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MNOSCHUTEJBHASA 3AIINCKA

[Iporpamma no yuyeOHoMy mpenmery "buonorus” (nanee - 6uosiorusi) Ha ypoBHE
cpenHero oOmiero oopasoBaHusi pa3paboraHa Ha ocHoBe DeAepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @eaepanun», GI'OC COO,
KoHuenuuu npenopaBaHusi yueOHOro npeaMera «brUonorus» U OCHOBHBIX MOJIOKEHUN
benepaibHOM paboyeit mporpaMMbl BOCITUTaHUSI.

VYuebnsiii npeamet «buonorus» yriayoiaéHHoro yposHs uzydenus (10—11 kmaccer)
ABIIIETCS OJHUM U3 KOMIIOHEHTOB TMpeAMETHOH o0mactu «EcTecTBeHHO-HAYYHBIC
npenMetsl». CornacHo nonoxeHusiMm ®I'OC COO npoduinbHble ydeOHbIE MPEAMETHI,
M3y4JaeMble Ha yTIyOJIEHHOM YPOBHE, ABISIOTCS criocoboM auddepeHuanin o0yIeHus
Ha YPOBHE CpEeJIHEro o0Iero o0pa3oBaHus U MPU3BAaHbl 00ECIEUUTh TPEEMCTBEHHOCTh
MEX/Ty OCHOBHBIM OOIIUM, CPETHUM OOIIUM, CPETHUM MPO(EeCcCHOHANBHBIM U BBICIIUM
oOpa3oBaHueM. B To jxe BpeMsi KaKIbld M3 3TUX y4eOHBIX MPEAMETOB JOJDKEH OBITH
OPUEHTHPOBAaH Ha MPHOPUTETHOE pEIIEHUE OOpa30BATENIbHBIX, BOCIUTATENIBHBIX H
pa3BUBAIOIIMX  3aJa4, CBA3aHHBIX C MpoQopuUeHTalMed  0oO0ydaromMxcs U
CTUMYJIMPOBAHUEM MHTEpEca K KOHKPETHOM 00JacTh HAay4yHOTO 3HaHUs, CBS3aHHOIO C
Ouosoruei, MeAUIIMHOMN, KOJIOTHEH, ICUXO0IOTHEH, CHOPTOM MM BOEHHBIM JIEJIOM.

[IporpamMma no yue6HOMy npenmety "buonorus" naér nmpeacraBieHHe O LETU U
3aJjayax u3ydyeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM YypOBHE,
ompezaenseT  o0sA3arenpHOE  (MHBAPUAHTHOE) NPEIMETHOE  COAEpKAHHME,  €ro
CTPYKTYPUPOBAHME MO pa3jiesiaM M TeMaM, pacipeliesieHue Mo KiiaccaMm, pEeKOMEHIyeT
MOCJIEIOBATEIbHOCTh M3YyUYEHHs] Y4EOHOro Marepualia ¢ y4€TOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€H, JOTMKH Y4eOHOIO IMpoIliecca, BO3PACTHBIX OCOOEHHOCTEMN
oOyuaroniuxcs. B nporpamMmMe 1mo OMOJOTUU peaM30BaH MPUHLHUIT TPEEMCTBEHHOCTH C
M3y4eHUEM OHMOJIOTMM HAa YPOBHE OCHOBHOIO 00Iero oOpa3oBaHus, Onarogaps dyemy
MIPOCMATPUBAETCS HAITPABICHHOCTh Ha MOCIIEYIOUIEE PA3BUTHE OMOJIOTUYECKUX 3HAHUMH,
OPUEHTHPOBAaHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOIO MHPOBO33PEHMUS,
HKOJIOTMYECKOTO MBILLICHHUS, IPEACTABIEHUH 0 3J0POBOM 00pa3e KU3HU, Ha BOCITUTAHHE
OepeKHOTO OTHOIICHUS K OKPY>KAIOIIeH MpUpoHOii cpene. B mporpamme o 6uosioruu
TaK)K€ TMOKa3aHbl BO3MOXKHOCTH yueOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBarnii PI'OC COO k I1UIAHUPYEMBIM JUYHOCTHBIM, METaNpEAMETHBIM U
MpeIMETHBIM pe3ysibTaTaM OOydeHHs U B (POPMUPOBAHUU OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATEIbHON  JCSATENPHOCTH  OOYYarOIIMXCS IO  OCBOGHHUIO  COJAEpIKAHMS
OMOJIOTHYECKOT0 00pa30BaHus Ha YPOBHE CPEAHET0 00I1ero 00pa3oBaHusl.

VYyebOunlii npenMer «buonorus» Ha ypoBHE CpelHEro ooOiero o0pa3oBaHUs
3aBepIlaeT OMoJIOrMueckoe 00pa3oBaHUE B LIKOJE U OPUEHTUPOBAH Ha pPacCHIMPEHUE U
yrayOfieHne 3HaHuid OOydaronuxcst O >KMBOW NPHUPOJE, OCHOBAX MOJIEKYJSIPHOU U
KJICTOYHOW OHOJIOTUH, SMOPHOJIOTUM U OWUOJOTUM PA3BUTHS, TCHETUKH, CEJICKIIUH,
OMOTEXHOJIOTHH, IBOJIIOLIMOHHOTO YYEHUS U IKOJIOTHH.

Nzyuyenne yuebHoro mpenmera «buomnorus» Ha yrayOneHHOM — ypoBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K TMOCIEAYIOIIEMY MOJyYEHHUIO
OMOJOTHYECKOTO 00pa30BaHUs B By3aX M OpraHU3ANMIX CPETHEr0 MpodhecCHOHATBHOTO
oOpazoBanusi. OCHOBY €ro CofepaHHsl COCTaBIISIET CUCTEMa OMOJIOTHYECKUX 3HAHMM,



MOJIYYCHHBIX TPU H3YYCHUU OOYYAIOIIMMHUCS COOTBETCTBYIOIIUX CHCTEMAaTHYECKHUX
pazziesoB OMOJIOTMH HA YPOBHE OCHOBHOTO o01ero oopasoBanus, B 10—11 kimaccax atu
3HAHMS MOJYy4aroT pa3Buthe. Tak, pacliupeHsl U YriyOJieHbl OMOJIOTHYECKUE 3HAHUS O
pacTeHusiX, SKUBOTHBIX, Tpubax, OakTepusax, OpraHu3Me 4YeloBeKa, OOIIUX
3aKOHOMEPHOCTSIX KU3HU, JIOMOJHUTEIHLHO BKJIIOYEHBI OMOJOTUYECKUE CBEIACHUS
MPUKJIAJHOTO U TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO MCIOIb30BATh KAK OPUEHTHUPHI
JUTSI TTOCenyIolero Beioopa npodeccun. Bo3amMoxkHa Takke HHTErpaius OMOJI0THYECKUX
3HaHUU C COOTBETCTBYIOIIMMU 3HAHUSIMU, MOTYYCHHBIMHU 00YUYaIOITUMUCS TTPU U3YyUCHUU
bu3MKH, XUMHIH, Teorpaduu 1 MaTeMaTUKH.

CrtpykTypa nporpammsl o yaueoHomy npeamety "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIA M JBOJIOLUOHHBIA MOJAXOAbl K uU3ydeHUro Ouosioruu. CorjlacHO UM,
M3Y4YalOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIC ISl KUBBIX CHUCTEM Pa3HOIO
YPOBHSI OpraHu3allid, OSBOJIOIMU OPraHUYECKOro Mupa Ha 3emiie, COXpaHEHUS
Ononoruyeckoro paszHooOpasusi 1iaHeTel. Tak, B 10 Kkiacce wH3y4yaroTCs OCHOBBI
MOJICKYJIIPHOM M KJIETOYHON OMOJIOTHUH, YMOPUOIOTUU U OMOJIOTUM PA3BUTHS, TCHETUKU
U CEJIeKIUU, OMOTEXHOJOTUHA U CUHTETHYECKOW OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS
oOy4aronuxcs mo 60TaHUKe, 300JI0TUH, aHATOMUH, (r3roiorun yenoseka. B 11 knacce
M3Yy4aroTCs SBOIIOIMOHHOE YYSHUE, OCHOBBI KOJIOTUH U YUYeHHE 0 Orocdepe.

VYuebnsii npeamet «buosorusy npusBaH 00eCEYUTh OCBOCHHE O0YYaIOIIMMUCS
OMOJIOTUYECKUX TEOPUH U 3aKOHOB, WJEH, MPHUHIIMIIOB W MPABUII, JIEKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTHHBI MHpA, 3HAHUM O CTPOCHHUH,
MHOrooOpa3uu U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOMyJsiuud, OHOIeHO3a,
AKOCHUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX UCCIICIOBAHUSIX B
OMOJIOTHH, TPUKIATHBIX acleKTax OWOJIOTMYeCKUX 3HaHui. [ns pas3Butusa u
Mo ACPKaHUsI THTEpeca 00yJaromuxcst K OMOJIOTUM HAPSy CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOT0 MaTepuaja B COJIEPKAHUU MPOrpaMMBbl TI0 OMOJIOTUU MPETyCMOTPEHO
3HAKOMCTBO C UCTOPHEH CTAaHOBJICHHS W Pa3BUTHUS TOW WM WHOM 00JiacTh OUOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOekKHBIX YYEHBIX B pEIICHWE BAKHEUIINUX
OMOJIOTHYECKHUX 1 IKOJOTHUECKUX TTPOOJIEM.

Iens m3yuenus ydebHoro mpenmera «buonorus» Ha yriiyOJI€HHOM YpPOBHE —
OBJIAJICHUE OOYYAIONUMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3aIiuu
’KUBBIX CHCTEM PA3HOT0 paHra W MpuoOpeTeHHWE YMEHMI UCIOJIb30BaTh OTU 3HAHUS B
dhopMUpOBaHUH HHTEPECA K OIPEACIEHHON 001aCcTH PO eCCHOHATIBHOM ASATeIIbHOCTH,
CBSI3aHHOM ¢ OWOJIOTHEM, WM K BBIOOPY Yy4eOHOro 3aBelCHUS IS IPOJIODKCHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTrxkeHue 1enu u3ydeHus: ydyeOHoro npeameta «buosiorus» Ha yriyoi€éHHOM
YpPOBHE 00€CIIEYMBACTCS PEIICHUEM CISAYIONTNX 3a]1ay:

OCBOEHHE OOYYalOIUMHUCSI CHUCTEMbl OWOJOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUAX, KOHIICHIUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
MPaBUJIaX, COCTABIIAIONIUX COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTUHY MUpPaA; O
CTPOEHWHU, MHOTO0Opa3uu U 0COOCHHOCTSAX OMOJIOTHYECKUX CUCTEM (KJIETKa, OPTaHU3M,
MOMYJISIIINS, BUJ, OMOTE€OIIeHO3, Orocdepa); O BBIIAIOIMINUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHMUAX B OMOJIOTHH;



O3HAaKOMJIEHHE OOYyYaromMXcsi C METOJaMH TO3HAHHUS KUBOM IPUPOJIBI:
UCCJIeI0BATELCKUMHU METOJAMH OHOJIOTUYECKUX HAyK (MOJEKYJSIPHOW U KJIETOYHOM
OMOJIOTHUH, YMOPUOIOTUU U OMOJIOTUN PA3BUTHSI, TEHETUKU U CEJIEKIIMH, OMOTEXHOIOTUU
U CUHTETHYECKOU OMOJIOTHH, NTaJICOHTOIOTUH, DKOJIOTHH ); METOJaMH CAMOCTOSITEILHOTO
POBE/ICHUs OMOJIOTMYECKUX HCCIIeIOBAaHUH B 1a00paTopuu U B Ipupoie (HaOIroeHuE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJICHHE  OOYYAIOIIMMHUCS  YMEHUSAMH: CaMOCTOATENIbHO  HAaXOJUTh,
aHAJIM3UPOBaTh M HCIOJB30BaTh OWOJNIOTUYECKYI0 HH(POPMAIMIO; MOJB30BATHCS
OMOJOTHYECKOH TEPMHUHOJIOTMEH M CHMBOJHMKOW, YCTaHaBIMBATh CBSI3b MEXKIY
pa3BUTHEM OMOJIOTMH U COLMAIBbHO-3KOHOMHYECKUMH U 3KOJIOTHYECKUMU MpoOIeMaMu
YeJIOBEUECTBA; OIIEHUBATh IIOCJIEICTBUS CBOEH JMESATEIbHOCTU [0 OTHOUIEHUIO K
OKpYXarollleld TPUPOAHON cpesie, COOCTBEHHOMY 30POBbIO U 3I0POBBIO0 OKPYKAOIIKUX
mojel; OOOCHOBBIBATH UM COONMIOAATH Mepbhl MNPO(UIAKTHUKM HMH(PEKIHOHHBIX
3a0o0JieBaHUi, NpaBWJa I[OBEACHUA B NpUpPoJe U obecriedeHHs O€30MacHOCTU
COOCTBEHHOW IKU3HENEATCIbHOCTH B YPE3BbIYAWHBIX CUTYyalUsIX TMPUPOJHOTO U
TEXHOTEHHOT'O XapaKkTepa; XapaKTepU30BaTh COBPEMEHHbIC HAay4YHBIE OTKPBITHUS B
001acTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIOMIMXCS HUHTEIUICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
mpoiiecce  3HAKOMCTBAa C  BBIJAIONIUMHUCA ~ OTKPBITUSIMAU U COBPEMEHHBIMU
UCCJIC/IOBAHUSIMU B  OHMOJIOTHMH, pelIaeMbIMH €10 MpoOJieMaMH, METOJI0JIOTHEN
OMOJIOTUYECKOTO MCCIIEIOBAHUSA, MPOBEACHUS OJKCIEPUMEHTAIbHBIX HCCIEIOBaHUM,
pelieHnuss OMOJIOTHYECKMX 3aJlay, MOJICTUPOBAHUSI OHOJIOTUYECKUX OOBEKTOB W
MPOILIECCOB;

BOCIIUTaHUE Y OOYHAIOIINXCS LIECHHOCTHOTO OTHOIICHUS K KUBOW MTPUPOJIE B LIETIOM
M K OTIENbHbIM €€ O00beKTaM M SBJICHUSAM; (POPMHUPOBAHUE SKOJOTHYECKOH,
T€HETUYECKOW TPaMOTHOCTH, OOIIEH KyJbTypbl MOBEICHHUS B MPUPOJAE; WHTErpaluu
€CTECTBEHHO-HAYYHBIX 3HAHH;

npuodpeTeHune 00y4aroIMMUCs KOMITETEHTHOCTH B parmoHaIIbHOM
MIPUPOJIOTIOIH30BaHUM (COOJIO/IEHNE TPABUII TMOBENCHUSI B TPHUPOJE, OXPaHbl BUJIOB,
HKOCHUCTEM, OMOC(EPBI), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS OKPY’KAIOIINX
moner (cobmoaeHus mMep NpodHIaKTUKH 3a00JieBaHUM, oOecrieueHne Oe30IMacHOCTH
KUZHENICATCILHOCTH B YPE3BBIYAMHBIX CHUTYalMSIX MPUPOJHOTO U TEXHOTEHHOTO
XapaKkTepa) Ha OCHOBE WCIIONB30BAaHUA OWOJOTHYECKUX 3HAHUM W YMEHHUUA B
MMOBCEIHECBHOM KU3HU;

CO3J]aHUE YCJIOBHUH JIJII OCO3HAHHOI'O BbIOOpA OOYUYaIOMIMMUCS WHAMBUAYATbHOU
o0Opa3oBarenbHON TPaeKTOPHH, CIOCOOCTBYIOLIEH NOCJIEY IOLEMY
MpOoECCHOHAIBHOMY CaMOONPENENEHNI0, B COOTBETCTBUM C WHAUBUAYAJIbHBIMU
MHTEpEecaMu U MOTPEOHOCTSIMU PETHOHA.

OO611ee 4KcIiio YacoB, OTBEACHHBIX HA U3yUYEHHE OMOJIOTUH Ha YTIyOJIEHHOM YPOBHE
cpenHero oo6miero oopa3zoBanus, coctaiseT 204 gaca: B 10 ximacce — 102 gaca (3 gaca B
Henemo), B 11 kimacce — 102 yaca (3 yaca B HeJieli0).

Ot6op opraHm3anMoHHBIX (POpPM, METOAOB W CPEACTB OOydYEHHS OHOJIOTUU
OCYIIECTBISIETCS C YYETOM crHenupuKd €ro CoAEp)KaHWS U HAIMpaBICHHOCTH Ha



MPOJIOJDKEHNE  OMOJIOTMYECKOTO  00pa3oBaHWSl B OpPraHU3alldsgX  CPEIHETO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM  YCIIOBUEM TPU OOy4YeHUHM OMOJIOTMM Ha YriayOJEHHOM YpOBHE
ABJISIETCSL TIPOBEJICHHE JIA0OPATOPHBIX U TMpaKTHUYEeCKUX paboT. Takxke ywactue
oOy4Jaronuxcsi B BBIIIOJIHEHUH TMPOEKTHBIX U Y4EOHO-HUCCIEIOBATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPENESETCS yYUTEJIEM Ha OCHOBE HMEIOIIUXCS MaTepUaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble HUMH  MOPOOJIEMBI.
DyHIaMEHTalbHbIEC, NPUKIATHBIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHN.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMoHCTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [Japsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JKuBble cucteMbl Kak mpenMer uzydeHusi Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdiue B KUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opmMa cyliecTBOBaHUs
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMon u
He3aBuCUMOM TniepeMeHHOU. [IlnanupoBanue oskcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrteMmbl», «CBOWCTBA KUBOW MAaTEpUN», «YPOBHU OPraHU3aLMU KUBOU
npupob», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «bmoreomenos», «buocdepa», «Merombt
W3YUYEHHUS )KUBOM IIPUPOIBI».



O6opynoBanue: 1abopaTopHOE 000PYyI0BAHKE IS IPOBEICHUS HAOIIOACHHUM,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHUS] COBPEMEHHOM KJIETOUHOMN
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopynoBaHue: CBETOBOM MHKPOCKON, MUKPONpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIJIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTUPOBaHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u €€ poJib Kak pacTBOPUTEIS], peareHTa, y4acTUe B CTPYKTYPHUPOBAHHUHU KIIETKH,
TEIUIOperyisiuuu. MUHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousiekydibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. Ipuonsi.

VYrneBonbl. MoHOCaxapu/bl, TUCaxapyibl, OJTUTOCAXaPUIbl U MONIKCAXapUIbL.
OO6muit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonorndeckue pyHKIIUM YTIIEBOIOB.

Jlunuast. 'uapodunsHo-TUaApOPOOHBIE CBOMCTBA. Kitaccudukanus TMnuaos.
Tpurnuuepunabl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
munuaoB. OOmue CBONCTBAa OMOIOTHYECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYITPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnmun kommuiementapuoctu. IlpaBmiio Yapradda. Crpykrypa



JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ouonorndeckue pynkuu JIHK.
Buael PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue [JHK. Memoosi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoisiorusi: OMOXMMUYECKHe U OMO(U3NYECKUE UCCIIEIOBAHMS
CocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONeEKyl. Mooeruposanue
CmMpyKmypbol U OYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeanuyeckul cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Hoptperst: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinn, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PactipeeneHne XuMHUECKUX 3JIEMEHTOB B HEXKHUBOU TPUPOJIEY,
«PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOM IPUPOJIE».

Tabmuubl u cxembl: «llepuoguyeckas TabaUIa XUMUYECKUX JJIEMEHTOBY,
«CTtpoeHne MoJeKkyssl BOIbl», «Bemecrtsa B cocraBe opraHu3moBy», «CTpoeHHe
MOJIeKyNbl Oenka», «CTpyKTypbl O€IKOBOM MONEKYJbD», «CTpOEHHE MOJIEKYJ
yrieBooBy, «CTpoeHre MoyeKyn JUnuaoB», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyiabl ATOy.

OOopyoBaHue: XUMUYECKas MOCYAa U 000PYI0BaHKE.

JlaGopaTopHnasi padora «OOHapykeHUE OCJIIKOB C TTOMOIIbIO KaU€CTBEHHBIX
pEaAKLIHIN.

JlabGoparopHasi padora «VccrnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOB.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel KIETOK: JyKapuoTH4YecKass M Ipokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHure MpoKapuoOTHIECKOM KieTku. KieTouHas cTeHka OakTepuid U apxen.
Oco0OeHHOCTH CTPOCHHsI TEeTepOTpO(HONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u (yHKIIMOHUPOBAHHUE DYKAPUOTHUYECKOH KileTku. [Inasmarnueckas
MeMOpana (turazmanemma). CTpykTypa Imia3MaTH4ecKo MeMOpaHbl. TpaHCmopT
BEILECTB Yepe3 IIIa3MaTHIeCKyr0 MeMOpany: naccuBHbIN (quddy3us, odneryéHHas
muddy3us), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBINA AKTUBHBIA TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOLUTO3:
MUHOLUTO3, (aronuTo3. Dx3ounuto3. Knerounas crenka. Ctpykrypa u (QyHKIUU
KJIETOYHOM CTEHKH PacTEHUH, TPUOOB.

[utomna3ma. [uto3omne. [lutockener. [IBmxenne uuromiazMbl. OpraHoubl
kieTku. OHOMeMOpaHHbIe OPraHOUbI KIETKH: dHomIazMatudeckas cetob (JI1C),
anmapaT [onpoku, IM30COMBI, HUX CTpoeHHe u (yHKUMU. B3anMocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIeTKH. CTpOeHHE TpaHylIsIpHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3



KJIETOYHBIX MeMOpaH. [ maaxuii (arpanyssIpHBIN ) SHAOIIA3MATHYECKUI PETHKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame 1 o0av0xcu. TpaHCHIOPT BEIIECTB B
kiieTke. Bakyonu pacturenbHbix KieTok. Knetounslii cok. Typrop.

[IonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHJPWUH,  IIJIACTUIBI.
Ipoucxoscoenue mumoxonopuii u naracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue W (QyHKIMHM MHUTOXOHIpUM U miactul. [lepBuunsie,
BTOPUYHBIC U CIOXKHBIE TNIACTUABI OTOCUHTE3UPYIOIIUX SYKAPHOT. XIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranouasl kiaeTku CTpoeHHe W (YHKIIMHM HEMEMOpaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. Ilpomeorcymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemox. MukpoTpyoouku. KierouHsii
neHTp. CrTpoeHHe U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompyboukamu. Momopnule denxu.

Anpo. O6osouka siapa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HUHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 000a0uKu 6 mumo3e. Sfoepmbiil
Mpaxcnopm.

Knerounsle BkitoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabmuupl U cxembl: «CTpoeHUE SyKapuOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHHEe  pacTUTENbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpENapaThl OaKTepUATbHBIX KIETOK.

JlabopaTtopnass pabora «l3ydeHue CTpPOEHUSI KIJIETOK Pa3IUYHBIX
OpPTaHU3MOBY.

IIpakTuyeckas padora «l3ydyeHne CBOMCTB KJIECTOUYHON MEMOPAHBD.

JlabopaTopnass padora «lccnegoBaHue Ma3smMoiM3a W JACIUIA3MOJM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «M3yueHue NIBMKEHUS LIUTOIIA3MbI B PACTUTEIbHBIX
KJIETKAX.

Tema 6. O0OMeH BelecTB M NPeBpalIeHUe JHEPTHHU B KJIETKe

AcCUMMIIALINS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEIIIECTB: aBTOTPO(MHBIN W TeTepOoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
npoleccax. OJHepreTuueckoe ooOecrnieueHue KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep PEaKIUd KJIETOYHOTO
MeTabonmu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHUCTBUS.



Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTAIM3aTOPOB. bemku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OpraHUYECKUX BelieCTB B KieTke. DOTOCHHTES.
AnokcueenHbvlli U oxcueeHHbl omocunmes y oaxkmepuu. Ceemocobuparowue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yermpa. Poib XJI0OporiacToB B mpolecce
dborocunTe3a. CBetoBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gpomocunmesa. [IpoaykTuBHOCTH (hoTOCHHTE3a. BiinsHue pa3nnyabix pakTopoB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUeHNEe (POTOCHHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOAKTEPUHU, BOJOPOIHBIC
OakTepuu. 3HAYEHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHICTUICHUE TITIOKO3bI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHAPHUIA B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTETbHOE
dbochopunupoBanue. Iuepausn membparnHozo epaduenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’dpoOHOro MyTH OOMEHa
BEILIECTB TNiepe] aHaYPOOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

JleMoHCTpauumn

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuipl 1 cxembl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYIOBaHUE MJISI MPUTOTOBJICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUUECKONW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanasbl)».

JlabopaTtopnasi pabGora «/3ydyeHune (HEpPMEHTATUBHOTO PACIICTIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacseacrBeHHasi uHGoOpMaIus U peajinu3anus eé B KJIeTKe

Peakuun mMatpuuHoro cuHtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUAX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAacTBeHHOW nHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.



Tpaucnsus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocunrese 6enka.
VYcnousi O6uocunrte3a Oenka. KomupoBanue amuHOkucioT. Ponb pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKApHOT. Peryisius akTUBHOCTHM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HekiieTouHbIe (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHHE
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepoycawux eupycos, 6akmepuogazos.
Obpamnas mpanckpunyus, pegepmasd, uHmezpasda.

BupycHrbie 3a0oneBanus yenoBeka, )KuBoTHbIX, pacteHuit. CITN I, COVID-19,
COILIMAJIbHBIE U MEJUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuiel 1 cxembl: «brocuHTe3 O€nKay, «I'eHeTHYeCKHi Koy, «Bupych»,
«bakrepuodarm».

IIpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Knerounsli 1ukia, ero mnepuoasl W peryisuusa. Wurtepdaza u  MuUTO3.
Oco0eHHOCTH TMpolieccOB, MpoTeKawIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epUo bl HTEpGa3bl.

Marpuunsii cunte3 JJHK — permukanms. Ilpunnunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aHTUNAPAIUIEIbHOCTb.
Mexanusm permkanuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTIOWIHBIA W
rariouaHbelid  HabOpsl  XpoMocoM. ['omosiormunble  xpoMocombl. [losjoBbie
XPOMOCOMBI.

[enenue kieTku — Muto3. CTaiuu MUTO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nutokuHes. buonornyeckoe 3HayeHUE MUTO3A.

Perynsinmss mutoThueckoro nukiaa kiaetku. [Iporpammupyemasi kieTodyHas
rudesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanuszmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu Kiemox. «lL{ugpposas
K1emKay» — ououngopmamuyeckue mooenu QyHKYuoOHUpOBaHus KIemkKu.

JleMoHCTpanun

Tabmuubl u cxembl: «KU3HEHHBIA UK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmkanusa JJHK».



OO0OopyioBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOPEIIKA JIYKa».

Jlabopatopnass  pabdora  «l3yyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGopaTopHas paGora «HabmoneHne MuTo3a B KJIIETKaX KOHYMKA KOPEIIKa
JdyKa (Ha TOTOBBIX MUKPOIIpENaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEIHbHOCTH OJHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHbIE I'pHObI, OJHOKIETOYHBIE BOJOPOCIH, IPYrue
poTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBI.

B3anMoCBs3p 4acTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMsl opraHoB. Opranusm kak exuHoe uenoe. I'omeocras.

Tkanu pacteHuil. TUNBI paCTUTEIBHBIX TKAHEH: 00pa3oBaTe/IbHAs, TIOKPOBHAS,
OpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOE€HMs, (PyHKUUH U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX PaCTEHUM.

TKaHU JKMBOTHBIX M Y€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COEMHUTENbHAs, MbllIleyHas, HepBHas. OCOOEHHOCTU CTpPOEHHUSA, (PYHKUMHA U
pAacIIOIOKEHU TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHepaTMBHBIE Opranbl pacteHuid. OprasHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKeleT. CTpOEHUE U THTIBI
COECIMHEHNS KOCTEMN.

JIBr>keHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, XTYTUKOBOE, PEeCHHYHOE. JIBMI)KEHHE MHOTOKIICTOYHBIX PAaCTCHHIA:
TPONU3MBl M HACTUM. JIBM)KEHHE MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloronienre Boapl, yriaeKuCiIoro raza i MUHEpaIbHbIX
BelleCcTB  pacTeHussmMu.  [Iutanme  kuMBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPHMKJIETOYHOE MNHUILEBapeHre. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenesbl. llnmeBaputenbHas
CUCTEMA YEIJIOBEKA.

Hpixanue opranu3MoB. Jlpixanue pacteHuit. J{pixanue xuBOTHBIX. [{uddys3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe apixanue. JlpixaTenbHas HOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHasi cucTEMa dYelOBeKa. MeXaHW3M BEHTWIALMHM JETKUX Yy MTHUI] U
MiIeKonuTaomux. Perymsmus npixanus. JlprxareabHbie 00BEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpancropT BemecTB y XKUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTemMa TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,



KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpalieHus. DBOJIOLHOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX >KUBOTHBIX. PaboTa
cepala u €€ peryisiuus.

Brinenenue y oprannu3sMoB. Beienenue y pacteHuil. BeineneHnre y &XUBOTHBIX.
CokpartutenbHple Bakyonu. Opranbl BbiaeneHus. POuiubTpanus, CEKpeuus u
oOpaTHOE BCACHIBAHHE KaK MEXaHM3Mbl pPabOThl OpraHoB BbiAeleHUd. CBS3b
MOJIOCTH Te€Jda C KPOBEHOCHOM M BBIACIUTENBHON cHUCTEMaMU. BeiaeneHue y
MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M LUCTHI MPOCTEHIIMX. 3alIiuTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa nacCCUBHOM U XUMUYECKOM 3alIUThl. OUTOHIIUABI.

3amuyra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKPOBBI M MX MPOU3BOJIHBIC.
3amura opranu3Ma oT OojesHeil. iMmmyHHas cuctema yesnoBeka. KieTouHsii u
TYMOpPJIbHBIA MUMMYHHUTET. Bpokn€HHbI U npuoOpeTéHHbIN crenuduueckuit
UMMYHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHuteta (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIEBAHUM.

Pazmpaxxumocte u©  peryimsiudst |y OpraHusMoB. Pasapaxumocts y
OJIHOKJIETOYHBIX OpraHUu3MOB. Takcucel. Pa3ipa)xumMoCTh U peryisuus y paCTeHUMN.
PocroBble BelecTBa U X 3HAUYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTHENBI TOJIOBHOTO MO3ra IO3BOHOUHBIX JKHUBOTHBIX. Pediiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHas peryidius U SHIOKPHUHHAA CUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenessl 3HAOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBuE rOpMOHOB. B3auMoCBs3b
HEPBHOM U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIC
Bojopociny, «baktepumny, «lIpocrelimme», «Opranbl LBETKOBBIX PACTCHHI,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacrenuit», «KopueBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

cuctrema», «HepBHas  cucrema», «Koxa», «Mpllmieunas  cucteMay,
«BpigenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHHE MBIIIIBDY,
«Ummynurtery,  «KuiiedyHomonocTHeie»y, «CxemMa  TMUTaHUS  PACTECHUNY,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue miaHapun», «BHyTpeHHeEe CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctema pbeio», «HepBHas cucrema ssarymkm», «HepBHas — cucrema



npecMbikatomuxcs», «HepBHas  cuctema  nruny, «HepBHas — cuctema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHbIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE TSl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPAILUK OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEed paCTEHUI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazMmHOkeHUe M pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecriosnoe (BKIJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrosoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramersl. Meio3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bruonmorndeckuii cMbICi
M€i03a M TOJOBOro Impouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KENE3bI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnogoTBOpeHUEe U AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCoOGHHOCTH NpOOJEHUS MIICKONMUTAONMINX. 3apOJIBIIICBbIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTeil pa3BUBAIOIIETOCs 3apojbllia (SMOpHUOHANIbHAS WHIYKLHUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO Kak  pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrnusiHue Ha >MOpHUOHAIBHOE PAa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbl pocta >KUBOTHBIX. DakTopbl
PETYISIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxeHune u pasputue pacreHuil. ['amerodur m cropodut. Meiio3 B
YKU3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue CIIOp B Mpolecce Melio3a. ['amerorenes
y pacteHuid. OII0JOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHuW3MOB. J[BoWHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMCHH.

MexaHu3MBbl peryJAluyd OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHE», «Tumbl Oecmonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIICHBDY,
«Pa3MHO)eHUEe AP, «Menosy», «XpoMocombl», «l'amerorenes», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pa3Butue capa”Humn,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIBHBIX U JBYIOJIbHBIX pAacTeHUN», «KU3HEHHBIN LMK
MOPCKOM KamycCThl», «  KU3HEHHBIN [TUKIT MXay, « KU3HEHHBIA LIUKJI MATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30HU/10B, MOJEINb «L MK pa3BUTHS JISATYILLIKI.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrpisiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Wcropust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHUU I'€HETUKH.
Pa6oter H. K. KonsrioBa, H. M. BaBunosa, A. H. benosepckoro, I'. [. Kaprieuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAaK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUI, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTHYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JdeMmoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPETITUBAHUS.



JlabopaTtopuass paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

HCCIIETOBAHUN.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. [ unoresa 4ucToTh ramer.

AHanuzupytoniee ckpenBanue. [IpoMeXyToOUHbIN XapakTep HacleJOBaHUS.
Pacmierienre npu3HaKoB MPU HETIOJTHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HaCJEeI0BaHUs TPU3HAKOB. LlUTOIOrMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T€HOB, HAPYLICHHE CLEIUIEHUS MEXIy I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M OIPEIEICHUS M0Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHbIi Moi. I'eHernueckas
CTPYKTYypa IOJOBBIX XpoMocoM. HacnenoBanue npru3HaKkoB, CUEIJIEHHBIX C TIOJIOM.

I'enotun xak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JACHCTBUE
resa. MHOXECTBEHHBIM ajulenu3M. B3anMMOJEHCTBHE HEAUICNIBHBIX TI'€HOB.
KommemeHnTapHocTh. Onnctas. Ilonmmepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, & TAKXKE
(U3HOIOTMYECKUX  MPOLIECCOB, MMOBEIECHHUS W  KOTHUTHBHBIX  (DYHKIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTmyeckue acneKkTbl KOHTPOJIS H
M3MEHEHUS HACJIEeICTBEHHON MH(OPMAIIMU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menpaens», «Tpetuit 3akoH
Mengnens», «AHanusupymollee CcKpemuBaHuey, «HemomHoe noMUHUpPOBaHHEY,
«CrenyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,
«Kapuotunn denmoBeka», «Kapuotun gapozodmiby, «Kapuotunm mruimy,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpAIlMUd 3aKOHOB €IMHOOOpasus
rUOpUJIOB TIEPBOrO TIOKOJICHHSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAllUM 3aKOHA HE3aBHCUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJEIb IS
JEMOHCTPAllMA CLEIUICHHOTO HACJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuueckas padora «l3ydyenwe pe3yabTaTOB MOHOTHMOPHUIHOTO
CKpEILIMBaHUS Yy APO30(PHITB».

IIpakTnyeckas  paGora  «lM3ydeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKPEIMBAHUSA Y IPO30(DUIBDY».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH



B3aumopeiictBue reHotuna u cpeapl npu  (GopMUpoBaHMHM (HEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIECTBCHHASI.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAU(PUKAIIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CoiicTBa MOau(UKAITMOHHON
U3MEHYUBOCTH.

['eHoTHIIMYECKast U3MEHUYUBOCTh. CBOMCTBA F€HOTUIMMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUMUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOTO Pa3HO0Opa3us B IpeiesiaXx OJHOTO BUIA.

MyTanmonHass M3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
HUToIIa3MaTudeckue Myrtanud. CoMaTUYecKUe U MOJoBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUs MyTauuid. MyTareHel W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctd (H.U. BaBunoB). BuesnepHasi U3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

OnueceHemuxa U OSNUSEHOMUKA, pOJb ONUSEHEMUYeCKUX Qakmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB ) OP2AHUIMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugsl usmeHunmBOCTHY», «MoaudukaoHHas
U3MCHYUBOCTHY, «KoMmOnHaTnBHAS U3MCHYHUBOCTEY, «Meiosy,
«OmnonoTBopenuey, «I eHeTnueckre 3a0o0eBaHus YeaoBeKkay, « Buasl MyTammii».

OO6opynoBaHue: XUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Mytaruu y Apo3o¢uiasl  (HA TOTOBBIX
MHUKpOIIpenaparax)y.

Tema 14. I'eneTnka YesioOBeKA

Kapuotun uenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUS T€HOMA
4yejaoBeKa.  MeToapl  M3YYEHMSI TEHETUKHA  YEJOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIIOBBIN, LIUTOTCHECTUYECKHUM, MONMYJISIMUOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YeIOBEKa. | €HHbIE U XPOMOCOMHBIE
OoJie3HHM 4YenoBeka. boJie3HW ¢ HAclEeICTBEHHOM MPEeapacnoyioKEHHOCTHIO.
3HayeHUuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHYECKUX
3a0oneBaHui 4YenmoBeka. MeauKo-TeHeTHUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC



KJIEeTKU. [ToOHATHE «TeHEeTHYEeCKOro rpy3a». DTHYECKUE ACIIEKThl MCCIEAOBAHUI B
00JIaCTH peTaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOpbl MOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMY U XHUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eneTnyeckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpaMuA

Tabmuupbl u cxemsl: «Kapuotun denoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
yesoBekay, «I'eHeTnueckue 3a001€BaHMsI YEIOBEKAY.

IIpakTn4yeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHO.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTrukanys u ceneknunst. 3apoKICHHUE CEJIEKIUU U TOMECTUKALIAN. Y YEHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pacrenunii. Ponp cenexuuu B CO31aHUM COPTOB PACTEHUI U OPOA )KUBOTHBIX. COPT,
1opoja, IMTaMM. 3aKOH TOMOJIOTMYECKUX PSAJIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H. . BaBunoga, ero 3HaueHue JJis CEIEKIIMOHHON paOOTHl.

MeTonbl ceneknMoHHOM paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
WHIMBUAYaJIbHbIN. Ortanbl  KOMOMHAIMOHHOW  cenmexkuuu.  McnbiTaHue
IPOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOILBIO OICHKH
(deHoTuIa HOTOMCTBA U OTOOP IO F'eHOTHUITy ¢ Iomolikto aHanu3za JHK.

HckycCcTBEeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTypPHBIX
dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTHPOBAHUA U METOOB
pexoMOuHaHTHBIX JIHK 1151 monyyeHus UCXO0AHOTo MaTepurana Jjis CeJIeKLIHH.

[Tomyuyenue MMOJIUIIJIOUIOB. BuyTtpuBuaosas ruOpUAN3aLINs.
bnu3kopoACTBEHHOE — CKpeluMBaHue, wWid  uHOpuauHr.  HepoactBeHHoe
CKpelIMBaHue, Win ayTOpuAuHr. l'erepo3uc u ero mnpuuuHbl. Fcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéuHas ruOpunusauus. Ilpeomonenune Oecronus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTCHUI U JKUBOTHBIX. «3eéHas
DPEBONIOYUAN.

CoxpaHeHHE U U3yYEHUE N'EHETUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JTUKUX POAMYEH JUIs CO3/IaHUsI HOBBIX COPTOB M TMOPHIOB CEITBCKOX03IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U  NPOMbBICTIOBLIX  HCUBOMHBIX 6 YeNAX VIYYULeHUs]
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JNUHUUL U KPOCCO8, 8 MOM HUCie C
NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYUYHbIX UCCIe008aHUL, NepedosblX Uoeli U
NepCneKmusHbIX MexHOoI02UM.

JdeMmoHcTpanuu

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlyxpsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuns! 1 cxembl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHX PSIOB B HACIEACTBEHHONM MU3MEHUYMBOCTHY,
«Mertonpl cenexuumy, «OtnanéHnas rudpuanzanusy, «MyTtarenes».



JlabopaTtopHasi padora «/3ydyeHure copTOB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpruBuBKa pacTeHUI».

IKekypeusi «OCHOBHBIE METONBI U JOCTHIKEHHMSI CEJIEKUMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM YyYacCTOK, B TEIUIMYHOE XO354WCTBO, B J1AOOpATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo0rus U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yEMbIE B OWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHe, TMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJEnHe. Mukpoonosornyeckuii cuHte3. OOBEKTbl MHUKPOOMOJIOTHYECKHX
tTexHoJsoruii. [Ipon3BoACcTBO O€nKka, aMUHOKUCIOT U BAUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO IOJIYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETUUECKUE MTYTH.

Kiierounas unxkeHepusa. MeTonbl KyJIbTYpbl KIETOK U TKaHEW PACTEHUN U
#uBOTHBIX. KpuoOanku. Comaruyeckas THOpUAM3aLUS U COMATUYECKUN
smOpuoreHe3. lcnonab30BaHWE TarlIOWIOB B CEJIEKIUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE XKMBOTHBIX. METO TpaHCIJIAHTALHUU SJEP KIETOK.
Texnonocuu 0300po6nenus, KyIbmusUpO8aHus U MUKPOKIOHANbHO2O0 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha H
KoHCcTpyupoBanue pekomOouHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTuxeHus U MepCIeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKUE
U ATHYECKHUE TPOOIEeMbl TEHHOM WHXKEHEPUH.

Menuuuackue 6morexnonorun. [locrrenHomuas nudposas meaumnmHa. TTLP-
JIUarHoCcTUKa. MeTaOoJIOMHBIM aHAIM3, TCHOICHTPUYCCKHM aHaau3 MpoTeoMa
YyesjoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCmosib30BaHHME CTBOJIOBBIX
KIeTok. TapretHas Tepanusi paka. 3D-Omowmkenepus s pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/IaHUs KOMIUIEKCHBIX
TKaHEel coueTaHWeM TEXHOJIOTHM TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXAHU3MOB
dbyukimonupoanus PHK-conepikaiyx BUpPYCOB, BBI3BIBAIOIIMX OCOOO OIMACHbBIC
3a00JIeBaHUS YEJIOBEKA W JKUBOTHBIX.

JleMoHCTpanun

Tabmuibr u cxemsbl: «MCmoap30BaHIEe MUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
MpOU3BOJICTBEY, «KileTouHas nHxxeHepus», «['eHHast HHXEHEPUs».



JlabopaTtopHnasi pa6ora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llosydeHre MOJIOUYHOKUCIBIX TPOTYKTOBY.

IKeKypcusi «bHOTEXHONOTMA — BaXKHEWINAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE SBOJIONMUOHHBIX NpeACTABJICHHUHA B
onoJiornuu

OomonnoHHass Teopuss Y. JlapBunHa. IIpeAnocChUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrKy1Me CUiTbl 3BOTIOLMH BUIOB 110 Y. J[apBHHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyecko Teopun d3Bomonuu (CTI). HelTpanbHas
Teopust 3Bomound. CoBpeMeHHas JBOJIOUMOHHAs  OuWojorud. 3HA4YECHHE
HBOJIFOLIMOHHON TEOPUH B (POPMUPOBAHUY ECTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepuxos, 1. . HImanerayzen, Ix. Xongein, /. K.
benses.

