIOMYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KoCHCTEMA
11 UYenoBek n OKpykarolas cpeja 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10
- 102 0 7.5

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie u3yyeHusi | oOpa3oBaTebHbIE
padoThI padoTsbI pecypest
1 bronorus kak KOMIUICKCHAsI HAyKa U 1
KaK 9acTh COBPEMEHHOTO 00IIecTBa
2 JKuBbI€ cCUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBas OpraHU3anus KUBBIX 1
CUCTEM
4 HcTtopus OTKpBITHS U U3YYEHUS 1
kietku. Kinerounas teopus
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounosoruun. [IpakTrueckas padoTa
5 «M3yueHue MeToJ0B KJIETOYHOM 1 05
ouosorun (xpoMarorpadus, '
anekTpodopes, tuddepeHnraibHoe
uentpudyruposanue, [1L[P)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MuHepanbHbIe BeIECTBa KIETKH, UX 1
Ouonoruyeckas poiib
3 Opranuyeckue BelecTBa KJICTKU — 1 05

6enxu. Jlabopatopnas padora




«O6HapyxeHne OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUN»

CoiicTBa, K1accupuKayst U GyHKIHH

° 0enKoB
10 Oprannydeckue BenecTBa KIeTKH —
YTJIE€BOIbI
11 Oprannydeckue BemecTBa KIeTKH —
B107000791131
Hyxneunossie kuciorsl. JJHK u PHK.
12 JlabopaTtopHnas pabota «lccnenoBanue 05
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JINYHBIX OPTaHU3MOBY
13 Crpoenue u pyakiuu ATO. Jlpyrue
nykieosuarpudocdarer (HTD)
Cexsenuponanue JIHK. Metoapl
14 T€HOMUKH, TPAHCKPUTITOMHUKH,
MIPOTEOMUKHU
15 MeTopl CTPYKTYPHO# OHOJIOTUN
16 Tunsl kietok. [IpokapuotTuueckas
KIIeTKa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
17 [IpakTuueckas pabora «3ydyenue 0.5
CBOMCTB KJICTOYHOW MEMOpaHBI
18 [ToBepXHOCTHBIN anmapar KJIETKH
19 OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH. 05

[Ipaktuyeckas padora «M3yueHue




JABMOKCHUA LIUTOILIIa3MbI B
PACTUTCIIbHBIX KIICTKAX»

20

HOHyaBTOHOMHI)IG OpraHOMUAbI KJICTKHU:
MUTOXOHAPUH, MIIACTU/IBI.
JlaboparopHas padota «lccrnenoanme
IJ1a3MOJIM3a U JETIa3MoJIni3a B
PACTUTCIIBHBIX KICTKAX»

0.5

21

HemeMmOpaHHble OpraHou bl KJIETKU

22

Crpoenue u GyHKUIUU Aapa

23

CpaBHUTENIBHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlabopaTtopHas
pabota «/3ydeHue CTpOeHHUsI KIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

24

AcCCUMWIALINS U TUCCUMIISALIUS — JIBE
CTOpOHBI MeTabom3Ma. Tumner oOMeHa
BemecT. Jlaboparopras paboTa
«M3yueHue KaTaauTUIECKOM
AKTUBHOCTH ()epPMEHTOB (Ha MpUMEpe
aMUJIa3bl WM KaTaasbl)»

25

depMeHTATUBHBIN XapaKTep peakiuit
KJICTOYHOTO MeTaboJIn3Ma.
JlaboparopHas pabota «/3yueHnue
(epMEHTaTUBHOTO PaCIICTICHUS
MEePOKCHJIa BOJOPOJA B PACTUTEIBHBIX
Y KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTopsl U OENKH-
UHTUOUTOPBI




27

ABTOTpO(DHBIN THITI 0OMEHA BEIIECTB

28

dorTocunres

29

Xemocwunres. Jlaboparopras pabota
«CpaBHeHHUE MTPOLIECCOB (POTOCUHTE3A
1 XEMOCHHTE3a»

0.5

30

AnHaspoOHbIE OpraHu3Mbl. Busl
opoxenus. JlabopatopHas pabora
«CpaBHEHHUE MPOIIECCOB OPOKEHUS U
JIBIXaHUS

31

AspoOHBIE OpraHU3Mbl. JTaIbl
SHEpPreTHYecKoro ooMeHa. JHeprus
MEMOPaHHOTO T'PaMEeHTa TIPOTOHOB.
Cunrte3 AT®: PaGoTa mpoTOHHOU
AT®-cuHTa3BI

32

O06001eHre 1 cucTeMaTu3alus 3HaHu|
o teMme "OOMeH BELIECTB U
MpeBpaIieHue YHEPTuu B KiieTke" /
KonTtponbHas padota o teme "OOMeH
BEILECTB U MpEeBpallleHNue SHEPTUH B
KJiieTke"

33

Peakuuu MAaTpUYHOI'0O CMHTC3a

34

Tpanckpunius — MaTpUYHBIA CUHTE3
PHK

35

Tpancnsauus u e€ srarnsl

36

KoaupoBanue aMuHOKHCIOT. Posib
pubocom B OMocHHTe3€e Oenka




Opranuzanys resoma y IpokKapuor u

37
9YKapHOT

38 MonexyisspHble MEXaHU3MBbI
IKCIPECCUU TCHOB Y SYKapHUOT
Bupycbl — HekneTogHbIe (POPMBI

39 YKU3HU U O0JINTaTHBIE TIapa3HTHhI. 05
I[TpakTuueckas padora «Co3znanue '
MOJICITH BUPYCa»

40 BupycHbie 3a001eBaHUS YeI0BEKa,
YKUBOTHBIX, PACTEHUI

41 Hanortexnosoruu B 6uonoruu u
MEUIIHE

42 Kv3HEeHHBI UK KIETKU

43 Martpuunsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTopHas padora

44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernapaTax»

45 JleneHue KICTKH — MHTO3
Tunsl kietok. Kapuokunes u
IUTOKUHE3. Perynsuus »u3HeHHOTO

46 LUKIJIA KiIeTok. JJaboparopHas pabora 05
«HaOmronenne MuTo3a B KJIETKax '
KOHYHMKa KOpelIKa JTyKa (Ha TOTOBBIX
MUKpOTpernaparax)»

47 O06o001eHne u cucTeMaTu3anus 3HaHu|

no TeMaM "HaciencTBenHas




uHpOpMaLKs U pean3aiys ee B
xierke", "YKu3HeHHbBINH UK KIeTKH" /
KonTtposnsHas paboTa o teme
"Peakuuu MatpuuHOro cuHresa"

48 OpranusMm Kak equHOe 11eJI0e

49 Txanu pacrenuii. JlJabopatopHas 05
paboTa «M3ydeHune TKaHeH pacTCHUI '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3yueHune 0.5
TKaHEeH KUBOTHBIX)»
Opranbl. CHCTEMBI OPTraHoB.

51 JlabopaTtopHnas pabota «3y4yeHue 0.5
OpraHOB IIBETKOBOTO PACTCHHSD»

52 Ormopa Tena opraHu3MoB

53 JIBM>KEeHHME OpraHu3MOB

54 [Iuranue opraHu3MoB

55 [TuTanue O3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cCTEMA YEIOBEKA

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U
YeoBeKa

58 TpaHcopT BelIecTB y OpraHu3MoB

59 KpoBeHocHas crctema o3BOHOYHBIX
YKUBOTHBIX U YeIIOBEKa

60 Boigenenue y opraHusmMoB

61 3amuTa y OpraHu3MOB




62

NMMmyHHas cucreMa 4eaoBeKa

PasgpaxkumocTs 1 perymsus y

63
OpraHu3MOB
I'ymopanbHas peryisanus u

64 9HIOKPUHHAS CUCTEMa KUBOTHBIX U
YeoBeKa

65 ®opMBI pa3MHOXKEHHS OPTaHU3MOB

66 [TonoBoe pa3MHOKCHHE

67 Meiio3
I'ameTtorenes. ObpazoBanue u
pa3BUTHE MOJIOBBIX KIETOK.

68 JlaboparopHas padota «/3yueHune 0.5
CTpOEHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»

69 WnnauBuayanbHOe pa3BUTHE
OpraHU3MOB — OHTOI'CHE3

70 3aknazKa OpraHoB U TKaHEW U3
3apO/IBIIIEBBIX JIUCTKOB
Poct u pa3zButue )XUBOTHBIX.

7 JlaboparopHas paboTa «BbisBieHue 0.5
MPU3HAKOB CXOJCTBA 3apOIbIIIen '
MTO3BOHOYHBIX KUBOTHBIX)

Pa3mHOKeHue 1 pa3BUTHE PACTEHUM.
79 JlaGopatopHas pabora «CTpoeHue 05

OpraHOB Pa3MHOXKECHUS BBICILINX
pacTeHum»




73

O0001IeHUE U CUCTEMATU3ALIUS 3HAHUN

o reme "CtpoeHue u pyHKIUU
opranu3mMoB" / KoHTposipHas paboTa
o reme "CtpoeHue u pyHKIUU
OpaHu3MOB"

74

Hcropus cTaHOBIICHUS M Pa3BUTHUS
TCHETHKH Kak Hayku. OCHOBHBIC
MMOHSITHS U CUMBOJIbI T€HETHKH.
JlabopaTtopHnas pabota «JIlpo3odmuia
KakK 00BEKT F€HETHYECKUX
HCCIEIOBAaHUMN

0.5

75

3aKOHOMEPHOCTH HACIIEIOBAHUS
MpU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas padota
"N3ydeHue pe3yabpTaToB
MOHOTHOPUTHOTO CKPEIIUBAHUS Y
po30¢uiIs"

0.5

76

HI/ITOJ'IOI"I/ILIGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIMBaHUsA

77

Ananusupyroliee cKpenBaHue.
Henonnoe nomunupoBaHue

78

JluruGpuHoe ckperBaHue.
[Ipaktuueckas pabora «3ydenue
pE3yNbTaTOB AUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(DUITBD»

0.5

79

LuTomoruueckrue 0CHOBEI
JTUTUOPUTHOTO CKPEUTUBAHUS




80

CHCHHCHHOC HacCJICAOBAHUC IIPU3HAKOB

XpOMOCOMHAsI TEOPUS

81 HACJIEICTBEHHOCTH

82 I'eneruka nosna

83 I'eHOTHIT KaK IEIIOCTHAS CHCTEMA

84 I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA
pacTeHuM, )KUBOTHBIX U YEJIOBEKA

85 N3meHunBOCTE TPU3HAKOB. Buasl
W3MEHYUBOCTH

86 MoudukanroHHass U3MEHIHUBOCTh
BapranunonHslii psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota

87 «MccnenoBanme 3aKOHOMEPHOCTEH 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoenne BapHallMOHHOTO psifa 1
BapyallMOHHOW KPUBOM»

88 ['eHoTHIIMUECKAst U3BMEHYUBOCTb.

KomMOunaTtiBHas ©I3MEHYUBOCTh
MyrtanroHHas U3BMEHUYUBOCTbD.

