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HOSACHUTEJIbBHASA 3AIIUCKA

[Iporpamma mo yudeOHOMYy mpenMery "buonorus" (manee - Ouojorus) Ha
YpOBHE cpeaHero obiiero oopazoBaHusi pa3padoraHa Ha ocHOoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepaunny,
OI'OC COO, Konuenuuu mnpenojaBanusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yrayOnaéHHoro ypoBHs usydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
HayuHble npeametb». CormacHo mnonoxenusMm PIOC COO npodunbHbIe
y4eOHbIE MpPEIMEThI, U3ydyaeMble Ha Yri1yOJIEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHmanu  OOy4eHHs] Ha YpPOBHE CpeaHero ooOimiero oOpa3oBaHus U
OpU3BaHbl 00ECHEeUYUTh MPEEeMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeqHuM NpodecCUOHANbHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIbI M3 O3TUX Y4eOHBIX NPEIMETOB [OJDKEH OBITh OPHEHTUPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/lay, CBA3AHHBIX C MpodopueHTanued o0y4yarouuxcsi W CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOH 00J1acTW HAy4YHOTO 3HAaHHWS, CBSA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMy mnpenMery "buosorus" naér mpeacrtaBieHHE O
HeMM M 3ajadax M3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, omnpenenser 00s3aTrebHoe (MHBApUAHTHOE) MIPEAMETHOE COJIEPIKaHue, ero
CTPYKTYpPHpOBaHHE TIO pa3jieliaM M TeMaM, paclpeiesieHne I0 Kjaccawm,
PEKOMEHyeT TMOCJIEe0BATEIbHOCTh H3Yy4YeHHUs1 y4eOHOro marepuaia ¢ y4€Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTUKH Y4YeOHOTro Tpoliecca,
BO3pPAaCTHBIX OCOOCHHOCTEM oOydaromuxcs. B  mporpamme 1o Ouosioruu
peanu30BaH MPUHIHUI TPEEMCTBEHHOCTH C HW3y4eHHEM OMOJIOTMU Ha YpOBHE
OCHOBHOTO  oOmiero oOpa3oBaHWs, Ojaromaps dYeMmMy IPOCMaTpPUBACTCS
HAIPaBJICHHOCTh Ha  TMOCJEAyIollee pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHMUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, TMPEACTaBICHU O 370pOBOM 00pa3e >XHU3HHU, Ha
BOCIIMTAHHE OEPEKHOr0 OTHOIICHUS K OKpyXaromied mnpupogHoi cpene. B
nporpaMme Ho OHOJOTMHM TakXKe MOKa3aHbl BO3MOXKHOCTH Y4YeOHOro mpeamera
«buonoruss» B peammzauuu TpedboBaHuit DPI'OC COO K mMIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOy4YeHHs U B
(GOpMUPOBAaHUM OCHOBHBIX BHJOB y4€OHO-TIO3HABATENBbHOM  JEATEIHHOCTH
Oo0y4arouMxcs MO OCBOCHHUIO COAEpNKaHUS OMONOrMYecKOro oOpa3oBaHHA Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOIero oopa3zoBaHUs
3aBeplIaeT OHOJIOrMYecKoe O00pa3oBaHWE B IIKOJE W OPUEHTUPOBAH Ha



paclivpeHre U yriiyojieHHe 3HaHUM 00ydJarouuxcs O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJOrMu, 3MOpPUOJOTMH M OUOJIOTMH pPA3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOMIMXCSA K MOCIHEAYIOMIEMY MOJYyYESHHUIO
OMOJIOTMYEeCKOro  o0Opa3oBaHUs B By3aX UM OpraHM3alusX  CPEJaHEro
npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro cojepKaHHUsl COCTaBISAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHbIX [P  HU3yYEHUU  OOydarOIMIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX PA3/EIOB OMOJOTUHA HAa YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kjaccax 3TH 3HAHMS TMOJYy4alOT pa3BUTHE. Tak,
paclIMpeHbl U YriyOsieHbl OMOJOrMYEeCKHME 3HAHUS O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJoBeKa, OOIIMX 3aKOHOMEPHOCTSAX KHU3HHU,
JIOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKUE CBEJICHUS MPUKIIATHOTO U TTOUCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BAaTh KaK OPUEHTHUPHI JJIS MOCIIEAYIOIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpamus OWOJOTMYECKHMX 3HAaHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYEHHBIMU OOYUYAIOIIUMHCS TMPH H3YYECHUU
bu3nuKu, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpammbl 1o ydyeObHoMmy mnpenmery "buomorus" otpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ SBOJIOIMOHHBIA TMOAXOAbl K M3YYEHHUIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JIs1 )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3AIMH, BOJIIOIMH OPraHUYECKOTO MHUpa Ha 3eMIie,
COXpaHEeHHUs OHMOJIOTUYECKOro pa3HooOpasus miaHeTel. Tak, B 10 kiacce
U3YyYalOTCSl OCHOBBI MOJIEKYJISIPHOW H KJIETOYHOM OMOJOTUHU, AMOPHUOIOTHU U
OMONOTUN PA3BUTHSA, TEHETHKUA U CEJIEKIMU, OMOTEXHOJOTUU W CUHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUA OOYYAIONIUXCS IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusuonoruu uenmoBeka. B 11 kjacce wu3ydaroTcsi 3BOIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOubiti mnpeamer  «buonorusi»  mpu3BaH  00€CNEUUTh  OCBOCHHUE
00y4arouMMucs: OMOJIOTHYECKUX TEOPUH M 3aKOHOB, UAEH, MPUHLIUIIOB U MPaBHIL,
JIe)KAIKX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00pa3uu M OCOOCHHOCTSIX KIJICTKH, OpraHu3Ma, IOMYJISIuH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHIKEHUAX, COBPEMEHHBIX
HCCJIEI0BAaHUAX B OMOJIOrUH, IPUKIAAHBIX aCHEKTaX OMOJOTHYECKUX 3HAaHUU. J{is
pa3BUTHS M MOAJEpPXKAHUSA HHTepeca OOydaromMxcs K OWOJIOTMM Hapsiay Co
3HAYUTEIBHBIM OOBEMOM TEOPETUUYECKOIO MaTepHala B COJEPKAHUM IPOrPaMMBbl
o OMOJOrMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM WHOW 007acTu OWOJOTMH, BKIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEHUIIUX ONOJIOIrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHOro mpeamera «bruonorusy Ha yriryOJIEHHOM YpOBHE —
OBJIaJicHNe  OOYYAIOIHUMHCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra W MNPUOOpPETeHHWEe YMEHUU
HCII0JIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONpEAENEHHON 00nacTu
npo(ecCUOHaNbHON J1eATENbHOCTH, CBSI3aHHOM C OWOJIOrHeil, uiau K BbIOOPY
y4eOHOTI0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTkeHne 1enM W3ydeHHs y4yeOHoro mpeamera «buomorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBAETCS PEIICHUEM CIICAYIOIINUX 3a/1a4:

OCBOCHHE OOYYArONIMMUCS CUCTEMbI OMOJIOTMUECKHX 3HAHWUW: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSX, KOHIICIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NIPaBWJIaX, COCTABIISIIONIUX COBPEMECHHYIO €CTECTBEHHO-HAYUYHYIO KAPTHHY MHPA; O
CTPOCHUHU, MHOT0OOpa3uh W OCOOCHHOCTSAX OHMOJOTHYCCKUX CHUCTEM (KJICTKa,
OpraHu3M, MOMYJISIIUs, BU, OMOTEOIIeHO3, Orocdepa); O BBIAAIONIUXCS OTKPBITUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHEC OOYyYalIIUXCAd C METOJaMH IO3HAHHS >KHBOW TMPUPOJIBIL:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYCCKUX HAayK (MOJICKYJSIPHOH U
KJICTOYHON OWOJOTHUH, HSMOPHOJIOTMU U OHOJIOTMH Pa3BUTHS, TCHETHKU U
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKON OWOJIOTMH, TajJCOHTOJIOTHH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEIbHOTO  TPOBEJAEHUS  OMOJOTHYECKHX
uccienoBaHuid B jabopatopum W B npupoje (HaOmojeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcCHUE OOYYAIOIIMMHUCS  yYMEHHSIMHU: CaMOCTOATEIbHO  HAaXOAWTh,
aHAIM3UPOBATh M HCIOJIb30BaTh OMOJOTHYECKYI0 HH(POPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHMBOJIMKOW; YCTaHABIMBAThH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM ¥ COIMAIbHO-JKOHOMUYECKHUMHU M  IKOJOTHYECKUMHU
npoOieMaMu YeJOBeYeCTBa; OIEHWBATH IOCJIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIICHHUIO K OKPYXKaIoIIeW NPUPOAHONU cpele, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W  COOMIOJATH  MEPBI
npoduakTuKki MHGEKIIMOHHBIX 3a00J€BaHUN, TIPaBUJia TTOBEACHUS B MPUPOJIEC U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOW KU3HEJEATEIHLHOCTH B UPE3BBIYAMHBIX
CUTyallUsX TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITHS B 00JIaCTH OMOJIOTUH;

pa3BUTHE Y OOYYAIOMINXCS MHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOIMIUMUCS OTKPBHITUSIMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, DEIIaeMbIMU €10 MPOOJIeMaMH, METOJIO0IOTHEH
OMOJIOTUYECKOTO WCCIIeIOBAaHNA, IPOBEICHUS IKCIIEPUMEHTATHHBIX
WCCJICIOBAHNM, PENICHHs] OMOTOTHYECKUX 3a7]a4, MOJCIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U IIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONIUXCsl IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM M K OTJCITBHBIM €€ 00beKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEACHUS B MPHUPOJE;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYYaIOMMMHUCS  KOMIIETEHTHOCTH B PaIlMOHAIBLHOM
MIPUPOJIONOIB30BaHNU  (COOJIOICHNE TIpaBUJl TOBEJCHUSI B TMPHUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, Ouocdepsl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS M 3/I0POBbBS
OKpYXXaromux Jrojed  (coOmomeHuss wMep npoduiakTuku — 3a0o0JieBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYyaIUSAX
NPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIIOJIb30BaHHMS
OMOJIOTUYCCKUX 3HAHUHA U YMEHUH B TIOBCEHEBHOM JKU3HMU;

CO3/IaHME€  YCJOBHMH  JUIi  OCO3HAaHHOTO  BbIOOpa  OOydYarOIIUMUCS
VHIUBHUAYaTbHOU o0Opa3oBaTebHOM TPAEKTOPHUH, crocoOCTByOIIEH
NOCTIEAYIONIEMY TMPOQPECCHOHAIBHOMY CaMOOTPEACIICHUIO, B COOTBETCTBHH C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MOTPEOHOCTSIMHU PETHOHA.