Tabnuib! u cxembl: «Cructema sxxuBoit mpupoasl (1o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHus MPUCTIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra nmyremectBus Y.
HapBuna», «Haxoaku Y. [apBuna», «®opmbl OOphOBI 3a CYIIECTBOBAHHUEY,
«IToponbl romy6ei», «MHoroodpasue KyJIbTypHbIX (opM KamycTbD», «Iloposs
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHIOB (mo Y. [lapBuny)»,
«CxeMa COOTHOLICHUS MABWXKYIIMX CHJI JBOMIOUAN», «OCHOBHBIE ITOJOKECHHS
CUHTETHYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MUKpPOIBOIIOLMSA U €€ Pe3yJIbTATHI

[Tonynsinusa Kak 3J€MEHTapHasl €quHULIA 3BOMIONUA. COBPEMEHHBIE METOIbI
OLIEHKH TE€HETHYECKOT0 pa3HooOpa3zus M CTPYKTypbl mHomyssiuuid. V3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTraeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (DAKTOPHI (IBKYIIUE CHUJIBI) HBOIONUU. MyTallMOHHBIN
nporiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeid rTeHOB — ciydaifHbie
HEHaIpaBJeHHbIC U3MEHEHUS YacTOT ajljiesiel B monysauusx. DPQPextT ocHoBaTels.
Ippexm b6ymouinounozo eopaviuika. CHuUdCeHUe 2eHemuyecKko2o pasHo0Opa3usL:
npuyunsl u creocmsus. llposenenue sa¢pgpexma opeticha eeno6 68 6OILUWUX U MATBIX

NONYTAYUAX. Murpauumu. N3onsamus TTOMYJISILIAM: reorpaduueckas
(mpocTpaHCcTBEHHAs ), Onosiorunyeckas (penpoyKTUBHAS).
EcrectBennbiii oTOOp — HampaBisonmi Gaktop 3BoOIUA. DOpMBI

€CTECTBEHHOTO  OTOOpa:  JBMXKYIIMM, CTaOWIM3UPYIOLUIUI, pa3pbIBaIOLIUil



(nm3pyntuBHbii). [lonoBoit or6op. BO3HUKHOBEHHE M 3BOJIOLUS COIHAIBHOTO
MOBEJCHUS KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUH.
Bo3HukHOBeHHE MpUCTIOCOOIEHUN Y Opranu3MoB. ApoMop(dO3bl U MANOA AN TALINH.
[Tpumepsl TprCcOcoOIEHUN y OpraHu3MOB: MOp(hOoIorniYecKkue, PU3n0oI0ru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckHe. OTHOCUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xkpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BumooOpazoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduyeckoe),
CUMIIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOn IU3anus,
rubpuan3aims). JmuTeasHOCTb SBOMIOIIMOHHBIX MTPOIECCOB.

Mexanu3Mbl (OpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Poib 3BOTIOLIMOHHON OMOJIOTHH B pa3pab0oTKe HAyYHBIX METOI0B COXPAHEHUS
OouopaszHooOpazus. MUKpOIBOMIONMS U KOIBOJIOLMSA MMapasUTOB U HUX XO3SEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUHUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEW.

JlemoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmunpel u cxembl: «MyTallMOHHAass WM3MEHUYMUBOCThHY, «llomymnsiuonnas
CTpYKTypa BUAa», «Cxema NnposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuwxyme
CWJIbl HBOJIIOLUN», «IKOJIOrMYEcKass M30Js1us MONYJIALHi ceBaHCKOU (openny,
«I"eorpadryeckast U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHHUIIBI JAyPCKOID»,
«ITonynsIlIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEepPTB», «Cxema nencTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbI O0pPHOBI 3a CcylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHusm», «OKuBble — uckomaembie»,  «IIOKpOBHUTENbCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipemgynpexnaronias OKpacka >XKUBOTHBIX», «PU3HOIOTMYECKHE
anantauny, <«lIpucrnocoOneHHOCTh OpPraHu3MoOB U €€ OTHOCHUTEIBHOCTDHY,
«Kputepuu Buaa», «Bunsl-nBoitHukn», « CTpykTypa Buaa B mpupoje», «CrnocoObl
BUI000pa3oBaHusy, «I'eorpaduyeckoe BumooOpa3oBanme TPEX BUIOB JIAHIBIIIICH,
«DKO0JIOTUYECKOE BUA000pa30BaHUE BUIOB CHHHI, «llomumimouasl pacTeHUil»,
«KamycTHo-peneunbiit THOpHUIY.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MITHIL |
3BEpel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOIEHUM, Yydesia ITUILl U 3Bepel pa3HbIX
BUJIOB, repOapuu pacTeHuid OJIM3KUX BHUAOB, OOpA30BaBIIMXCS Pa3IUYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBiIeHHE U3BMEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padora «IIprcniocoOneHrss OpraHM3MOB U UX OTHOCUTEJIbHAS
11e71eCO00pa3HOCThY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB 1O MOP(HOIOTHYECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoJironus U €€ pe3yJabTaThbl



Metonbl  HM3ydeHHs MaKpO3BOMIOLMHM. [laneoHTonormyeckue  MeETOJbI
uzydeHus: oHBoionuu. Ilepexonubie ¢GopMbl M (UIOTEHETUYECKUE  PSIIbI
OpTraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: sBoitouuu. CpaBHeHUE QIOpHl U
dbayHbl MaTepukoB U OCTpoOBOB. buoreorpaduueckue ob6mactu 3emnu. Bupabi-
DHIAEMHUKHU U PEIUKTHI.

DOMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMIbl U3YUCHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapHble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHUE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIOLUU. | OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) BOJOUUH. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIOB
IBOJIFOLIUY.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «PUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yOble  smiepel»,  «Crerouedans»,  «Punmodure»,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3emiun», «peid KOHTHHEHTOBY,
«Penukthy, «HaudanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKAa W IIUMIAH3€», «l JTaBHbIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmus. [JJoHayuHble IpenCTaBICHNAs O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKIEHUS KU3HU U €€ onpoBepkeHHe ornbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
Oo6pazoBanue noaumepoB U3 MonoMepoB. Koaneparnas runote3a A. . OnapuHna,
runore3a nepBuyHoro OynboHa JIk. XosgeidHa, reHeTudeckas rumotesa [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeTOAbI €€ n3ydeHus. VickoraeMbple OpraHn4ecKre OCTaTKU.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAS M AOCOJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoOIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIbI, STIOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBONIONUA MeTabonn3Ma. Bo3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxokaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BbICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHME CHOpPOBBIX pacTeHHW U
3aBoeBaHue uMU cymu. CemeHHble pacTeHHs. lIponcxokieHne UIBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuii u pentwmii. [IporcxoxnaeHre MICKOMUTAIOMUX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
ITI03BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pa3BuTue xu3HM Ha 3emie MO 3paM M NEpHOAaM: apXxeu, IpoTepo30il,
naneo3oil, Me3030H, kaitHo301. OO11as XapakTepUCTUKA KJIMMaTa U T€0JI0rM4YeCKIX
npoueccos. [losiBIeHne U pacuBEeT XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa3oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — DKOJIOTHYECKHE KPU3HUCHI IpouuIoro. IIpuunHel u
CJIIECTBUSA MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, €T0
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanw, JI. ITactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKJIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  3BoMOUUM», «['€OXpOHOJIOrMYecKass — IIKaiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOIONUNY», «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHoroxkiierounsie Bogopocinw», «Mxwn», «llanoporHukm», «l oj0CEMEHHBIE
pactenusn», «Oprassl UBETKOBBIX PACTEHHI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YneHuctonoruey, «PpiObl», «3eMHOBOAHBIEY, «lIpecMbikaromuecs,
«Itnuey, «Miekonuraromue», «Pa3Butre xKu3HU B apXEUCKON 3pe», «Pa3Butue
)KU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3per,
«Pa3BuTre Ku3HU B ME3030MCKOU 3pe», «Pa3BuTHE )KU3HNU B KAaWHO30HMCKOM 3pey,
«CoBpeMeEHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repbapuu pPACTEHUM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIKHBIC IIPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOIMAEMbIX, MYJSKHM OPraHUYECKHX OCTATKOB
OpTraHU3MOB.

BupryanbHnas naboparopHasi padbora «MozaenupoBaHue onbiToB Muiiepa—
KOpu no n3ydennto abMOTreHHOr0 CUHTE3a OPraHMYECKUX COCIMHEHUN B IEPBUYHOMN
aTMocdepe».

JlabopaTopnasi pabora «/3yueHue u omuMcaHWE MCKONAEMbBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEW CTPOCHUSI pPaCTECHUM
Pa3HbIX OTAEIIOBY.

IIpakTnueckass padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOIMOJIOTUHN. METO/Ibl aHTPOTOJIOTHH.

CraHoBJIEHUE TPEACTABICHUN O MPOUCXOXKJICHHHM YEJIOBEKa. Penurunosnble
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0T0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4eloBeka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOruYecKre, COllualbHbIE.
CooTHolIeHNE OMOJOTUYECKHUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJMM aHTpoOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTPaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OPYyAUH TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuxu. YenmoBek reifenboeprekuii — o0l mpeok HeaH 1epTaaTbCKOTO
YEJIOBEKA M YEJIOBEKa pa3symMHOro. YeyoBeK HEaHAEpTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOEHME KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
NajeoreHOMHKA.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYIISIUAX
yejoBeka. MyTainmoHHBIN Tiporiecc U nojJuMmopdusM. [lomynsiiiMOHHBIE BOJIHBI,
npeid reHos, murpaiusa U «3h(exT ocHOBATEN» B MOMYJSAIHUSAX COBPEMEHHOIO
YeJI0BeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAlbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems W myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuncTBO  4yenoBeueckux — pac.  Haydnasd  HECOCTOATENBHOCTH — pacu3Ma.



[Tpucnoco0aeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSIM OKPYXAaloIIel Cpesbl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OJIOTHIo U (HU3UOJIOTUIO
YEJI0BEKA.

MeXIUCUMIUIMHAPHBIE ~ METOAbIl B (PU3MUECKOW  (OMOJIOrMYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapBun, JI. JIukn, 5. . Porunckuir, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0OJTOBHON MO3T UelIoBeKay,
«YenoBekooOpa3Hbie 00€3bsHb», «CKENeT 4YeloBeKa M CKENEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenoek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepransup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJIOBEKA», «Pacel yenoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTEeH, MpPEeIMETOB MaTepualbHON
KyJIbTYphl ~TPEAKOB 4YeloBeKa, penpoaykiuu (pororpadum) kaptuH ¢
MU(DOJIOTUYECKUMU U OMOJEHCKUMHU CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIENb
Yyepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJENb KUCTH YEJI0OBEKA U KUCTH IIMMIIaH3€,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallui YEIIOBEKay.

Tema 6. Jxkojsoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kalollei cpenoi

3apoxaeHne u pa3BuTHe dkojioruu B Tpyaax A. 'ymGonbara, K. @. Pynwe, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenbl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAyKaMH.

Metoasl sxonoruu. [loneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJOTHU:
OpupojiHble W JabopartopHble. MonaenupoBaHUE B JKOJOTUH. MOHHUTOPHUHT
OKPYXAaIOIIEel Cpeibl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE HSKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKA. DKOJOTHYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€M YeNOBE4YeCTBA C NpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOMN KYJIBTYpPbl U HKOJIOTHYECKON rPpaMOTHOCTH HACEICHUS.

JdemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl 3Kkonorun», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbI».

JlaGopaTopHuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEIOBAHUW.

Tema 7. Opranusmsbl 1 cpefa 00UTaHUSA



Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHYECKUE, OMOTHUYECKHUE, aHTpOIoreHHbIe. O01me
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJIb CBETA.
doTonepuoau3m.

Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHuil K
NOJIEpKaHUI0 BOJHOrO OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Bozie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rmyOMHHAs  TOJNOYBEHHAsA,  BHyTpUOpraHusMeHHas.  DU3MKO-XMMHUYECKHE
0COOEHHOCTH cpesl 00uTaHusl opranu3moB. [IpucnocoOnennst opraHu3MoB K )KU3HU
B Pa3HBIX cpefax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUYHBIE H
roJu4yHble pUTMBL. [IprUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

Kusznennsie popmbl opranu3moB. [loHsTue o )xu3HeHHoi hopme. JKu3HeHHbIE
bopMbl pacTeHMil: AEpeBbs, KyCTAapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBBI,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’3poOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dhaxkTopsl. Buibl OMOTHYECKUX B3aUMOICHCTBUN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMonecTBUs  (Tommueckue, (Qopuyeckue, (¢abpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI 711 CYLIECTBOBaHHS OPraHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JlemoHcTpanuu

Tabnuipel U cxembl: «Okojoruueckue ¢GakTopb», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOTrHYECKHEe PUTMBDY,
«Kuznennble popMbl pacTeHU», « KuzHeHHbIE (DOPMBI )KUBOTHBIX», « DKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMA XBOMHOrO Jieca», «llemu mnuranus»,
«XUITHUYECTBOY, «ITapazutrzmy, «KoHKypeHnus», «Cumobuosy,
«KomMmeHncanuzm».

O6opynoBanue: repbapuud pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PakTOpoB, repOapuu CBETOIIOOUBBHIX,



TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapru U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pAacCTEHUM, dydelia MTUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSIIMXCS K rurpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJJIEKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpeax,
repOapu U KOJUIGKIIMM PpACTEHUM M IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUW >KU3HH, repdapud u
KOJUICKITUU PACTCHHH W >KUBOTHBIX Pa3IUYHBIX >KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYaCTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BbisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTtopHnasi pabora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX
MeCT OOUTaHHUS.

Tema 8. Ik010rusi BUAOB U MOIMYJIANMA

OKOJIOTUYECKHE  XapAKTEPUCTUKHU INAIE 1117078 [Tomymsimuss ~ Kak
Oouonoruyeckas cucrema. Posib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbhepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TOJIOBAsI CTPYKTYpa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTaA,
CMEPTHOCTb, MUTpAIIHS.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JvHamuka monmyisuuu U €€ perynsius. bUoThuueckuid MOTEHUHAN MOMYJISIIUU.
MopenupoBaHue TuHAMHUKU Nomyssiui. KpuBble pocTa YMCIEHHOCTH MOMYJISIITUU.
KpuBbie BbDKMBaHMS. Perynsiusi 4YUCICHHOCTH TMOMYJSIUNA: poib (HaKTOpPOB,
3aBUCSIINX U HE 3aBUCSIINX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 »KoONOrHMYECKOM HuIe BHuaa. MecTtoobutanue. MHoromepHas
MoJzenbp skosiornueckon Humm Jx.M. XartumHcona. Pasmepsl skxonorundeckou
Huiy. [loTeHnnanbHas U peaaTu3oBaHHAs HUIIIN.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI U MUTpaAlMid KUBOTHBIX. buosiorudyeckue
WHBAa3UM YYKEPOJIHBIX BUIOB.

JdemoHcTpanuu

IToprper: k. M. XaTuynHCOH.

Tabnuiel W cXeMbl: «DKOJOTUYECKHUE XapaKTEPUCTUKHU MOMYJISAIINN,
«ITpocTpaHCcTBEHHasi  CTpyKTypa momyiasiuum», «Bo3pacTHble  OUpaMHIbI
nonyisiiun», «CKOpOCTh  3aceleHusi TMOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonoruueckort Humu . M. XatunHcoHay.

OobopynoBanue: repbapun pacTeHUMN, KOJIJICKIIUU )KUBOTHBIX.

JlabopaTtopHast paGora «IIpucnoco0sieHns ceMsiH paCTEHUH K PACCEICHUION.



Tema 9. Jxosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3U MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue 1enu u cetu. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BeleCcTB U OTOK YHEPTUU
B DKOCUCTEME.

OcHOBHBIE OKA3aTENHN HIKOCUCTEMBL. bruoMacca u mpoayKIus. IKOJIOTHUYECKUE
MAPaAMHUJIBI YUCEN, OMOMACCHI U SHEPTHUHU.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIC BO3JICUCTBUA Ha
cykneccuu. KnmnmakcHnoe cooOmiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCHEMbL 03€D U PeK. DKOCUCEMbl MOpel U
oKeanos. Ixocucmemvl MyHOp, 1€Co8, cmenell, NyCMblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznnuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
XO3IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponb kackadnoco 3ggexma u 6udo8-30ughukamopos (Kirouesvix
6U008) 6 yHKkyuonuposanuu sxocucmem. 1lepeHOC FHEPTUA U BEMIECTB MEXKAY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmvl 6030eticmeus 3a2psA3HeHUli PA3HbIX MUNO8 HA CYOOP2aAHU3MEHHOM,
OP2AHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOGHAX,  OCHOGbL
9KOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsusi. MeTononorus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuuet  u cxembl:  «Ctpykrypa  OuoleHO3a»,  «DKOCHUCTEMa

IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOIO jeca», «DyHKIHNOHAIbHBIE
IpyMNIbl OPraHU3MOB B 3KOcHUcTEMEY, « KpyroBopoT BemecTs B 3kocucTeMey, «Llenn
nuTaHus (macTOWIHAas, JETpUTHas)», «IKOJOTMYecKas NupamMuaa YuCem,
«OKoylornyeckas nupamuaa Ouomaccb», «IKOJIOTHUECKash MUpaMuia SHEPIHM»,
«O6paszoBanue 6oa0Ttay, «IlepBuunas cykueccus», «BoccTaHOBIEHHE Jieca TOCTE
noxkapa», «JKocucTteMa 03epa», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
SHEpPruM B arpoueHose», «[Ipumepsr ypboskocucTem.



O6opynoBanue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia MTUIl U
3Bepeit, repOdapuu KyJIbTYpPHBIX M IMKOPACTYIIUX PACTCHUM, aKBApUYM KaK MOJIEIh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanmue ypo03KOCUCTEMBD».

Jlabopatopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypeHsl «DKCKypCHUsl B TUIIUYHBIN OMoreorieHo3 (B qyOpaBy, Oepe3HSK,
SJIBHUK, Ha CYXOJIObHBIA WU TIOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «DKCKYpCHUsl B arposKocCHCTeMy (Ha MOJie¢ WIM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000J0o4uka 3€MJIM, TJI€ CYIIECTBYET WIH
CYyILLECTBOBAJIA >KM3Hb. PazBuTHe npeacraBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. JKuboe
BEIECTBO Orochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Ouocdepbl. OcobeHHOCTH OHMOCheEphl Kak
ri100abHOM PKOCcHCTeMbI. JuHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIECTB U OMOTEOXUMHUYECKHUE IUKJIIBI (YTIepo/a, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.

3oHanbHOCTH OMocdepsl. [Toustrue o Guome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIC Ji€Ca, CMENIaHHbIE W IIUPOKOJMCTBEHHbIC Jieca, CTEIU, CaBaHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPhS. KiimMar, pacTUTEIbHBIA U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa u (DyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAa U
onocdepHbIX PYHKIUH.

JleMoHCTpauumn

[Toptpetsl: B. 1. Bepuanckuii, J. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsr 3emmm», «KpyroBopoT azoTa B mpupoe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT kuciopoga B HOpUPOIESY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emsn», «TyHnpay, «Taitray, «Cmemanuneiii jecy, «lLIupokonucTBeHHBIM
necy, «Crenby, «CaBanHay, «IlycTbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHHUN pa3HbIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UCHI M WX NpuuuHbl. Bo3melicTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHOM cpebl. OXpaHa Bo3ayxa. 3arps3HeHUE BOIHON
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa TOYBEHHBIX
pecypcos. M3MeHeHnne kimumara.

AHTpOIIOTEHHOE BO3JICHCTBUE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXxpaHa
PACTUTENBHOTO W XKUBOTHOTO Mupa. OCHOBHBIE NPUHIIMIBI OXPAHBI MPUPOIHI.
Kpacusie kuuru. Oco0o oxpansembie mnpupoanbie Ttepputopun (OOIIT).
boranuueckue casibl ¥ 300J10TUYECKUE TTAPKHU.



OCHOBHBIE TPHUHILMIBI YCTOMYMBOIO PA3BUTHUSI YEJIOBEYECTBA U MPUPOJIBI.
PanvonanbHO€ ~ MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTO
pazHooOpazus 3emuu. OOmMe 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBU.

Pa3BuTHEe METOJOB MOHUTOPHMHIA PA3BUTHS ONACHBIX TEXHOTECHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHobl
9Kopeaburumayuyu dKocucmem U cnocooos 060pvObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuwix 5KOCUCTEM.

JleMoHCTpanun

Tabnuibl 1 cxeMsl: «3arpsi3HeHne aTMocepbl», «3arpsa3HeHue ruipochepby,
«3arpsi3HeHHe 0Bk, «[lapHuKOBBIN 3pdekT», «Oco00 OXpaHsieMble TPUPOIHBIE
TeppuTOpUn», «MOAEIH YIIPABIIEMOTO MUPAY.