89 [IpakTnueckas paborta «MyTtanuu y 05
po30¢ bl (Ha TOTOBBIX '
MUKpOTpernaparax)»
3aKOHOMEPHOCTU MYTALIMOHHOTO

90 nporecca. DNUreHeTHkKa u

OIIMI'CHOMMHKA




91

O060011eHNe U cUCTeMaTH3aIU 10
teme "['eHeTuka - Hayka o
HACJICICTBEHHOCTH M U3MEHYHUBOCTH
opranu3mMoB" / KoHTposipHas paboTa
o Teme "['eneruka"

0.5

92

I'enernka yenoseka. [IpakTuueckas
pabota "CocraBlieHHE U aHAIU3
poaociaoBHOMN"

93

MeTo bl MEMUITUHCKOU T'€HETUKU

94

3HaueHNE MGHHHI/IHCKOﬁ T'€HETUKHU B
OpeaAOTBpAIICHUHN U JICHCHHUU
FeHETUUECKHX 3a00JIeBaHMI YeI0BEKa

0.5

95

OCHOBHBIC TIOHSATHS CCIICKIIHH.
JlabopaTtopHas pabota "M3yueHue
COPTOB KYJIBTYPHBIX PACTCHUHN U TIOPOJ]
JOMAaIIHUX KUBOTHBIX"

0.5

96

MeTomp! ceneKIIMOHHON PabOTHI.
JlaGopaTtopHas pabora "M3yuyeHue
METOJIOB CEJICKIIUM pacTeHUI"

97

JlocTrxkeHHs CeNeKIun pacTeHUN U
*UBOTHBIX. [IpakTHueckas pabora
"IIpuBuBKa pacTeHUi"

98

COXpaHCHI/Ie, HU3Y4YCHHC U
HCIIOJIb30BAHHUEC IT'CHCTUYCCKUX

pecypcoB

0.5




buotexnonorus kak Hayka U OTpacib

99 npon3BojicTBa. [IpakTuueckas pabora 1
"N3y4ueHre 00bEKTOB OMOTEXHOJIOT UM

100 OcHoBHbIE Hal'ipaBJIeHI/Iﬂ 1
CHHTETHYECKUH OMOJIOTUH

101 XpOMOCOMHAsI U T€HHAasl HHKEHEPUs 1

102 MenunuHckre OMOTEXHOJIOTUH

OBUIEE KOJIMYECTBO YACOB I10
- 102 13.5

[TPOI'PAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoparre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
) JIBMIKYIITME CHITBI DBOJTFOIIMY BUJIOB TI0 1
Y. lapuny
Boprba 3a cymectBoBanue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
0oTOOD
4 DopMUPOBAHUE CUHTETUUECKOMN 1
TEOPHUH IBOJIOLUU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [onmynsiius — s>nemMeHTapHas 1
€IMHHULIA YBOJIIOLIUU
3aKOH T€HeTHYeCKOoro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. Jlaboparopnas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1
9 D¢ ekt ocHoBarens. dpdexr 1

6YTLI.]'IOLIHOFO TOpJIbIIIKa




10

Murpauuu. M305s01u nOmyJIsnuii:
reorpaduueckas, OMoJIOruIecKas

11

EcrectBennslit oTO0p —
HaIPABJISIOMUN (HPaKTOP IBOJIFOIHH

12

[TonoBoii oT6OP

13

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJFOIIHH.
JlabopaTtopHnas pabota «3yuenue
apoMoph030B U UANOATATITAIIAN Y
paCTeHHI)’I 1 )KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHut y
OpPraHU3MOB: MOP(OJIOTHICCKHE,
(dbusmoornueckue, OMOXUMUIECKUE,
noBeneHueckue. JlabopatopHas
pabora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCHTEIIbHAS
1eJIeCO00Pa3HOCThY

0.5

15

Bun, ero xpurepuu u CTpyKTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa Buzna

17

BunooOpa3oBaHue Kak pe3ylibTar
MHKPO3BOJIOLINA

18

CBs3b MUKPO3BOJIIOIUU U
SIMHUACMHUOJIOINHU




MakposBoronus.

19 [TaleOHTOJIOrNYECKHE METOIbI
W3YYCHHUS IBOJTIOIUH

20 Buoreorpaduyeckune meToap!
W3YYCHHUS IBOTIOIUH
OMOpPHUOTIOrMYECKHUE U CPABHUTEIBHO-

21 MOP(OJIOrHI€CKHE METO Il U3yUEHHUSI
9BOJIIOIUN
MonekynspHO-T€HETUYECKHUE,

22 OMOXMMUYECKHE U MaTEMAaTHUECKHE
METO/IbI H3yICHHSI IBOJTFOIIUN

23 OO0mre 3aKOHOMEPHOCTH BOJTFOIHH

24 AnanTtuBHas paguanus.
HepaBHOMEpPHOCTH TEMTIOB DBOJIIOIIH

o5 HaydHple THTIOTE3bI MPOUCXOKICHUS
JKU3HM Ha 3eMJie

26 JloHay4yHbI€ pECTaBICHUS O
3apOXKACHUM KU3HU

97 OCHOBHBIE ATaIlbl HEOPraHUYECKOU
SBOJIIOLUU

28 ['unoTessl 3apoKaACHUS KUZHH
Hctopus 3emin u meToapl €€

29 nuszyuenus. Jlaboparopnas padota 05

«I/I3yquI/Ie M OIMHMCAHNEC UCKOIMTaCMbIX
OCTAaTKOB JPEBHUX OPraHU3MOB»




30

HauanbHble 3Tans! opraHn4ecKkon
9BOJIIOLIUHI

31

DBOJIIOLUS DYKapHOT

32

OCHOBHBIE JTaIIbI 3BOJIIOIUN
pactutenbHOro mupa. [Ipaktuaeckas
pabora «3yyenune ocoOeHHOCTEH
CTPOEHUSI pACTEHUM Pa3HBIX OTACIIOBY

0.5

33

OCHOBHBIE ATaIIbI 9BOJIFOIIMH
KUBOTHOT'O MHpa

34

DBOJIONMS )KUBOTHBIX. [IpakTrueckast
paborta «3ydeHune ocoOeHHOCTEH
CTPOEHHMS TIO3BOHOYHBIX JKHBOTHBIX)»

0.5

35

Pa3BuTue »u3HU Ha 3eMiie 1O 3paMm U
nepuoam

36

MaccoBble BRIMUPAHUST —
9KOJIOTMYECKHUE KPU3UCHI MPOIIIOr0

37

CoBpeMEHHBIN IKOJIOTHYECKHI
KpHU3HC, €ro 0COOEHHOCTH

38

COBpeMeHHaﬂ CUCTEMA OPraHU4ECCKOro
MHUpa. OCHOBHBIE CUCTEMaTHUYCCKHE
T'pYIIIbI OPTaHU3MOB

39

O000I11IeHNE U CUCTEMATH3ALIMSI
3HaHUM Mo TeMaM "MUKpPO3BOJIIOLIUS U
ee pe3yapTarel”, "MakposBontonus u
ee pe3ynbTathl"/ KoHTposbHas pabora
mo TeMe "IBoronus"




40

AHTpOII0JIOTHSI — HayKa O 4EJIOBEKE

Pa3BuTune npencraBieHui o

41 MIPOUCXOKICHUH YEIIOBEKA
MecTto uenoBeka B CUCTEME
opranuyeckoro mupa. JlaboparopHas
42 pabora «M3ydueHne ocobeHHOCTEH 0.5
CTPOCHHS CKEJIeTa YeJIOBEKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)
43 JIBuKyIIMe CUibl aHTPOIIOreHe3a
CooTHolIeHne OMOJIOTHYECKUX U
44 COLIMANIBHBIX (PaKTOPOB B
AHTPOTIOTEHE3E
45 OcCHOBHBIE CTaJMH AaHTPOTIOTEHE3a
46 [TaneoreneTrka 1 najaeoreHOMUKa
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacel. [Ipaktuyeckas
48 pabota «3ydeHne 3KOJIOTHIECKUX 0.5
aJlarTaluil 4eJIoBeKay
49 MeXIMCIUTUTMHAPHBIE METO/IbI
aAHTPOTOJIOTUHI
50 3apokIeHUE U Pa3BUTUE IKOJIOTUU
Mertonpl skooruu. JlabopatopHas
51 paboTa «3yueHue MeTo10B 0.5
AKOJIOTMYECKUX HCCIETOBAHUI»
59 3HaueHNe SKOJOTUIECKUX 3HAHUHN IS

YCJI0BCKa




53

Dkonorndeckue HaKkTopsl

54

AbuoTtnueckue pakropel. CBET Kak
9KOJIOTUIECKUHN (haKTop.
JlaboparopHas paboTa «BbIsBICHHE
MPHUCTIOCOONICHUI OPraHU3MOB K
BIIMISTHHIO CBETa»

0.5

55

Abunotnueckue GpakTopsl.
TemnepaTypa Kak dKOJOTHYECKUI
(daktop. JlabopaTtopHas padbora
«BplIsiBIEHHE pUCTIOCOOIEHUT
OpPraHU3MOB K BITUSTHHIO
TEMIIEPATYpPbI»

0.5

56

AoGuoTtndeckue (akTopsl. BiaxxHoCTh
KaK KOJOTUYECKUHA (PaKTop.
JlaGopaTtopHnas pabota
«AHATOMUYECKHE 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHS

0.5

57

Cpenpl 0OuTaHUs OPraHU3MOB

58

buonornueckue PUTMBI

59

Kuzuennsle GOpMbI OpraHU3MOB

60

buoTtnyeckue GakTopsl

N I S SN SN

61

3HaueHne OMOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYIIECTBOBAHUS
OpPraHU3MOB B cpefie 0OUTaHus

62

OKOJIOTHUYECKHE XapaKTCPpHUCTUKU
nomyJianuun




OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3pAaCTHAs
Y TIOJIOBAs CTPYKTYpa
OCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

64 POXKIIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJoTHYeCcKast CTPYKTYpa OIS IHH

66 JlnHaMuKa TOMYJISIINAN U €€ PeryIsius

67 Kpussle pocTa uncineHHOCTH
nonysiiiy. KpruBbie BEDKUBAHUS
OKoJIornYecKas HUIlla BUIA.

68 JlabopaTtopHnasi pabota 05
«IIpucrocoOieHns CeMsiH PaCTCHHUM K '
pacceneHuIo»

69 Bua kak cucreMa momysisimia

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTPALUN )KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB —
OHOLIEHO3

72 DKocucTeMa Kak OTKPbITasi cucTeMa

73 KpyroBopoT BemiecTB 1 MOTOK
SHEPrUU B IKOCHCTEME

74 OcHoBHBIE TIOKa3aTENN HYKOCUCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCUH




7

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMBI
MOpEW U OKEaHOB

78

[IpupoaHbIE S3KOCUCTEMBI.
DKOCHUCTEMBI TYHJIP, JIECOB, CTETICH,
MyCTbIHb

79

AHTpOHOFCHHI)IG OKOCHCTEMBI

80

YpOoakocucremsl. [IpakTnyeckas
pabota «M3ydeHue u onrcaHue
ypOOIKOCHCTEMBI

0.5

81

3akoHOMepHOCTH (GOPMUPOBAHUS
OCHOBHBIX B3aNMOJECHCTBUH
OPraHUu3MOB B SKOCHCTEMAX

82

MexaHu3MEI BO3AECHCTBUSA
3arpsi3HEHUN Pa3HBIX TUIIOB Ha
cyOOpraHM3MEeHHOM, OPraHU3MEHHOM,
MOMYJIAIIMOHHOM U 9KOCHCTEMHOM
YPOBHSIX

83

buocdepa — obmerutanerapHas
o6oJtouka 3emiu

84

Yuenue B. 1. Bepnaackoro o
ounocdepe

85

3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6uocdepsl

86

KpyroBopoTsl BeliecTs u
OMOTCOXMMHUYECKHUE [IUKITBI




3onanbHOCTh 6uochepsl. OCHOBHBIE

87
OMOMBI CyIIN

88 YcroitunBoCcTh 6HOCheps

89 DKOJIOTUYECKHE KPU3HUCHI U UX
TIPUYUHBI

90 BosneticTue yenoBeka Ha Ouochepy

01 AHTpOTIOT€HHOE BO3/ICHCTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MU

92 OxpaHa pupoIs!

93 OCHOBHBIE TPUHIUIIBI YCTOMYHUBOTO
Pa3BUTHS YEJIOBEUYECTBA U IPUPO,IBI
PannonanbHO€ Mpupoa0IoIb30BaHNE

94 1 COXpaHEHHEe OMOJIOTHYECKOTO
pazHooOpa3us 3emin
O60011eHre U cucTeMaTu3anus
3HAHUM MO TemaM "DKOJIOTud - HayKa
0 B3aUMOOTHOIIEHUSIX OPraHU3MOB
JPYyT ¢ APYroM U HaJJOPraHU3MEHHBIX
CHCTEM C OKpY>Karouien cpeaon”,

95 "Opranusmsl U cpefa ooutranus”,

"OKkon0rusa BUI0OB U NOMyisuus',
"Dkojorus cooOIIeCTB.

nn
DkoJtoruueckue cuctemsl", "bruocdepa
- robanpHag 3kocucrema” /
KonTponsHas pabota o Teme
"Oronorug"




96 PesepBHbIil ypok 1
97 PesepBHbIit ypox 1
98 PesepBHEIi ypok 1
99 PesepBHEIi ypok 1
100 PesepBHEIi ypok 1
101 PesepBHbIil ypok 1
102 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOI'PAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oopa3oBaHus

CdopMHUPOBAHHOCTH 3HAHUN O MECTE U POJTU OUOJIOTHHU B CHCTEME
€CTECTBEHHBIX  HayK, B  (OpMUpPOBaAaHUHM  COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, B TIO3HAHUU 3aKOHOB
MPUPOJIBI M PEIICHUH KU3HEHHO BAXKHBIX COIMATBHO-ITHUYECKHX,
SKOHOMMUYECKHUX, IKOJIOTUYECKUX MPOOIIEM UYeIOBEUECTBA, a TAKKE
B PEIICHWH BOTPOCOB PAlMOHAIBHOTO MPHUPOIONOIL30BAHUS, B
(hbopMUPOBaHUH IIEHHOCTHOTO OTHOIICHHS K TIPUPOJIE, OOIIECTRY,
YEJIOBEKY; O BKJIAJIe POCCHUCKMX W 3apyOeKHBIX YUEHBIX —

OHMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenue cuctemoit 3HaHWN 00 OCHOBHBIX METOJAaX HAyYHOTO
TO3HAHMS, HCIOJB3YEMBbIX B OHMOJOTHUYECKUX MCCIICIOBAHMIX
JKUBBIX OOBEKTOB W JKOCHUCTEM (ONHCAaHHWE, W3MEPCHHE,
MPOBEJICHUE HAOJIIOJCHHI); CIIOCOOaMU BBISBICHUS U OICHKH
AQHTPOTIOTEHHBIX U3MEHEHUH B TIPUPOJIC.