OO61iee 4MCI0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE cpeliHero obiiero odpazoBanus, cocraisieT 204 vaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEIACTB 00yueHHs OMOIOTUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIUM(UKH €ro CoIepKaHUs U HANpaBJIEHHOCTH Ha
NPOJOJIKEHUE OMOJIOTrMYECKOTO O00pa3oBaHWs B  OpPraHU3ALMSAX  CPEAHETO
npo(decCUOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTeNbHBIM YCIOBUEM NPU 00yYEHUU OMOJIOTUM HA YIITYOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE JTA0OpPATOPHBIX M MpakTUdeckux pabot. Takke ydactue
00ydJaromuxcs B BBITIOJIHEHUU TMPOCKTHBIX W YYEOHO-HCCIIENOBATEIBCKUX PadoT,
TEMaTUKa KOTOPBIX  OMNpEACNSIeTCS] YYUTEJeM Ha OCHOBE  HMEIOIIUXCS
MaTePHUAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBU.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Copnepxanue MpoOrpamMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. Buosiorusi kak Hayka

CoBpemenHasi Ouojorusi — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTUS
Ouoniornu.  buonornueckne HaykKu U HU3ydaeMble  UMHU  MPOOJIEMBI.
dOyHAaMEHTaJbHbIC, NPUKIAIHBIE M TIOMCKOBBIE HAYYHBIE HCCICJAOBAaHUS B
OMOJIOTHH.

3HavueHue Ouosjoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. I[lpodeccun, cBsizaHHble ¢ Ouoiorvel. 3HaYeHUE OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKa: MEAUIMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. I1asnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuupel u cxembl: «CBsi3b OMOJOTMM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M UX U3yUYeHHE

XKuBble cucTeMbl Kak mpeaMerT u3ydeHuss Ouosioruu. CBOMCTBa >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3auuy >KUBBIX CHUCTEM: MOJEKYJSIDHBIM, KIIETOYHBIN,
TKAHEBBIH, OpTraHU3MEHHBIMN, MOIYJISIHUOHHO-BUIOBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHniii. IIporecchl, MPOUCXOAAIINE B IKUBBIX
cuctemax. OCHOBHBIE TpH3HAKU >XKMBOTrO. JKW3HB Kak ¢opMa CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromiye ;KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeTtonbl Ouonormueckord Hayku. HaOmionenwue,
U3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHan3. [IoHsTHE O 3aBUCHUMON U
HE3aBUCUMOW TmiepeMeHHOW. [lnaHupoBaHme »skcnepumenTta. IloctaHoBka wu
npoBepka rumnote3. Hynesas runore3a. [lonsTue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OlEHKa JOCTOBEPHOCTU MOJTYyYEHHBIX
pe3ynbTaToB. [lpruMHBI UCKaX€HHS pe3yJbTaTOB JKcrepumeHTta. llonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE NpPHU3HAKH >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBa >KMBOM MaTepun», «YPOBHU OpPraHU3ALNHA KUBOU
npuposib», «CTpoeHue KUBOTHOM KIETKW», «TKaHM >KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEUECKOro opraHuszMa», «buoreounenos», «buochepar, «Meronbl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  oOOpydOBaHWE  JUIsi  NPOBEICHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHWE pPa3IMYHBIX METONOB IIPH
U3YYEHUU KUBBIX CUCTEM.

Tema 3. buosiorusi KieTku

Knerka — cTpykTypHO-QyHKIMOHANbHAs eauHuLA >kuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHUS COBPEMEHHON KJICTOUYHOU
TEOPHH.

MeTtonpl  MOJIEKYJSIPHOM M KJIETOYHOM  OMOJOTMU:  MHUKPOCKOMUS,
xpomatorpadus, eKTpodope3, METOJ MEUEHBIX aTOMOB, IuddepeHIHranIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue Qukcuposanmvix
K1emok. DNEKTpoHHass MUKpockonus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpauuu

IToptpetsl: P. I'yk, A. Jleenryk, T. [lIBann, M. Illneiiaen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBON MUKPOCKOID, «IIEKTPOHHBIA MHKPOCKOID),
«HcTopus pa3BUTHS METOJJOB MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOW MHKPOCKOIN, MHUKPOIpENnapaThl PpPaCcTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuueckass padora «l3ydyeHue MeETOJOB KIETOYHOM OHOJOTHH
(xpomartorpadus, anekrpodope3, aubdepeHmaIbHOe EHTPUPYTHPOBAHUE,
[TLP)».

Tema 4. XuMu4yeckasi OpraHu3anus KJIETKU

XUMUYECKUA COCTAaB KJIETKU. Makpo-, MHUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, PEArceHTa, y4acTUe B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperyasiuuu. MuHepalbHble BellecTBa KJIETKH, UX OHOJOrhyueckas
poJib. POnp KaATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buosiornueckue noauMepsl. benkwu.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekyinbl. [lepBuuHas
CTpYKTypa Oenka, mnenTuaHasi CBs3b. BTopuyHas, TpeTuyHasi, 4YeTBEpTUUYHAs
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukainuss  OenIKoB.
buonoruueckue Qynkuuu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCAXAPUIbI, OJIMTOCAXAPHUABl U TOJUCAXAPUIBL.
O6mmii 1IaH CTpOeHHs W (PU3MKO-XMMUYECKHE CBOMCTBa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodunsHO-rUAPOdOOHBIE cBOMcTBA. Kitaccudukanus 1unumos.
Tpurnuuepunsl, QocPoaunuasl, BOCKH, cTepoujbl. buonornueckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJIOTMYECKUX MEMOpPaH — TEKY4YECTh, CIIOCOOHOCTD K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneotuasl. Ilpunmun xommiementapuoctu. [IpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. MectoHnaxoxaenue u ouonornuyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynbl AT®. Makposprudueckue cBa3u B Mojekyine ATO.
buonorunyeckue pynkuuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIUU B
knetke. [pveue wuyxneozuompugocpamer (HT®D). CexenupoBanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouosiorusi: OMOXUMHUYECKHUE UM OMoU3NYecKre HCCIeOBaHUS
cocTaBa W TNPOCTPAHCTBEHHOM CTPYKTYphl OHOMONeKkynl. Moodenupogarue
CmMpyKmypuvl U QYHKYUti 6UOMOAEKYI U Ux Komniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpauuu

[Toptpetsr: JI. I[lomunr, dx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Huarpammbl:  «PacnpeneneHue XMMHYECKUX  3JIEMEHTOB B  HEKHBOU
npupoae», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer u cxembl: «llepuoanueckas TabnMIIAa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOIbI», «BelectBa B cocTaBe OpraHU3MoOB», «CTpoeHHE
MoOJIeKybl  Oenka», «CTpyKTypbl O€NKOBOM MOJEKymnbl», «CTpOeHHE MOJEKYI
yraeBoJoB», «CTpoeHHE MOJIEKYyd JUNUAOBY», «HyKIEHHOBBIE KHUCIOTBI»,
«Ctpoenue monexyibl ATO».

O6opynoBaHue: XUMUYECKas TIocyia 1 000pyI0BaHHE.

JlabopaTopHas pad6ora «O0HapykeHHE OCIIKOB C TTOMOIIbIO KAaYeCTBEHHBIX
peaKumn.

JlabGopaTopHas padora  «MccnenoBanue HYKJICUHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 QYHKIIUN KJIETKH

Tunbl KJIETOK: JyKapuoTHdeckas U mpokapuotuyeckad. CTpykTypHO-
byHKITMOHAIBHBIE 00Pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuueckoit kinetku. Kietounas cteHka OakTepuil u apxei.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHoOT B OMOLIEHO3aX.

Crtpoenue u (YHKIMOHUPOBAHUE AYKapUOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemMma). CTpykTypa IJIa3MaTUYECKOU
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obneruéHHas nudQys3us), aKTUBHBIN (IEPBUYHBIA M BTOPUYHBIN
akTuBHbIA TpaHcnopT). Ilomynponunaemocts MeMOpansl. PabGoTta HaTpuii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa 1 QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomna3ma. [uTo3omne. [{uTtockener. J[Buxkenue nurtoriazMmbl. OpraHou bl
kiaeTkd. OJIHOMEMOpaHHbIE OpraHouAbl KJIETKH: JHAOIMJIA3MaTHYecKas CeTh
(BIIC), anmapat I'onbaxu, JHU30COMBI, WX CTpoeHHWE M (PyHKuuH. B3aumMocBssb
OJIHOMEMOpPaHHBIX OPraHOUAOB KIETKH. CTpoeHHe TpaHyJISIPHOIO PETHKYIyMa.
Mexanuzm nanpaenenus 6eaxos ¢ IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIi)  SHAOIIA3MATHYECKUI
petukynym. CekpetopHas QyHkius anmnapata [onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmuposka oenxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKE. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWABI  KIETKHA:  MHUTOXOHAPHUM,  IUIACTHUJIBIL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumbuocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenre U (GYHKIIMM MUTOXOHIpUU W 1wiactuia. [lepBuunsle,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (POTOCUHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIUIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUH.

HememOpannsie opranonapl kieTku CTpoeHue W (yHKIHMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocompr. IIpomesicymounvie Qunamenmel.
MukpodunameHTsl. AkmuHogvle Muxpoguiamenmol. MBbIllIEYHBIE  KIETKH.
AKmuno8ble KOMNOHEeHMbl HeMbluleuHblX Kiemok. MukpoTpyoouku. Kierounsrit
neHtp. CrTpoeHHe U [BWXKEHHE JKTYTHKOB M pPEeCHHYeK. MUKpoTpyOouku
nuToriasmel.  LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybdouxamu. Momopnsie 6enxu.