Oo6opynoBanue: Qororpapuu OXpaHIEMbIX pacTeHMH U KUBOTHBIX KpacHoi
kHur" Poccutickoit @enepannu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pPa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00Pa30BaHUs, HAIUYUe NPABOCO3HAHUSL YIKOTOTUUECKON KYIbTYPHI,
CcnocobHocmu cmasums NEIN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU M HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOrO OTHONIIECHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PacCHIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN IESITELHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00513aHHOCTEH, YBaKCHHE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/ITAHUU YUEOHBIX
MPOEKTOB, PEIICHUH Yy4yeOHbIX U T[O3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HMIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TIO03HABAaTEIbHBIX M HCCIEAOBATEIbCKUX 3a7a4y, YBaXXUTEIBHOIO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU UJICHTUYHOCTU, TATPUOTU3MA,
YBaKEHUS K CBOEMY Hapo]ly, YyBCTBAa OTBETCTBEHHOCTH miepea PoauHoii, ropaoctu
3a CBOM Kpall, cBOI0 PoauHy, CBO#l SI3bIK M KYJBTYpYy, MPOIUIOE U HACTOSAIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM MPUPOJIBI,
JTOCTUXKEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAIIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MIPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyunsi:

MOHUMAaHUE U pean3aius 3[0pOBOTO 1 0€30MMacHOT0 00pa3a KU3HH (370pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATTaHCUPOBAHHBIN PEKUM
3aHSATHM W OTHObIXa, peryasipHas (u3udeckas akTUBHOCTh), OEpPEKHOTO,



OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UUECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0II00uE;

TOTOBHOCTb K AKTHBHOM JESATEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO I€SITEIBHOCTD;

MHTEPEC K Pa3IMYHbIM cepaM MpodhecCHOHANBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3KOJI0rH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emJIe, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HX BO3MOXHBIX TOCIEACTBUU A
OKPYKaIOIIEN CPEIbl;

OCO3HAaHME TJI00aJBbHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M MyTed HuX
peneHns;

CIIOCOOHOCTH UCIOJIB30BATh IPUOOPETAEMBbIE TPU U3YUEHUU OMOJIOTMH 3HAHUS
M yYMEHHMS TpU PEIICHUU MpoOJieM, CBSI3aHHBIX C  palMOHAJIbHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  TMOBEIEHUS B IPUPOJE,
HAlpaBJICHHBIX HA COXPAaHCHUE DPAaBHOBECUS B DKOCUCTEMAaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAIOLIEH MPUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBAaTh HEOJIArOMPHUSITHBIE SKOJOTHUYECKHE MOCIEACTBUS
MPEANTPUHUMAEMBIX JICMCTBUN U MIPEIOTBPAIATh UX;

HAJIMYKUE PA3BUTOTO SKOJOTMYECKOTO MBILLICHUS, IKOJIOTHYECKOU KYJIbTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN IEATEIBHOCTH dKOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YMUTATEIIbCKOW KYJBTYpbl KaK CpEIICTBa
B3aUMOJECUCTBUS MEXY JIFOJbMU Y IMO3HAHUS MUPA;



NOHMMaHUE creuupuKkn OHONOrMM Kak HayKd, OCO3HaHHs €€ poiau B
(GopMHpOBaHUN PALIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IpeCTaBICHUS 00 OKpY’XKAaloIIeM MHpe KaK O €IMHCTBE IPUPOIbI, YeJOBEKa U
o0IiecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pELICHHH MpodiieM
COXpaHEHUS IPUPOHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUYMMOCTH OHOJIOTHM JJIsi COBPEMEHHON HUBUIIM3ALINU:
oOecriedyeHnss HOBOTO YPOBHS Pa3BUTHsI MEAULUHBI, CO3/IaHUE MEPCHEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBAa, MOKMCKA MyTeH BBIXOJA U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAIHLHOMY
UCIIONb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
NOBBILIEHUS] OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMUupyeMoil
IpU U3Y4EHUH OUOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUA JJIs aHaiau3a u
OOBSICHEHMSI SIBICHUM OKpPYXKAlOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JefaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HA OCHOBE HAayudHbIX (AKTOB H
UMEIOIINXCS JAHHBIX C IENBI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSTENBHO HCIIOJIb30BaTh OHMOJIOTWYECKHE 3HAHMS IS
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW AEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO NEATEIbHOCTh HHANBHIYAIEHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yiabTaThl OCBOCHHUsS yueOHoOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4arOUINXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpaKarolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4YHbI (aKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEJOBaHKE, HAOIIOIEHNE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHUE); YHUBEPCAIbHbBIE
yuyeOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHMKATUBHBIE, PErYJSTUBHbIE),
obecneunBaromye GopMupoBaHrue QyHKIMOHAIBHOW IPaMOTHOCTH U COLIMAJIBHOM
KOMIETEHIIMM  O0YyYarolMXCs;  CIIOCOOHOCTh  OOY4YaroOIIMXCS  MCIOJIb30BaTh
OCBOCHHBIEC MEKIUCLUUIIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHBIC
yueOHbIe ACHCTBHS B MO3HABATEIHLHON U COLMATILHON MPAKTHKE.



B pesynbTaTe n3ydenusi OMOJIOTHN Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus
y oOyuvatomierocs OyayT chOpMHpPOBaHbI TO3HABATENbHBIE YHUBEpCAIbHbBIC
y4yeOHble JEHCTBUS, KOMMYHHUKATHBHBIC YHHBEpCaJbHbIE YydeOHbIC JEHCTBUA,
peryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIE IEUCTBUS, COBMECTHAS IS TEIBHOCTb.

MertanpenMeTHble Pe3yJbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHus JJOJKHBI OTPaXKaTh:

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU MO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a30oBbIe JJOrHYeCKHE e CTBUSL:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh M aKTyalH3UpoBaTh  MpoOJemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM NTPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananm3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAaHABIUBATH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMUYECKHUE OHITUS [l 00bACHEHUS (PAKTOB U SIBICHUN
YKUBOM IIPUPOABL;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BHIBObI U 3aKIIOUYEHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUWH B M3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEYMI PA3HOTO poOAa, BBISBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;

pa3pabarbiBaTh IUIaH peElIeHHUs NpoOJeMbl C YYETOM aHadu3a HWMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paO0OTY B YCIOBUSIX PEAIbHOT0, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIAJ€Th HABBIKAMH y4E€OHO-UCCIIEOBATENBCKON U MPOESKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJI30BaTh PA3JIMUHbIE BUJIBI JACSITEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHWS, €ro HWHTEPIpEeTaluH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUIO B Y4eOHBIX
CUTYaIUsX, B TOM YHUCJI€ IPU CO3JaHUH YU€OHBIX U COI[MAIbHBIX IPOEKTOB;

(GbopMUpOBAaTh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;



CTaBUTh M (HOPMyIHpPOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PelleHUs, HaXOAUTh apryMEHTHI JJI J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TIOJIyYEHHBbIE B XOJE PpEIICHUsS 3aJaydl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBISTh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOCa CPEICTB U CIOCOOOB
JNENCTBUS B MPO(PECCUOHANBHYIO CPENY;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U TPAKTHUECKYIO0 00JacTu
KHU3HECITSIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JsuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UPOBATh
UHGOPMAITUIO PA3IMYHBIX BUJOB U (DOPM IpECTaBICHUS, KPUTUUECKH OIEHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIupoBaTh 3aMpOChl U MPUMEHATH Pa3IMYHBIE METOJBI MPHU MOWCKE U
otbope Ouosorndeckoi MHMOpMaIUKM, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3amad;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  TNpEACTABICHUS
Ounonornyeckon nHpopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU H
Apyroe);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Owonornyeckor HHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHMBOJIMUYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMUA KOMMYHUKATHUBHBIMHU A€HCTBUSIMM:

1) obmenme:

OCYILECTBISTh KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHSI OTHOCHUTEIHHO BBINIOJHEHHS MpeiaraeMon



3a/layd, YYUTHIBATh UHTEPECHl W COTIACOBAHHOCTH MO3HIMKA IPYTHUX YIaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJlbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aMMOJICUCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOCCETHUKY
U B KOppPEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUN YIeOHOM 3a1auH;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUICKTHBRA,;

OpUHUMATh IeJIM  COBMECTHOM  JIEATEIBHOCTH, OpPraHU30BbIBATH |
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIAH JCHCTBUH,
pacmpeienarb pojau ¢ y4€TOM MHEHHH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

nmpemiaraTh HOBBIE TIPOCKTHI, OIICHWBATh HWJAEW C TIO3WIUA HOBH3HEI,
OPUTHHATBHOCTH, TTPAKTUICCKON 3HAYNMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS JUIS BBIABJICHHS TPOOJIEM U HX
pEIIeHNs B )KU3HEHHBIX U yUeOHBIX CUTYyaITUsX;

BBHIOMpAaTh Ha OCHOBE OHWOJIOTMUECKHX 3HAHWUU IICJIEBHIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaX MO OTHOIICHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATENbHOCTD, BbBISBIIATDH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHOM
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSATENILHO COCTABJISATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEANOYTESHUN;

JieN1aTh OCO3HAHHBIN BHIOOD, ApTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYAUIHH B
pa3HBIX 00JacTsAX 3HAHWHM, TOCTOSHHO TIOBBIIIATH CBOW OOpA30BATENBHBIA W
KyJbTYPHBIA YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHTYallUsiIM, BHOCUTh KOPPEKTHBBI B JESTEIBHOCTB,
OLICHUBATh COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BIAJICTh  HaBBIKAMU  II03HABATENBHOW  pedUIeKCMM  Kak  OCO3HAHUS
COBEPIIAEMBIX JCWCTBUH M MBICIHTENBHBIX TIPOIECCOB, WX PE3YJIbTaTOB U
OCHOBAHWH, UCIIOJNB30BaTh NMPUEMBI peQUIEKCUU JUIS OICHKH CHTYyallld, BhIOOpa
BEPHOTO PEIICHMUS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO INPUHHMATH DPEUICHHS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M aPTYMEHTBl JPYTUX TPH aHaju3e pe3yJbTaToB
NeSITeTbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

NPUHUMATH ce0sl, TOHUMAas CBOM HEJJOCTATKU U JOCTOWHCTBA,

NPUHUMAaTh MOTHBBI W apryMEHTBHI JIPyTUX TPH aHaJIH3€ pe3yJIbTaTOB
NeSITeTTbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHUP C TTO3UIIUU JAPYTOr0 YeJIOBEKa.
NPEIMETHBIE PE3YJIbTATBI

[IpeameTHbIE pE3yNbTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro mpeamera
«buonorusiy Ha yriayOJn€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECredyeHHe
npopuapHOro  oOyueHuss  oOydaromuxcss — Ouosoru. OHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HayYHbI€ 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHHIO, UHTEPIPETALMN U NPEeoOpa30BaHUIO 3HAHWM, BUJIbI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, @ TAKXKE B
peanbHBIX XU3HEHHBIX cUTyalusax. lIpenMeTHble pe3ynbTarTsl MPEACTABIEHBI MO
roJlaM U3y4eHusl.

[TpenmeTHbIe pe3yabTaThl OCBOeHUS yueOHoro npeamera «buomorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYyYHOH KapTHUHBI MHpa, B
NMO3HAHWM  3aKOHOB  TPUPOABI U  pEUIeHMH TOpoOJieM  palMOHAIBHOTO
IPUPOAOTIOIB30BaHUS, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oonosoruu;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATa0IIMe OUOJIOTMYECKHE TEPMHUHBI U TOHATUSA (XKHU3Hb, KIIETKA,
OpraHusM, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJsilus, CaMOBOCIIPOU3BEICHUE,
HACJIECTBEHHOCTh, W3MEHUYUBOCTb, POCT M PA3BUTHUE), OMOJIOTMYECKUE TEOPUU
(knetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHast TeOpHs
HaciencrBeHHocth T. Moprana), yuyenus (H. W. BaBwioBa — o0 neHTpax
MHOT000pa3usl U MPOUCXOKACHUS KYIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us



MOTOMKOB TE€PBOTO TOKOJEHHs, PACUICIUICHUS, YHUCTOTHl TraMeT, HE3aBUCHMOTO
HacienoBanust . MeHaens, TOMOJOTMYECKUX PAJOB B  HACIEICTBEHHOU
n3MmeHunBoctd H. M. BaBuiioa), npuHIMMIBI (KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJAaMH HAyYHOIO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

yYMEHUE BBIICNATh CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YEJOBEKa, MPOIECCOB >KU3HEACATEIHLHOCTH,
IPOTEKAIONINX B OpPraHU3Max PACTCHUM, KUBOTHBIX M YEJIOBEKAa, OMOJOTHIECKIX
IIPOLIECCOB: 0OMEHa BelIecTB (MeTaboiIn3M), NPEBPALLEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, 3MOpHOrenesa, nocTIMOPHOHAIBHOIO Pa3BUTHI,
Pa3MHOXKEHHUS,  HMHJIMBUIYaJBHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHMSIMH, MEXIy >STanamu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHANIBHOTO Pa3BUTHS, T'€HOTUNOM U (HEHOTUNIOM, (EHOTUIIOM U
(dhakTopamu cpebl OOUTaHUS;

YMEHHE BBISBIISATH OTIWYUTEIbHBIC TPU3HAKN JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl JOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBIISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIeTyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U ABJICHUSMU, J1€TaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHHM IMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpATOpHBIC M MpaKkTUYecKue paboThl, COOI0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bl, TPOBEPATh WX OSKCIECPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIupys Leidb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIBbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OMOJIOrHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAayYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(EpEeHIINSX;

YMEHHE OIICHUBATh AITHYECKHUE AaCIEeKThl COBPEMEHHBIX MCCIEAOBAHUN B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaNpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESATEIbHOCTH B 00JacTH OMOJIOTHH, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBINIJIEHHOCTH, YIiAyOJasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
IPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMsIX  CPEAHETro
PO eCCHOHATIBLHOTO U BBICHIEr0 00pa30BaHuUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApPTUHBI MHpA, B IO3HAHUHM 3aKOHOB MPHUPOJbl M PELIEHUU 3KOJOTHMYECKHX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIONB30BaHUS, U B ((OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMYECKHUX 3HAHMUW, KOTOpas BKIOYAeT
ONpENeNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolnX OHOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronmoHHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPUSI SBOJIOLUH), YUECHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON MNHpaMHJIbl 3HEpruu), runore3bl (runoresa «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAYyYHOTO  IMO3HaHUS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS U
OLICHKH aHTPOIIOTE€HHBIX N3MEHEHUH B IPUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIOMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJJIONAaTPUUECKOTO U CUMIATPUIECKOT0 BUI000pa30BaHus,
BIUSHUAS ~ JBWKYIIUX  CHJ  DBOJIOIMM  HAa  TEHOMOHJ  TOMYJISIUU,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JNBIDKYIIMMHM CHJIaMU aHTPOIIOreHe3a, KOMIIOHEHTAaMU PAa3JIM4YHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYMUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX



CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CPeIbl OOUTAHUS, CAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M YETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BISABISITH IPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXKJIy UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBIICHUSMHU, J1€TaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHbIE M TPaKTUYECKUE padOThl, COOIIOATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenacTBamMu, (GOpMyIUpys LeJdb HCCIEIOBAHMs, aHAIU3UPOBATH IOJYYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATH  MOJIYYCHHBbIE  pe3yJbTaThl HAa  YYEHUYECKHX
KOH(DepeHusX;

yYMEHHUE OlLIEHUBATh TMIOTE3bl M TEOPUU O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIeHUs
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHanbHOU
NEATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUHU, CEIHCKOTO XO3MHCTBA, IMHIIEBOU
MIPOMBITIUICHHOCTH, YTIYyOJIATh TO03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MOPOAOJIKEHUE
OMOIOTHYECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM ugposbie
Ne i/ IporpaMmb1 pasi Beero KonTpoabubie IIpakTuueckue f)lgpg)f OBAT eJ)ILHH e
padoThI padoTsbI pecype
1 buonorus xak Hayka 1
2 JKuBbI€e cHCTEMBI U X U3yUYEHUE 2
3 buosorust kineTku 2 0.5
4 XHUMHUYECKasi OpraHu3anus KIETKU 10 1
) Crpoenvne u GyHKIUHU KICTKU 8 2
5 OOMeH BelecTB U IPeBpalleHUe YIHEPTUHU B 9 1
KJIETKE
7 HaCJIeIlCTBeH}faﬂ uHpOpManus U 9 05
peanusanus e€ B KJIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Crpoenue U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3smHOXkeHuE U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKka 0 HaCJIE€CTBEHHOCTU U 2 05
U3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eHeTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTexHonorus U cUHTETHYECKast OMOJIOTHs 4
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/m
NPOrpaMmblI Bcero Kourpoarneie  Tlpaxruteckue o0pa3oBaTrejibHbIe
padoThI padoThI pecypes
1 3apox/IeHUE U Pa3BUTHE 3BOIOIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
2 Mukpoa3BotoIuUs U €€ pe3yabTaThl 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emie
5 [TpoucxoxaeHne 4enoBeKa — aHTPOIOTreHe3 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpraHU3MOB U HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollen cpenon
7 Opranusmsl 1 cpeia oOuTaHus 9 1.5
8 DKOJIOTUsl BUJIOB U MOITYJISIUN 9 0.5
DKos0rUs coo01IecTB. DKOJIOTHYECKHE
9 B 12 0.5
CUCTEMBI
10 bruocdepa — rimobanbHas SKocucTeMa 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

buonorus xak KoMIIeKCHas HayKa U KaK
4aCTb COBPEMCHHOI'O 06IHCCTB3

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBa}I OpraHu3anua )KUBbIX CUCTCEM

A WM P

HcTopust OTKPBITUS U U3YyYEHUS KIICTKH.
Knerounas teopus

Metoabl MOJNIEKYJIIPHON U KJIETOYHON
ouosoruu. [IpakTrdeckas padora
«3y4eHune METO10B KJIIETOYHOU
Oouostoruu (xpomarorpadus,
anekTpodopes, muddepeHnraibHoe
neHtpudyruposanue, [1LP)»

R Rk e

0.5

XUMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJIICTKHU, UX
Ouosoruueckas POJib

Opranuyeckue BelecTBa KIeTKH —
oenku. JlaboparopHas pabota
«O06Hapyx)eHHe OETKOB ¢ TOMOILBIO
Ka4Y€CTBCHHBIX peaKHHﬁ»

CaoiicTBa, ki1accuduxanys 1 GyHKuuu
0enKoB

0.5

10

11

Opranndeckue BeIecTBa KIETKH —
YTJIEBOJBI

Oprannyeckue BeIecTBa KIETKH —
JIVTTATBI




12

13

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenne u pynkuuu ATO. [pyrue
HykieosuaTpudocdarer (HTD)

0.5

14

CexBenupoanue JJHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMUKH,
MIPOTCOMUKH

15

MeToapl CTpYKTypHOU OHOJIOTHH

16

Tumnsl K1eTOK. HpOKapI/IOTI/I‘IeCKaH KJICTKa

17

18

19

CtpoeHnue syKapuOTUYECKON KIIETKH.
[TpakTrueckas pabota «3yuenue
CBOWCTB KJIETOUYHOW MEMOPaHbI»

IToBepxXHOCTHBIN amnmapar KIETKH
OnHOMEMOpaHHBIE OPTaHOUBI KIETKH.
[TpakTrueckas pabota «3yuenue
JBUKECHHUSI IUTOILIA3MBI B PACTUTEIIBHBIX
KJIETKax»

0.5

0.5

20

21
22

[TosryaBTOHOMHBIE OPraHOUABI KIETKU:
MUTOXOHJIpHH, T1acTUbl. JlabopaTopHas
pabora «VccrnenoBanue miasmMoinsa u
JeTIIa3MOJIN3a B PACTUTEIIBHBIX KJIETKAX)»
HemeMOpaHHbIe opraHOU/IbI KJIIETKH

Crpoenue U GyHKIUH s71pa

0.5

23

24

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHne cTpOCHHUS KIETOK Pa3IuIHbBIX
OpPTaHU3MOB»

ACCI/IMI/IJ'ISIIII/UI U JUCCUMUWIIAIIUS — IBEC
CTOpPOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora

0.5




«M3yveHune KaTaTuTHYeCKOW aKTHBHOCTH
(dbepMEeHTOB (Ha IpUMEpe aMUIIa3bl WIH
KaTaJsasbl)»

DepMEeHTaTUBHBIN XapaKTep peaKnil
KJIeTOYHOro MeTabonu3ma. JlabopaTopHas

25 pabora «3yueHue ¢pepMeHTAaTUBHOTO 1 0.5
paciienyieHust IepoKCHaa BOJIOPO/Ia B
PaCTUTENLHBIX U KUBOTHBIX KIICTKAX)

26 benku-akTBaToOphl U OEIKU-UHTHOUTOPBI 1

27 ABTOTpOGHBII THII OOMEHA BEIIECTB 1

28 ®DoTOCHHTE3 1
Xemocwurres. JlJaboparopras pabora

29 «CpaBHeHHE MTPOLIeCCOB (POTOCHHTE3A U 1 0.5
XEMOCHHTE3a
AHa’poOHBIC OpraHU3MbL. Bus

30 opoxenus. JlabopaTopHas pabora 1
«CpaBHEHHUE MTPOIIECCOB OPOKEHUS 1
JIBIXQHUSD»

31 AdpoOHBIE OpPraHU3MBL. JTaIlbI 1
HHEPreTHYecKoro oOMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa

32 npoToHoB. Cunte3 AT®: pabota 1
npoToHHON AT®-cuHTa3bI

33 Peakiinu MaTpu4HOTO CHHTE3a 1

34 TpaHCKpUTIUS — MaTPUYHBIA CUHTE3 1
PHK

35 TpaHcsIHUs U €€ dTarbl 1

36 KoaupoBanue amuHokucnor. Poib 1
pubocom B OmocuHTe3e Oenka

37 Opranuzanus reioMa y mpoKapuoT u 1

9YKapHOT




MOJ'ICKy.]'IS[pHBIC MCXAaHU3MBI OKCIIPECCHUN

38 TeHOB Y 9 YKapHOT
Bupycsl — HexsieTouHbIe POPMBI JKUZHU

39 1 oOnuraTHBIC Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3iaHue MOJENHU BUPYCa»

40 Bupycusie 3a6OJIeBaIU{I/I$I YeJI0BEKa,
KHBOTHBIX, PACTCHUN

a1 HanortexHosoruu B 6Monoruu u
MeIUIuHE

42 Ku3HeHHBIN UK KIETKHA

43 Marpuunsriii cuare3 JIHK
Xpomocomsl. JTaboparopHast pabota

44 «M3y4eHne XpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIpernaparax»

45 JleneHue KICTKM — MHTO3
Tuns! kietok. KapuoknuHes 1 LUTOKUHES.

16 JlabGopaTtopnast pabora «Habnronenue 05
MHTO32a B KJIETKaX KOHYMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryssius »KM3HEHHOTO IUKJIA KJIETOK

48 OpranusMm Kak eIMHOE LIETI0e

49 Tkanu pacrenuil. Jlaboparopnas pabota 05
«M3y4yeHne TKaHEeH pacTeHUIN»
TxaHM KUBOTHBIX U Y€JOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHeil 0.5
KHUBOTHBIX»
Oprassl. CucTeMBI OPraHOB.

51 JlaGopatopHas pabora «3yueHue 0.5
OpraHOB IIBETKOBOTO PACTEHHSI

52 Ormopa Tesia OpraHu3MoB

53 JIBI>KEHNE OpraHu3MOB




54 [Tutanue opraHu3MoB 1

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[InmeBapuTenpHas CUCTEMA YEJIOBEKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue mo3BOHOYHBIX )KUBOTHBIX U 1
YyeloBeKa

58 TpaHcOpT BEHIECTB y OPTaHU3MOB 1

59 KpoBenocHas cucrema o3BOHOYHBIX 1
JKUBOTHBIX U YEIIOBEKa

60 Boigenenue y opranu3smMosn 1

61 3amura y OpraHu3MoB 1

62 MMMyHHas cucTemMa deioBeka 1

63 PaznpaxxuMocTh U perynsuus y 1
OpPTraHU3MOB

64 I'ymopainbHas perynsnus 1 9HI0KpUHHAS 1
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 DopMBI PA3MHOKEHUS OPTaHU3MOB 1

66 [TosoBOE pazMHOKEHHE 1

67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 HOJIOBBIX KJIeToK. JlabopaTopHas pabora 1 05
«3yueHne CTpOeHHS MOJOBBIX KIETOK HA
TOTOBBIX MHKpOIpenapaTax»»

69 WNunuBuyabHOE Pa3BUTHE OPTaHU3MOB 1
— OHTOTEHE3

70 3aksaika OpraHoB M TKaHEeH U3 1
3apOJIBIIEBHIX JINCTKOB
Poct u pazBuTHE JKUBOTHBIX.