VYMmeHue BBIJIBUTaTh TUIOTESHI, MIPOBEPATH HX
IKCIIEPUMEHTAIbHBIMH CpelICTBaMH, bopmyaupys LieNlb
WCCIICIOBAHMS, aHATM3UPOBATH MMOTYYCHHBIC PEe3YIbTATHI U JIeJIaTh
BBIBOJIBI.

BrisiBneHue 3aBUCHMOCTH MEXKIY HCCIEAYEMBIMH BEITUYMHAMU,
OOBSICHEHUE TMOJYYEHHBIX pe3yJabTaToB U (OPMYyIUPOBAHHE
BBIBOJIOB C UCIOJb30BAHUEM HAy4YHBIX MOHATUH, TEOpUH U

3aKOHOB

YMeHHne BIageTh CHCTEMOW OWOJIOTUYECKUX 3HAHWH, KOTOpas
BKJTIOYAET: OCHOBOTIOJIAraoIINe OHOJIOTMUECKUE TEPMUHBI U TIOHSATHS
(KW3HBb, KJIETKa, TKaHb, OpraH, OpPraHW3M, BHWJ, TOMYJISIIHS,
JKOCHCTeMa, OWOIeHo3, Onocdepa; MeraboNHM3M, TOMEOocTas,
KJIETOYHbII ~ WUMMYHHUTET, OWOCHMHTE3 Oenka, OHOMOIUMEpHI,

JAUCKPCTHOCTD, CaMOpCTyJIALus, CaMOBOCITPOMU3BCIICHHUC,




HACJIE/ICTBEHHOCTh, W3MEHUYMBOCTb, 3HEPro3aBUCUMOCTb, POCT H
pasBUTHE);

Oouonoruueckue Teopuu: kierouyHas teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAIBHO-CEIEKTUBHOIO UMMYHHUTETA
I[I. DOpmux, W.HN. MeunukoBa, XpoOMOCOMHasi  TEOPHs
HacneacTBeHHOCTH T. MopraHa, 3aKOH 3apOJbIIIEBOTO CXOACTBA
K. bopa, sBomonnonHas teopus Y. JlapBuHA, CUHTETHYECKas
TEOPHs BOJIOLMH, Teopusi aHTpornioreHeza Y. JlapBuHa; Teopus
ounoreornieno3a B.H. Cykauépa; yuenue H./. BaBunoBa o nentpax
MHOT000pa3us U POUCXOXKIEHUS KYJIbTYPHBIX PACTCHUH, YICHUE
A.H. CeBeprioBa 0 myTsX U HamnpaBiICHUSX 3BOJIOIUH, yICHHE
B.U. Bepnaackoro — o 6uocdepe);

3aKOHBI  (€AMHOOOpa3usi TOTOMKOB TIEPBOTO  TOKOJICHUS,
pacuieruieHus  MPU3HAKOB,  HE3aBHCHMOTO  HACJICIOBAHUS
npu3HakoB I'. MeHens; ClerieHHOTO HACIeI0BaHMs MPHU3HAKOB
W HapylleHus creruieHus reHoB T. MopraHa; TOMOJOTHYECKHUX
pAnoB B HaciencTBeHHoW u3MeHunBoctH H.M. Basuiona;
reHetuyeckoro pasHoBecus JDk. Xapmu u B. BaiinOGepra;
3apojsimeBoro cxonctsa K. bapa; OunoreHermdeckuii 3akoH .
I'exkens, @. Mromnepa);

IPUHLIUIEI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuanuMmyma HO. JIuOuxa, 3KOJOTHYECKOW MUPaMUIbI
qyucen, OMOMacChl U SHEPTHH ),

runoTe3sl (koarepBatHoit A.M. Omapuna, mepBuvHOTo OyiaboHa Jk.

Xounneitaa, mukpocep C. Dokca, pudozuma T. Uek)

YMeHue peulaTh ITOMCKOBBIC OHoJIOoruyecKue 3aJa4yl, BBIABJIATH
IMPUYIUHHO-CIICACTBCHHLIC CBA3HU MCKAY HCCIICYCMbIMU
OHOJIOTMYECKUMU O6I>CKTaMI/I, mnponeccaMu M ABJICHUSAMU, ACIATb
BBIBO/JIbI 1 IIPOTHO3bI HA OCHOBAHWU ITOJIYYCHHBIX PC3YJIbTATOB,

COCTaBJIAATh TCHOTUIIMYCCKHUC CXEMbI CKPCHIMBAHUS MJISI PA3HBIX
THUIIOB HACJICAOBAHUS IIPU3HAKOB Y OPraHu3MOB, COCTABJIATDL CXCMBbI
MEpEeHOCAa BCHISCCTB U SHEPIruM B IKOCUCTEMAX (I_ICHI/I IIUTaHuA,

MUIIIEBHIE CETH)

YmMmenue YCTaHaBJIMBATh B3aUMOCBA3U MCKAY CTPOCHUCM U
(I)YHKLII/IHMI/IZ OpraHOU OB, KJIICTOK PAa3HBIX TKaHCﬁ, opranamMm "
CUCTCMaMH OPraHoOB Yy paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA; MCKIAY

sTarmamMu  oOMeHa BCOICCTB, OJOTallaMM KICTOYHOI'O IHUKJIa H




KU3HEHHBIX LUKJIOB OPraHU3MOB; JTalmaMud 3SMOPHOHAIBHOTO
pa3BUTHS; TEHOTUIIOM U (peHoTUTIOM, (peHOTUIIOM U (haKTOpaMu
cpeapl OOMTaHMS; MPOLIECCAMH SBOJIIOLUH; JABIKYIIMMH CHIAMH
AQHTPOTIOTEHE3a; KOMIIOHEHTAaMH  Pa3JIMYHBIX JKOCHUCTEM U

NPUCTIOCOOTICHUSIMHI K HUIM OPTaHHU3MOB

YMeHue BBIICISTH CYIIECTBEHHBIC PU3HAKH:

CTPOCHHSI  BHPYCOB, KJIETOK TMPOKAPHOT U  DYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, BHJIOB,
OMOreo1eH030B, IKOCUCTEM U OMOCQephl; CTPOEHHS] OPraHOB U
CHCTEM OpraHOB pPACTEHHH, >KWBOTHBIX, YEIOBEKA; IMPOIECCOB
KHU3HEIEATSIIFHOCTH, TMPOTEKAIOMIMX B OpTraHW3MaxX pPacTEHHH,
KUBOTHBIX W UYEJOBEKAa; OMOJOTMYECKHX IPOIECCOB: OOMeHa
BelecTB (MeTabonmu3M), HHGOpPMALIUK U MPEBpaIllEHUs] SHEPTUH,
OposkeHHsl, aBTOTPOGHOrO0 U TreTepOoTPO(HOro TUIIOB MUTAHMS,
(dboToCMHTE3a W XEMOCHMHTE3a, MHUTO03a, MeH03a, TaMeTOreHe3a,
AMOpHOTreHe3a, MOCTAIMOPHOHAILHOTO Pa3BUTHS, Pa3MHOKCHUS,
WHIMBUIYJIBHOTO pasBUTHST ~ opraHm3mMa  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, I€TEPO3UCA; ACHCTBUN UCKYCCTBEHHOTO
0TOOpa, CTAOWJIM3UPYIOMIETO, MABWKYIIETO | Pa3phIBAIOIIETO
€CTECTBEHHOI0 0TOOpa; aJJIONaTPUUYECKOr0 U CUMIATPUUYECKOrO
BUJ000pa30BaHUs; BIMSHHS ABWXKYIIUX CHJI DBOJIIOIMHM Ha
reHo(OoH/] MOMYSINH; TPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpeie
oOuTaHus, YepeloBaHUs HAMpaBICHUN HBOJIIOLUU; KPYroBOpPOTa

BCIICCTB U IIOTOKA SHEPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTH YMEHHUS BBIJIENATH CYIIECTBEHHBIE PU3HAKU
BUPYCOB, KJIETOK MPOKAPUOT M DJYKApPHUOT; OJHOKIETOYHBIX H
MHOTOKJICTOYHBIX ~ OPraHU3MOB, BHUJOB, OHOIE€OIEHO30B U
9KOCUCTEM; OCOOCHHOCTH TIPOIECCOB OOMEHa BEIIECTB U
IpEeBpalleHHs JHEPTHU B KJIETKe, (POTOCUHTE3a, TNIACTHYECKOTO U
SHEpPreTHYeckoro oOMeHa, XEeMOCHHTEe3a, MUTO03a, Meio3a,
OIUIOIOTBOPEHUS, Pa3BUTHSA M Pa3MHOKEHUS, UHIUBUAYAIBHOTIO
pa3BUTHsI OpraHu3Ma (OHTOTeHe3a), OOpbOBI 3a CyIIeCTBOBAaHUE,
€CTECTBEHHOT0 0TOOpa, BUA000Pa30BaHMs, MPUCIOCOOIEHHOCTH
OpraHu3MOB K cpefe OoOWTaHUs, BIUSIHUS KOMIIOHEHTOB
9KOCHCTEM, AHTPOIIOTEHHBIX M3MEHEHHIl B 3KOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIECTB U INPEBPAILECHUS DHEPIUHU B

ouocdepe




YMeHue  UCHOJb30BaTh  COOTBETCTBYIOLIUE  ApryMEHTHI,
OMOJIOTUYECKYI0 ~ TEPMUHOJOTHMIO ¥ CHMBOJHMKY  JJIS
JI0Ka3aTesIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX
IPYII; B3aUMOCBSI3U OPraHU3MOB M Cpelibl OOUTaHUs; €IUHCTBA
YeJIOBEUECKUX pac; HEOOXOJMMOCTH 3JI0pPOBOTO 00pasza KHU3HH,
COXpaHEeHHs pPa3HOOOpa3us BHUJOB M JKOCHCTEM KaK YCIOBHUS

COCYyHICCTBOBAHUA MPHUPOABI 1 YEJIOBCUCCTBA

YMeHue KpUTHYECKH OLIEHMBATh MH(POPMAIUI0 OMOJIOTHYECKOTO
COJIEpKaHUS; UHTEPIPETUPOBATH ITHYECKUE aCIEKThI
COBPEMEHHBIX  HCCIEIOBaHUM B  OHMOJOrMM,  MEIUIMHE,
OMOTEXHOJIOTHH; paccMaTpuUBaTh TIJ00aJIbHbIE 3KOJOTHYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOUIEHUIO K HUM

COOCTBEHHYIO MO3UITUIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA
EI'D I1O BUOJIOT'HN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buomornsa xak HaykKa. JKuBBle cCHCTEMBI U X HU3YUYCHHUC