Anpo. Obonouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepupiii  0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE PaCHOIOKECHHE
XpOMOCOM B UHTep(azHOM sdnpe. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /Jlunamuka s0epHOU 00040YKU 6 mumose. Aoephulil
mpaucnopm.

Kierounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



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

Tabmuiet 1 cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHwme
KUBOTHOW  KJIETKW», «CTpoeHHUE  pacTHTENbHON  KiueTkm», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KIETOK.

Jlaboparopnass pabGora «/3yueHue CTpPOEHUS KIETOK Pa3JIUUHBIX
OpPTaHHU3MOBY.

IIpakTnuyeckas padora «/3yyeHue cBOMCTB KIIETOUHOU MEMOPAHBI».

JlabopaTopHass pabora «VcciemoBanue miuasmoiivza W JACIUIa3MoJu3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckas  padora  «lV3ydeHWe  JBWKEHUS  IUTOILIa3Mbl B
PaCTUTEIBHBIX KICTKAX.

Tema 6. O0OMeH BellecTB U NpPeBpalleHNe JHEPTUU B KJIeTKe

ACCUMUIATINS ¥ TUCCUMIIALIHAS — JIBE CTOPOHBI MeTaboym3Ma. Tunel oOMeHa
BEIICCTB: aBTOTPOMPHBIM M TETEPOTPODHBIA. YUacTUE KHCIOPOJa B OOMEHHBIX
nporeccax. JHEpreTnyeckoe oOecreueHne KIeTKU: mpeBpamieHne ATD B
OoOMEHHBIX TIporeccax. DepMEHTAaTUBHBIM XapakTep pEaKIUd KJICTOYHOTO
metabonuzma. DepMeHTBl, UX CTPOCHHE, CBOWCTBA W MEXaHHU3M JCHCTBUS.
Kodepmentsl. Otnnunst pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. benku-
aKTUBATOPHl M OEIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (hepMEHTATHUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBIi CHUHTE3 OpPraHMYECKUX BEHIECTB B KieTke. {DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlll omocunmes y baxkmepui. Ceéemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Polb XJIOpOIIacTOB B IMpoIiecce
dboTocunTe3a. CBetoBas u TeMHOBas (paspl. Pomoodvixanue, Cs., Cs. u CAM-munsi
gdomocunmesa. 1lpogykTUBHOCTH (oTOocHHTE3a. BiusHue pa3iaudHbiX (akTOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHUE (OTOCUHTE3A.

XEeMOCHUHTE3. Pasnoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIKNE OaKTepuu, >Kele300aKTepuu, CepoOaKTEepPHH, BOIOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U HUX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Oranbl HYHEPTreTHYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucCiIeHUE, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
mporeccax Omomorndeckoro okuciaeHus. [{ukmnaeckne peaknun. OKUCIATETEHOE
dbochopunmnpoBanue. Ouepeus membpanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwvl. llpeumyinectBa a’3poOHOr0 MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTh SHEPTETUYECKOT0 OOMEHA.

JdemoHCcTpanuu

Ioptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupel u cxembl: «POTOCUHTE3Y, « IHEPreTUUECKU 00Men», «buocunTes
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyAOBaHHUE JUIsl IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnasi  pabora  «/3yueHne  KAaTAIUTUYECKOW  aAKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

Jlabopatopnass paGora «M3ydeHne (HEPMEHTATUBHOTO paCHICTIICHUS
MEPOKCHIA BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass pa6ora «CpaBHeHue mpoiieccoB  (OTOCHHTE3a |
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMANUS M peajM3alusa e€é B KJIeTKe

Peakiiun matpuyHoro cuHTe3a. [IpuHIIMI KOMIUIEMEHTAPHOCTH B PEAKITUSIX

MaTpUYHOTO cuHTe3a. Peanusainus HacnencTBeHHON nHopmaluu. [ 'eneTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpuniusa — marpuudbii cuHTe3 PHK. Ilpuniuns
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancmsius u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTtese Genka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanuwe amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erHog. OpraHu3anus TeHoMa y
OPOKapUOT U 3YKapHOT. Perynsdunuss akTUBHOCTHM T€HOB y IpokapuoT. ['mmoresa
onepona (®. XKako6, XK. MaHo). MonexynsapHnvie mexanuzmvl IKCNpeccuu 2eHO8 y
sykapuom. Ponv xpomamuna 6 pecynsayuu pabomsi 2enog. Perynsiys oOMEHHBIX
MpOLIECCOB B KieTKe. KileTouHbIli roMeocTas.

Bupycel — HekieTounbie OpMBI )KU3HU U 00NHUraTHbie napa3utbl. CTpoeHue
MIPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. JKu3HeHHbIU YUK
JHK-cooeporcawux  supycos, PHK-cooepoxcawux eupycos, obaxmepuoghacos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

Bupycnble 3a0o0neBanus 4enoBeka, »XUMBOTHbIX, pactenuil. CIINJ, COVID-
19, counanbHble 1 MEIULIIMHCKUE TPOOJIEMBI.

buoungopmamura: unmespayua u ananuz borvuiux maccueos («bigdatay)
CMPYKMYPHLIX OUos02cudecKux oanHvix. Hanomexunonoeuu 6 buonocuu u meouyume.
llpoepammupyemvole hynxkyuu 6enxos. Cnocobvl 0ocmasKu 1eKapcme.



JdemoHCcTpanuu

[Toptpetsr: H. K. Konbos, 1. 1. iBaHOBCKMiA.

Tabmuuel u cxemsl: «buocunres Oenka», «l'eHeTnyeckuil Koa», «Bupyce,
«bakrepuodarm.

IIpakTnuyeckas padora «Co31aHue MOIEIINA BUPYCay.

Tema 8. JKuzHeHHBII HMKJ KJIETKHU

Knerounsrii 1muki, ero mnepuoasl M perynsiuusa. Wurepdaza u  MuUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKammux B uHTepdase. IloaroroBka KieTku K
nenenuto.  I[lpecuHrernueckuid  (MOCTMUTOTHUYECKHI),  CHUHTETHYECKUM U
NOCTCUHTETUYECKHUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JAHK — perumkanms. Ilpunuuns! permmumkanuu JJHK:
KOMIUIEMEHTApPHOCTh,  MTOJYKOHCEPBAaTUBHBIM  CHUHTE3, AHTUNAPAJIEIBHOCTb.
Mexannsm perumkauuu JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTui. JIUmiougHbeli
rariougHbelid  Habopsl  xpomocoM. ['oMonoruuneie xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xnetkn — wMuTo3. Craguu MHTO3a M MPOUCXOIAIINE B HHUX
npouecchl. Tunsl muto3a. KaproknHes m nMTOKMHE3. brHonornueckoe 3Ha4YECHHE
MHUTO3A.

Perynmsauuss murotnueckoro nmkia kieTtku. lIporpammupyemas kietodHas
rubesnp — arnomnTo3.

Krnerounoe sapo, XpoMocombl, (PYHKIIMOHAlIbHAs TE€HOMUKA. MexaHuzmbl
npoaugepayuu, ouggepenyuposku, cmapenus u eudenu xiemokx. «lugposas
K1emKay — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmumel 1 cxembl: «KWU3HEHHBIH UK KIETKW», «Mwuto3», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapaThl: «KMUTO3 B KlleTKax
KOpEIIKa JIyKa».

JlaGopaTopHhas padora «3yuenue XpOMOCOM Ha  TOTOBBIX
MHKpOMIpenapaTax».

JlaGoparopHas padora «HaOmroneHne MuTo3a B KJIeTKax KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenne u pyHKIIUH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oco0OeHHOCTH ~ CTPOCHHA U KHU3HEACSITEIBHOCTH  OJHOKIJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIETOYHbIE TIPHOBbI, OJHOKJIETOYHBIE
BOJOPOCIH, APYrue NpoTUCTH. KOJIOHNaNbHbIE OPraHU3MBI.



B3aumocBa3p 4acTeld MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidd. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAasl, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu KUBOTHBIX U YETOBEKA. THIBI XKUBOTHBIX TKAHEHU: 3MUTEIHAIbHAS,
COeIMHUTENbHAsA, MblllIeyHas, HepBHas. OCOOCHHOCTH CTpOeHUsA, (PYHKIUNA U
pacMoJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. Ckenerbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHyTpeHHUHM ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, KTYTUKOBOE, pecHHUYHOE. J[BHKEHHWE MHOTOKJIETOYHBIX PACTECHUM:
TPONU3MBI M HACTUU. JIBU)KEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIlIeuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIBbHBIX BEIIECTB pacTeHusMU. [Iurtanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPUKIIETOYHOE NulIeBapeHue. lIuTaHrne MNO3BOHOYHBIX KUBOTHBIX. OTHenbl
NUIIEBAPUTEIBHOrO Tpakra. [IumeBapurensHble xenes3wl. [lummeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuid. Jprxanue uBOTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIeTKHU. KoxxHOe npixaHue. J[pIxaTesibHas MOBEPXHOCTb.
XKabeprnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX KHMBOTHBIX.
JIpixaTenpHass cucTteMa 4YejaoBeKa. MeXaHu3M BEHTWIALUU JETKUX Yy ITHL] U
MiIeKonuTatonux. Perynsamus npixanus. JprxarenbHbie 00bEMBI.