71 JlaGopatopHas pabota «BrisBieHue 1 05

IMPU3HAKOB CXOACTBA 3apom>m1e171
ITO3BOHOYHBIX JXUBOTHBIX)




72

73

Pa3zMHOXeHME U pa3BUTHE PACTECHUI.
JlaboparopHnas pabota «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHun»

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
T'CHCTUKHU KaK HAYKH

0.5

74

75

OCHOBHBIC TIOHSITHSI U CUMBOJIBI
reHetuku. Jlaboparopuas padota
«/Ipo3oduna Kkak 00BEKT TEHETHIECKUX
HCCIICIOBAHU I

3aKOHOMEPHOCTH HACIEAOBAHUS
npu3HaKoB. MoHOruOpuaHOE
ckpemuBanue. [Ipaktuueckas padbora
"N3yueHune pe3ynbTaToB
MOHOTMOPUAHOIO CKPEIIUBAHUS Y
Jp0o30¢uIbI"

0.5

0.5

76

77

78

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI
MOHOFI/I6pI/I)1HOFO CKpCIIMBaHUA

AHanmM3upyrolee CKpenuBaHue.
Henosnnoe nomMuHMpoBanue

JurnbpuaHoe cKpernBaHue.
[Tpaktuyeckas pabora «M3ydenue
pe3yNbTaToOB IUTHOPUIHOTO
CKPELMBaHUS Y JPO30(PHIIBI»

0.5

79

80
81
82

[{uTonornyeckre OCHOBBI AUTHOPHUIHOTO
CKpELIMBAHUS

CuernieHHOe HaclIeIOBaHUE MTPU3HAKOB
XpOMOCOMHasi TEOPHST HACTIECTBEHHOCTH
I'eHeTuka nmona

83

I'enoTun kak 1eI0CTHAsA CUCTEMA

84

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTEeHNM, ’KUBOTHBIX U YEJIOBEKA

R R R R R e




85
86

87

N3MeHunBOCTH MpU3HAKOB. Buibl
U3MEHYUBOCTHA

MonudukarmonHas U3MEHYHBOCTh

BapuanuvoHHbIN psia U BapUALIMOHHAS
kpuBas. JJaboparopHas pabota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
ITocTpoeHnne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOM»

0.5

88

89

I'enotunuueckas NBMEHYHUBOCTb.
KomMOuHaTuBHas N3MEHYHNBOCTD

MyTanuonHas U3MEHYUBOCTbD.
[TpakTrueckas paborta «MyTtauuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MHUKpoOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npolecca. DNMUIreHeTUKa U STUTeHOMUKA

91

['eneruka yenoBeka. [IpakTrueckas
paborta «CocTraBiieHre U aHATN3
POAOCIIOBHOM

0.5

92

MeToabsl METUITMHCKON T€HETUKH

93

3HadeHue MEIUIIMHCKOM T€HETUKHU B
NpeaoTBpPAICHHUU U JICHCHUHU
FeHETHYECKUX 3a00JIeBaHU YeI0oBeKa

94

95

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlabopaTtopHas pabota «3ydeHue copToB
KYJBTYPHBIX PACTEHHH U MIOPOJ
JIOMAIITHUX KUBOTHBIX»

MeToap! celeKIIMOHHON paboTHl.
JlaGopaTtopHnast pabora «3yuenue
METOJIOB CEJIEKLIUN PACTEHUI»

0.5

0.5




JlocTHKEeHMS CEeEKIIMU PaCTEHUN 1

96 *KHUBOTHBIX. [IpakTnueckas pabora 1
«ITpuBHBKa pacTeHU»

97 CoxpaHeHue, U3y4eHHEe U UCI0JIb30BAHUE 1
TeHETHYECKUX PECYPCOB
buoTexHonorus kak Hayka U OTpacib

98 npou3BojcTBa. [IpakTuyeckas padbora 1 0.5
«M3ydyenne 00beKTOB OMOTEXHOIOTUIY

99 OCHOBHBIE HANPaBJICHUS CHHTETHYECKON 1
Ounonoruu

100 XpOMOCOMHasI ¥ T€HHAsI MH)KCHEPUS 1

101 MeaunuHCcKue OMOTEXHOJIOTHU 1

102 PesepsHbiit ypok. IloBTOpenue, 1
0000111eHIe, cUCTEMaTH3AIUs 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 102 135

[TPOI'PAMME




11 KIIACC

KosaunuyecTBo 4acoB Mara DJIeKTPOHHbIE
Nenn/m Tema ypoka Beero KonrTpoabubie IIpakTtuueckue = M3y4de :)Ig:)l;l;zizlfe ILHLIC
padoThI padoThI HUA pecypest
1 OpontonuoHHas teopus Y. Jlapsuna 1
2 JIBroKyIME CHIIBI 3BOJIIOLUY BUIOB 110 Y. 1
Hapsuny
3 Bbopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIN U 1
UCKYCCTBEHHbIH 0TOOp
4 DopMUPOBAHHE CUHTETUYECKON TEOPUHU 1
3BOJIIOLIMU
5 DTarbl HBOIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUSA U MAKPOIBOIIOLUS
6 [lonynsauus — 3J1eMEeHTapHas €IMHULA SBOJIIOLUN 1
3akoH reHeruueckoro papHosecus J[x. Xapau, B.
7 Baitn6epra. Jlaboparopnas padota «BwisiBieHHE 1 0.5
U3MEHYMBOCTHU y 0c00€el OJJHOTO BHIa»
8 OneMeHTapHble (aKTOPBI IBOTIOIMU 1
9 O ekt ocnoBarens. IpdekT OyTbUIOUHOTO 1
TOpJIBIIIKA
10 Murpanuu. M3omsmum nomyssiui: 1
reorpaduueckas, Ouonormueckas
11 EctecTBeHHbII 0TOOP — HanpasiIstoui GpakTop 1
HBOJIIOLIAU
12 [TonoBoit oT60OP 1
[Ipucrnocob1eHHOCTh OPraHU3MOB KaK pe3ysibTaT
13 MUKpodBoroiuu. JlaboparopHas pabota 1 05

«M3yuyenune apomMop(ho30B U uAMOAIANTALUN Y
pacTeHHH U KUBOTHBIX)»




[Ipumepbl MPUCIIOCOOICHHN Y OPTraHU3MOB:
Mophooruueckue, GU3n0IOTUIECKHE,

14 OMOXHMMHYECKHE, MTOBeIeHUecKue. JJabopaTtopHas 1 0.5
pabora «I[IpucnocobaeHuss OPraHu3MOB U UX
OTHOCHTEJIBbHAS LIEIeCO00Pa3HOCTH
Bup, ero kxputepun u crpykrypa. Jlabopatopnas
15 pabora «CpaBHEeHHE BUIOB MO 1 0.5
MOP(}OIIOTHUECKOMY KPUTEPHIO»
16 CtpykTypa BUaa 1
17 BupnooOpa3oBanue kak pe3yabTar 1
MHUKPOIBOJIOIIH
18 CBs13b MUKPO3BOJIIOLUH U SIIUAEMHOIOT MU 1
19 MakposBodtonus. [laneoHTosorndeckne MEeToabl 1
U3y4EHHSI SBOJIIOLIUU
20 buoreorpadudeckne MeTOAbl H3yYCHHUS 1
9BOJIOLINU
21 OMOPHOJIOTHYECKHE ¥ CPABHUTEIHHO- 1
MOP(OJIOTHUECKUE METO bl U3YUEHHSI SBOITIOLIUHT
22 MounekynsipHO-TeHETHYECKHE, OMOXUMHYECKHE U 1
MaTeMaTHYECKUE METO/Ibl U3YUEHHsI SBOJIIOLIUU
23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH 1
24 AnantuBHas paauaus. HepaBHOMEpHOCTD 1
TEMIIOB 3BOJIOLIMH
o5 Hay4Hble runoTe3bl IpOMCXOXKACHUS )KU3HU Ha 1
3emie
26 JloHay4HBIE IPENICTaBICHUS O 3aPOKICHAN KU3HU 1
27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOW IBOTIOLNN 1
28 ['umoTe3b! 3apOKIACHUS )KU3HA 1
Hcropus 3eMin 1 METOIBI €€ H3yUCHUSI.
29 JlaGopartopHas pabota «3yueHue u onucanue 1 0.5

HCKOIMACMBbIX OCTATKOB APEBHUX OPIraHU3MOB»




30 HavanpHbIe 3Tanbl OpraHuYeCcKOi SBOTIOINH 1
31 DBOJIIOIHS DYKAPUOT 1
OCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIILHOTO
32 mupa. [Ipaktudeckas padbora «3ydeHue 1 05
0COOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX
OTJICTIOBY
33 OCHOBHBIE 3TaITbl YBOJIOIMH KHUBOTHOT'O MHpa 1
DBoIOIMS )KUBOTHBIX. [IpakTryeckas pabora
34 «M3yueHune ocoOEHHOCTEH CTPOCHUS 1 0.5
MTO3BOHOYHBIX JKHBOTHBIX)
35 PazButue xu3HM Ha 3eMiie 1o 3paM U eproam 1
36 MaccoBble BEBIMUPAHUSI — IKOJIOTUYECKUE 1
KPHU3UCHI POIILIOTO
37 CoBpeMeHHbIH KOJIOTHYECKUI KPU3UC, ET0 1
0COOCHHOCTHU
38 CoBpeMeHHas cucTemMa OpraHu4eckoro Mupa 1
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIBI OPTaHU3MOB 1
40 AHTpPOIIOJIOTHS — HayKa O 4Y€JIOBEKE 1
a1 Pa3BuTHe npeacraBieHui 0 TPOUCXOKICHUI 1
YyeloBeKa
MecTo yenoBeka B CUCTEME OPraHUIECKOTO MUPA.
42 JlaboparopHas pabota «3ydueHune ocobeHHOCTEN 1 05
CTPOEHHUS CKeJleTa YeTIOBEeKa, CBSI3aHHBIX C
TPSIMOX OXKIICHHEM)
43 JIBIO>KyIIIME CUITBI aHTPOTIOTEHE3a 1
44 CooTHOIIICHHE OMOJIOTHIECKUX U COITUATBHBIX 1
(bakTOpOB B aHTPOTIOTEHE3E
45 OcHOBHBIE CTaIUN aHTPONOI€HE3A 1
46 [TameoreHeTnka M majeoreHOMHKA 1
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKA 1




Yenoseueckue pachl. [IpakTuueckas padora

48 «M3y4eHne 3K0JIOrMYECKUX aalTalluid YEI0BEKa» 0-5
49 MexaucuuIIMHapHble METOAbI aHTPOIIOJIOTUU 1
50 3apokeHNE U Pa3BUTHE IKOJIOTUN 1
Mertonsl skonorun. JlaboparopHas pabora
51 «M3y4eHre METOI0OB AKOJIOTHYECKUX 1 0.5
UCCIIEIOBAHUI»
52 3HaveHHEe FKOJOTUUECKUX 3HAHUU JJI YeIOBeKa 1
53 Dkonorudeckue GpakTopsl 1
AbGuotuueckue daktopbl. CBET Kak
54 sKoyoruaeckuit gpaxrop. Jlaboparopuas padora 1 05
«BplIsgBIIEHNE TPUCTIOCOOICHUN OPTraHU3MOB K
BIIUSTHUIO CBETA)
AbGuotnueckue dakropsl. Temneparypa kak
55 sKosoruueckuii hakrop. Jlaboparopuas padora 1 05
«BbIsBIIEHNE TPUCITOCOOIEHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEpaTyph»
AbGuotnueckue ¢akTopbl. BrnaxHOCTh Kak
56 sKosiornueckuii ¢pakrop. JlaboparopHas padora 1 05
«AHaTOMHYECKHEe OCOOEHHOCTH PACTeHUN U3
pPa3HBIX MECT OOUTAHUS
S7 Cpenpbl oOuTaHusl OPraHu3MOB 1
58 buonorunueckne puTMbl 1
59 KuzneHusle popMbI OpraHU3MOB 1
60 buotnyeckue pakTopsl 1
61 3HaueHne OMOTHYECKUX B3aUMOICHCTBUMN ISt 1
CYIIIECTBOBAHMS OPTaHU3MOB B CpeJie OOUTAHUS
62 DKOJIOTHIECKHUE XapaKTEPUCTHUKHU TOTYIISAIIAN 1
63 OCHOBHBIE TIOKQ3aTEJIH MOMYJISIIIAH: YUCIICHHOCTD, 1

IJIOTHOCTB, BO3PACTHAA U ITOJIOBAsA CTPYKTYpa




OCHOBHBIE ITOKa3aTeIn IOITYJIAIUN

64 POXIaeMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, 1
MUTpAIUU
65 DKOJIOTHYECKasi CTPYKTYypa MOMYJISIIUN 1
66 JlnHaMuKa OMyJIISIUY U €€ PeryJIsius 1
67 Kpussie pocra uncnenHoctu nomynsuuu. Kpusele 1
BBEDKUBAHHUS
Dkonoruyeckas Hua Bujaa. JlaboparopHas
68 pabora «[IpucnocoOeHus CEMsH PaCTCHHUH K 1 0.5
pacceIeHuIo
69 Bun kak cucrema nomysiuii 1
70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUN 1
YKUBOTHBIX
71 Coo011ecTBO OpraHu3MOB — OHUOIICHO3 1
72 DKocucrema Kak OTKpbITasi cucTema 1
73 KpyroBopoT BemiecTB U MOTOK SHEPTHH B 1
9KOCHCTEME
74 OCHOBHBIE TIOKA3aTeN SKOCUCTEMBI 1
75 OKOJIOTUYECKHE MUPAMUJIbI 1
76 N3meHeHns coo0IIecTB — CYKIIECCHH 1
77 [TpupoaHBIe 5KOCUCTEMBI. DKOCHCTEMBI 03€p H 1
peK. DKOCUCTEMbI MOpeil U OKEaHOB
78 [Tpupoansie OKOCHCTEMBL. DKOCUCTEMBI TYHID, 1
JIECOB, CTETEH, MYCTHIHB
79 AHTpPOIOT€HHBIE IKOCUCTEMBI 1
80 Ypb6oskocucremsl. [IpakTuueckas pabota 1 05
«M3ydeHue u omrcanue ypOOIKOCHCTEMBI '
81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX 1

B3aUMOJCHCTBHUI OpTraHnu3MOB B 9KOCUCTEMAX




MexaHu3Mbl BO3JAEHCTBUS 3arpsA3HEHUIN pa3HbIX

82 TUIIOB Ha CyOOpraHW3MEHHOM, OPTaHU3MEHHOM, 1
MOMYJISILIMOHHOM U 9KOCHCTEMHOM YPOBHSIX

83 buochepa — obmeranerapHas 06o10uka 3eMiau 1

84 Yyenue B. U. Bepnazackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOCHEphI 1

86 KpyroBopoTsl BeliecTB U OMOreOXUMHUECKHE 1
IIUKJITBI

87 3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH 1

88 YcroituuBocTh Ouocdepsl 1

89 DKOJIOTMYECKUE KPU3HUCHI U UX PUUUHBI 1

90 BosneiicTBue uenoBeka Ha Guocdepy 1

91 AHTponorueHHoe BO3J/ICUCTBUE HA PACTUTEIbHBIN U 1
YKUBOTHBIH MUP

92 OxpaHa IpUpoIbI 1

93 OcCHOBHBIE IPUHIIUIIBI YCTOWYUBOTO PA3BUTHS 1
YeJIOBEYECCTBA U TIPUPOJIBI
PanmonaibHOE PUPOIONIOIB30BAHHE U

94 COXpaHEeHHEe OMOJIOTHYECKOTr0 Pa3HO0Opasus 1
3emiun

95 O600menue mo Teme «MUKPOIBOIIONHUS U €€ 1
pE3yIbTaThD)

96 O6061menue mo Teme «MakpoIBOTIOIUS U €€ 1
Pe3YIIbTAThD)

97 O606mmenue o teme «lIpoucxoxaenue u 1
pa3BUTHE )KU3HU HA 3eMIie»

98 O606menue o Teme «IIpoucxoxaeHue yemoBeka 1
— QHTPOTIOTEHE3

99 O6o0611eHne IO TeMe «DKOJIOTHS — HayKa O 1

B3aUMOOTHOLICHUAX OPraHU3MOB»




O06o006menue mo Teme «OpraHu3Mbl U cpejia

100 1
oOuTauus»

101 O060061eHrE 10 TEME «DKOJIOTUSA BUJIOB U 1
MO YIS

102 O6o6menue o Teme «buocdepa — rimodanpHas 1
9KOCHCTEMAY

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




ITPOBEPAEMBIE HA EI'3 11O BUOJIOI'MA TPEBOBAHUA K PE3YJIbTATAM OCBOEHU OCHOBHOH
OBPA30OBATEJBHOU ITPOI'PAMMBbI CPEJJHEI'O OBIIEI'O OBPA3OBAHMUA

Ko . .

I olllse SEMOTO IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro
poBep 001ero ooOpazoBaHus

TpeOoOBaHUSA

ChopMHUpPOBAaHHOCTh 3HAHHUKW O MECTE W POJIM OMOJOTHU B CHCTEME CCTSCTBCHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHUPA, B IMO3HAHWU 3aKOHOB MPHUPOJBI U PEHICHUH XU3HEHHO BAXKHBIX COIMAIBHO-ITHUYECKUX,
SKOHOMMYECKHUX, IKOJOTHYESCKHUX IIPOOJIEM YECIIOBEUECTBA, a TAKXKE B PEIICHUU BOIPOCOB PAIl[HOHAIBHOIO MPUPOIO0IIOIb30BAHNUS,
B (hOPMHUPOBAHHH IIEHHOCTHOTO OTHOIICHUS K MPUPOJE, OOMIECTBY, YEIOBEKY; O BKJIAJIC POCCUUCKUX H 3apyOS)KHBIX YUIEHBIX —
OMOJIOTOB B pa3BUTHE OMOJIOTHUU

Brnagenune cucremol 3HaHHWN 00 OCHOBHBIX METOJIaX HAYYHOTO IO3HAHWSI, HUCIIOJIb3YEMBIX B OMOJOTHYECKHX HCCIICTOBAHMSIX
KUBBIX OOBEKTOB M DJKOCHUCTEM (OMHCAHHUE, H3MEPEHHEe, MPOBEACHHUE HAOIIOJCHHI); Ccloco0amMH BBISBICHHS U OLICHKH
AHTPONOTCHHBIX U3MEHEHUI B IPUPOJIE.

YMeHue BBIABUTATH THIOTE3bI, MPOBEPATh HMX OJKCHEPUMEHTATbHBIMU CpeACTBaMH, (OPMYNHpYs Leidb HCCISA0BaHuUS,
AHAJIM3UPOBATH MMOJYYECHHBIE PE3YJIBTAThI U JAEJIATh BHIBOIbI.

BrisiBneHre 3aBUCHUMOCTH MEXKIY HCCIEIyeMBbIMU BEIWYMHAMH, OOBSICHEHHE MOJYYCHHBIX PE3yabTaToB M (HOPMYIHpPOBAHHE
BBIBOJIOB C HCIIOJIb30BAaHUEM HAYYHBIX OHSATHM, TEOPUI U 3aKOHOB

YMeHue BinageTh CUCTEMON OMOJIOTMYECKUX 3HaHUHM, KOTOpasi BKJIOYAET: OCHOBOMOJIArarolie ONOI0rnueckKre TEpMUHBI U TTOHSTUS
(KM3HB, KJIETKA, TKaHb, OPraH, OPraHU3M, BUJ, MOIMYJIALMS, SKOCHCTeMa, OMOIIEH03, Onocdepa; MeTaboan3M, roMeocTas, KIeTOUHbINH
UMMYHUTET, OHOCHHTE3 Oenka, OWOMOJMMEpHl, JUCKPETHOCTb, CAMOPETYJSAIMS, CAMOBOCIPOW3BEIEHNE, HACJEICTBEHHOCTD,
W3MEHUHMBOCTb, SHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);

ouonoruueckue teopun: kierounas teopus T. I1IBanna, M. Illnelinena, P. BupxoBa; kioHaJIbHO-CEIEKTUBHOIO UMMYHHUTETA 1.
Opnux, .M. MeunukoBa, XpoMOCOMHas Teopusi HaciaeAcTBeHHocTH T. MopraHa, 3akoH 3apoablimeBoro cxonacrsa K. bapa,
sBONMIOLMOHHAsA Teopuss Y. JlapBuHA, CHUHTETHMYECKas TEOpPHUS OHBOIIOLHH, Teopus anTpororenesa Y. [lapBuHa; Tteopus
o6uoreoneno3a B.H. Cykauéna; yuenue H.J. BaBuioBa o 1ieHTpax MHOrooOpasusi U NMPOUCXOXKJICHHUS KYJIbTYPHBIX pacTeHUH,
yuerne A.H. CeBeprioBa o myTsx ¥ HanmpaBJIeHHUIX dBojtonnu, yaenne B.W. Bepuaackoro — o 6uocdepe);

3aKOHBI (eJMHOOOPa3Hs TOTOMKOB MEPBOT0 MOKOJIEHHUS, paclleIeHUs MPU3HAKOB, HE3aBUCUMOTO HACJIeI0BaHUs MPU3HAKOB [ .
MeHens; CLHEIUIEHHOTO HAcIeNOBaHUs NMPU3HAKOB M HAapyIIEHUs cLeluieHus reHoB T. Moprana; rOMOJIOrMYeCKHX PSAJOB B
HacneacTBeHHON m3MmenunBoct H.W. BaBuioBa; renermueckoro paBHoBecus Jx. Xapau u B. BaitnOepra; 3apozpliieBoro
cxogactsa K. bapa; ouorenernueckuii 3akon J. ['ekkens, ©. Mroepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMILIEMEHTAPHOCTH);

npaswia (MmuHuMyMa FO. JInOuxa, 93K0JI0ruyecKkoi nupaMuabl 4ucesi, 0MoMacchl U SHEPTHH);




runote3bl (koanepsarHor A.W. Onapuna, nepsudynoro OymnboHa [Ix. Xonaeiina, mukpocdep C. @okca, pubdo3uma T. Uek)

YMeHue pemath MOUCKOBbIE OHMOJIOTMYECKHUE 33Jayd; BBIABIATH MPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY HCCIETyeMbIMU
OHMOJIOTMYECKUMHU 0OBEKTaMU, TIPOIIECCAMH U SIBIICHUSIMU; JIENIATh BBIBOJIBI M IPOTHO3BI HA OCHOBAHUU MOJTyYCHHBIX PE3YIIBTATOB,
COCTaBJISITh TEHOTUITUYECKUE CXEMbI CKPEIIMBAHUs /ISl PA3HbIX TUIOB HACIEIOBAHUS MIPU3HAKOB y OPraHU3MOB, COCTABIISATH CXEMbI
MepEeHOCca BEIIECTB U SHEPIUU B 3KOCUCTEMaX (1IeTH MUTAHUS, TUIIEBHIE CETH)

YMeHue ycTaHaBJIMBaTh B3aWMOCBSA3H MEXAYy CTPOCHHEM M (DYHKIUSMH: OpPraHOMIOB, KJIETOK Pa3HBIX TKaHEH, opraHaMu U
CHUCTEMaMM OpPIaHOB Yy PAcTEHUM, KMBOTHBIX M YEIOBEKAa; MEXAY 3TamaMM oOMEeHa BEIIEeCTB; 3TallaMHM KJIETOYHOI'O LMKIA U
KU3HEHHBIX LUKJIOB OPraHU3MOB; dTallaMyd SMOPHOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM U (EHOTHIIOM, (EHOTHIIOM U (haKTOpamu
cpeabl OOMTaHUs; MPOLECCAMU 3BOJIIOLMHU; JABWKYIIMMU CHJIAMH AHTPOINOIe€HEe3a; KOMIIOHEHTAaMM DPAa3JIMYHbIX 3KOCUCTEM H
MPUCIIOCOOTICHUSAMHU K HUIM OPTaHU3MOB

YMenune BBIACIIATh CYIICCTBCHHBIC ITPHU3HAKU!