1.1

CoBpemeHHast OMOJIOTHS — KOMIUICKCHAs HayKa. bHOJIOTHUYecKne HAyKH H
n3y4daemble UMU TIpo0saemMbl. OyHIaMEHTAIbHbBIC, TPUKJIAIHBIC U TIOUCKOBBIE
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HavyeHre OMosioTuH B POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cBsizannbie ¢ Ouonorueit. 3HaueHne OUOJIOTHUHU B
MPaKTUYECKOU ACSITEIHPHOCTH YeJIOBEKAa: METUIIMHE, CEITbCKOM XO3SHCTBE,

MIPOMBIILIJIEHHOCTH, OXPaHE MPUPOIbI

1.2

XKusble cucteMbl Kak INpeaMeT u3ydeHusi Ouosoruu. CBOWCTBA KHMBBIX
CHUCTEM: E€JMHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTh W IEJIOCTHOCTD,
CJIO’KHOCTB U YIOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3AITHS,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alii >KUBBIX CHCTEM: MOJEKYISPHBINA, KIETOYHBIH,
TKAHEBBIM, OPraHU3MEHHBIN, MOMYIALMOHHO-BUAOBON, HSKOCHUCTEMHBIN
(6uoreoneHoTHUECKHH ), OMOChepHBIA. [Iporiecchl, MPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHBIE IPU3HAKH KUBOTO. JKu3Hb Kak (hopma CyliecTBOBaHUS

MaTcpuun

1.3

Metonpl Ouonornyeckoit Hayku. HaOmronenue, usmepeHue, 3KCIepUMEHT,
cucreMmarusanus, MmertaaHanus. lloHATHe O 3aBUCHMOI W HE3aBUCUMOU
nepemenHoi. IlnanupoBanue skcnepumenta. IlocTaHoBKa U mpoBepka
runore3. HyneBas rumotesa. [loHsTie BBIOOpKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B O6uonornueckux maHHbIX. OlEHKa JOCTOBEPHOCTU MOTYYCHHBIX
pe3ynbraToB. [IpuunHbBI MCKaXXEHUS PE3yAbTAaTOB JKCIepuMeHTa. [loHsaTue

CTaTUCTHYCCKOI'O TCCTa

Knerka kak Onojioruyeckas cucrema

2.1

Knerka — cTpykTypHO-(pyHKIMOHAIbHAs e€IMHMLA KUBOro. Mcropus
oTKpeITUs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHHUSI COBPEMEHHOU
KJIETOYHOU TEOPHUH.

Metoabl  MOJEKYISIpHOM ¥ KJIETOYHOW  OHOJOrMM: MMKPOCKOIHS,
xpomarorpadus, anexTpodopes, METO MEUYEHBIX aTOMOB,

middepeHnnanbHoe HeHTpUYrupoBaHue, KyITbTHBUPOBAHUE KIETOK




2.2

XHMMHYECKUN COCTAaB KJIETKM. Makpo-, MUKpPO- U YJIbTPAMHKPOIIEMEHTHI.
Bogna u e€ poisib Kak pacTBOPUTEIIS, pearcHTa, y4acTue B CTPYKTYPUPOBaHUU
KIETKU, TEIJIOperyasuuu. MuHepalbHble  BellecTBAa  KIETKH, HX
Ouosoruueckas poJib. Pojp KaTHOHOB M aHMOHOB B KJIETKE.

Bbuonornyeckue mnonumepbl. benkn. AMUHOKHCIOTHBIH COCTaB OEJIKOB.
CtpykTypbl OenkoBoi MosieKyabl. [lepBuuHas cTpykTypa Oeika, menTuaHas
CBsA3b. BTOpuuHas, TpeTuyHas, yeTBEpTHUYHAs CTPYKTYyphl. [leHaryparius.
CpoiictBa OenkoB. Kiaccudukanus OenkoB. buonormueckue QyHKuuu
OEJIKOB.

YrieBoasl. Monocaxapupl, JMCaxapuibl, OJIMTOCaxapuabl u
nonucaxapuabl. OOmui MaaH CTpOeHUS W (PU3MKO-XUMHYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIUH YTrIeBOI0B.

Jlumuger.  [mapodunsHO-THApOPOOHEIE  cBoiicTBa.  Kmaccudukarus
JIATIAJIOB. Tpurmunepuasl, dochommnus, BOCKH, CTEPOUIBI.
buonornueckne ¢yakuun gumumoB. OOmmMe CBOHWCTBA OMOJIOTHYECKUX
MeMOpaH — TEKy4eCTbh, CIOCOOHOCTh K CaM03aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrpoeHue HyKII€MHOBBIX KHCIOT.
Hyxkneotuapl. Ilpunmunm komrmuiementapHoct. IlpaBuno Yapradda.
Crpykrypa JJHK — nBoitHas cnmpanb. MecToHaxoKIeHUE U OMOJIOTHYECKUE
¢ynkuun JJIHK. Buger PHK. ®@yakiuun PHK B kietke.

Crpoenune mouiekyinbl AT®. Makpospruyeckue cBsizsu B moJiekysie ATO.
buonornueckne ¢ynkmun AT®. BoccTaHOBIECHHBIE TEPEHOCUMKH, HX
¢dbynkuun B kiaetke. CexkBennpoBanue [JHK.

CrpykrypHas O6uonorusi: OuoXuMuyeckue U 6uoduznuecKkue uccaea0BaHus

coCTaBa u HpOCTpaHCTBCHHOﬁ CTPYKTYPhI 6I/IOMOJ'I6KYJ'I

2.3

Tunbl KJI€TOK: JykKapuoTHUecKass U mpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUS KIICTKH.

Crpoenne mnpokapuoTuueckoil kinerku. Kierounas creHka Oakrepuil u
apxeil. OCOOEHHOCTHM CTpOEHHUs TeTepoTpopHO U aBTOTpO(dHOI
MIPOKAPHOTHUECKUX KIETOK. MeCTO U pojib MPOKApUOT B OHMOLIEHO3aX.
Crpoenue u (bYHKIIMOHUPOBaHUE 9YKapHOTHYECKOM KJIETKH.
[Tna3marnyeckass MemOpaHa (maasmanemma). CTpyKTypa Mj1a3MaTHUECKOM
MeMOpaHbl. TpaHCHOPT BeELIECTB uepe3 IJIa3MaTUYeCKyl0o MeMOpaHy:
naccuBHbIN (AU dy3us, obneruénnas auddysus), akTHBHBIN (IEPBUYHBIN U
BTOPUYHBIM aKTUBHBIA TpaHcnopT). [lomynmponumaemocts MeMOpaHBbI.

Paborta HaTpuii-kaqmeBOro Hacoca. DHIOLUMUTO3: MHUHOLMTO3, (aroimTo3.




Ox3ouuTo3. Kierounas crenka. CTpykTypa U GYHKIUHN KICTOYHON CTEHKU
pacteHuii, rpuboB.

Huromnnasma. urozomns. Lutockener. [IBmwkenue nuroriazMbl. OpraHousl
kietkn. OHOMEMOpaHHBIE OPraHOMIBI KJIETKHU: SHAOIUIa3MaTHIeCKasi CeTh
(QIIC), ammapar [onpku, JM30COMBI, HMX CTpOeHHE U (DYHKIHU.
B3aumocBsa3p  ogHOMeMOpaHHBIX — opraHouzoB  kieTku.  CrpoeHue
rpaHyjasipHoro perukyiayma. CuHTe3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOUHBIX MeMOpaH. ['nmaaxuil (arpaHyiasipHbI) 3HIOMIA3MATUYECKHUI
perukynyMm. CekperopHass ¢yHknus amnmapata [onbmku. TpaHcnopt
BEIIECTB B KIIETKE. Bakyonum pacTUTENbHBIX KIETOK. KIETOUYHBIM COK.
Typrop.

[TomyaBTOHOMHBIE OPTraHOUBI KJIETKU: MUTOXOHIPUHU, TITACTUIBL.

Crpoenue U QyHKIUU MUTOXOHAPUHN U miacTul. IlepBuuHble, BTOpHUHbIE U
CIIOXHBIE TUIACTUABl (OTOCHHTE3UPYIOMIUX 3YKapHOT. XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

Hememb6pannbie opranousl kietku CtpoeHne M (QYyHKIMH HEMEMOpaHHBIX
OpraHouJIoB KieTku. PubGocombl. MukpodunameHTsl. MBIIIIEUHbIE KICTKH.
Muxkpotpyb6ouku. Knetounsnii mentp. CTpoeHHE U JBWKEHUE XTI'YTHKOB W
pecHudek. MUKpOTpyOOUKH IUTOTUIa3MbI. [{eHTproIs.

SAnpo. Obonouka g1pa, XpOMaTUH, KAPUOILIIA3Ma, SJIPHIIIKU, UX CTPOECHUE U
dbyakuun. SnepHsiii 6eKoBbIM MaTpUKC. [IpocTpaHCTBEHHOE PACIOIOKEHNE
XpoMocoM B uHTep(hazHoM sifipe. beiaku XxpoMaTuHa — TUCTOHBI.

Kiterounsie BkimtoueHus. CpaBHUTEIbHAS XapAKTEPUCTUKA KIETOK SYKapUOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AcCCUMWIALINS U JUCCUMUIIALIUS — IB€ CTOPOHBI MeTabonu3ma. Tursl oOMeHa
BEIECTB: aBTOTPO(HBIM U TeTepoTpodHbIA. VYdyacTue KHCIOpoAa B
OOMEHHBIX  Tpolleccax.  OJHepreTuueckoe  oOecredyeHue  KIIETKHU:
npespanieHue AT® B oOMeHHBIX mporieccax. DepMEeHTATUBHBIN XapakTep
peakiuii kieTouHoro merabonusma. OepMeHTHI, UX CTPOCHHE, CBONCTBA U
MexaHu3Mm  gaedctBua.  Kodepmentsl.  Otnuumss  ¢epMEHTOB  OT
HEOPraHMUYECKUX KaTaln3aTopoB. benkn-akTuBaTophl U OENKU-MHTUOUTOPHI.
3aBHUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHH OT PpazTUYHbIX
(akTOpOoB.

[lepBuuHBIN CHUHTE3 OpraHUYECKUX BeLIEeCTB B KieTke. PoTocuHTe3. Posb
XJIOpoIIacToB B Tporiecce (ortocunteza. CBeToBass U TeMHOBasi (hasbl.
[IponykTuBHOCTH PoTOCHHTE3a. BiusiHe pa3nudHbIX (PaKTOPOB HA CKOPOCTH

¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.




XeMOCHHTE3. Paznoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUQUIMpYIOIIUEe  OaKkTepuH,  JKeIe300aKTepuu,  CepoOaKTepuH,
BOJIOPO/IHBIE OaKTepUU. 3HAYCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Bumel Oposkenus. [IpomaykTsl OposkeHHsI W UX
HCII0JIb30BAHNE YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3MbI KaK OOBEKTHI

OMOTEXHOJIOTUHU U BO30YIUTENHN O0JIE3HEM.

AnpoOHbIe OpraHU3MBbl. Oransl HHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenpHbI dTan. [HKONMH3 — OECKUCIOPOJHOE pacCIICTUICHHUE
TJIFOKO3BI.

buonorunueckoe OkucIeHne, WK KJIETOYHOE AbIXaHUe. POJIb MUTOXOHAPHUIA B
mpomeccax — Ouonormdyeckoro  okucieHus.  lluknmdeckme — peaknui.
OxucnurensHoe (ocopunuponanue. llpenmymiectBa a3’poOHOro mMyTH
oOMeHa BellecTB Iepesn aHa’poOHbIM. D(P(HEKTUBHOCTh SHEPTETUYECKOTO

oOMmeHa

2.5

Peakmuu matpuaHOTo cuHTE3a. [IpUHITUI KOMIIEMEHTAPHOCTH B PEAKITUAX
MaTpUYHOTO cHHTe3a. Peanuzanusi HacleACTBEHHOW  WHGOpMaIUu.
I'enernueckuii koA, ero CBOWCTBA. TpaHCKpUNIMS — MATPUYHBIA CHHTE3
PHK. [TpunIMTIBEI TPAHCKPUIILIUU: KOMIIJIEMEHTapHOCTb,
aHTHUMapaIIEIbHOCTh, ACHMMETPUYHOCTD. TpaHciauus 1 e€ STanbl. Y4yacTue
tpancnoptHbix PHK B OnocunTese Oenka. YcmoBus OMocuHTE3a Oelnka.
KomupoBanue amunokucnot. Poss pubocom B GuocuHTe3e Oenka.
Opranuzanys reHomMa y MpOKapuoT W 3YKapHoT. Perynduus akTUBHOCTH
reHoB y npokapuoT. ['unotesa onepona (. XKako0, XK. Mano). Perymsmmst
0OMEHHBIX MPOIECCOB B KieTke. KieTounslit romeocras.