TpaHcopT BelIECTB Y OpPraHUu3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTECHUU.
Tpancropt BewmiecTB y JKHUBOTHBIX. KpoBeHOCHas cucrema U €€ Oprasbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKUBOTHBIX U yenoBeka. Cepaie,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOparieHus. DBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX JKHBOTHBIX. PaboTta
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Breigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyosuu. Opranbsl BbiaeneHus. OuibTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl Pa0OThl OPTaHOB BBIACICHUSI.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBLICIUTENBHON CUCTEMaMU. Brinenenue y



MMO3BOHOYHBIX JKMUBOTHBIX M uenoBeka. [louku. CTpoeHne u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OpPraHu3moB. CIOpPBI
OakTepuii M LUCTHl MNPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABIL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. I[IOKpOBBI M HMX MPOU3BOJIHBIC.
3ammura opraHu3Ma ot OosesHeil. UIMMmyHHas cucteMa 4enoBeka. KieTouHbllt u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXn€HHbIH M NpuoOpeTEéHHBIN crnennuduuecKkuit
uMMyHHUTET. Teopusi KjIoHanbHO-cenekTuBHOro ummynurera (I1. Dpmoux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETH OpraHu3MOB. Poiib BpOXKIEHHOTO
UMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBHas cucrema u pediekropHas peryisinus y S>KUBOTHbIX. HepBHas
cucTeMa M €€ OTIEeNbl. DBOIIOLMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopasibHas peryssanus U SHIOKPUHHAs CUCTEMA >KMBOTHBIX U 4YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleHCTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHON cucteM. [‘mnoramamo-runoduszapHas
cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuiet u cxembl: «OTHOKIETOUHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «baktepum», «lIpocteiimue», «OpraHbl IBETKOBBIX PaCTEHUI»,
«CucrteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOIs»,
«CTpoeHue JMCTOBOM IIACTUHKU», «TKaHM MKUBOTHBIX», «CKEJIET YeIOBEKay,
«IIumeBapurensHas  cucrtemMa», «KpoBeHocHass  cucrema», «/lpixarenapHas
CUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpI1ieyHas CHUCTEMAaY,
«BpigenutenbHas cuctemMa», «HIOKPUHHAs cuctemay, «CTPOEHHE MBIIIIbD,
«AMMyHUTETY, «Ku111e4H0mon0CTHEIEY, «Cxema MUTAaHUSIT ~ PACTCHUI,
«KpoBeHOCHBIE  CHCTEMBbI TO3BOHOYHBIX JKHUBOTHBIX», «CTpPOECHHE THUIPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue HO0XKIeBoro uepBsi», «HepBHas
cuctreMa peio», «HepBHas cucrtema narymku», «HepBHas — cuctema
npecMmeikaromuxcsa»,  «HepBras  cucrema  nrtun», «HepBHas — cucrema
Miekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEH, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIUU
HAaCEKOMBIX, WIJIOKOXKHMX, UBbIE AK3EMILIIPHl KOMHATHBIX PACTeHUM, repdbapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE MpenapaTbl JKUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy1I0BaHUE ISl AEMOHCTPAIIUY MOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTCHUIA,
pacuierieHus Kpaxmaia u OeNKoB Moj AeicTBreM (epMeHTOB, 000pYyIOBaHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOW EMKOCTH JETKUX, MEXaHU3MAa
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGopaTropHasi padora «/3yyeHrue opraHoB LIBETKOBOTO PACTCHUSI.

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Gecrosioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJIALIMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. I[lonmoBbie KIETKH, WM rameTtsl. Meito3. Craauu
Mmeiosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuit cMsici
Melo3a W TMOJOBOro Imporecca. Meio3 M €ero MecTo B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorenes y »KuBOTHBIX. [1010BBIE KeEE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHUOHAIIBHOE pa3BUTHE SKUBOTHBIX. COCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHUOJIOTHUS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyusi mopgocenos u mooenu mopgoeenesa. Cramuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposaruoe OpodOnenue. bracmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMMTAIOMINX. 3apOBIIICBHIC JIMCTKU
(ractpynsinusi). 3aKkiiaika OPraHoB U TKaHEW U3 3apOJbIIIEBBIX JTUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbiilia (dMOpUOHANIbHAA WHIYKIUA).
3aknajgka IUlaHAa CTPOCHUS JKMBOTHOTO KaK  PE3ylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHMEe Ha >MOPUOHAIBHOE PA3BUTHE PA3THUUYHBIX
($aKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBOTHBIX. IlocTamMOpuonanbHbIM mnepuoxa. Ilpsmoe u
HenpsiMoe pa3Butue. PaszButue ¢ meraMopdo3oM y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. bHONOrHueckoe 3HAYeHUE MPSMOr0 U HENPSMOro



pa3BUTHUA, UX PACHpPOCTpaHEHUE B MpUpOAE. THUIbl pocTa >KUBOTHBIX. DakTopb
PEryJSIUU POCTa )KMBOTHBIX U YesoBeka. CTaguu nmocTaMOpUOHAIBHOTO Pa3BUTHUSA
y KUBOTHBIX U 4yenoBeka. [leproael oHTOreHes3a yenoeka. CTapeHne U CMEPTh Kak
OMOJOrnYeCKUe MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue CIOp B Ipolecce MeHno3a.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OMJI0/IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHU3MBI peryJIsSiiu OHTOT'eHEe3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «BeretaTuBHOe pa3mMHOkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOKEHUE XJIaMUJIOMOHAIb», «Pa3MHOKEHHE 3BIJIEHBD,
«Pa3mHoxeHue ruapel», «Meio3», «XpomocoMmbl», «I'amerorene3», «CtpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsamoe u
HempsiMoe pa3BuTue», «Pa3BuTHe Malickoro xyka», «Pa3Butrhe capaHumy,
«Pa3Butue nArymkn», «JIBOMHOE OIJIOJOTBOPEHHUE Yy IIBETKOBBIX PACTCHUII»,
«CTpoeHHEe CeMSH OJHOJOJIbHBIX U JBYAOJIBHBIX pacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« Ku3HeHHbIW 1UKI MXa», <OKW3HEHHBIM  LUKI
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SUIEKIETOK |
CIIEpMAaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3ydeHue CTpOCHUS TMOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOIpenapaTax.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOJCTBA 3apOJBIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CrpoeHHEe OpPraHOB pPa3MHOMXEHHS BBICHINX
pacTeHUN».

Tema 11. I'eHeTMka — HayKa O HACJEJICTBEHHOCTHM U HU3MEHYHMBOCTH
OpPraHu3MoOB

Hctopust cTaHOBIEHHUS W pa3BUTHS TEHETMKU Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUHU
renetukd. Pa6otel H. K. Konsiioa, H. U. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®mmnuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE T€HETUYECKHUE MOHSITUS U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBI, AJIbTEPHATHUBHBIE MPU3HAKUA, JOMUHAHTHBIA WU PEUECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, T€TEPO3UTr0Ta, YUCTAsl JTUHUSA, TUOPUAbL, TEHOTHUII, (DEHOTHII.



OCHOBHbIE ~ METOJIbI ~ TE€HETUKH:  THOPUAOJOTMYECKHM,  IUTOJOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.

JdemoHCcTpanuu

[loptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basuiios, A. H. benoszepckuid, I'. JI. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodeen-PecoBckmii.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXeMBbI CKPEIIUBAHUS.

JlabopaTtopHas pabdora «Jlpo3oduna kak OOBEKT TEHETHUYECKUX
UCCJIETOBAHUIN.

Tema 12. 3axkoHOMEepPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKoH
eAMHO00pa3usi ruOpUIOB MepBoro nokojenud. [lpasuino nomuHupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH pacuUleluieHus NMpU3HaKoB. L{uTonornueckue OCHOBBI
MOHOTHOPHUTHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpermuBanue. [I[pomMexyTouHbIN XapakTep HACIEqOBaHUS.
Pacmiennenue npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aK0H HE3aBUCUMOTO
HAcJeJOBaHUsA  MPU3HAKOB. [{uTonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpELLIMBAHUS.

CuermienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeIOBaHUE T'EHOB, HapYILICHUE CLEIUICHUS MEXIAy TIeHamu. XpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nosa. XpoMOCOMHBIN MEXAHU3M OIPEIENEHUS M0J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIii U Te€TepOraMeTHbIN MoJ. ['eHeTndeckas
CTPYKTYpa IIOJIOBBIX XpoMOcoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenoctHas cucrema. [lmernoTpomnus — MHOXKECTBEHHOE JIEMCTBUE
rega. MHOXECTBEHHBIM ajIeIn3M. Bs3anMoaelcTBUe HeaJUIeJIbHBIX TI'€HOB.
Komnnementaprocts. Onucras. [loaumepusi.

['eHeTnyecknii KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
Takke (PU3MOIIOTMUECKUX TMPOIECCOB, TOBEICHUS M KOTHUTHUBHBIX ()YHKIIAM.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IUH — MHUKpOOHOM». ['eHeTWdyeckue acmeKTbl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITNHU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemMoHCcTpauMu

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

Tabmuter u cxemsbr: «IlepBbIit 1 BTOpOit 3akOoHBI MeHaenss», « TpeTuil 3akoH
Mengens», «AHamuM3upymrollee CKpeluBaHue», «HemnomHoe noMuHUpOBaHUEY,
«CUerieHHOe HacJleI0BaHHE IMPU3HAKOB Yy Jpo30uibl», «l'eHeThka moay,



«Kapuotun uyenomeka», «Kapuotun gpozoduns», «Kapuotunm nTUIB,
«MHOXECTBEHHBIN AJUICTU3M», «B3auMOICCTBUE TE€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUST M paCHICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIECAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTpAllMU CILEMJIEHHOTO HACJEIOBAHUSA IMPU3HAKOB, CBETOBOW MMKPOCKOI,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTuueckass  padora  «/3yuenue  pe3ynbTaToOB  JTUTUOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHotuna u cpeabl mpu  dopmupoBaHuu (peHotumna.
N3MenunBOCTh Mpu3HAKOB. KayecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. Buasl
M3MCHUYMBOCTH: HEHACJICICTBEHHAs U HACJICICTBCHHAS.

MopaudukanuonHas UW3MEHYMBOCTh. Ponb cpensl B popMupoBaHHU
MoAUGUKAITMOHHONW M3MEHYMBOCTH. HopMa peakiuu mpu3Haka. BapuannoHHBIN
psn u BapuanuonHas kpuBasi (B. Horanncen). CoiicTBa MOau(HUKAIMOHHON
M3MEHUYHUBOCTH.