CTPOEHUS BUPYCOB, KJIETOK IPOKAPUOT U 3YKapUOT; OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BHJI0B, OMOI€OII€HO30B,
HKOCHUCTEM U OMOC(hephl; CTPOCHHUSI OPTaHOB M CUCTEM OPTraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA; MMPOIIECCOB KU3HEACATEIHHOCTH,
IPOTEKAIOIIUX B OPraHU3Max PacTeHUH, )KUBOTHBIX U YEJIOBEKa; OMOJIOTMYECKUX IPOLIECCOB: 0OMEHa BelecTB (MeTaboIu3M),
nHbOpMAIMKM W TIPEBPALICHUS SHEPIUU, OPOXKEHHUS, aBTOTPOPHOTO M TeTepOTPO(HOr0 THUMOB MUTAHHA, (OTOCHHTE3a U
XeMOCHHTE3a, MUTO03a, Mei03a, TaMeTOreHe3a, SMOPUOreHe3a, IOCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, UHMBH1yaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMO/ICHCTBHS T€HOB, FeTepo3uca; AeHCTBUN HCKYCCTBEHHOTO 0TOOpa, CTAOMIIM3UPYIOIIETO,
JBIDKYILIETO M Pa3phIBAIOIIETO €CTECTBEHHOro 0TOOpa; alJIoNaTpUYEeCKOro M CUMIATPUUECKOro BHI000pA30BaHMS; BIIMSHUS
JOBUKYIIMX CHJI DBOJIOLUMU Ha T€HOQOH] MOMYJSIMH; MPUCIOCOOIEHHOCTH OpPraHU3MOB K cpejie OOMTaHus, 4eperoBaHus
HaIPaBJICHUH HBOJIIOLIMU; KPYTOBOPOTA BEIIECTB U TOTOKA YHEPTUU B DKOCUCTEMAX

CdopmupoBaHHOCTh YMEHHUS BBIACTATH CYIIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT; OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEO1IEHO30B U 3KOCUCTEM; OCOOEHHOCTH IPOIIECCOB 0OMEHA BELIECTB U NMPEBPAIlECHUs
SHEPTUH B KJIETKE, (OTOCHHTE3, TNIACTHYECKOTO U PHEPTeTUYECKOro 0OMEHa, XEMOCHHTE3a, MUT03a, Meii03a, OIJI0JOTBOPEHHS,
Pa3BUTHUS U Pa3MHOXKECHMSI, MHIANBUYAJbHOTO PAa3BUTHUs OpraHu3Ma (OHTOreHe3a), 0OphObI 3a CYyIIeCTBOBAHHE, €CTECTBEHHOTO
otOopa, BHUA00Opa3oBaHMs, MNPUCIOCOOIEHHOCTH OPTraHW3MOB K cpene OOWTaHUs, BIHUSHUA KOMIIOHEHTOB SKOCHUCTEM,
AQHTPOIIOTCHHBIX U3MEHEHHUH B IKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U MPEBPAIICHUs YHEPTHUU B Onochepe

YMeHHE HCIOIb30BaTh COOTBETCTBYIOIIUE ApTyMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJOTUIO M CHMBOJIMKY JUISI JTIOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATHUUYECKUX TPYII; B3aUMOCBSI3U OPTaHU3MOB M CPebl OOUTAHHS; €IUHCTBA YEIIOBEYECKUX
pac; HeoOXOJUMOCTH 3/10pOBOT0 00pa3a *KHU3HU, COXPaHEHUs pa3HO0Opa3usi BUJOB U IKOCHCTEM KaK YCIIOBUSI COCYIIECTBOBAHUS
MIPUPOJIbI U YEIOBEUECTBA

YMeHue KpUTHYECKH OIeHUBaTh HH(OpMaIMI0O OHOJOTHYECKOTO COJEP)KAaHUS; HHTEPIPETHPOBATh STUYECKHE aCHEKTHI
COBPEMEHHBIX MCCIIEIOBAaHUM B OMOJOTUU, MEAUILIMHE, OMOTEXHOJIIOTUH; pacCMaTpUBaTh INI00AIbHBIE SKOJIOTHYECKHE MPOOIeMBbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIUIO




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D I10 BUOJIOTUHN

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

11

1.2

buosorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

CoBpemeHHass OMOJNOTHA — KOMIUJICKCHAs Hayka. buoiormdeckue Haykd W U3ydaemble MMU Tpobiembl. DyHIamMeHTaJIbHbIE,
IIPUKJIQJHBIE U TIOMCKOBbIE HayYHbIE UCCIEIOBAaHUS B OMOJIOTUH.

3nayenne Owonornu B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAay4yHOW KapTuHbl Mupa. IIpodeccun, cBsizaHHBIE C
Ouosiorueil. 3HaueHue OMOIOTUY B IPAKTUYECKOH EATEIbHOCTH YEJI0BEKA: MEIUIIMHE, CEIbCKOM XO035HCTBE, IPOMBIIUIEHHOCTH,
OXpaHe IPUPOABI

JKuBble cucTeMbl Kak NpeaAMeT n3ydeHust ononoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, AUCKPETHOCTD
U LEJIOCTHOCTb, CJIOKHOCTb M YIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHU3alusA, CaMOBOCIIPOU3BEICHUE,
pa3IpaxuMOoCThb, '3MEHYUBOCTh, POCT U PA3BUTHE.

YPOBHU OpraHM3alyy >KMBBIX CHCTEM: MOJEKYJSIPHBIA, KICTOYHBIN, TKAHEBbIM, OpPraHU3MEHHBIN, MOIYJALUOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OnoreonieHoTHYeCKUi), Ouocdepusrii. Ilpomeccrl, npoucxoasiye B KUBBIX cucreMax. OCHOBHBIE MPU3HAKU
xuBoro. JKu3Hp Kak (hopma CyIecTBOBaHUSI MATEPUU

1.3

2.1

2.2

Mertoab! 6nonornueckoit Hayku. HaOmnronenue, uamepenue, 3KCIepUMEHT, CUCTeMaTH3alus, MeTaaHanu3s. [loHsTre o 3aBUCUMOi
U He3aBUCHMOM nepeMeHHOoH. IlnanupoBanne skcnepumenta. IlocranoBka u nposepka runore3. Hynesas runoresa. I[lonstue
BBIOOPKH U €€ JOCTOBEPHOCTh. Pa3dpoc B Ononornueckux faHHbIX. OLEHKa JOCTOBEPHOCTH MOJTyYEHHBIX pe3yabTaToB. [[puunHebI
HCKa)XCHMS PE3yJbTaTOB HKCIIEpUMEHTA. [IoHsATHE CTaTUCTUYECKOTO TECTa

Knerka kak Onojorudyeckas cucrema

Knerka — cTpykTypHO-(yHKIMOHaNIbHAs eQuHULA KuBoro. Mcropus oTkpeiTusi kierkud. PaGoter P. I'yka, A. JleBeHryka.
Knerounas teopus (T. IlIBann, M. neiinen, P. Bupxos). OCHOBHbIE MOJI0XKEHUSI COBPEMEHHON KJIETOYHOW TEOPUH.

MeTtosbl MOJEKYISIpHOW W KIETOYHOM OMOJIOTMM: MHUKpPOCKONUS, XpoMmaTorpadus, 371eKTpodopes, METo]] MEUEHBIX aTOMOB,
muddepeHnanbHOe HeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

XVMHYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOIEMEHThI. Bosta 1 €€ poJib Kak pacTBOPUTENS, peareHTa, y4acTue B
CTPYKTYPUPOBAHUH KIIETKH, TEIIOPETYJSAIMH. MuHepaibHble BEIIeCTBa KICTKH, UX Ouojoruueckas pojb. Poinb KaTHOHOB U
AHUOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMMHOKUCIIOTHBIN cocTaB 6enkoB. CTpyKTyphl OeKoBoi Mosiekyinbl. [lepBudHas cTpykTypa
Oenka, menTHAHAas CBsI3b. BTOpuuHas, TpeTuyHasi, 4eTBepTHYHas CTPYKTYphl. Jlenatypanus. CoiicrBa OenkoB. Kinaccuduxarms
6enkoB. buonornueckue GyHKIUU OEIKOB.




2.3

VYraeBoasl. MoHOCaXapHIbl, AUCAXapUabl, OJIUTOcaxapuasl U noiucaxapuabl. OOMU TUIaH CTPOCHUS U (PU3UKO-XUMHUECKUE
CBOICTBa yrieBo10B. buonornyeckue GyHKIMH YIIIEBOIOB.

Jluuapt. ['mapodunsHO-TUAPOPOOHBIE cBOMicTBA. Kitaccudukanus mununos. Tpurnunepuasl, Gochonunuibl, BOCKU, CTEPOUIBI.
buonoruueckue pynkuuu aunuaos. OOmIMe CBOWCTBA OMOJIOTMYECKUX MEMOpPaH — TEKYy4eCTh, CIIOCOOHOCTh K CAaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. [JHK 1 PHK. Ctpoenne HykiienHoBbIX kuciaoT. Hykneotupl. [Ipuniun koMmiemenTapHocTu. [IpaBuio
Yapraddda. Ctpykrypa [JHK — nBoitnas cnupans. Mecronaxoxaenue u ouonorndeckue Gynknnn JJHK. Buast PHK. ®Oynkium
PHK B kietke.

Crtpoenue monekynbl AT®. Makpospruueckue cBs3zu B moJiekyiae AT®. buonornueckue ¢pynkuun AT®. BocctaHOBICHHBIE
MEePEHOCYHKH, UX QyHKmH B kiietke. CekBenupoanue JJHK.

CrtpykrypHass Ouonorus: OHOXMMHUYECKHE M OHMOPU3NYECKUE HCCIEAOBAaHUSA COCTaBa M IPOCTPAHCTBEHHOW CTPYKTYpPHI
OMOMOJICKYIT

Turb! KIIETOK: SyKaprHOTHYECKas ¥ poKaproTHueckas. CTpyKTypHO-()yHKIIMOHAIBHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotrnyeckoil kinerku. Kierounas crenka Oaxtepuil n apxei. OcoOEHHOCTH CTpPOEHMs TeTepoTpOoPHON U
aBTOTPO(PHON MIPOKAPUOTUYECKUX KIIETOK. MeCTO U POjIb MPOKApUOT B OMOIIEHO3aX.

Crpoenre M (yHKIMOHMpPOBaHME 3yKapuoThdyeckod kieTku. [lnasmarmyeckas memOpana (ruasmanemma). CTpykrypa
MJIa3MaTuueckoil MeMOpaHsbl. TpaHCHOPT BEIIECTB Yepe3 IUIa3MaTHYECKYI0 MeMOpaHy: macCuBHBIN (nuddysus, odneruénnas
i Qy3ns), akTUBHBIN (IEpBUYHBIA U BTOPUYHBIA aKTUBHBIM TpaHcnopT). [Tomynponumaemocts MeMOpanbl. Pabora HaTpuii-
KaJIME€BOT0 Hacoca. DHAOLMTO3: MUHOLUTO3, (arouuTo3. Dx301uTo3. Kinerounas crenka. CTpykTypa U (QyHKIUU KJIETOYHOMN
CTEHKH pacTeHHi, TpHOOB.

Huromnnasma. [{uto3onb. [{utockenet. [Bmwkenue mutoriazmbl. Opranousl kieTku. OqHoMeMOpaHHbIE OPTaHOUIBI KIIETKU:
sHpomnazmaTrueckas cetb (JI1C), anmapart ["osb/pkH, TU30COMBI, UX CTpoeHHe U (PyHKIMH. B3anMoCBsa3b 01HOMEMOpPaHHBIX
opraHonioB kieTku. CTpoeHHE TpaHyJIsIpHOro peTukyiayma. CUHTE3 pacTBOpPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
I'mankwuii (arpaHysIsIpHBIN) SHAOIUIA3MaTHUeCKUi peTukyinyMm. CexkperopHas GpyHKIus annapaTa ['onbmpku. TpaHCHoOpT BelIecTB B
KJIeTKe. Bakyosn pactutensHbIX KieToK. Kiterounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUIACTUIBL.

CrpoeHne U (QYHKIMM MHUTOXOHApHM M T1uiacTui. IlepBuuHbIe, BTOPUYHBIE M CIOXHBIE IIACTHABI (DOTOCHHTE3UPYIOLIUX
9yKapuoT. XJIOpOIIACThI, XPOMOIUIACTHI, JEMKOIIACTHI BBICIIUX PACTCHHM.

HememOpannbie opranoust kietku CtpoeHue u GyHKIIMA HEMEMOpPaHHBIX OpraHOUA0B KIIeTKU. PubocoMbl. MUKpo(hHIaMeHTHI.
Meleunsle kiaetkd. Mukporpyoouku. Kierounsnii nentp. CTpoeHHe M JIBH)KEHHE JKI'YTHKOB M pecHHYEK. MUKpOTPYOOUKH
nurorsia3Mel. LleHTpros.

Snpo. OOGonouka sijipa, XpOMAaTHH, KAapHOIUIa3Ma, SIPBIINIKH, UX CTpOeHHE M (PYHKIUHU. SIIepHBIA OETKOBBI MAaTpHKC.
[IpocTpaHCTBEHHOE pacoIOKEHHUE XPOMOCOM B HHTepda3zHOM siipe. benku xpoMaTiHHa — THCTOHBI.




2.4

Knerounbie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 9YKapHOT (PacTUTENbHOMU, 5KUBOTHOM, TPHOHOI)

AccuMuIISIIMS M TUCCUMWISIIMA — JIB€ CTOPOHBI MeTabonu3Mma. Tumbel oOMeHa BellecTB: aBTOTPO(MHBIMN U reTepoTpOoHBIN.
VYyactre Kuciopojna B OOMEHHBIX Ipoleccax. DJHepreTndyeckoe olecrieueHue KieTku: mpespaiienne ATD B oOMeHHBIX
nporneccax. @epMeHTaTUBHBIN XapakTep peakiuil KJIeTo4Horo Meradonusma. epMeHThI, UX CTPOEHUE, CBOMCTBA U MEXaHU3M
neiictusi. Kopepmentsl. OTnnuns GepMEeHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-akTHBATOphl U OENKU-UHTUOUTOPBI.
3aBUCHUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEAKIMNA OT Pa3IUUHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHUYECKHUX BellecTB B KieTke. dorocunTe3. Poib xioporuactoB B npouecce Gporocunre3a. CBeToBas U
TemMHOBasi (¢a3bl. [IpoaykTHBHOCTH (oTOCHHTe3a. BiumsiHue pasnuyHbIX (aKTOPOB Ha CKOPOCTh (DOTOCHHTE3a. 3HaueHHUe
¢dorocuHTe3A.

XemocuHre3. PazHooOpa3ue opraHu3MOB-XE€MOCUHTETUKOB: HUTPUDUIMPYIOLE OAKTEPHH, >KeIe300aKTepuu, cepoOaKTepu,
BOJIOPOJIHBIEC OaKTEepHH. 3HAYEHUE XEMOCHUHTE3A.

AnaspoOHble opranusmbl. Buzabl Opoxenus. IlponykTsl OpokeHMsT M HX MCIOJIb30BaHHE 4YEJIOBEKOM. AHa’poOHBIE
MHUKPOOPTaHU3MbI KaK 0OBEKTHI OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.

AspoOHBIE OpraHu3Mbl. DTarbl 3HEpreTudeckoro oomexa. [lonroroBurtenbHbli 3Tamn. I ukonus — 6eCKUCIOpoIHOE pacilieIIeHUe
TJTFOKO3BI.

buonoruyeckoe OKHCIEHHME, WIM KJIETOYHOE JbIxaHue. Poib MUTOXOHApPHM B Iporeccax OHOJIOTMYECKOTO OKHCICHMSL.
Huxnuaeckue peaknuu. OkucnurenbHoe ¢dochopunupoBanue. [IpenmyiiectBa a’poOHOro MmyTH OOMEHa BEIISCTB MEpen
aHadpoOHBIM. D) (PEKTUBHOCTH HHEPTETUUECKOr0 0OMeHa

2.5

Peaknun MmatpuyHoro cuHTe3a. [IpuHIMIT KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUYHOTO CUHTE3a. Peanu3aius HaciaeacTBEHHOM
uHpopmanuu. I'eneTnueckuil koj, ero cpoiictBa. Tpanckpunius — Matpuunblii cunHTe3 PHK. IlpuHuunel Tpanckpunuuu:
KOMIUIEMEHTApHOCTh, aHTUIIAPAIIENbHOCTh, ACUMMETPUYHOCTh. TpaHchsauus U e€ aTambl. Ydactue TpaHcnopTHeix PHK B
ouocuHTe3e Oenka. YcnoBus Onocuntesa 6enka. KogupoBanue aMmuHOKuCIOT. Postb pubocoM B OnocuHTE3€e Oenka.
Opranu3zaiiys reHoMa y poKapuoT U SyKapuoT. Perynsius akTUBHOCTH TeHOB Y TpokapuoT. [ unotesa onepona (®. XKakoo, XK.
Mano). Perynsauust oOMeHHbIX MpolieccoB B kieTke. Kiierounslit romeocTas.

Bupycbl — HekneTounbsie (GOpMBI )KU3HU U OONUTraTHBIE Mapa3uThl. CTpOeHHE MPOCTHIX U CIOKHBIX BHPYCOB, PETPOBHUPYCOB,
6axTeprodaros.

BupycHrbie 3ab6oneBanus yenoBeka, xKuBoTHbIX, pactenuit. CIINJI, COVID-19, counanpHble 1 METUITUHCKHE TTPOOIEMBI

2.6

Krnerounsrnii 1uki, ero nepuoasl u perymsnusa. Matepdaza u Muto3. OcoOEHHOCTH TPOIECCOB, MPOTEKAIONINX B UHTEpdase.
[TogroroBka xmeTkn K jAeneHuro. [IpecuHTeTHdecKWid (TMTOCTMHTOTUYECKUM), CHHTETHYECKHH M TIOCTCHHTETHYECKHI
(MIpeMUTOTUYECKUI) TIEPUOIBI UHTEP(A3BI.

Marpuunsiii cuate3 JIHK — pennmukanusd. [punnune permnkanun JJHK: kommiemMeHTapHOCTD, TOTYKOHCEPBATUBHBINA CUHTE3,
anTunapauienbHocte. MexanusMm pemmukaunn JIHK. Xpomocomsl. CtpoeHue xpomocoM. Tenomepbl W TeloMepasa.




XpPOMOCOMHBIN HA0Op KJIETKU — KapUOTHUII. JMIUIOMIHBIA M TaIUIOMAHBIA HAOOpPBI XpOMOCOM. ['OMOJOrHMYHBIE XPOMOCOMBI.
[1os10BBIE XPOMOCOMBI.

Henenue knetkn — muto3. CTaauy MHUTO3a U MPOUCXOJAIIME B HUX Ipouecchl. Tumbl MuTo3a. KapuokuHe3 M LMTOKHHES.
buonorunyeckoe 3HaueHne MUTO3a. Perynsauuns MUTOTHYECKOTO 1IMKIIa KiIeTKU. [IporpaMMupyemas kietouHas rubesb — arnonTos.
QyHKIMOHAIbHAS TCHOMUKA

OpFaHI/ISM Kak OMoJIOrHYecKast CHCTEMa

3.1

OnHOKIIETOUHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl 1 MHOTOTKAHEBBIE OPTaHU3MBI.

@opMbl pasMHOKEHHS OpPraHU3MOB: Oecrioyioe (BKJIIOYash BETETaTUBHOE) M TOJOBOE. Buapl Oecrmonoro pa3MHOXKCHHUS:
IIOYKOBaHME, CIIOPYJIALM, (hparMeHTalus, KIOHUPOBaHHE.