Bupychl — HekneTounbie (HOPMBI )KU3HHU U 00IUraTHbIe apa3utsl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupychbie 3a00neBanus yenoBeka, ;kuBOTHBIX, pactenuit. CIINJ[, COVID-

19, conmanbHbIe 1 METUITUHCKHE POOJIEMBI

2.6

Knerounsiii nukn, ero mnepuoasl u perymsuus. Murepdaza m muros.
Oco6eHHOCTH MPOIIECcCOB, MPOTEKaroIKX B HHTEepdase. [loarotoBka KieTku
K neneHuro. [IpecuHTeTHYECKU (MMOCTMUTOTHYECKHI), CUHTETHUUECKUN U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOAbl UHTEP(ha3bI.

Matpuunsiii cunare3 [JJHK — permukanus. [Tpuanuner permmkanuu JIHK:
KOMIUIEMEHTAPHOCTD, MOJIYyKOHCEPBATUBHBINA CUHTE3, aHTUIAPAIIICIBHOCTD.
Mexannsm  perukanun  JIHK.  Xpomocombl. CrpoeHue XpoMocoM.

TCHOMCpLI H TCJIOMCpasa. XpOMOCOMHBIﬁ Ha60p KIICTKU — KapHUOTHIIL.




JIMTUIONIHBIE W TalUIOWAHBIA  HAa0OpBI  XPOMOCOM. | OMOJIOTHYHEIE
XpoMocoMBl. [10710BbIE XPOMOCOMBI.

Henenne xnetkn — wmuTo3. CTaguM MHTO3a M TMPOUCXOAIIME B HHX
npoueccsl. Tumbl mMuto3a. Kapuokumne3 u nurokuHe3. buosornueckoe
3Ha4eHWEe  MHTO3a.  Perynsanus  MHUTOTMYECKOTO  IMKIA  KJIETKU.
[Iporpammupyemas kjieTouHasi THOEIb — aloITO3.

CDYHKIII/IOHaJH)Haﬂ I'€HOMHKa

Opranusm Kak OMosoruyecKkas CucTemMa

3.1

OnHOKJIETOUHbIE, KOJOHHAJIbHBIC, MHOTOKJIETOYHBIE OpPraHU3MBI |
MHOTOTKaHEBbIE OPTaHU3MBI.

dopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
mojoBoe. Buapl 0Oecroyioro pa3MHOXEHUS: TOYKOBAHUE, CIOPYIIAIHS,
(dbparMeHTaIus, KIOHUPOBAaHUE.

[TomoBoe paszmuokenue. IlosoBbie KneTkH, Wiau rametsl. Mehos. Craauun
Meno3a. [loBegenune xpomocom B Meiiose. Kpoccunrosep. buosmornueckuit
CMBICJI M€H03a U IMOJIOBOTO Iporecca. Melo3 u ero MecTo B KU3HEHHOM
LHKJIE OPTAaHU3MOB.

[IpenzaponapimieBoe pazsutue. ['amerorenes y ;kMBOTHBIX. [10710BbIE JKenne3bl.
OO6pa3zoBaHue W pa3BUTHE MOJOBBIX KieToK. CriepMaToreHe3 U OOTEHE3.
CrpoeHue nojoBbIX KieToK. OMmIoI0TBOPEHHE U SMOPUOHATBHOE pPa3BUTHE
KUBOTHbIX.  CrocoObl  OIJIONOTBOPEHUS:  HApyXHOE, BHYTpPEHHEeE.
[Taptenorenes.

NnuBuyanpHOE pa3BUTHE OPraHu3MoB (oHTOreHe3). Ctanuu sMOpHoreHesa
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOmenue. Turbl apoOneHus.
OcoOenHoctu  ApoOJNE€HUST  MIICKOMMTAIOMIMX.  3apOJBIIIEBbIE  JIUCTKU
(ractpynsiusi). 3akiagka OpPraHOB M TKaHEW M3 3apOJBILIIEBBIX JIUCTKOB.
B3anmHoe BiMsHUE 4YacTell pa3BUBAIOIIETOCS 3apojpliia (IMOpHOHAIBHAS
WHOYKUUs). 3akiajka IUlaHa CTPOEHHsI JKMBOTHOTO Kak  pe3ylbTaT
HMepapXW4YecKUX B3aWMOJEHCTBHII TeHOB. BrusHue Ha 5>MOpHOHATBHOE
pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPebl.

Poct u pasBurue xuBoTHBIX. [locTaomOpuonaneHbli mepuon. [Ipsmoe u
HempsiMoe pas3BuTHe. Pa3zButue ¢ Meramop}o3oM y OECIO3BOHOYHBIX U
[M03BOHOYHBIX KUBOTHBIX. bruonornueckoe 3HaueHne NpsMOro U HEMPSIMOTO
pa3BUTHUSA, WX pACIpPOCTpPaHEHHE B NpUpoAe. THUIMBI POCTa KUBOTHBIX.
@akTopsl  pEryasilUM  pPOCTa JKUBOTHBIX W  yenoBeka. Craguu
MOCTIMOPHOHAIBHOTO PA3BUTUSL Y JKUBOTHBIX U UejoBeka. llepuomabl

OHTOI'CHE3a 4CJIOBCKA.




PasmHuoxenne u paszpurue pactenuid. ['amerodut m cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacteHuil. OOpa3oBaHue cHop B Mpolecce Menosa.
I'amerorenes y pacrenuil. OmIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OpraHu3moB. JIBOMHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PACTCHUM.
OOpazoBaHue U pa3BUTHE CEMEHU. MeXaHU3Mbl PEryisiliiM OHTOTEHEe3a y

pacTeHUH U KUBOTHBIX

3.2

Hcropusi craHoOBIIeHHMS W pa3BUTUS TEHETUKM Kak Hayku. OCHOBHBIE
F€HETHYECKHE TIOHSATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJJIEIbHBIE
TEHbI, AIbTEPHATUBHBIC TPU3HAKH, JOMUHAHTHBIA M PELECCUBHBINA MPHU3HAK,
TOMO3UTOTa, T€TePO3UTOTA, YUCTAsl JTMHUS, TUOPUIIBI, TEHOTHI, (DEHOTHII.
OCHOBHBIE METOJIbI TEHETHUKU: THOPUIOJOTUUYECKUM, ITUTOJIOTHUECKH,

MOJIEKYJISIPHO-T€HETUYECKHUI

3.3

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHzaenss — 3akoH
eaMHOO00pa3us THOPUIOB MEPBOTO TMOKOJeHUsS. [IpaBuio moMuUHUpOBaHUS.
Bropoii 3akon MeHielns — 3aK0H pacileruieHus Npu3HakoB. [{utonornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHUs. [ UImoTe3a YucTOTH raMeT.
AHanuzupytoiee ckpermmnBanue. [[poMexxyToUHbIN XapakTep HACAEI0BAHUS.
Pacmiennienre npu3HakoB MPU HEMOJIHOM JOMUHHUPOBAHUU.

JurubpugHoe ckpemuBaHue. Tperwit 3akoH MeHaenss —  3aKOH
HE3aBUCMMOIO  HACJIEIOBaHUsl NpPHU3HAKOB. lluTonmornueckne OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUS.

CuermieHHoe HacnenaoBaHue npu3HakoB. Paboter T. Moprana. CuerieHHoe
HacJieIoOBaHUE T€HOB, HAPYIIIEHUE CUEIIICHUS MEXAY TeHaMU. XPOMOCOMHasI
TEOpHs HACJIEICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIN MEXaHU3M OIpPEAENICHU 10Ja. AyTOCOMBI U
MOJIOBBIE  XpOMOCOMBI. ['OMOTamMeTHBIH M  TeTeporaMeTHBIM  TMOJI.
I'eneTnueckass cTpykTypa MOJOBBIX XpoMocoM. HacnenoBanue npusHakos,
CIICIUIEHHBIX C ITOJIOM.

l'enotun kak wenoctHas cucteMa. IlmeoTponus — MHOXKECTBEHHOE
JelicTBue reHa. MHOXKECTBEHHBIM anienu3M. BzanMoieiicTBre HeallJIeIbHbIX

T'CHOB. KOMHJICMCHTapHOCTB. Onucras. HOJ'II/IMepI/ISI

3.4

BzaumopeiictBue reHoTMnma W cpeipl npu  (OpMHUPOBaHMM  (DEHOTHUIIA.
N3meHunBocTh Tpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE ITPHU3HAKH.
Bup! 13MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIIEACTBEHHAS.

MoaudukaionHas  M3MEHYMBOCTh. Ponmb  cpeapl B (OpPMHPOBAHUU

MOZ[H(bHK&LIHOHHOfI HN3MCHYUBOCTH. HopMa pCakun IIPpU3HAKa.




Bapuanmonssiii psan u BapuanmonHas kpusas (B. Moranncen). CoilicTBa
MO (UKATMOHHON N3MEHUYHBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. CBOMCTBA T'€HOTUIUYECKOW M3MEHUMBOCTH.
Bupl reHOTUITYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MYTallIOHHAS.
KoMOunnaTtuBHas w3MEHYMBOCTh. MeHO3 U TMOJIOBOM MPOILIECC — OCHOBA
KOMOMHATUBHON HM3MEHYMBOCTH. PO KOMOWMHATWBHON W3MEHUYMBOCTH B
CO3JIJaHUU T€HETUYECKOT0 pa3HOOOpa3usl B IIpeiesiax 0JTHOro BUJA.
MyranMoHHass W3MEHYMBOCTb. BHIBl MyTalmii: T'€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M WHAYLUMPOBaHHbIE MyTallMu. SlnepHele U
nuToruiazmMarnieckie Myranuu. CoMarudeckue M IOJIOBbIE  MyTalluH.
[IpyunHBI BOSHUKHOBEHMsI MyTalui. MyTareHsl U UX BIMSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTHYECKUX PSAJ0OB B
HaciencTBeHHo — m3MenumBoctu  (H.M.  BaBunos).  Buesaepnas

U3MCHYMBOCTh U HACICACTBEHHOCTD

3.5

Kapuotun uenoBeka. MexayHapoaHas MporpaMma HCCIIEIOBaHHS T€HOMa
yemoBeka. MeToapl M3y4eHUsT TEHETHKH 4YeJIOBEKAa: T'eHeaJOoTHYeCKUi,
OJIM3HELIOBLIH, IIUTOrCHETUYCCKHI, MOMYJIIIIMOHHO -CTaTUCTUYECKUH,
MOJIEKYJIApHO-TeHeTHYecKuid. COBpEeMEHHOE  OmpeeieHue TeHOTHUIA!
MMOJJHOTEHOMHOE CEKBEHHUPOBAHWE, TCHOTHUIIUPOBAHHE, B TOM YHCIE C
nomompio IT1P-anamm3a. HaciaeacTBennbie 3a00eBaHus YelloBeka. I eHHbIS
U XpPOMOCOMHBIE OOJIe3HM 4YeJioBeKa. bojie3HM ¢  HacieICTBEHHOM
MPEAPACIOIOKEHHOCTHIO. 3HaucHUE  MCAUIMHCKOMN TCHETUKH B
NMPEAOTBPAIIEHUH W JICYCHUM T'E€HETHYECKHX 3a00JIeBaHUH 4YeJIOBEKa.