I'eHoTunMueckas u3MeHYMBOCTb. CBONMCTBA T€HOTUITUYECKON M3MEHYHNBOCTH.
Buipl reHOTUITHYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOunaTuBHasT M3MEHYMBOCTh. MeW03 W TIOJOBOM MpOIecC — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTH B CO3JaHHH
TEHETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHass W3MEHYMBOCTh. BuIBl MyTaluili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE M  WHIAYUMPOBAHHBIE MyTaluu. SIepHble U
UToIIa3MaTuyeckue myrtanuu. ComMaTHYeCcKHWe W TOJIOBble MyTanuu. [IpuyuHbI
BO3HUKHOBECHUsS MyTauud. MyTareHbl HW WX BJIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAI[MOHHOI'O Mpollecca. 3aKOH TOMOJIOTHYECKUX PSI0B B
HacnencTBeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHUBOCTH U
HACJIEJICTBEHHOCT.

Dnueenemuxa u SNUSEHOMUKA, POdb INUSCHEMUYECKUX Gakxmopos 8
HACe008AHUU U USMEHYUUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemMoHCcTpauMu

[Toptpetsr: I'. ne ®pu3s, B. Noranncen, H. Y. BaBunos.

Tabmmpl w  cxembl: «Bunbl  w3MeHUMBOCTHY, «MoaudukaroHHas
U3MEHYHBOCTHY, «KombOuHaTuBHas W3MEHYHBOCTHY, «Meiio3»,
«OnnogoTBopeHuey, «I'eHeTHnueckue 3a001eBaHus YeIoBeKay», « BUabl MmyTaruii.



O6opynoBaHue: >XKUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHnas pabora «HccmenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIUOHHOW HM3MEHUUBOCTH. [loCcTpoeHHEe BapualMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTnueckass padora «Myrtanuu y aApo3odmwibl  (HA TOTOBBIX
MUKpOMpenaparax)».

Tema 14. I'eHeTHKa Ye10BeKa

Kapuotun uyenoeka. MexayHapoaHas MporpamMMa HCCIEAOBAaHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMSl TEHETUKHM  4YEJIOBEKa: TE€HEAJIOTUYECKHU,
OJIM3HEIOBBIH, UTOTE€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemenHoe ONpeIeJICHHE TEHOTHUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHE, T€HOTUITUPOBAHUE, B TOM YHCJIE C MOMOIUIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a00JieBaHUs YeJIOBeKa. [ eHHbIE 1 XPOMOCOMHBIE
0one3HH uyernoBeKka. boJie3HM C HACIEICTBEHHOW MpPeapacoyioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T'€HETHUKU B MPEAOTBPAIICHUM U JICYCHUU TE€HETUYECKUX
3a0oneBaHuil yenoBeka. MeauKo-TeHeTUYecKoe KOHCyJbTupoBaHue. CTBOJIOBbBIE
KJIeTKU. [IOHATHE «T€HETUUYECKOTO Ipy3a». DTHYECKUE aCMEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre QakTopbl TOBBIINIEHHONW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
bu3nUecKOMy U XUMHUYECKOMY 3arps3HEHUI0 OKpYyKarole cpeabl. ['eHeTnueckas
IPEAPACTION0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdemoHcTpauuu

Tabmumper u cxemsl: «Kapuotun yenoBekay, «MeToabl U3yUeHUS T€HETUKHU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBlieHUE U aHAIU3 POIOCIOBHON.

Tema 15. Cesiekniusi OpranHu3mMoB

JlomecTuKamusi U CEJICKUUA. 3apOKICHUE CEJIEKIMU W JOMECTUKALMU.
VYyenne H. WM. BaBumoBa o lleHTpax mnpOUCXOXKIEHUS € MHOTo00pas3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuu B CO3JaHUM COPTOB PACTEHHH MU TMOPOL
#uBOTHbIX. CopT, mNOpoaa, IWTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuumBocTH H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCcCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUYaJIbHBIM. DTansl KOMOMHAIIMOHHOMN CCJICKIIUU. HcnbeiTanue
Mpou3BoUTENEed MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OLEHKHU
¢dbeHoTHma MOTOMCTBA M OTOOP IO TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOW  padoThI.
PannannoHHBIN 1 XUMHYECKHI MyTareHe3 Kak MCTOYHUK MyTalUi y KyJIbTYPHBIX



¢opMm opranu3moB. Hcnonap30BaHHE TE€HOMHOIO PEJAKTUPOBAHUS W METOJOB
pexomMOuHaHTHBRIX JIHK 111 moimy4yeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lomyuyenue MIOJINTUIOUOB. BuyTtpuBnaosas rudpuan3aus.
bnuskoponcTBeHHOE — CKpelluMBaHue, WM MHOpuauHr.  HeponcTBeHnHoe
CKpelIMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero npuuuHbl. Mcnonb3oBanue
rerepo3uca B ceiekuuu. OtnanénHas rudpuauzauus. [Ipeononenue Oecruionus
MEXBUJOBBIX THOPUIOB. JIOCTHKEHUS CENEKLIUN PACTEHUHN U KUBOTHBIX. «3en1éHas
Dpesonoyusy.

CoxpaHeHue ¥ U3y4eHUE F'eHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHU U
UX JMKUX  poJMued I CO3JaHMsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. H3yuenue, coxpawenue u ynpaeieHue
2CHEeMUYECKUMU PeCcypPcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIIOBIX HCUBOMHBIX
8 YeJsax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uuclie ¢ HPUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCIe008aHUl,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuu

IToptpers: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. Il
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuet u cxembl: «LleHTpBI MPOUCXOKACHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH rOMOJIOTHYECKHX PSAOB B HACIEICTBEHHON M3MEHUYHUBOCTHY,
«Metoppl cenekiuny, «Otnanéunas rudbpuauzanus», «MyTtareHesy.

JlabopaTopHas padora «3yueHne copToB KyJIbTYpPHBIX PACTEHUIN U MTOPOJT
JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «/3ydueHrne METOJIOB CEJICKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METOAbI U JOCTHIXKCHHS CEJICKIIMHM PACTEHUM U
AKUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIM Y4YaCTOK, B TEIUIMYHOE XO35AMCTBO, B J1a0OPATOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJiorusi 1 CHHTeTHYeCKAs OMOJIOTUA

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJIOTMH, — KIJIETOYHBIE M TKaHEBBIC
KYJbTYpBI, MUKPOOPTraHU3MBI, ux XapaKTEePUCTHKA. TpanumonHas
OMOTeXHONIOTHsA:  XJeOOomeueHne, TMONydeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJeNnuEe. MukpoOuonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKHUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi U MHCTPYMEHTOB LIEJIEHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHUs I'€HOMOB C LIEJIBIO IOJTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B PUPOJIe OMOCUHTETUYECKHE ITYTH.



Knerounas unxkeHepus. MeTonbl KyJlbTypbl KIETOK W TKaHEW PACTEHUM U
KUBOTHBIX. Kpuobanku. Comatuueckas TuOpuau3alus W COMATUYECKUU
sMmOpuorene3. lcnonb3oBaHUEe TamiouoB B CEJIEKUUM pacTeHuil. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHUE. PexoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE XKHUBOTHBIX. METOA TpaHCIUIAHTALMM SIAEP KIIETOK.
Texnonocuu 0300po8IeHs, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocOoMHasi W Te€HHasg HHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pexkomouHanTHsix JJHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HMHYKEHEPHH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue 6uorexnosnoruu. [loctrenomuas mudposas meauuuna. [TP-
JIUarHocTuka. MeTaOoJIOMHBIN aHalW3, TeHOLIGHTPUYECKUH aHajau3 MpoTeoMa
YeJloBeKa JJIsI OLUEHKH COCTOSIHHS €ro 310poBbs. FICHoOJb30BaHHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanust paka. 3D-OumoummxkeHepus s pa3pabOTKu
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3JaHMS KOMILJIEKCHBIX
TKaHEW COYETaHUEM TEXHOJOTUW TPEXMEPHOro OMONMPHUHTHHIa U ckad@oiaauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznaHve BEKTOPHBIX BAaKIMH C IEJbl0 oOecredeHus: KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyauteneit OPBU, yctaHoBieHHE MOJEKYISIPHBIX MEXaHHU3MOB
¢ynkmonuposanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX O0CO0O OINACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdemMoHcTpauuu

Tabnurel u cxemsbr: «/cnoap30BaHrEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
Ipou3BOACTBE», «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHUI.

IIpakTuyeckas padora «IlonydeHrne MOJTOYHOKUCITBIX TPOIYKTOBY.

Ikckypeusi «bHOTEXHOJOTHS — BaXHEHIIas MPOW3BOAUTEIbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue W pa3BUTHE IBOJIONMUOHHBIX NpeICTABIEHUH B
Ouosioruu

OpomonmonHass Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>kymue cuibl 3BoJironuy BUAOB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAas W3MEHUYMBOCTh, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).



Odopmnenue cuntetnyecko Teopuu dBomwonuu (CTI). HeltpanbHas
Teopuss sBomonuu. CoBpeMeHHass JBOJIIOIMOHHAs  OWOJIOrvs. 3HayeHue
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHCcTpanuu

IHoptpetsl: Apuctotens, K. Jlunnen, K. b. Jlamapk, O. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. UerBepukos, W. 1. llImansraysen, Ix. Xonnaein, . K.
benses.

Tabmuupr u cxembl: «Cucrema xuBoil mnpuponbl (no K. Jlunuero)»,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHpPOBaHUS
npucCnocoOJieHn y pacTeHuid u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapmipyta nyremectBust Y. Japsunay, «Haxoaku Y. JlapBunay, «DopMbl 60pbObI
3a cymectBoBaHue», «llopoabl romyoeit», «MHoroobpasue KyiabTypHBIX (GopM
KammycTb», «[1opoabl TOMaIIHUX )KUBOTHBIX», «CxemMa 00pa30BaHUs HOBBIX BHUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHHUS JABHXKYIIMX CHJ SBOJIOIUNY,
«OCHOBHBIE MMOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUM.