[lonoBoe pa3zmHoxkeHue. IlonoBble kieTku, uiau ramersl. Meio3. Cragum Mmeiio3a. IloBenenue Xxpomocom B Melo3e.
Kpoccunrosep. buosnornueckuii cmMbIci Mel03a U MOJ0BOro npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIraHU3MOB.
[IpenzapoxpimeBoe paspurue. ['amerorene3 y kuBOTHBIX. llonoBbie jkene3sl. OOpa3oBaHHE W pa3BUTHE MOJOBBIX KIIETOK.
Cnepmatorenes u oorenes. CTpoeHHe MOJIOBBIX KJIETOK. OIUIOOTBOPEHUE U SMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CrIOCOOBI
OILUIOZOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

WunuBunyanbHOE pa3BUTHE OpraHu3MoB (oHToreHes). Crazuu sMOpHOreHe3a >KUBOTHBIX (Ha mpumepe Jsrymku). JpobiaeHue.
Tunst npobnennst. OcoOeHHOCTH IPOOICHHS MIIEKOTTUTAOIINX . 3aPO/IBIIIEBHIE TUCTKH (TacTPYJIAIus ). 3aKiIajKa OpPraHoOB U TKaHEH
13 3apO/IBIIIEBBIX JUCTKOB. B3anMHoe BIMsiHUE YacTel pa3BUBAIOIIErocs 3apo/iblia (SMOpHOHAIbHAS MHIYKIM). 3aKiIa/IKa IJIaHa
CTPOEHUS KMBOTHOTO KaK pe3yJIbTaT HepapXHUECKUX B3aUMOAEUCTBUI reHoB. BiusHie Ha SMOpHOHANbHOE pa3BUTHE Pa3TMUHBIX
(baxkTOpOB OKpY’KaroIei cpebl.

Poct u pasBurue xuBoTHbIX. [TocTamOpuoHanbHelil nepuon. Ilpsamoe u Hempsimoe pasButue. Pazputue ¢ Meramopdo3om y
0eCr03BOHOUYHBIX U TTO3BOHOYHBIX KUBOTHBIX. BHOJIOrHUeckoe 3HaueHNe MpsIMOTO U HENPSIMOT'O Pa3BUTHUS, UX PacIIpOCTpaHEHHE
B nipupojie. TUIbI pocTa ;kUBOTHBIX. PaKTOPhI PETYIISALUN POCTa )KUBOTHBIX U yesnoBeka. CTaauy NoCTAIMOPHOHAIBHOTO Pa3BUTHUS
y JKUBOTHBIX U 4eaoBeKa. [leprnoabl OHTOreHe3a YenoBeka.

Pasmuoxenue u pasButue pacreHuil. ['ameropur u cnopodur. Meiio3 B )KU3HEHHOM LUKJIEe pacTeHuid. OOpa3oBaHue CIOp B
mpouecce Menos3a. ['amerorenes y pacreHuil. OIIOJOTBOPEHME M PAa3BUTHE PACTUTEIBHBIX OpraHu3MoB. JIBoiiHoe
OTUIOZIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH. MeXaHU3MBbI PEryJIsIIUA OHTOT€HE3a y PACTEHUN U
KUBOTHBIX

3.2

Hcropust cTaHOBIIEHHUS U Pa3BUTHS T'€HETUKU KaK Hayku. OCHOBHbIE T€HETHMUECKHE MOHSTHS U CHUMBOJIBI. ['OMOJIOTrHYHBIE
XPOMOCOMBI, aJIEJIbHBIE T€HBI, ATbTEPHATUBHBIC MPU3HAKH, IOMUHAHTHBIN U PELIECCUBHBINA MTPU3HAK, TOMO3UT0Ta, F€TEPO3UTOTa,
qyucTas JUHHS, THOpUAbI, reHoTurl, ¢eHoTurl. OCHOBHBIE METOABl TEHETUKHU: THOPUIOIOTHUECKHUM, ITUTOJIOTHYECKHIA,
MOJIEKYJIIPHO-TEHETUYECKUI




3.3

Mounorubpuanoe ckpemuBanue. [lepBreiii 3akoH MeHmenss — 3aK0H €IMHO0Opa3usi THOPUIOB MEpBOTO MOoKojeHus. [IpaBuio
noMuHUpoBaHus. Bropoil 3akon Menpaenss — 3akOH paclIerieHUs NMpU3HaKoB. LluTonoruueckre OCHOBBI MOHOTHOPHIHOTO
cKkpeuuBanus. [ unoresa 4uCTOTHI raMer.

AHanusupyrouee ckpemuBanue. IIpoMexxyTouHbIl XapakTep HacienoBaHMs. PacuiensieHue HTPU3HAKOB IPU  HEMOJIHOM
JOMUHUPOBAHWH.

Jurubpunnoe ckpeuuBanue. Tpetuil 3akoH MeHzenss — 3aKOH HE3aBUCUMOTO HaclelOBaHUA NMpu3HakoB. L{uronornueckue
OCHOBBI IUTHOPHUTHOTO CKPEIIMBAHUS.

CueruieHHOe HacneoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHOe Haclie/J0BaHUe I'€HOB, HapyILEHHE CLETIIICHUS MEXKIY
reHaMu. XpoMOCOMHasi TEOPHsI HACIIECTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIN MEXaHH3M OIIpENEIeHMs] Moja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHbli U
reTeporaMeTHbIN noj. ['eHeTnyeckas CTpyKTypa MojoBbIX XpoMocoM. HacienoBanue npu3HakoB, CUEIJIEHHBIX € MTOJIOM.
I'enotunn kak wenoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE JEWCTBHE TI'eHa. MHOXKECTBEHHBIM —AJJICIIU3M.
B3aumopeiicTBue HeamuienbHbIX reHoB. KoMmeMenTtapHocTs. Dnuctas. [lonmumepus

3.4

3.5

BzaumoneiicTBue reHoTUNA U cpeabl pu popMupoBaHuu (peHoTuna. M3smMeHunBoCTh npu3HaKoB. KauecTBeHHbIE U KOJIMYECTBEHHBIE
[IpU3HAKU. Buibl "3MEHUNBOCTU: HEHACIIEICTBEHHASI U HACIIEICTBEHHAsL.

MoaudukaoHHas ©3MEHUYUBOCTh. Poib cpesbl B hopMupoBaHUN MOAMGMUKALMOHHON M3MeHurBoCcTH. Hopma peakiu npusHaka.
Bapuarionsslii psa v BapuannonHas kpusas (B. Moranncen). CoiicTBa MoaM(DUKaIMOHHON N3MEHUYMBOCTH.

I'enotunnyeckass w3MeHUMBOCTb. (CBOWCTBA TI'€HOTUIIMYECKOW HW3MEHUMBOCTH. BuIbl TI'€HOTHIIMYECKOM HW3MEHUYMBOCTU:
KOMOMHATUBHAsI, MyTaI[HOHHAsI.

KomOuHaTtuBHas M3MEHUMBOCTh. Meilo3 M MooBOM Mpoliecc — OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. Poib KOMOMHATHBHOM
M3MEHYUBOCTH B CO3/IaHUM T€HETUYECKOTO pa3HO00pa3us B Ipeiesiax OHOTO BUA.

MyranroHHas U3MEHUMBOCTb. Buibl MyTalmii: reHHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHbIE ¥ MHAYLIMPOBaHHBIE MYyTalllH.
SnepHble u nuTOIIIa3Marnyeckue Myrauu. CoMaTHyecKre U 1ojoBble MyTarmu. [IpuurHbl BOZHUKHOBEHUSI MyTaluil. MyTareHsl u
VX BIMSHHAE HAa OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTIO IpOLecCa. 3aKOH TOMOJIOTMUECKMX psAJOB B HACIIEICTBEHHOU
n3menuuBocty (H.V. BaBunoB). BHesinepHas H3MEHUMBOCTh U HACJIEACTBEHHOCTh

Kapuotumn uenoBeka. MexayHapoaHas mporpaMMa HCCIIOBAaHUS T€HOMa 4eloBeKka. MeToabl M3yudeHUs] TCHETHKU YeIOBEKa:
TeHEaTOTUYECKUH, ONM3HEIOBhIN, [UTOTCHETUYECKHUH, MOMYISIIMOHHO-CTATUCTUYECKUH, MOJIEKYISIPHO-TEHETHUECKHIA.
CoBpeMeHHOe ompe/ielieHue TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBaHWE, TCHOTUIIMPOBAaHKE, B TOM unciie ¢ momombio TTIP-
aHanuza. HacnencTBeHHble 3a0oneBaHus yenoBeka. [ eHHbIe U XpOMOCOMHBIE 00JIe3HH YeloBeKka. bollesHH ¢ HacleICTBEHHOU
MPEIPaCTIOIOKEHHOCThIO. 3HAYCHHE MEIWIIMHCKOW TEHETHKH B TPEJOTBPAIICHHH M JICUCHWH TEHETUYECKUX 3a00JieBaHUMN
yenoBeka. CTBOJNIOBBIE KIETKU
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3.7

JlomecTukaius U cenekuus. 3apokJIeHHE CeJeKUUU U JoMecTukauuu. Yuyenue H.M. BaBuioBa o neHTpax NpOUCXOXKICHUS U
MHOroo0pasus KyJIbTYpHBIX pacTeHHid. Posb cenekuuu B CO34aHNUM COPTOB PACTEHUM U MOpoJ] )KUBOTHBIX. COpT, OPOAa, IITAMM.
3aKOH rOMOJIOTMYECKUX PAJIOB B HacieACTBeHHON u3mMeHurBocTy H.J. BaBuiioBa, ero 3HaueHue 115 CENEKLIMOHHON paOOTHl.
Mertoapl ceneKIMoOHHOW paboThl. ICKyCcCTBEHHBIN OTOOp: MAaCCOBBIM M MHIUBUAYATbHBIM. DTarbl KOMOMHAIIMOHHOW CEJICKITHH.
HcnpiTanue mpousBoauTeneil mo moromMctBy. OTOOp MO TEHOTHUITY C MOMOIIBIO OHEHKH (PEHOTHIA MOTOMCTBA U OTOOp MO
TEHOTHITY ¢ ToMonIbto aHanu3a JJHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CENEKUMOHHOW paldoThl. PannannoHHBIA M XMMUYECKMI MyTareHe3 Kak HCTOYHHK
MyTalil y KyJIbTYpHBIX ()OPM OpraHu3MoB. Vcronb30BaHHE T€HOMHOTO pelaKTUPOBAHM U METO0B pekoMOnHaHTHbIX JTHK
JUISL TIOJIyYEHHUsI HICXOAHOI0 MaTepuara sl CeJIeKIUH.

[Nomy4yenne monmmruionioB. BHyTpuBHIOBas TuOpuan3anys. BIM3KOpoACTBEHHOE CKpelMBaHue, WM WHOpuaMHT. HepoacTBeHHOE
CKpelIrBaHue, Wi ayropuausr. ['erepo3uc u ero npuuuHbl. Vicronb3oBaHue rereposuca B ceneKuuu. OtnanéHHas ruOpyau3arys.
[peononenne GecTuIoMst MEKBHIOBBIX THOPHIOB. JIOCTIDKEHHS CENIEKIINH PACTEHHI 1 JKUBOTHBIX

OOBeKThl, UCMONb3yeMble B OMOTEXHOJOIMH, — KJIETOYHbIE M TKAHEBbIE KYJIbTYpPbI, MUKPOOPraHM3MbI, MX XapaKTEPUCTHKA.
TpanunmonHas GMOTEXHOJOTHA: XJIeOONEeYeHUe, MOJyYeHHEe KHUCIOMOJIOYHBIX NMPOAYKTOB, BUHOAEIME. MMKpPOOHOIOTHUECKHUMA
cuHTe3. OOBEKTHI MHKpOOMOJIOTHYecKUX TexHonorui. IlpomsBoacTBo Oenka, aMMHOKUCIOT M BUTaMUHOB. MckyccTBeHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKIMS SMLIEKIETOK U KIIOHUPOBAHUE JKUBOTHBIX. METO/| TpaHCIIAHTALMM AJEP KIETOK.
XpoMocOMHas U reHHast MHkeHepust. VIckyccTBeHHBbIN CUHTE3 reHa U KoHcTpyupoBanue pekomOonHanTHbIX JIHK. Joctuxenus u
NEePCHEKTUBBI XPOMOCOMHOM M FeHHOM MHKeHepuu. MeauuuHckue OMoTeXHOo0ruH. VIcnonb30BaHue CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

4.2

buonoruueckoe pasnooOpasue opranusmoB. CoOBpeMEeHHas CHUCTEMa OpTraHWYecKoro wmupa. [IpuHIUNBI KiIaccupUKauu
opranu3mMoB. OCHOBHBIE CHCTEMAaTUUYECKHE TPYIIIHI OPTaHU3MOB.

OcoOeHHOCTH CTPOCHUSA M KU3HEAESITETbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakTepuu, apxeu, OAHOKIETOYHBIE TPHOBI,
OJIHOKJIETOYHBIE BOJOPOCIH, ApPYrue MNpOoTUCTHL. KoJOHWanbHbIE OpraHu3Mbl. JIBUJKEHME OJHOKIETOYHBIX OpPraHU3MOB:
amMEOOUIHOE, KTYTHKOBOE, PECHUYHOE. 3alIUTa y OJTHOKJIETOYHBIX OPraHU3MOB. Pa3npa>kuMoCTh y OJTHOKJIETOUYHBIX OPTaHU3MOB.
Taxcucer

MHOroKJIeTOYHbIE pacTeHus. B3auMOCBSI3b 4YacTel MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M CHCTEMBI OpPraHOB
MHOTOKJIETOYHOTO opraHu3mMa. Opranu3M Kak enuHoe 1enoe. Tkanu pacteHuil. TUIIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasl,
MMOKPOBHAsA, TIPOBOJIAIIAS, OCHOBHAsA, MexaHn4ecKkas. OcoOeHHOCTH CTpoeHus, QYHKIUA W PacIOiOKEHUsS TKaHEH B OopraHax
pacTeHui

4.3

BererarnBHble M reHepatuBHbIE OpraHbl pacteHui. DyHKIMM opraHoB M cucreM opraHoB. Kapkac pacrenwmii. /[BmxeHue
MHOT'OKJIETOYHBIX PACTEHHN: TPONIM3MBbI U HACTUU. [loriionieHue Boibl, yriIeKUCIIOro ra3a U MUHEpaJIbHBIX BEIIECTB PACTEHUSMM.




Hpixanue pacrenuil. Auddysus razoB uepes noBepXHOCTh KIETKH. TPpaHCIOPTHBIE CUCTEMBI pacTeHU. Brinenenue y pacrenuii.
3anuTa y MHOTOKJIETOUYHBIX pacTeHuil. Kytukyna. CpeacTBa MaCCUBHOM M XMMUYECKOU 31U Thl. OUTOHIIUIBI.

Pa3znpaxxumMocTs U peryisuus y opranu3mosB. Pa3apaxuMocTs U peryiisilius y MHOTOKJIETOUHBIX pacTeHuil. PocToBble BeliecTBa
U UX 3HAYCHUE

4.5

MHOroKJIETOYHbIE KUBOTHbIE. B3aMMOCBA3b 4YacTel MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl M CUCTEMbl OPraHOB
MHOTOKJIETOYHOTr0 opraHu3zMa. Opranusm kKak eauHoe I1enoe. I'omeocta3. TkaHM >KMBOTHBIX W 4e€JOBEKa. THIbI KMBOTHBIX
TKaHEW: dIUTeNnaIbHasl, COSAMHUTEIbHAs, MbIlIIcuHas, HepBHas. OCOOCHHOCTH CTPOeHUS, GYHKIIMA M PACIIOIOKECHUS TKAaHEH B
OpraHax >KUBOTHBIX U YEJIOBEKa

4.6

Opranbl U CHUCTEMBI OpPraHOB JKHMBOTHbIX. DYHKIMU OpPraHoB M cucreM opraHoB. Omopa Tena opraHu3moB. Ckenersl
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX KUBOTHBIX. HapyxHbIN 1 BHyTpeHHH ckeneT. CTpOECHUE U TUIIBI COSTUHEHUS KOCTEH.
JIBUKE€HHE MHOTOKJIETOYHBIX >KMBOTHbIX. IIuTanue xuBOTHBIX. [IMTaHMe MO3BOHOYHBIX XKUBOTHBIX. [[pIXaHHWE >KUBOTHBIX.
Koxxnoe npixanue. JKabepHoe u JIErouHoOe AbIXaHUE.

JIpIXaHue MO3BOHOYHBIX >KMBOTHBIX. DBOJIIOLIMOHHOE YCIOXHEHUE CTPOCHUS JIETKUX MMO3BOHOYHBIX JKMBOTHBIX. J(pIXarenbHas
cucTeMa 4esioBeka. MeXaHu3M BEeHTWIALMU JIETKUX Y MITUIl U MIIEKOTIUTAOMINX. TpaHCHIOPT BELIECTB Y OPraHu3MoB. TpaHCTIOpT
BELLIECTB Yy JKUBOTHbIX. KpoBeHOocHass cucrema M €€ opranbl. KpoBeHOCHas cucCTeéMa IO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpANICHHSI. DBOJIONUOHHBIC YCIOKHEHUSI CTPOCHHS KPOBEHOCHOW CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BhInencHue y
opranu3MoB. Beinenenue y xuBoTHbIX. CokpaTuTeNnbHble BaKyoau. Opransl BoieneHus. CBsA3b MOJOCTH Tella ¢ KPOBEHOCHOU U
BBIJICIUTEIILHON CUCTEMaMU. BhiienieHne y MO3BOHOYHBIX KUBOTHBIX. 3allliTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX
MIPOU3BOIHBIE.

PazapaxkuMocTs U perynsius y opraHu3mMoB. Pa3znpakuMocTh y OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchbl. Pazmpaxumocts u
perymsiiuus y MHOTOKJIETOUHBIX pacTeHHil. POCTOBbIE BelecTBa U X 3HAUCHUE.

HepBHas cuctema u peduiekTopHast peryssiius y MHOTOKJIETOYHBIX )KUBOTHBIX. HepBHas cuctema u €€ oTesnbl. DBOIIOIUOHHOE
YCIIOKHEHUE CTPOEHHUSI HEPBHOU CUCTEMBI Y )KUBOTHBIX.

PazpaboTka anroputMoB u nporpamm Jyist 3GHeKTUBHON (HYHKIITMOHAIIBHOW aHHOTAIIMY T€HOMOB, TPAHCKPUIITOMOB, TPOTEOMOB,
MeTab0JI0MOB MHKPOOPTaHU3MOB, PACTEHHI, )KUBOTHBIX U YE€TIOBEKA

OpFaHI/ISM YCJIOBCKA U €ro 310POBLC

5.1

Opransl U CUCTEMBI OpraHoB denoBeka. OTeNbl TOJIOBHOTO MO3Ta TO3BOHOYHBIX JKUBOTHBIX. Pedrekc u peduekTopHas ayra.
besycioBHble U ycinoBHBIE peduiekchl. ['yMopanbHas peryismus W SHIOKPHUHHAs CHCTeMa KMBOTHBIX M dYelloBeka. JKenes3sl
SHJIOKPUHHOM CHUCTEMBI U MX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMOCBS3b HEPBHOM M 3HAOKPUHHOM cucteM. ['mnmoranamo-
runoduzapHas cucrema. Peduiexc u peduiekropnas nyra. besycinoBHble B ycT0BHBIE pedIeKCh
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3ammra opranu3ma oT Ooje3Hei. MIMMyHHas cuctema yenoBeka. KileTOUHBIH M T'yMOpalbHBI MMMYHUTET. Bposxn&HHBIH,
npuoOpeTéHHbIN crenuduueckuii UMMYHUTET. Teopus KioHalbHO-celaekTuBHOoro ummynutera (I1.9pmmux, ®.M.bepner,
C.Tonerasa). BocianurenabHble OTBETHI OpraHu3MOB. Poiib BpOKAEHHOTO MNMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUI

KpoBenocHnas cucrema u e€ opranbsl. Cepjlie, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru kpoBooOpamienusi. Pabora cepaua u eé
peryssanus

Jpixanue yenoBeka. uddysus ra3os uepes moBepxHOCTh KIETKH. [[pIxaTenbHas cuctema yenoBeka. J{pixarenbHas TOBEPXHOCTD.
Perynsimus npixanus. JlprxarenabHbie 00bEMBI

5.5

5.6

HI/IH_IeBapI/ITCJ'ILHaH CHUCTEMA YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIIBHOTO TPAKTaA. HI/IH_ICBapI/ITeJ'IBHBIe KCIIC3bI. BHYTpI/IHOJIOCTHOC n
BHYTPUKIICTOUYHOC IMTHIICBAPCHUC

[ToxpoBs! 1 ux npousBoaHbie. Opransl BeieneHus. [louku. Ctpoenne u QyHKIMOHUpOBaHHE HepoHa. DUIBTpaIUs, CEKPEIH
1 00paTHOE BCAChIBaHWE KaK MEXaHU3Mbl Pa0OThl OpraHoB BblieeHuss. OOpa3oBaHUE MOUYHM Y YEJIOBEKA

5.7

HBI/I)KGHI/IC YyeJIoBeKa: MbIeuHas cucteMa. CKeJIeTHBIE MBIIINBI X1 UX paGOTa. CTpO@HI/Ie U TUIIBI COETUHEHUS KOCTEH

6.1

6.2

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

Oodonionnast reopus U. lapsuna. [Ipennoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb 1 Hay4Has nearenbHocTs Y. JlapBuHa.
JBwxymue cuibl dBomonuu BuaoB o Y. JlapBuHy (BbICOKash MHTEHCUBHOCTh PAa3MHOMXEHHUS OPTaHW3MOB, HACIIEICTBEHHAs
M3MEHUYUBOCTb, 00ph0Oa 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP).