CTBOJIOBBIE KJIIETKH

3.6

JlomecTukanus u ceyieKIus. 3apoKICHUE CEICKIIMU U JIOMECTUKALIUU. Y YCHHE
H.M. BaBunoBa 0 LeHTpax MPOUCXOXAECHUS U MHOT000pa3us KyJIbTYPHBIX
pacteHuil. Poib cenekiuu B CO3/IaHUM COPTOB PACTEHUM U MOPO/T )KUBOTHBIX.
Copt, nmopojia, mrTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEICTBEHHOM
m3menyrBocty H.M. BaBuioBa, ero 3HaueHue U1l CEICKIIMOHHON PaOOThI.

Mertoap! cenekimoHHOW paboThl. MCKyCCTBEHHBIM OTOOpP: MaccoBBIM U
WHIUBUAYyaIbHBIA. JTambl KOMOWHAIIMOHHOW cenekuuu. VcmbiTanue
MPOU3BOJIUTENEH MO MOTOMCTBY. OTOOP MO T'€HOTUITY C TIOMOIIBIO OIICHKU
(deHoTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY ¢ oMoIkto aHanu3a JJHK.

HckyccTBeHHBI  MyTareHe3 Kak  METOJ  CENeKIMOHHOW  paboThl.
PagpanuoHHbIE M XUMHUYECKUMU MyTareHe3 KaK HCTOYHHUK MYyTalud y

KYyJIbTYpHBIX  (hopMm OpraHu3MOB. Hcnonp3oBaHne  I€HOMHOIO




penakTupoBaHus W MeToa0B pekoMOuHaHTHBIX JHK mis momydenus
HCXOJIHOTO MaTepuasa AJis CEIeKLIHUH.

[omyuenue nonumnonios. BuyrpusuoBas rudpuanzanus. bauskopoacrseHHoe
CKpelMBaHWe, WM WHOpUAMHT. HepoJICTBeHHOE  CKpeIlMBaHHWE, —WIIH
ayrOpuaunr. I'ereposuc u ero mnpuuuHbl. lcronb3oBaHue rerepo3uca B
cenekuuy. OtnanéaHas rudpumm3anys. [IpeotoneHre 6ecIuio s MEKBUIOBBIX

ruOpuioB. JIoCTHKEHNS CENEKIMU PACTEHUN U )KUBOTHBIX

3.7

OOBEKTHI, HCIOJIb3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHBbIE W TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPraHU3MBI, HMX  XapakTepUCTHUKa. TpaauiuoHHas
OMOTEXHOJIOTHS: XJIeOOIIEUeHUE, MOJyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOIeMHMe. MukpoOnonornueckuii cuares. OOBbEKThl MUKPOOHOIOTHYECKUX
texHonoruii.  [lpomsBoacTtBo  Oenka, AaMHHOKHUCIOT W BUTaMHHOB.
HckyccTBeHHOE — OIIIOAOTBOpeHME.  PeKOHCTpykums — SHWIEKIETOK U
KJIOHHPOBaHUE KUBOTHBIX. MeTO ] TpaHCIUIaHTALUU SAEP KIIETOK.

XpOMOCOMHAsi M TeHHas WHXeHepus. VCKycCTBEHHBIM CHHTE3 TIe€Ha M
KoHCTpynpoBanue pekoMOnHaHTHBIX JIHK. JlocTmkeHHss W MepCHeKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHepuu. MeauimHcKue OHOTEXHOJIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KJIECTOK

Cucrtema u MHOTOOOpa3ne OPraHudIecKoro Mupa

4.1

buonoruueckoe p33H006paSI/IC OpPraHnu3smMoB. COBpeMeHHaﬂ CHUCTCMa
OPraHn4cCKoOro Mupa. HpI/IHHI/IHBI KJ'IaCCI/I(l)I/IKaI_II/II/I OPraHnu3MoB. OcHOBHEBIE
CUCTCMATUYCCKHC I'PYIIIIBI OPraHu3MOB.

OcobeHHoCTH CTPOCHUA u KHU3HCACATCIIBHOCTH OHOKJICTOYHBIX
OPraHnu3MoB. BaKTepI/II/I, apxcu, OAHOKJIICTOYHBIC rpI/I6BI, OJHOKIJICTOYHBIC
BOJOPOCIH, APYruc IPOTHUCTHI. KononmnanbHbIE OpraHu3MblI. [[BI/I)KGHI/IC
OJHOKJICTOYHBIX OPraHU3MOB: aMé6OI/II[HOG, KTYTHKOBOC, PCECHUYHOC.
3aIJ_[I/ITa Y OAHOKJICTOYHBIX OPraHU3MOB. PaBI[pa)KI/IMOCTL Y OAHOKJICTOYHBIX

OPraHnu3MoB. Takcucsl

4.2

MHOTroKIeTOYHbIE pacTeHHs. B3auMOCBsA3b 4YacTell MHOTIOKJIETOYHOTO
opraiusMa. TKaHM, oOpraHbl ¥ CHCTEMBl OPraHOB MHOTOKJIETOYHOTO
oprauusma. OpraHuzM Kak eauHoe uenoe. TkaHum pacreHuid. Tumsl
pacTUTENBHBIX TKaHeH: oOpa3zoBaTenbHas, IOKPOBHAs, MPOBOJAIIAL,
OCHOBHas, MexaHudeckas. OcCOOCHHOCTH  CTpoeHHs, (yHKUMA ¢

PACIIOJIOKCHHU A TKaHEH B opraHax paCTCHI/Iﬁ

4.3

BereratupHpie u FCHCPATUBHBIC OPIraHbL paCTCHHﬁ. CDYHKI_[I/II/I OpraHoOB "

CHUCTCM OPraHoOB. KapKac paCTCHHf/'I. ﬂBI/I)KCHI/IC MHOT'OKJICTOYHBIX paCTeHI/II‘;IZ




Tponu3Mbl U HacTUH. [lorionienue Boapl, yriaeKuciaoro ra3a U MUHEPaIbHbIX
BemeCcTB pacteHusMHu. [lpixanue pacrenuid. [Quddy3us ra3oB uyepes
IIOBEPXHOCTh KJIETKU. TpaHCHOpPTHBIE CHCTEMBI PACTEHHMM. BplneneHue y
pacTeHmil. 3amuTa y MHOTOKJIeTo4HbIX pacteHuil. Kyrukyna. Cpeznctsa
IACCUBHOM M XUMUYECKOH 3alIUThl. DUTOHIIUIEI.

PazapakuMocTh U peryisnus y opranu3mMoB. Pa3apaxumMocCTs U peryisanus y

MHOTOKJICTOYHBIX paCTeHI/Iﬁ. PocroBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIIETOYHEIE JKHBOTHBIE. B3aMMOCBSI3h dYacTei MHOTOKIETOYHOI'O
opranu3ma. TkaHu, Oprambl M CHUCTEMbl OpPraHOB MHOTOKJIETOYHOIO
opranuszma. Opranusm kKak enuHoe 1enoe. ['omeocrtas. TkaHM )KHBOTHBIX U
yelloBeKa. THIBI KMBOTHBIX TKAaHEHW: SIUTEIHANIbHAS, COCAUHHUTCILHAS,
MbITedHas1, HepBHasg. OCOOEHHOCTH CTPOCHUS, QYHKIIUA U PACIIOJIOKEHHUS

TKaHEN B opraHax >XMBOTHBIX U YCJIOBCKa

4.6

OpFaHBI U CHUCTEMBI OPraHoOB J>XWBOTHBIX. (DYHKI_[I/II/I OpraHoB W CHCTEM
opranoB. Omopa Ttenma opranu3MoB. CKeneTbl OJHOKICTOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbIil 1 BHYTpeHHUN cKeneT. CTpoeHue
Y TUIBI COETUHEHUS KOCTEH.

JIBuKeHHe MHOTOKJIETOUHBIX XUBOTHBIX. [lutanue xuBoTHbIX. [luTanume
MO3BOHOYHBIX JKMBOTHBIX. JlpixaHue >kuBOTHBIX. KokHOEe pIXaHwue.
KabepHoe u nérouHoe ApIXaHUE.

JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX. DBOJIIOIMOHHOE YCII0KHEHUE CTPOCHHUS
NErKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXaTedbHas CHUCTeMa 4eJOBEKa.
MexaHu3M BEHTHJIALUU JIETKUX Yy NTUL U MIIEKOMUTAIOMMX. TpaHCHOPT
BEIECTB y OpraHU3MoOB. TpaHCIOPT BEUIECTB Y >KUBOTHBIX. KpoBeHoCHas
cuctema u e€¢ opranbl. KpoBeHOCHasi cucTemMa MO3BOHOYHBIX >KUBOTHBIX.
Kpyru  kpoBooOpaiieHusi.  DBOJIOIUOHHBIE  YCIOXHEHUS  CTPOCHHS
KPOBEHOCHOM  CHCTEMBbI IO3BOHOYHBIX JKMBOTHBIX. Bblnenenue y
opranu3MoB. Beinenenue y uBoTHbIX. COKpaTuTeNnbHble BaKyoau. OpraHbl
BbifienieHUsl. CBsS3b MOJIOCTH Tela C KPOBEHOCHON U BBLACTUTENHHOM
cucteMaMu. BplneneHue 'y TO3BOHOYHBIX JKMBOTHBIX. 3alluTa Yy
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U X MPOU3BOIHBIE.
Pazgpaxxumocte W perymsiuss |y OpraHusmoB. PazapaxumocTts y
OJIHOKJIETOYHBIX OpPraHU3MOB. Takcuchl. Pa3gpakuMocTh U perymsmus y
MHOTOKJIETOYHBIX pacTeHUH. POCTOBbBIE BelleCTBA U UX 3HAUCHUE.

HepBHast cucrema wu pediekTopHas peryisiius y MHOTOKIETOYHBIX
KUBOTHBIX. HepBHas cucteMa u e€ OoTAeNbl. DBOJIOIMOHHOE YCI0KHEHUE

CTPOCHHA HCpBHOfI CUCTCMBI Y ) KUBOTHBIX.




PazpaboTka anropuTMoB U nporpamm it d3PPEeKTUBHON (HYHKIIMOHATBHOMN
aHHOTAllUd TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METab0JIOMOB

MHKPOOPIraHU3MOB, PACTCHMM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €0 310POBLC

5.1

Opranbl U cucTeMbl OpPraHoB uesnoBeka. OTnenbl TOJIOBHOTO Mo3ra
MO3BOHOYHBIX JKUBOTHBIX. Pedexc u peduekropHast myra. besycioBHbie u
yCIIOBHBIE peduieKchl. ['yMopanbHas perymsiuus U SHAOKpUHHAs cHUCTeMa
KUBOTHBIX M uesoBeka. JKene3bl SHAOKPUHHOW CHUCTEMBI U MX TOPMOHBI.
[elictBue ropMoHOB. B3anMMOCBS3b HEPBHOW W SHIOKPHUHHOW CHCTEM.
lNmnoranamo-runodu3zapuas cucrema. Pedrekc u pednexkropnas myra.

besycnoBHbIE U yCIIOBHBIE pe(IeKChl

5.2

3amura opranusma ot 0osiesneld. IMmyHHast cuctema yenoBeka. Kiierounbrit
51 TyMOpaJIbHBINA MMMYHUTET. Bpoxnénnsli, IpUOOPETEHHBIN
cnenuduaeckuit AMMYHHUTET. Teopus KJIOHAJIBHO-CEJIEKTUBHOTO
nmmynurera (I1.Opnux, ®.M.bepuer, C.Tonerasa). BocnamurenbHbie
OTBETBl OpPraHu3MoB. Poyib BPOXKIEHHOTO HMMYHUTETA B Pa3BUTHHU

CUCTEMHBIX 3a00JIEBaHUI

5.3

Kposenocnas cucrema u e€ opransl. Cep/iiie, KpOBEHOCHBIE COCY/IbI U KPOBb.