Tema 2. MukpodBoIOIHSA U €€ pe3yJIbTaThl

[Tonynsauust Kak d3JeMEHTapHast eAuHUIA 3BOIOUU. COBPEMEHHBIE METO/IbI
OIICHKM TEHETUYECKOrOo pa3zHooOpa3usi U CTPYKTyphl mnomyisuui. M3menenue
reHopoHJa TOMYJSAIMU KaK DJIEMEHTApHOE 3BOJIONMOHHOE SIBICHUE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOpPhl (IBMKYIIME CHJIBI) SBONIONUUA. MyTallMOHHBIN
npouiecc. KomMOuHatuBHas u3MeHUMBOCTh. Jlpelid TeHOB — cliydaiiHbie
HEHANPABJICHHbIE M3MEHEHMsSI 4YacToT ajuiened B nomymanusx. Oddexr
ocHOBatensi. Jgpgexkm Oymviiounoeo eopaviuika. CHuUdCEHUe 2eHemuuecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. Ilposenenue sgpgpexma Opeticha cenos 6
bonvwux u  marvlx  nonyaayusx.  Mwurpauun.  V30aAmmMsS  TOMYIISIITUN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTYKTHBHA).

EcrectBennsiit orbop — HampaBisoomuid (akrop sBomorud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUN, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HUKHOBEHHE W HSBONIONUS COIUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocoONEeHHOCTh  OPraHU3MOB  KaK  pe3yiabTaT  MHKPOIBOJIOIHUH.
Bo3nukHOBeHHME ~ mpucnocoOneHwit y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl mpucmnocoOneHuiit y opraHu3MoB: MOpGOIOTHYECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHuYeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepum u crpykrypa. BumooOpa3zoBaHume Kak pe3yibTaT
MUKpO3BOJIOIMU. M3omsauus — kiatoueBoi Qakrtop BupgooOpaszoBanus. I[lytu u
CIIOCOOBI BH1000pa30BaHMS: aJJIONATPUYECKOE (reorpadudeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIouIU3au,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GopMUPOBaHUS OMOJIOTMYECKOT0 pazHOO0pa3usl.

Ponb »BONIOIMOHHOW OHOJOTMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopazHooOpasusi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. Mexanu3mbl (POPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanuu

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

Tabmuupl um cxembl: «MyTanuoHHass H3MEHUMBOCTBHY», «llomynsuuonHas
CTPYKTypa BUAa», «CxeMa MposiBlIeHUs 3akoHa Xapau—BalinOepray, «JIBuxyiue
CUJIBI 3BOJIIOLUNY, «DKOJOTHUECKasT U30JALMS MOMYJSUUNA CeBAaHCKOU (openny,
«'eorpadmyeckass M3ONALMS  JUCTBEHHULIBI CUOUMPCKOM W JTUCTBEHHHUILIBI
naypckoiy, «llomynsiroHHbIE BOJIHBI YUCICHHOCTH XUITHUKOB U KepTB», «Cxema
JEUCTBUSL €CTECTBEHHOro 0TOOpay, «®PopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MHnycTpuanbHbiii Menanu3my, «Kuble nckomnaembiey», «II0KpoBUTETHCTBEHHAS
OKpacka AKUBOTHBIX», «IIpegynpexaatomnias OKpacka ’KUBOTHBIX),
«Dusnonoruueckue anantauuun», «lIpucnocoOIeHHOCTh OpPraHu3MoOB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUIa B
npupoae», «CrnocoObl BuAooOpa3oBaHus», «l'eorpaduyeckoe BuA000pa3zoBaHUE
TPEX BHUIOB JAHIBIIEH», «IKOJIOTMUYECKOEe BUI000pa30BaHUE BUJIOB CHUHUIDY,
«JTonurmonasl pacTeHu», «KamycTHo-peneunbiit TuOpuI.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Yydelia MTUIL U
3BEpell ¢ MpUMepaMH pa3IMYHBIX TMPUCTIOCOOJECHUN, dYyuesaa NTHI] W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUH OJIM3KUX BHUIOB, 0Opa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padora «BpIgBIcHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «lIpucmocoOneHuss  opraHm3mMoB H  HUX
OTHOCHUTEJIbHAS 1IeIECO00Pa3HOCThY.

JlaGopaTtopnas paGora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECCKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoOTIOLMSA U €€ pe3yabTaThl

Meronbl  HM3ydeHUs MakpolBoJwoluHu. [lameoHTonormyeckne  MeTOJbI
uzydyeHus oHBomouuu. llepexomnsie ¢GopMbl U (QUIOTEHETUYECKUE  PSATIBI
OpPraHU3MOB.

buoreorpaduueckre mMeToasl u3ydeHus s3Bomonuu. CpaBHeHHE (IOPHI U
dayHbl MaTEpUKOB M OCTpOBOB. buoreorpadpuueckue obnactu 3emuu. Bupsbi-
SHIEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(HOIOTHUECKHE METOMbl M3YUYEHUS
sBOMIONMH. ['eHeTHyeckre MeXaHW3Mbl HBOJIIOLMM OHTOT€HE3a U TMOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opraHbl W aTaBU3Mbl.  MOJEKyIsIpHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTEeMaTUYeCKHE  METOJbl  U3YYEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI TOCTPOEHUsS (UIOTCHETHUYECKUX
JIEPEBBLEB.

XPpOMOCOMHBIE MYTaIMH U SBOJIIOINS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (TpaBuia) dBONIONUU. [Ipunyun cmenvl GyHKYU.
HeobGpatumocTs »Bomtonnu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJTIOLINH.

JdemoHcTpanuu

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

Tabmuipl 1 cxembl: «DUIOTCHETUYECKUN s JIOMIATN», «APXESONTEPUKCY,
«3Bepo3yobie  smiepel»,  «Creromedans»y, — «Punmodpute»,  «CeMeHHBIC
nanopoTHUKNY», «buoreorpaduueckne 30HBI 3eMany», «llpeiid KOHTHHEHTOBY,
«PenmukTely, «HauvanmbHble cTaguu SMOpPUOHAIBHOTO PAa3BUTHUS TTO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTHYHBIE U aHAJOTUYHBIE OpraHb», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI 4YEJNOBEKa U IIHUMIIaH3e», «l JaBHBIE
HaAIPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJIIOIIUNY.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISIKU TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIINM HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE )KU3HU HA 3eMuie

HayuHbple TUMOTE3bl NPOUCXOXKIACHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. /JJoHaydHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAlMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS KU3HU U €€ ONPOBEPIKEHUE OnbITaMu D.
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne XU3HU U aCTPOOMOJIOTHSI.

OcHOBHbIE 3Tanbl HEOPraHU4ECKOU SBOJIIOLIUU. [InanerapHas
(reosioruyeckasi) H2BOJIOINUSA. XHUMHUYECKas »HBOJIONUSA. AOHWOTEHHBIM CHHTE3
OpraHnyecKkux BeniecTB W3 Heopranuueckux. OmbiT C. Mwmepa u I'. IOpu.
OOpazoBanue monuMepoB u3 MoHOMepoB. KoarepBarnas rumore3a A. .
Omnapwuna, TunoTe3a nepBuvHOro Oynsona JIxk. XonaeitHa, TeHETUYECKAs THIIOTE3a
I'. Mémnepa. Puboszumsl (T. Yek) u runoresa «wmupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIETKH.

Uctopuss 3emnu u Metonpl €€ wuszydeHus. Vckomaemble OpraHUYecKHe
octaTku. ['eoxpoHosioruss u e€ wmeroabl. OTHOcUTenbHasT W a0COJIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrUYeCcKas 1IKaia: 30HbI, 3pbl, IEPUOIbI, FSTTOXH.



HavanpHuble 3Tanbl OpraHMyeckor dBoOdOUMU. llosBIeHHE W HBOJIIOLUA
MEPBBIX KJIETOK. DBOMIONUS MeTaboianu3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOTIEHKH KaK aHajor MEepBbIX Ha 3emiie COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenue 3ykapuoT (CuMOMOreHes3). IBOIIOLUOHHOE TPOUCXOKIECHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOUMU BbICHIMX pacTeHud. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. IlosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHHe uMHU cymu. CemeHHble pacTeHHs. [IpoMCXOXkIeHUE NBETKOBBIX
pacTEeHUM.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OcCHOBHbIE apoMOpGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX
TUIOB. IlepBbie XOprOBbIE )KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUS MMO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinil. [IpoucxoxkneHne MICKONUTAIOUUX U
ntull. [lpuHiun xmroyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U IEpUojaM: apxel, MpPOTEPO30il,
najgeo3oi, Me3030M, KkaiHo30M. OOmas  xapakTepucThka KiIuMaTa H
reoJIOrM4ecKux mpoueccoB. llosiBIeHMEe M pacuBET XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOcTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — DKOJIOTHYECKHE KPU3UCHI Mpouutoro. I[IpuyuHel u
CJIEACTBUS MAacCOBBIX BbIMHUpaHHil. COBpEMEHHBIN SKOJOTHMUYECKUU KPHU3HC, E€ro
ocobennoctu. [IpoGnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucTeMa opraHudeckoro mupa. [IpuHIUIB Ki1accUpUKaUK
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpauuu

IToptpetsr: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, Y. 1. Meunuxos, A. W.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mumpe! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYEHUIO CaMo3apoxaeHus XuzHu», «Cxema ombita C. Muinepa, I'. FOpw»,
«JTanbl  HEOPraHWUYECKOW  »Botouun»,  «l'eoXpoHOJOrMYeckas  IMIKalay,
«HayvanbHble ATanbl OPraHUYECKON HBOTIONUNY, «CxeMa 00pa3oBaHMs IYKApHOT
nyTéM cumbOuorenesa», «CucremMa XHBOH mnpupons», «CTpoeHue BuUpycay,
«Apomopdo3sl  pacteHui», «PUHHOPUTH), «OTHOKIETOYHBIE BOJOPOCIIN,
«MHOroknerounbsle Bogopociam», «Mxwm», «llamoporHukn», «l oocemMeHHbIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «Apomopdo3sl KUBOTHBIX», «lIpocteitmuey, «KumedyHOmoa0CTHBIEY,
«IInockue 4epBUY, «YneHucronoruey, «PBIOBI®, «3eMHOBO/IHEICY,



«IIpecmbikaromuecs», «lItumer», «Miekonuraromue», «Pa3Butue XuU3HU B
apXxeuckou spey», «Pa3Butue XKU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTue KU3HU B
MAJIE030UCKOU dpe», «Pa3zBuTHEe )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHnue: TepOapuu pacTeHUM pPa3IUYHBIX OTAEJIOB, KOJUICKIUU
HACEKOMBIX, BIIAXKHBIE MIPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIEKIIUU
WIJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesla TTUI[ WU 3BEpEW,
KOJUIEKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJSI)KA OPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

BupryaabHasa Ja0oparopHas padora «MonaenupoBaHUE ~ ONBITOB
Munnepa—tOpu no u3ydeHuo aOMOreHHOT0 CUHTE3a OPraHWYECKUX COCTMHEHUN B
nepBUYHON aTMochepey.