Odopmnenne cuntetnyeckoir teopuu s3Bomounu (CTDI). HelitpanbHas Teopust sBomtoruu. CoBpeMeHHasl 3BOJIOIMOHHAS
Ouos0orus. 3HaueHHe BOJIOLIMOHHON TEOPHH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHbBI MUpa

[Tomynsius kak seMeHTapHas eAMHMIA HBOIoIMK. COBPEMEHHbIE METO bl OLIEHKH T€HETUYECKOT0 Pa3HO00Pa3us U CTPYKTYPbI
nonynsauil. I3meHenne reHooH1a Monymnsauu Kak 3J€MEHTapHOE 3BOTIOIIMOHHOE SBJICHHE. 3aKOH T€HEeTHUECKOT0 PABHOBECHS
Jx. Xapau, B. BaiinOepra.

DneMeHTapHbIe PaKTOPHI (IBIXKYIIUE CUIIBI) HBOIIONHMHA. MyTanioHHbIH nporiecc. KomOnHaTuBHAS H3MEHUNBOCTH. Jlpeiid reHoB
— Clly4aliHble HEHAlNpaBJCHHbIE W3MEHEHHs 4acTOT ajened B momyiasuusax. O¢pdext ocHoBatens. Murpanuun. M3zonsuus
MOMYJISIIHI: reorpaduueckast (IpOCTPaHCTBEHHAs ), OMoIoTUYecKas (penpoayKTUBHAS).

EcrecTBennbiit 0T00p — Hampasistomuid GakTop BoMOIIH. DOPMBI €CTECTBEHHOTO 0TOOpA: MBIKYIIHM, CTAOUITU3UPYIOITUH,
paspbiBaroiuit (qu3pynTuBHbIii). [lonoBoii oT60p.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yjibTaT MHKPOIBONIONMH. BO3HUKHOBEHHE TNPUCHOCOOIEHUI y OpraHU3MOB.
Apomopdo3sl U unumoangantanuu. llpumepsl mnpucrnocoOieHuil y opraHuzMoB. OTHOCHTENBHOCTb MPHUCIIOCOOIIEHHOCTH
OpraHU3MOB.

Bun, ero kputepum u CTpykTypa. BumooOpa3zoBaHue Kak pe3yiabTaT MHUKpPOAIBONOUMHU. M3omsnus — Kiro4eBod (hakTop
BumooOpazoBanus. Ilytm w  cmocoObl  BHAOOOpa3oBaHUs:  autonaTpuueckoe (reorpaduyueckoe), CHUMIATPHUECKOE
(9KOJIOTHYECKOE), KMTHOBEHHOE» (MONMITIONAN3aLNs, THOpuaAn3anus). [JJIMTeIbHOCTh BOTIOIMOHHBIX IPOIIECCOB.
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MexaHu3mbl (OPMUPOBAHUS OHOJIOTUIECKOTO pa3HO0Opa3usl.
Ponp »BOMIONIMOHHON Owonormu B pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHHs Omopa3sHooOpasus. MUKPOIBONIONUS H
KOABOJIOIHS MTAPA3UTOB U UX X031€B. MexaHn3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTUKAM U CLIOCOOBI OOPHOBI ¢ HEH

Metoabl M3ydeHUsT MakpodBoitonuu. [laneoHTONOrMYecKne METONbl W3ydeHHsl JBOJIONUH. llepexomHbie ¢GopMbl |
¢bunoreHeTHYECKUE PsiIbl OPTraHU3MOB.

buoreorpaduyeckue meroabl uzyueHus 3Bosron. CpaBHeHHE GIIOphl U (payHBI MATEPUKOB M OCTPOBOB. broreorpaduueckue
obmactu 3emau. BUIbI-9)HIEMUKH U PETTUKTHI.

DOMOpPHUOIOrHYeCKHe U CPAaBHUTEIHHO-MOP(HOIOrHYECKUe METOIbl U3YUCHHUS IBOMIONMU. [ eHeTHYecKre MeXaHU3Mbl SBOJIOINH
OHTOI'CHE3a U IIOABJICHHUS DSBOJJIFOLIMOHHBIX HOBIICCTB. T'oMooruunbele U aHAJIOTUYHELIE OpTraHbl. PYI[I/IMGHTapHBIe OopraHbl U
aTaBU3Mbl. MOJICKYJISIPHO-TCHETHYECKUE, OMOXMMUYECKHE ¥ MAaTEeMaTHYECKUE METOJbI M3YyYCHHUs IBOJIOIHMU. | OMOJIOTHYHBIC
T'CHBI. COBpeMeHHBIG MCTOABI ITIOCTPOCHUA (1)I/IJIOFCHCTI/I‘~ICCKI/IX JACPCBLCB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

O6mwme 3akoHoMepHOCTH (TIpaBuiIa) sBoMoNMU. HeoObpaTuMocTs 3BooIuu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
IBOJIIOIUH

6.4

Hayunble runote3sl NpoOMCX0XKICHUS KU3HU Ha 3emiie. AOnoreHes u naHcnepmus. JloHayuHble MPEACTaBIECHUS O 3apOXKICHUH
XKU3HU (KpealuoHu3M). ['Mmore3a MOCTOSIHHOIO CaMO3apOKICHHUS XU3HU U €€ ompoBepxeHue onbiTamu D. Pemu, JI
Cnannanuany, JI. ITacrepa. IlporcxosxaeHne Ku3Hu U acTpOOUOIIOTHSL.

OcHoBHBIE ATaMnbl HeopraHuueckoi aBosonnu. [ImanerapHas (reonornyeckas) 3BoIOLNA. XUMUYECKas 3BOIIOLMS. AOHOT€HHBIH
CHHTE3 OpraHMYecKUX BellecTB U3 Heoprannyeckux. Onpir C. Mumnepa u I'. FOpu. OOpa3oBaHue noiumMepoB U3 MOHOMEPOB.
Koanepsarnasa runoreza A.M1. Onapuna, runore3a nepsuunoro OynboHa /Ix. XomnzaeiiHa, reneruueckas runoresa I'. Mémnepa.
Pu6o3umel (T. Yek) u runoresa «mupa PHK» V. I'nnGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE POTOKIIETKH.

Uctopus 3emnu u metoapl e€ uzydeHus. MckomnaeMble opraHuueckue ocTatku. I'eoxpoHonorus u e€ Metoabl. OTHOCUTENbHAS U
a0coI0THas reoXpoHOIorus. ['eoXpoHoIornyeckas 1Kana: 30Hbl, 3pbl, IEPUOJIbI, STOXH.

Havanphbie sTanbl opranuueckod sBosouuu. [losiBIeHHE U HBOJIOLMS MEPBHIX KIETOK. OBOJIOLHUS MeTaboau3Ma.
Bo3nukHoBeHHe mepBbIX 3kocucTeM. CoBpeMeHHbIE MHUKPOOHbIE OMOIUIEHKM KaK aHaJOr MEepBBIX Ha 3emile COOOIIECTB.
Crpomatonutsl. [IpokapruoTsl 1 3yKapHOTHI.

[TpoucxoxxaeHue 3ykapuoT (CUMOMOreHe3). DBONIOLMOHHOE IMPOUCXOXKICHHE BUPYCOB. lIponcxoxaeHne MHOTOKIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATaIlbl SBOJIIOLIMU BhICHIMX pacTeHH. OCHOBHBIE apoMop(o3bl pacTeHUl. Beixon pactenmii Ha cymry. IlosBienue
CIIOPOBBIX pAaCTEHUH U 3aBOoeBaHUE UMU cymn. CemeHHble pacTeHus. [IponcxoxkneHre IBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Talbl YBOJIOLUH KUBOTHOrO Mupa. OcHOBHbIE apoMop(}o3bl )KUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3peIB —
MOSIBJICHHE COBPEMEHHBbIX THMOB. [lepBble Xop/oBble KUBOTHBIE. JKU3Hb B BoAe. DBOJIIOIUS 1MO3BOHOUYHBIX. [Iponcxoxaenue
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7.1

7.2

ampubuii u pentunmii. I[IpoucxokaeHue MICKOMHUTAMUX U nOTHIL. [IpuHiun kioyeBoro apomopdos3a. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMHU KHUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HU Ha 3eMIie TI0 dpaM M NIEpPHOAaM: apXei, MPoTepo30H, Mmaaeo3oi, Me3030i, KaiiHo30i. OOmmas xapaKTepruCTHKa
KJIMMaTa U reojiorhdeckux mporeccoB. [losBieHne U pacuBeT XapaKTepHBIX OpPraHU3MOB. YTiieoOpa3zoBaHHE: €ro YCIOBUSA U
BIIUSTHUE HA Fa30BBINA COCTAB aTMOC]EpHI.

MaccoBble BEIMUpPaHHUSI — SKOJIOTHUECKUE KPU3UCHI Mpouuioro. [IpuuuHbl U ciieIcTBUS MaccoBbIX BhIMUpaHHil. COBpeMEHHBIN
HKOJIOTUYECKUN KPU3HC, €TO 0COOCHHOCTH

Pasnensl u 3agaum antpononoruv. Metoasl aHTponosiornd. CTaHOBIEHHE NPEICTABICHUNH O IMPOMCXOKICHUM 4YEJIOBEKA.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxozcTBO YyenioBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJI0KEHHUE YesloBeKa. CBUAETENBCTBA CXOACTBA YEJIOBEKA C dKUBOTHBIMMU:
CpaBHUTEIHLHO-MOPQOIOrHYecKre, dIMOpHOIOruyeckue, HrU3noIoro-onoxuMmudeckue, mopeaeHuIeckue. OTaMuus 4eaoBeKa OT
KUBOTHBIX. [IpAMOXOXk/IEHNE U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE IOJOBHOIO MO3ra U BTOPOW CUTHAJIbHOMN
CUCTEMBI.

JBwxyue cuibl (pakTopbl) aHTpoOIOreHe3a: Ouosoruueckue, coruanbHble. COOTHOIIEHHE OMOJIOTMYECKUX M COLHUAbHBIX
(axTOpPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJuU AHTPONOIEHe3a. ABCTPAJIONUTEKU — JIBYHOTME NPEAKHU JIIOACH. YenoBeK yMelnbli, NEepBblE€ U3TOTOBIICHUS
opyauil Tpyna. YemoBek mpsIMOXOJSIIMA U TIEPBBIN BBIXOJ JItoeH 3a mpenensl Adpuku. Yenosek reiaenb0eprekuit — o0t
IIPEIOK HEAHJEPTAIbCKOr0 YEJI0BEKA U YEJI0BEKa pa3yMHOro. UenoBek HEaHIEPTAIbCKUN KaK BUJ JIFOJEH XOJIOJAHOTO KJIMMAaTa.
YenoBek pa3yMHbII COBPEMEHHOTO TUIIA, IEHUCOBCKUI Y€I0BEK, OCBOCHHE KOHTUHEHTOB 32 MpeneiaamMu AQpuKH.

DBOJIOLIUS COBPEMEHHOT0 yenioBeka. EcTecTBeHHBIH 0TOOP B MOMYNALUAX YesioBeka. MyTallMOHHBIN MpoIece U NOIMMOP(U3M.
[TonynsioHHbIE BOJHBL, Ipeii( reHoB, MUrpanuus u «3p(eKT OCHOBATENA» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.
Yenoseueckue pacel. [Tonarue o pace. bonbime pacsl: eBporneoniHas (eBpa3uiickas), aBCTpaio-HErpoHuIHas (3KBaTOpHAIbHAs),
MOHTOJIOH/IHAs (a3MaTCKO-aMepuKaHcKas). Bpems m myTu pacceneHus yeioBeka MO IUlaHeTe. ENMHCTBO 4YeloBEYECKHX pac.
Hayunas HecocTosTenbHOCTh pacu3Ma. lIpucnocoGneHHOCTh uenoBeKa K pa3HbIM YCIOBHAM OKpysKarolled cpeisl. BrnusHue
reorpaduyeckoil cpeabl U peiida reHoB Ha MOP(OIOTHIO U PU3NOJIOTHIO YeTIOBEKA

DKOCUCTEMBI U TIPUCYIIIME UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxonorun. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHu.

Mertoap! skosnoruu. [lonessle HaOmOnEeHUS. DKCIEPUMEHTHI B KOJOTHU: NPUPOAHbIE U JabopaTopHble. MoJenupoBaHue B
9KOJIOTUH. MOHUTOPUHT OKPYKAIOMIEH CPEIbl: JTOKAIBHBIN, PETMOHATBHBIN U TI100aThHBIHA

Dkojoruueckre (GakTopel U 3aKOHOMEpHOCTH uX JaeiictBus. Knaccudukanust skonormdeckux (akTopoB: aOMOTHYECKUE,

OuoTHueckue, aHTpororeHHsle. OOIIMe 3aKOHOMEPHOCTH JEHCTBHs 3Koynorudeckux Qaxrtopon. IIpaBuno muuumyma (K.
Hnpenrens, 0. JInbux). TonepaHTHOCTb. DBpUOHMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.




Abunornueckue akropel. CBET Kak 3KoIOrudeckuii paktop. JeficTBre pa3HbIX y4aCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3MBI.
OKOJIOTHYECKHE IPYIIBI PACTEHNUI U )KUBOTHBIX 110 OTHOIICHHUIO K cBeTy. CUrHanbpHas poiib cBera. GoTonepuoausM.
Temmeparypa kak skonmoruueckuii (akrop. [leiictBue temmepaTypsl Ha opraHu3Mbl. [IOWKHIOTEpMHBIE M TOMOHOTEPMHBIE
OpPraHU3Mbl. DOBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

BnaxsocTth kak sxonoruueckuil akrtop. Ilpucnocobnenus pacreHuit K HopjepskaHuio BoaHoro Oananca. Kiaccudukanms
pacTeHui o OTHOLIEHUIO K Bozie. [Ipucnocobienns )KUBOTHBIX K M3MEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJIHAS, HA3€MHO-BO3/YIIHAs, TIOYBEHHAs!, TJIyOMHHAsI NOANOYBEHHAs, BHYTPUOPTaHU3MEHHAs.
OU3NKO-XUMUYECKHE 0COOEHHOCTH cpell 0OMTaHus OpraHu3MoB. [Ipucrnoco6iieHuss OpraHu3MoB K )KM3HU B Pa3HbBIX CpeAax.
buonoruueckue purmel. Bueninue u BHyrpeHHue putMbl. CyTOUHbIE M FOJIMYHbIE pUTMBL. [IpHrcrnoco6eHHOCTh OpraHu3MOB K
CE30HHBIM U3MEHEHUSM YCIOBUM KU3HU.

XKuznennsie Gopmbl opranu3moB. [lonstue o xu3HeHHOH (opme. JKu3HeHHbIE (OPMBI PACTEHMH: AEPEBbs, KYCTAPHHUKH,
KYCTapHHYK{, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKHW3HEHHBIE (OPMBI JKUBOTHBIX: THIPOOMOHTHI, TEOOHOHTEHI,
a3poO0uOoHTBI. OCOOEHHOCTH CTPOSHMS M 00pa3a )KU3HH.

buotnueckue ¢akropsl. Bumael OMOTHYECKMX B3aMMOACWCTBUI: KOHKYPEHIHS, XHUIIHUYECTBO, CHUMOHMO3 M €ro (opMsl.
[TapazutusMm, Koonepamus, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxjaeOHuUecTBO). Herpoduueckue B3auMoneicTBUS
(Tronmueckue, popuyeckue, padpudeckue). 3HaUeHHE OMOTUIECKUX B3aUMOJICHCTBUH ISl CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
obutanus. [IpHHINI KOHKYPEHTHOT'O UCKJIIOUEHHS

7.3
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DKOJIOTHYECKHE XapaKTepUCTUKU momymsuuu. [lomymnsmus kak Ouoyioruyeckass cuctema. Poib HEOIHOPOAHOCTH CpEpbl,
¢dbuzmveckux OapprepoB U OCOOEHHOCTEH OMOJOTMM BUIOB B (POPMHUPOBAHWU TPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISIIUM.
OcCHOBHBIE TIOKA3aTeNn MOMYJSLUN: YACIEHHOCTbD, INIOTHOCTh, BO3PACTHAS U MOJIOBAsA CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMIT
pocTa, CMEpPTHOCTb, MUTPALIHSL.

DKoJloruueckas CTpykTypa nonyisiiuu. OueHka YMCI€eHHOCTH MONyJIAun. JIMHaMuKa NOMyJSIUK U €€ perysauus. buotnyeckuii
MOTEHIMaN NonyJsiuud. MoaenupoBaHue IMHAMUKY nonyisanuu. Kpusble pocta YuciaeHHOCTH nonyisinui. KpruBbie BBKUBaHUA.
Perynsmus 4ucieHHOCTH MOMYJSIIHN: POib (PAKTOPOB, 3aBUCAIIUX U HE 3aBUCALINX OT TUIOTHOCTU. DKOJIOTUYECKUE CTPATETHHI
BUJ0B (I- u K-cTpaTterun).

[TonsTre 06 sKonorMYeckoi Huile Buaa. Mectooburanue. MHOroMepHasi MoAenb dKonorudeckor Humu J[x.M. XaruynHcoHa.
Pasmepsl skonornueckoi Humu. [loTeHnManbpHas U peaaTn30BaHHAS HUILIN.

Bun kak cucrema nomynsiuuid. Apeanbsl BUJIOB. BUIIbI M UX JKU3HEHHBIE CTPATErMU. 3aKOHOMEPHOCTHU MOBEJEHUS U MHUTpaluil
YKUBOTHBIX. broJIOrnyeckne nHBa3uu 4y XE€POTHBIX BUIOB

CoobmecTBa oprann3MoB. buonieHo3 u ero crpykrypa. CBsi3u MeKIy OpraHu3MaMH B OMOLIEHO3e. DKOCUCTEMA KaK OTKpbITas
cucrema (A.Jlx. Tencnn). OyHKUMOHATbHBIE OJOKM OPraHU3MOB B JKOCHUCTEME: MPOAYLIEHTHI, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue yposuu. Tpopuueckue nienu u cetu. A6uornyeckue 6;10ku s3xocrcteM. [TouBbl u uiel B skocuctemax. Kpyrosopor
BELIECTB U IIOTOK SHEPTUU B IKOCUCTEME.




OcHOBHBIE TIOKA3aTeNIN IKOCUCTEMBI. bruomacca u mpoayKius. DKOJOTHYECKUE MUPAMU/IBI YHACel, OMOMACChl M SHEPTHH.
HamnpaBneHHble 3aKOHOMEpHbBIE CMEHBI COOOLIECTB — CyKlecCHMH. llepBHUuUHBIE M BTOPHYHBIE CYKLIECCMM W UX IPUYHHBI
AHTponoreHHsle Bo3zeiicTBUA Ha cykieccuu. KinMakcHoe cooOiiecTBo. buopasHooOpasue u moinHOTa KPYyroBopoTa BEIECTB —
OCHOBa YCTOMUMBOCTH COOOILIECTB.

[TpupoHbIe SKOCHCTEMBI. AHTPOIIOI€HHBIE 3KOCUCTEMBL. ATrposKocucTeMa. ArporieHo3. Pa3snuuns Mexay aHTpOINOTeHHBIMU U
IPUPOJHBIMH S3KOCHCTEMAaMHU.

Ypb6oskocucrembl. OcHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['opoackas diopa u ¢payna. CuHaHTpONH3aLUs TOPOACKOH (payHBI.
buonoruyeckoe U X031HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM M ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX
B3aUMOJCHCTBUI OPraHU3MOB B DKOCUCTEMAX.

[lepeHoc SHEpruM M BEIIECTB MEXIY CMEXHBIMH SKOCHCTEMAMHU. Y CTOWYMBOCTH OPTaHWU3MOB, TOMYJSIMA M DKOCHUCTEM B
YCIIOBUSAX €CTECTBEHHBIX M aHTPOIOI'€HHBIX BO3EHCTBUI

buocdepa — obmennanerapras o6ogouka 3eMiH, TJe CYIIECTBYET WM CYIIecTBOBajia Ku3Hb. YueHue B.U. Bepuanckoro o
ounochepe. O6mactu 6uocheps u e€ cocra. JKuBoe BemecTBo Ouocdepsl U ero GpyHKINH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouochepsl. OcobeHHocTH Ouochepsl Kak riI00albHON 3KocUcTeMbl. JuHamuueckoe
paBHOBecHe B Omocdepe. KpyroBopoThl BEmIECTB M OMOT€OXUMHUYECKHE ITUKIBI (yriiepoaa, a3oTa). PUTMUYHOCTE SIBJICHUN B

7.5 ouocdepe.
3oHanbHOCTh Ounochepsl. Ilonstue o Ouome. OcCHOBHblE OHMOMBI CYyIIM: TYHJpPA, XBOWHBIE Jieca, CMEIIAHHBIE U
IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHbI, TyCThIHU, TPOITUYECKUE Jieca, BHICOKOTOpbs. Kimmar, pacTUTENbHBIM U )KUBOTHBIH
MUp OMOMOB CYIIIH.
CrpykTypa 1 GyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOr0 MOTEHIMala U OMocepHbIX (PyHKIHIA
DKoJIOTHYeCKHe KpU3UCHl U UX NpUUYUHBL. Bo3jelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue Bo3aymHOW cpensl. OxpaHa
BO31yXa. 3arpsi3HeHHe BOJHOHN cpeabl. OxpaHa BOJAHBIX pecypcoB. Pazpymienue mouBbl. OxpaHa NOYBEHHBIX pPECYpPCOB.
W3meHeHue Kaumara.

76 AHTpOTIOTEHHOE BO3JICHICTBHE HA PACTHTENBHBIN M KXUBOTHBIH Mup. OXpaHa PacTUTENBHOTO W JKUBOTHOTO MUpa. OCHOBHEIE

INPUHIUIBI OXpaHbl Npuposl. KpacHsle kHUTH. Oco60 oxpansiemble npupoHbie Tepputopun (OOIIT). boranuueckue caabl u
300JIOTUYECKHE MapKH.

OCHOBHbBIE PUHIIUITBI YCTOWYMBOTO PAa3BUTHUS YEIOBEUECTBA U MPUPOABL. ParoHanbsHOe IpUpPOAONOIb30BAHUE U COXPAHEHHUE
OHMOJIOrMYECKOro pa3Hoodpasus 3emiiu