Kpyru kpoBooOGpamenus. Pabota cepana u e€ peryasmus

5.4

pixanue denoBeka. Juddy3us ra3oB dYepe3 MOBEPXHOCTb KIIETKH.
JlpixaTenpHas cucTema uesioBeka. /[pixaTenbHas MOBEpPXHOCTh. Perymsius

IbIXaHus. [|pIxaTelbHbIC 00BEMBI

5.5

HI/IH_[eBapI/ITeJ'IBHaH CUCTEMA YCIIOBCKA. OT,I[GJ'IBI IMUIICBapPUTEIBHOT'O TpaKTa.
HI/IH_[eBapI/ITeJ'ILHHC KCJIC3hbI. BHYTpI/IHOJ'IOCTHOe U BHYTPUKIICTOYHOC

IMHUIOCBApCHUC

5.6

[TokpoBsl u ux mpousBonHbie. Opranbl BbaeneHus. [louku. CtpoeHue u
¢dbyHknuonupoBanue HedpoHa. DuibTpanus, Ccekpeuus Hu 0OpaTHOE
BCaChbIBaHHE KaK MEXaHHU3Mbl pabOThl OpraHoB BbiaeneHus. OOpazoBaHue

MOYH Yy YCIIOBCKaA

5.7

I[BI/I)KGHI/IG YyeJIoBeKa: MblleuHas cucrema. CKeJleTHbIC MBIIIBI 1 UX pa60Ta.

CTpOCHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopm{ ABOIIOIMHU. Pa3BuTHE KU3HU Ha 3emite

6.1

9BOJ’IIOI_[I/IOHHE[$I TCOpHUA 4. I[apBI/IHa. Hpez[nocmmcﬂ BO3HUMKHOBCHUA

AapBUHH3MA. Kuzup n Hay4dHas ACATCIIbHOCTDb 4. I[apBI/IHa.




JIBroKy1iye cuiibl 3BoJroL MU BU0B 110 Y. /lapBuHY (BbICOKast MHTEHCUBHOCTD
Pa3MHOXEHHS OPraHU3MOB, HACJIEACTBEHHass W3MEHYMBOCTb, OOpnba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmienne cuaTeTHUeckoi Teopuu s3Bomormu (CTD). HelitpampHas
Teopusi sBoJironMK. COBpEMEHHas 3BOJIIOIIMOHHAS OWOJIOTHS. 3HAYCHHE
ABOJIIOIIMOHHOW TEOpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI

MHUpa

6.2

[Tomynsius Kak sneMeHTapHas eInHuIa 3Boiolud. COBpeMEHHBIE METOIbI
OIIEHKH F€HETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nonynsuuid. Mzmenenue
reHo(oHja MOMYNIAMU KaK 3JIEMEHTAPHOE 3BOJIIOIIMOHHOE SIBJIEHUE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble (aKTOPHl (IBIKYIIHE CUJIBI) SBOIONUNA. MyTarmOHHBIN
npouecc. KomOuHaTuBHas u3MeHUUBOCTH. Jlpeild reHoB — ciaydaiiHble
HEHAIpaBJICHHbIE W3MEHEHUS 4YacToT ajuieiedl B momymsnusx. Oddekr
ocHoBarens. Murpauun.  M3omsumst  momynsuuid:  reorpaduueckas
(mpocTpaHCcTBEeHHAs ), OHMoJIoTHUecKas (pernpo yKTHBHAS).

EcrecTtBennbiii 0TOOp — HampaBisrommi ¢aktop 3Bojonun. Dopmbl
€CTECTBEHHOTO OTOOpa: ABWXKYIIUH, CTaOMIM3UPYIOMIUMA, pPa3phIBAIOIITUI
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[Ipucnoco6neHHOCT,  OpPraHU3MOB  Kak  pe3yjibTaT  MHKPOIBOJIOLHUH.
Bo3nukHOBeHHe MpHUCHOCOOICHUM y OpraHu3mMoB. ApoMopdosbl U
UIMO0aJaNTaluH. [Tpumepsr MPUCTIOCOOICHU I y  OpraHu3MOB.
OTHOCHUTENBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurtepun u crpykrypa. BumgooOpazoBaHue Kak pe3ynbTar
MUKpO3BoJfoUU. V30s11us — kitoueBoit hakrop BuaooodpazoBanus. [lyrtu u
crocoObl  BUI000pa3oBaHUs:  ajulonmaTpuyeckoe  (reorpaduueckoe),
cUMIaTpuyeckoe (IKOJIOTUYECKOE), «MTHOBEHHOE» (MOJUILIOMIU3AINS,
rubpuanzaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp oaBomonMOHHONW OWONOTMHM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs 6ropa3zHooOpa3ust. MUKpO3BOIIONHMS M KOIBOJIIOLUS Tapa3uTOB
1 UX X0351eB. MexaHu3mbl (popMHUpOBaHUS YCTOWIMBOCTU K aHTHOMOTHKAM H

crnocoObl 60pbOBI ¢ HEH

6.3

Metoasl HU3YYCHHUA  MaKpO3BOJIFOIWH. IlameoHTOIOrMYECKHE METOOBI
HU3YUCHUSA DBOJIFOIHU. HCpCXOI[HBIC (I)OpMBI n (bl/IJ'IOTeHeTI/ILICCKI/IC pAABI

OpraHu3MoOB.




Buoreorpaduueckre meronsl u3ydeHus: sBosounu. CpaBHeHHE GIIOPHI U
(hayHBI MAaTEPUKOB ¥ OCTPOBOB. bruoreorpaduueckue obnactu 3emin. Bubi-
SHJIEMUKH U PEITUKTHL

OMOPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHIECKHUE METO Bl M3yUCHUS
HBOJIIOIUH. | eHeTHYeCKne MEXaHN3MBbI 3BOJIIOLIMN OHTOTEHE3a M TIOSBICHHUS
HBOJIIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE W AaHAJIOTHYHBIC OpTaHBL.
Pymumenrtapable opraHbl M aTaBU3MBbl. MOJIEKYISIPHO-T€HETHYECKHE,
OMOXMMHUYECKHE W MaTeMaTHYeCKHe METOJbl HW3YYEHHs DBOJIOIHH.
I'omonoruansie TCHBI. CoBpeMeHHEbIE METOIbI MOCTPOCHHS
(UITOTEHETHYECKIX JIEPEBHEB.

XPOMOCOMHBIE MYTAIH U BOJIIOIHS TEHOMOB.

OO6mwme 3akoHOMEepHOCTH (TIpaBuia) dBoonnd. HeobpaTuMOCTh IBOJTIOITNH.

AnantuBHas paauanys. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOIUN

6.4

Hayunple rumore3sl NpPOUCXOKJEHUS JKU3HM Ha 3emie. AOUOreHe3 H
naHcnepmus. JloHay4dHble TMpPEACTAaBIEHUS O  3apOKICHUM  KU3HU
(kpeaunonu3M). ['MmoTe3a MOCTOSHHOTO CaMO3apOXKJIEHUS XKU3HU U €€
ompoBepxkeHue onbiTamu @D, Pemu, JI. Cnawtanmanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OCHOBHBIE ATarbl HEOPraHUYEeCKOM ABOJIIOLUH. [Lnanerapnas
(reonoruueckas) SBOIONMS. XUMHYECKast dBOTIONNSI. AOUOTCHHBI CHHTE3
OpPraHM4ecKux BeuiecTB u3 Heopranuueckux. Onbitr C. Musiepa u I'. FOpu.
OO6pazoBanue monuMepoB u3 MoHOMepoB. KoamepBatnas rumoreza A.U.
Omnapuna, rumnore3a nepBuuHoro OympoHa JK. XosmeitHa, reHeTHdecKas
runote3a . Mémnepa. Pubo3umer (T. Uek) u rumore3a «vupa PHK» V.
I'un6epra. ®opmupoBaHre MeMOpaH U BOSHUKHOBEHHE MMPOTOKIIETKH.
Uctopus 3emnu u MmeToab! e€ uzydeHus. Fickonaembie OpraHndeckre OCTaTKy.
I'eoxponomnorus u e€ metoapl. OTHOCUTENbHAS U A0COTIOTHASI T€OXPOHOJIOTHUSL.
['eoxpoHomornveckas 1mKana: 30Hbl, 3Pbl, IEPUOJIBL, ATTOXH.

Havanpubie atambl opranuyeckoil sBostouuu. llosiBieHne u SBONIONUS
MEPBBIX KIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX
skocucteMm. CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKH KaK aHaJoT MEPBBIX Ha
3emiie coobmiectB. CTpomMaToauThl. [IpOKapuOTHI U SyKapUOTHI.
[Ipoucxoxaenue 9YKapUOT (cumbuorenes). OBOJIIOLIMOHHOE
MpOUCXOXkKACHUE BUPYCOB. [IporcxoxkaeHne MHOTOKIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHME OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE 3Tallbl BOJIOIUH BBICIIUX pacTeHHil. OCHOBHBIE apoMOP(HO3bI

pacreHuii. Beixox pacrenuii Ha cymy. [losBieHHe CIIOPOBBIX PACTEHHUU U




3aBoeBaHue uMu cymu. CemeHHble pacTeHus. [IporcxokaeHne BETKOBBIX
pacTeHui.

OCHOBHBIE 3Talbl ABOJIONHUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(do3bI
KUBOTHbIX. Bennackas ¢ayna. KemOpuiickuii B3pblB — THOSBIICHUE
COBpEeMEHHBbIX THUIOB. IlepBbie XopaoBble >XKMBOTHBIE. JKU3HB B BOJE.
OBomonMs TO3BOHOYHBIX. [Ipomcxoxaenue am¢puOUii W PENTUIHM.
[IpoucxoxxaeHue MIIEKONMUTAOMMX W OTUL. [IpuHOUO — KIOYEBOTO
apomopdo3a. OcBoeHre O0€CIIO3BOHOYHBIMU U TIO3BOHOYHBIMU KUBOTHBIMHU
CYILIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM M IMepuojaM: apxei, MpOoTepo3oH,
najgeo3oi, Me3030i, KaiHO30i. OOmas XxapakTepucTHKa KJIMMara |
reojlornyeckux mporeccoB. [losBmeHMe W  pacHBeT XapaKTEPHbBIX
OpraHu3MoB. YTiieoOpa3oBaHHUE: €ro YCIOBUS U BIMSHHUE Ha T'a30BbIN COCTaB
aTMoc(hephl.

MaccoBble BbIMHpaHUsl — SKOJIOTHUECKUe KpU3UChl npouwioro. [Ipuunas u
CJIE/ICTBHSI MACCOBBIX BbIMUpaHUN. COBPEMEHHBIN IKOJOTMYECKUNA KPU3HC,

€ro ocoOEHHOCTH

6.5

Paznensl m 3amaun antpomnonorur. Metoabl anTponosiorud. CTaHOBIICHHE
IIPEICTABICHUM O IPOUCXOXKACHUH 4YenoBeKa. COBpEMEHHBIC HAaydHBIE
TEOPUHU.

CxoncTBo  wenoBeka € KMBOTHBIMHM. (CHCTEMaTHYeCKOE€ II0JI0XKCHHE
yenoBeka.  CBHIETENbCTBA  CXOJACTBA  4YEJIOBEKA € JKMBOTHBIMMU:
CPaBHUTEIBHO-MOP(OJIOrHUECKHE, SMOPHOJIOTHYECKHE, ¢du3zunosnoro-
Oouoxumuyeckue, mnopeaeHueckre. OTIUYMsA YeloBEKa OT HKUBOTHBIX.
[IpsiMoXx0KI€HME M KOMIUIEKC CBSI3aHHBIX C HUM IIpU3HAKoB. PasButue
TOJIOBHOT'O MO3ra U BTOPO CUTHAJIbHOM CHUCTEMBI.

JBokyuiue cuibl (pakTopbl) aHTPONOTEHE3a: OUOJIOTUYECKUE, COLIUATIbHbIE.
CooTHolleHre OUOJIOTHYECKUX U COLUANIbHBIX (DAKTOPOB B aHTPOIIOI€HE3E.
OcHOBHBIE CTaAMM AHTPOIIOTE€HE3a. ABCTPAJIONUTEKH — ABYHOTHE NPEAKU
mojed. YenoBek yMenblid, IEpBbIE€ U3TOTOBIICHUS OpyAMM Tpyna. Yenosek
NPSIMOXOAALINM U MepBbIi BBIXOA JIoAed 3a mpenensl Adpuku. YemoBek
reiiensoeprckuii — 0OIMi MpeIoK HeaH IepTaIbCKOTO YeJIOBeKa U YeJloBeKa
pazyMHoOro. YenoBek HeaHAEPTaIbCKAM KaK BUJ JIFOACH XOJIOHOIO KIMMATa.
UYenosek pasyMHbI COBPEMEHHOI'O THUIIA, IEHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 32 MpeaeraMu AQpuku.