JlaboparopHass padora «/3yueHne U ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydueHue OCOOCHHOCTEH CTPOCHHS pPaCTEHUM
Pa3HBIX OTICJIOBY.

IIpakTuueckas padora «/3yueHne ocOOCHHOCTEH CTPOEHUSI TO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4yeJ0BeKa — AHTPOIOreHe3

Pa3znensl 1 3a1aun aHTPONOIOTHUU. METOIBI aHTPOIIOIOT U H.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4YelloBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMH:  CPaBHUTEIBHO-
Mopdosioruueckue, AMOPHOJIOTUYECKHE, (bU3H0IOT0-OMOXUMUUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT )KUBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE IOJIOBHOrO MO3ra U BTOPOW CUTHAJIBbHOU
CUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOIMOTEHE3a: OMOJIOTHYECKHE, COIMATIBHEIE.
CooTHoIIeHNEe OMOIOTUYECKUX U COIMABHBIX (DAKTOPOB B AaHTPOTIOTCHE3E.

OcHOBHBIE CTaAMM aHTpoIoOreHe3a. PaHHMe YenoBeKOOOpa3HbIE 00€3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE TIOHTHIBI — OOIIME MPEAKU YEIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTPaJONUTEKH — JBYHOTME MpEeaKH Jtojeid. YeaoBeKk ymenblid, IepBble
W3TOTOBJIEHUS OPYIHM TpyAa. UenoBek NMpsIMOXOASIIIMKA U MEPBBIA BBIXOJ JIKOJAEH
3a mpemensl  Adpukn. YenmoBexk relmenpOeprckuii  — OOmMMIA  TIPENOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YenoBeK HeaHAepTaJbCKUU
KaK BHUJI JIOJEH XOJIOJHOTO KiumaTra. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUN 4EJIOBEK, OCBOCHUE KOHTMHEHTOB 3a mpenenaMu AQpUKy.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLKSA COBPEMEHHOrO 4eloBeKa. EcTecTBeHHbId OTOOp B MOIMYISLUAX
yesioBeka. MyTanuoHHBIM mpouecc U noauMop@usM. IlonynsiiimoHHBIE BOJIHBI,
npeiid reHoB, mMurparus U «d3PGEKT oCHOBATENS» B MOMYJSAIMIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. IloHdatue o pace. bomnplime pacel: eBpomneouHas
(eBpasmiickasi),  aBcTpajo-HeTpoujHas  (IKBaTOpUalibHAas),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas). Bpemss m myTu pacceneHus 4YeloBeKa IO IUIaHETE.
EnuncTBO  4yenmoBeueckux — pac.  HaydyHas  HECOCTOSATENBHOCTH — pacu3Ma.
[IprcniocOONEHHOCTh YeJoBeKa K pa3HbIM YCIOBHUSIM OKpY)KalOUIeH Cpeibl.
Bnusinue reorpaduueckoit cpeabl M apeiida reHOB Ha MOPQOJOTHIO U
(pU3HOIOTHIO YEIOBEKa.

MexauciuuIuinHapHble  MeToAbl B (u3nuyeckod  (OMOJIOrHMYEcKOi)
AHTPOIIOJIOTHHM.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHS WU [AJ€OaHTPONOJIOTHUS
YEJIOBEUYECKUX NOMYJIALMI. buoconuanpHble UCCIEAOBAaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. S. Poruackui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTOJIbI aHTPOTIOJIOTUNY, «I 0JIOBHON MO3T YeTOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKEJIeT 4YeloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBbDY, «JIBHKYIIME CHIIBI aHTPOIIOTEHE3a», « DBOJIOLMOHHOE
IpEBO  4eJoBEKa», «ABcTpaionuTek», «YenoBek  ymenblil», «YenoBek
npAMOXOAIINIY, «JleHncoBckuil uenosek» «Heannepranbup», «KpomMaHbOHIBI,
«IIpenku yenoBekay», « ITamnbl SBOJTIOLNYU YEJIOBEKa», «Packl uenoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHENIOCTeH, TMPEeIMETOB  MaTepHaIbHOM
KyJIbTYphl TPEIKOB dYelloBeKa, penpoaykiuu (doTorpaduu) KapTuH C
MU]OJIOTHYECKUMH U OWOJCHCKHUMHU CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaX0JOK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKA W KHUCTHU
LIMMITIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass pabora «l3yueHne OCOOCHHOCTEH CTPOCHHS CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «/3yueHre SKOJOTMYECKUX adanTaluid YETOBEKay.

Tema 6. Jxonoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxaeHue U pa3BuTHe 3KoJoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkensi, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amauu
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMONEHHUA. DKCHEPUMEHTHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B JKOJIOTMU. MOHUTOPUHT
OKpY’Karoleh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHUW JUIA  4YEJIOBEKA. ODKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ Npuponoi. dopmupoBaHue
DKOJIOTHYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanuu

[Hoptpets: A. 'ymbonbsar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuuel n cxembl: «Pazgenst skonorun», «Metonbl skogorumy», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEN Cpeb».

JlaGopaTopHuas pabora «3yuyeHue METOJIOB IKOJIOTMYECKHUX
UCCJIET0OBAHUIN.

Tema 7. Opranuzmsl U cpea 00U TAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX aeictBus. Knaccudukanus
HKOJIOTHYECKUX (HaKTOpOB: abUOTHUECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH JEHCTBUSL 3KoJoruueckux ¢akropos. [Ipasmno munumyma (K.
npenrens, 0. JIubOux). TonepaHTHOCTb. ODBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak dKojoruyeckuéd Qakrop. [elcrBue
Pa3HBIX YYAaCTKOB COJTHEYHOIO CIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHd M JKUBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHrHajbHas pojib CBETA.
DOTONEePUOIU3M.

Temmepatypa kak »dKkojormueckuii ¢akrtop. JlelicTBue Temmeparypsl Ha
opranu3msl. [ToHKUI0TEpMHBIE U TOMOMOTEPMHBIE OpPraHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxosorudeckuii ¢aktop. Ilpucrocobiienuss pacTteHuUd K
noJiiep>kaHuio BogHoro Oananca. Knmaccudukanus pacTeHH MO OTHOIIEHUIO K
Boze. [Ipucnoco0naeHus KUBOTHBIX K N3MEHEHUIO BOJHOTO PEXKHUMA.

Cpenpl oOWTaHWs OpPraHWU3MOB: BOJHAS, HA36MHO-BO3MYIITHAS, MMOYBEHHAs,
rIyOMHHAas  TOATMOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKHE
0coOeHHOCTH cpen oOuTaHus opraHu3MoB. llpucrnocoOneHus OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue W BHyTpeHHUE PUTMBL. CyTOYHBIE H
rogu4Hsle puUTMbL. [IpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HU.

Kuznennole Gopmer  opranu3moB. [loHsTHe o Ku3HEHHOUW (opme.
XKuznenubie GOpMBbI paCTEHUI: IEPEBbS, KyCTAPHUKU, KYCTAPHUYKHU, MHOTOJIETHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTHYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, xoomepamus,
MyTyajau3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxieOHnuecTBo). Herpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIISCTBOBAaHHUS OPraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «DKoJoruueckue (QakTopbl», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKNE TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOUTaHUS OpPraHu3MOBY», «DBHOJOTHYECKHE PUTMBIY,
«Kuznennsie  Gopmbl  pacTteHuii», <«OKuszHeHHBIE (OPMBI  JKUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOro jecay, «llenu
NUTaHusA», «XuIHudecTBOY, «llapazutusmy», «Konkypenmus», «CumMOno3y,
«Kommencanuzmy.

O6GopynoBaHnue: repOapuu pacTeHUHW U KUBOTHBIX, MPHUCTIOCOOJEHHBIX K
BIMSHUIO PA3JMYHBIX OKOJOTHYECKUX (PAKTOpOB, TepOapuul CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBBLIC, TEHENIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PAacTeHUs, repOapuu U KOJUICKIIMH TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesna MTULl U 3Bepeil, repdbapuu
pacTeHuil, OTHOCSIMXCA K rurpoduram, kcepoduram, mMe3opuTaM, KOMHATHBIC
pacTeHHs] JaHHBIX TPYII, KOJJICKIIMHA >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repOapu M KOJUICKIIMM PACTEHUHW M JKUBOTHBIX, OOJAJAIONIUX YepTaMH
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH >KH3HU, TepOapuu u
KOJUICKIIMM PACTEHUN W YKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (DOpPM, KOJUIEKIIMU
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHass pa6ora «BBIIBICHHE MNPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHass pa6ora «BBIIBICHHE MPUCIIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHUYECKHME OCOOCHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DkoJiorusi BUAOB M MOMYJISAIMA

DKOJIOTUYECKHE XapaKTEPUCTUKHU MONYJISIIUY. [lonynamuss  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, PU3NIECKUX OAPHEPOB H
0COOCHHOCTEW OUOJIOTHUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TOKa3aTeAW MOMYJSALUU: YHCICHHOCThb, IUIOTHOCTD,



BO3pacTHasT M TIOJOBasg CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYECKasi CTPyKTypa nomyssiuuu. OLieHKa YHCICHHOCTH MOMYJISINH.
JIluHamuKa MONmyIsAUUU U €€ peryisanusa. buoThdeckuii mOTEHUMAN IOIYJISALHU.
MoaenupoBaHue TMHAMUKH TTONyiasiuud. KpuBble pocTa YMCIEHHOCTH MOMYJISLUU.
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCICHHOCTH MOMYJSIUNA: poyib (HaKTOPOB,
3aBHCSIINX M HE 3aBUCAIINX OT INIOTHOCTH. DKOJIOTHYCCKUE CTpATEruu BUIOB (I- U
K-cTparerun).