DBOJIOLUS COBPEMEHHOTO yenoBeka. EcrecTBeHHBI 0TOOp B MOMYJISIMAX

yenoBeka. MyTannoHHbIH mponecc u nonumopdusm. [lomynsuoHHbIe




BOJIHBL, Jipeii¢d reHoB, Murpamms U <«3(p(eKT OCHOBATENS» B MOMYISAIUAX
COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue pacel. [loHATne 0 pace. bousblime packl: €BpONEOHIHAA
(eBpasmiickasi), aBCTpayiO-HErpouaHasi (IKBATOpPHAJIbHAS), MOHTOJIOUIHAS
(a3marcko-amepuKaHcKas). Bpemst u myTu pacceieHus 4enoBeKa 1o IIaHeTe.
EnuncTBO yenmoBeuecknx pac. HaydHash HECOCTOSTENBHOCTh pach3Ma.
[Iprcnoco6IeHHOCTh YeloBeKa K Pa3sHbIM YCIOBUSAM OKPYXKAIOIMIEH CPEIIbl.
Bnusinue reorpaduueckoil cpeasl U apeilida reHOB Ha MOPQOJIOTHI0 U

(hU3HOJIOTHIO YeTIOBeKa

OKOCHUCTEMEI U MMpUCYyHUEC UM 3aKOHOMECPHOCTHU

7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJIOTUH C IPYTUMH HaAyKaMHU.
Mertonapt skonoruu. [loneBbie HaOMIOAEHUSA. DKCIEPUMEHTHI B DKOJIOTHH:
MPUPOIHEIE U JabopaTopHble. MoaenupoBaHrue B 3KOJIOTHH. MOHUTOPUHT

OKPYXKAIOIIeH Cpebl: TIOKATbHBIN, peTHOHAIBHBINA U TJI00ATBHBIN

7.2

Dkojnorudeckue (hakTopbl U 3aKOHOMEPHOCTH UX aeiicTBus. Kinaccudukanus
9KOJIOTHUYECKHX (PaKTOpOB: abMOTHYECKHE, OMOTHYECKHE, aHTPOIIOTCHHBIC.
OO0mue 3aKOHOMEPHOCTH ACUCTBHUSL JKOJIOTHYECKHX (hakTopoB. [IpaBumio
vmuanmyMa (K. npenrens, F0. JInbux). TomepanTHOCTh. DBPpUOHOHTHBIC U
CTEHOOMOHTHBIE OPraHU3MBI.

AoGuotndeckue (aktopbl. CBeT Kak 3KoJiormueckwii dakrop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOI'O CIIEKTpa HAa OPraHU3Mbl. DKOJIOTUYECKUE
TPYIIbI PACTEHUH U KMBOTHBIX [0 OTHOLIEHHIO K cBeTy. CUrHaNbHAS POJIb
ceeta. GoTonepuouzm.

Temmnepatypa kak skojoruueckuii ¢akrop. JlelictBue TemmepaTypsl Ha
oprauu3mbl.  [lolikumorepmMHble W TOMOMOTEpPMHBIE  OPraHU3MBI.
DOBpUTEPMHBIE 1 CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuii (akrop. Ilpucnocobnenus pacteHuit k
noAJep KaHnio BoHoro Oananca. Knaccudukanus pacteHuii Mo OTHOIICHHIO
K Boje. [IpucrnocoOneHus >KUBOTHBIX K H3MEHEHHUIO BOJTHOTO PEXKHMA.

Cpenbl oOuTaHusi OpraHU3MOB: BOJHAs, HAa3€MHO-BO3/YIIIHAs, MMOYBEHHA,
ryOWHHAs TOAMOYBEHHAs, BHYTpUOpPraHu3MeHHas. (DHU3NKO-XUMUYECKUE
0COOCHHOCTH cpell 00uTaHus opranu3MoB. [IpucnocobneHuss opraHu3MoB K
YKU3HU B Pa3HBIX Cpeax.

buonoruueckne putmel. BHemrnume u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roau4Hble PUTMBL. [IpHCIOCOOIEHHOCTh OPraHU3MOB K  CE30HHBIM

N3MCHCHUAM yCJIOBI/Iﬁ JKH3HHU.




XKuznennoie Qopmbel opranuzMoB. [lonstHe o0 KHU3HEHHOH Qopme.
XKuznennoie (opMBl pacCTeHUi: JepeBbs, KYCTAPHHUKH, KyCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJIETHHE TPaBbl. JKu3HEHHBIE (OPMBI KHUBOTHBIX:
TUIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa
AKU3HU.

buotnueckne  ¢aktopel.  Bumel  OMoTHYECKMX ~— B3aMMOJACHCTBUIA:
KOHKYPEHIIHS, XHUIIHUYEeCTBO, cuMOMO3 u ero ¢opmel. Ilapazutusm,
KooTeparus, MyTyaJlu3M, KOMMEHCaJIU3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo).  Herpoduueckne  B3ammoaeicTBUs — (TONMUYECKHUE,
dbopuueckue, dpadbpuueckue). 3HaUCHHE OMOTUYECKUX B3aUMOJICHCTBUN TSI
CYIIECTBOBaHMS OPraHU3MOB B cpesie oouTanus. [IpuHIUN KOHKYPEHTHOTO

HUCKIIFOYCHUA

7.3

DKOJIOTHYECKHE  XapaKTEePUCTHUKA  momymsiiuu.  [lomymsmust  kak
Oouosnoruueckas cucreMa. Poiib HEOJAHOPOAHOCTH Cpefbl, (UBUUYECKUX
OappepoB U ocoOeHHOcTed Ouojorud BHIOB B  (OPMHUPOBAHUU
MPOCTPAHCTBEHHOMW  CTPYKTYphl —momnyysiuid. OCHOBHBIE MOKa3aTeIn
MOMYJISALIMK: YUCIEHHOCTD, IUIOTHOCTh, BO3PACTHAsI M TOJIOBAasi CTPYKTYpa,
POXKAAEMOCTD, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTpALIUSI.
DKoJiornyeckas CTpykrypa nonyiasiuni. OneHKa YUCIEHHOCTH MOIYJIALMH.
JAvHamuka monynsiuu W €€ peryisiusa. bHUOTHYECKHMH MOTEeHIMal
nonyaiuud. MojenupoBaHue JUHAMUKU nomyisinud. Kpuble pocra
YUCJIIEHHOCTH Nomyssiiuuu. KpuBble BbKMBaHMS. Perynsnus 4uciaeHHOCTH
MOMYJISIIUI: posib (DAaKTOPOB, 3aBUCALIUX W HE 3aBUCSIIMX OT IUIOTHOCTH.
DKOJIOTHYECKHE cTpaTterud BUmoB (I- u K-ctparerun).

[Tonsitne 06 skojoruueckoi Huimie Buga. Mectoobutanue. MHoroMmepHas
MoJienb sKoornyeckor Humm /.M. Xaruuncona. Pa3mepsl skosioruueckoi
Huiu. [loTeHnmanbHas ¥ peanu3oBaHHas HUIIH.

Bun kak cucrema nonynsuuid. Apeaibl BUJIOB. BuIbl M HMX >KM3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH TMOBEACHUS W MUTPAUUd  KUBOTHBIX.

buonoruueckue nHBazuu JYXXEPOJHBIX BUOB

7.4

CoobmiectBa opranuszmoB. buoneHo3 u ero crpykrypa. CBs3M MeExIy
opraHu3Mam B OHOIIEHO3€. DKOCHCTeMa Kak OTKpbITas cucrema (A.J[x.
Tencnn). @yHKIIMOHANbHBIE OJ0OKH OPraHU3MOB B KOCUCTEME: IIPOJTYLICHTHI,
KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpodudeckue uenu u
cetu. AOuotnyeckue OMOKM 3KocucTeM. [IouBBI M MBI B 3KOCHUCTEMAX.

prrOBOpOT BCIICCTB U IMOTOK SHCPIUH B S3KOCHUCTCMCE.




OcHoBHBIE  TOKa3aTeJM  JKOCUCTeMbl. buomacca U IpogyKuHMs.
DKOJIOTUYECKHE MUPAMUbI UHCEN, OMOMACChl U SHEPT M.

HanpasnenHble 3akOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. [lepBuunbie
U BTOPUYHBIE CYKLIECCUM U UX MPUYMHBL. AHTPOINOI€HHBbIE BO3JEHCTBHS Ha
cykneccun. KnmmakcHoe cooOmectBo. buopasHooOpasne u  moigHOTa
KpYyroBOpOTa BELIECTB — OCHOBA YCTONYMBOCTH COOOIIIECTB.

[Ipupoansie 3xocucTEMBL. AHTPONIOIE€HHBIE 3KOCUCTEMBL. ATPO3KOCHCTEMA.
Arponeno3. Pasznnumsa MeXay AHTPONOINE€HHBIMHM W NPUPOJIHBIMHU
9KOCUCTEMAaMH.

VYpboskocucreMbl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. [opoackas
¢bnopa u dayna. CuHaHTpoNU3aIMs TOPOJCKON dayHbl. buomorndeckoe u
XO03s5IIICTBEHHOE 3HaYCHHE arposKOCUCTEM u ypOOIKOCUCTEM.
3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMO/IEHCTBUN OPraHU3MOB B
JKOCUCTEMaX.

[lepenoc »oSHepruM ¥ BEIIECTB MEXAY CMEXHBIMU 3KOCHCTEMaMHU.
YCTOMYMBOCTG OPraHU3MOB, MOMNYMSALMA W SKOCHUCTEM B  YCIOBHSX

€CTECTBEHHBIX U aHTPOTIOTE€HHBIX BO3JCHCTBUI

7.5

buocdepa — obOmemnanerapHas o0oyiouka 3eMJIM, TJE CYIIECTBYET WIIH
cymecTBoBana xu3Hb. Yuenue B.M. Bepnaackoro o 6mocdepe. Obmactu
onocdepsl u e€ cocra. JKuBoe BemecTBo 6uochepsl u ero GyHKITUH.
3aKOHOMEPHOCTH CyIiecTBOBaHMs Onocdepsl. OcobeHHOCTH Onochepsl Kak
rio0aNbHOM  dKocHcTeMbl. JlMHaMuveckoe paBHOBecne B Ouocdepe.
KpyroBopoTbl BelIecTB M OHOT€OXMMHUYECKHE IMKIBI (Yriepojaa, a3ora).
PurmuvHOCTH siBNeHM B Onocdepe.

3onanbHOCTE OuOchepbl. [lonstne o Ouome. OCHOBHbIE OHMOMBI CYIIH:
TyHJpa, XBOWHBIC Jieca, CMCIIAHHBIC W IIUPOKOJIUCTBCHHBIC Jieca, CTEIH,
CaBaHHbI, IyCTHIHH, TPOIHMYECKUE Jieca, BBICOKOrOphs. Kimmar,
PaCTUTEINIbHBINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa ¥ (QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYpCHOTO MOTEHIHana

u 6uocdepHbIX GyHKINH

7.6

OKOJIOTHYECKHE KpHU3UCBI M MX NpUuYMHBL. BoszaeiicTBue uenoBeka Ha
6uocdepy. 3arpsi3HeHHE BO3AYIIHOM cpeabl. OXpaHa BO3ayxa. 3arpsisHeHHe
BOJHOU cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymenue mousbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHne knumara.

AHTpPOIIOTEHHOE BO3JECHCTBYE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa

PaCTUTCIILHOTO W JKHBOTHOTO MMHPA. OCHOBHEIE NPUHOUIIBI  OXPAaHBI




npupoasl. Kpacueie kauru. Ocobo oxpaHsieMble TMPUPOAHBIE TEPPUTOPHUU
(OOIIT). borannueckue caabl U 300JI0THYECKUE MTAPKU.

OcCHOBHbBIE MPHUHLMIIBI YCTONYHMBOIO PA3BUTHUS UYEIOBEUECTBA M IPUPOJIBI.
PanmonanibHOE TIPHPOMOTIONB30BAHUE U COXPAHCHHWE OWOJIOTHYECKOTO

pa3zHooOpa3us 3emiu