[TonsiTue 00 sKoJOTMUECKON HUIE Buaa. MectooOutanue. MHoOroMepHas
Mojzienb 3Kojormueckon Humm Jx.M. XatumHcona. Pa3mepsl 3kosiornueckoun
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuil. Apeansl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTNYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buonorunueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

IMoprpert: Jx. . XaTunHCOH.

Tabmuubl W cXeMbl: «DKOJIOTUYECKHUE XAPAKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBEHHass  CTPYKTypa  MONyJsuun», «Bo3pacTHble  mUpamMuibl
nonyisiuuny, «CKOpPOCTh  3aCElICHUsI TOBEPXHOCTH  3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mogenb s3kosorndeckort HumM k. M. XatunHconay.

O6opynoBaHue: repoapuu paCTeHUM, KOJIJICKIIUU )KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucrmocoOneHus ceMsH  pacTeHUH K
PAaCCEIEHUIO».

Tema 9. Ikoji0r1us c000MIECTB. IKOJOTHIYECKHE CUCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crTpykrypa. CBsizu Mexmy
OopraHu3MaMHu B OMOIICHO3E.

Jxocucrema Kak oTkpbiTas cucteMa (A. [[x. Tencnn). OyHKIMOHAIBHBIE
OJIOKM OpraHu3MOB B DKOCHCTEME: IIPOAYIICHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYCCKHE OJIOKH
skocucteM. [1ouBBI U MBI B 3KOCHCTEMaX. KpyroBopoT BEmEeCTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  MOKa3aTeld  DJKOCHUCTeMBl. buomacca u  mpomyKIus.
DKOJOTUYECKHUE MUPaAMUJIbl YHUCEI, OMOMACCHI U DHEPTHH.

Junamuxa skocucmem. Kamacmpodhuueckue nepecmpotiku. Daykmyayuu.
HampapiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCuHu. llepBUuHBIC H
BTOPUYHBIC CYKIIECCMM W UX IPUYUHBL. AHTPONOIE€HHBIE BO3JICHCTBUS Ha
cykueccun. KinnmakcHoe cooOiiectBo. bruopasHooOpasue 1 mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[IpupoHbIE IKOCUCTEMBI. JKOCUCTEMbL 03ED U peK. DKocucmemvl Mopeli u
oKeanog. Ixocucmemuvl MyHOp, 1€CO8, cmenet, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArponeHos3. Paznnuns
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
draopa u dayna. CunanTponuzauusi Topoickod QayHsl. buonorudeckoe u
X031CTBEHHOE 3HAUYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMEepHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aMMOJACHCTBHII OPraHU3MOB B
skocuctemax. Ponb kackadHo2o 3ghghekma u 6u008-30upukamopos (Kiouesvix
8U008) 8 (PyHKYUOHUposanuu 3kocucmem. 1lepeHOC YHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJSIMNA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3aepA3HEHUll  PA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UYECKO20  HOPMUPOBAHUA ~ AHMPONOSEHHO20  B030€UCMBUSL.
MeTon0710THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanuu
IToptper: A. Ix. Tencnu.
Tabmuusr u  cxembl:  «Crpykrypa  OuomeHoza»,  «2KocucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTEMA XBOMHOTO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3KocHcTeMe», «KpyroBopoT BeIIECTB B 3KOCHUCTEME,
«llenu mutanus (macTOUIIHAS, JETPUTHAA)», « IKOJOTUYECKAs TUPAMUIa YHCEID,
«JKoyoruyeckas nupamuga 0uoMacce», «IKOJOTrHYecKas MUpPaMHla SHEPTUN»,
«O06pa3oBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHHUE Jieca Mocie
noxkapay», «JKocucTemMa o03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
AHEPTUU B arporieHo3ey, «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUICKIIUU HACEKOMBIX, Uydelia MTHI] U
3Bepeit, repOapuu KyJIbTYypHBIX U JTUKOPACTYIIUX PACTCHHH, aKBapUyM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTnueckas padora «3yueHue 1 onucaHue ypoo3KOCUCTEMBI».

JlaGopaTopnass paGora «/3yueHue pa3zHOOOpa3Wsi MEIKUX MMOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

JKCKypcusi «DKCKypcus B TUIUYHBIN OuoreoineHos (B ayOpaBy, Oepe3HsK,
SJIBHHK, HA CYXOJIOJIbHBINA WJIM TIOWMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKypcusi «IKCKYpCHsl B arpo’KocucTeMy (Ha TMOJi€ WIM B TEIIMYHOE
XO35IUCTBO)».

Tema 10. buocgepa — rinodanbHast IKocUcTEMA

buocdhepa — obOmiermanerapHas 00oouka 3eMiid, TAE CYIIECTBYET WIIH
cylllecTBOBaJa ku3Hb. Pa3Butue npeacrasienuit o Ouocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6uocheps! u e€ cocras. XKupoe
BELECTBO OHOC(hEephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl O6nochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOTCOXMMHUYECKHE IUKIIBI (Yriaepoja, a3oTa). PUTMUYHOCTH SIBICHUIM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYyH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIMCTBEHHBIE JIeca, CTEH, CABaHHBI,
MyCTBIHU, TPOTIMYECKUE JIECa, BRICOKOTOPhs. KimMar, pacTUTENBHBIN U )KUBOTHBIN
Mup OMOMOB CYIIIH.

Crpykrypa U QYHKIUSA )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanuu

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

Tabnuuel u cxemsl: «l'eocdepsl 3emin», «KpyroBopor azora B MpUpPOIE»,
«KpyroBopot yriepoaga B mpupoae», «KpyroBopor kuciopoma B mpupoaer,
«KpyroBopot Boasl B mpupoje», «OcHOBHbIE OMOMBI cymuny, «Kimnmatudyeckue
nosica 3emnm», «Tynapay», «Taiira», «Cmemannabii gecy», «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBanue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u okpykamoumias cpeaa

DKOJIOTUYECKUE KpU3UChI M UX NpUYMHBL. Bo3nedcTBue dYenoBeka Ha
ouocepy. 3arpszHeHHE BO3IYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BogHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTENbHBIA M XKUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO M UBOTHOTO Mupa. OCHOBHBIE NMPUHIHUIBI OXPaHBI MPUPOJIHIL.
Kpacubie xnuru. OcobGo oxpansembie npupoansie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TaPKHU.

OCHOBHBIC TPHUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonanpbHO€  MPUPOJOMONB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €0 BEPOSITHBIE MOCIEICTBHUS.

Pa3BuTnHe METOOB MOHUTOPWMHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarwe u
KOHKYPEeHmMOCnocoOHoU sHepeemuxe. buonocuueckoe paznoodbpasue u buopecypchsi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no  cocmosHUI0  OMOENbHbIX 6U008 U dKocucmem. (OcHOBbI



IKopeadunumayuu dKocucmem U Ccnocob6o8 060pvobl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHbIX IKOCUCTEM.

JdemoHCcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepb», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAeNN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsIEeMbIX pPACTEHUUW M KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ysibTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpPaMMBbl IO OUOJIOTUH
BBIJICJICHBI CIIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUHUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haiuuue momueayuu K OOy4EeHUIO  OHOJOTHH,
yejleHanpasieHHoe pazéumue BHYTPEHHUX YOEKICHUW JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUYECKUX TPaAUIUid pa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOITUXCSI PYKOBOJCTBOBATHCS B CBOCH
JESATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  NPA8OCO3HAHUS  DKOJOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHHS MPOTPaMMBbI 1O OUOJIOTHUU JTOCTUTAIOTCS
B E€IUWHCTBE YYCOHOM M BOCHHUTATEIBHON MACATEILHOCTH B COOTBETCTBUHM C
TPaJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMHU, MPHUHATHIMUA B OOIIECTBE MpaBUIAMH M HOpPMaMU
MOBEJIEHUS W CIHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHHWs, CaMOBOCIIUTAHHS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCPEKHOTO OTHOIIECHUS K KYJbTYPHOMY HACJICAUIO U
TpaJIuIYsIM MHOTOHAaIMOHAIIbHOTO Hapoaa Poccuiickoint denepauuu, Tpupoae U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yNabTaThl OCBOGHUA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPaXKaTh TOTOBHOCTh M CITIOCOOHOCTHh O0YYAIOIINXCS PYKOBOJACTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHUN, COOTBETCTBYIOIINX
TPAIUIIUOHHBIM T[EHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIHOCTU B MPOIIECCE peaau3ali OCHOBHBIX HAaNpaBiICHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUYaAIOMIErocsi KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IMpaB U OO0S3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTbh K COBMECTHOM TBOPYECKOM HESTEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W MO3HABATEIbHBIX 3aJ1au, BHIIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMI0O MO OTHOLICHHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOEKICHUAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJIHEHHUS
y4eOHBIX, T[IO3HABAaTEJIbHBIX M HCCIENOBATEIILCKUX 3aJlad, YBaKUTEIHHOTO
OTHOIIIEHUSI K MHEHUIO OIMOHEHTOB MNpPH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBa OTBETCTBEHHOCTH TNEPE]
Ponunoii, ropmoctu 3a cBOM Kpai, cBOO PoauHy, CBOU SI3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHUs] OHOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YeJIOBEKa M COBPEMEHHOTO 00IECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)XKeHHMIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIH0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAaHME AYXOBHBIX IECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUSA, JSTUYECKOTO TIOBEJICHUS,

CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHWE JHMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEISAM, CO3/IAHUIO CEMBbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOLIECTBEHHBIX OTHOIIECHUM;

IMOHUMAaHHE 3MOLIMOHAJIBHOTO BO3ICUCTBUS JKUBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usmyeckoro BocnHUTAHUS, (GOPMHUPOBAHUS KYJbTYPbl 310POBbS H
IMOIMOHATBHOTO 0JIArOMOJIyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJIEHWE TUTHEHUYECKUX TMpaBWiI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATAW U OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 37]0POBbIO;

NMOHUMAHHUE IIEHHOCTHW TMPaBWI HWHIUBUAYAJTbHOTO M  KOJJIEKTHBHOIO
0€30MacHOT0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIYCK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUSs );

6) TPy/10BOro BOCIIUTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0IHO0HUE;

TOTOBHOCTh K aKTUBHOM JIESITEIBHOCTH TEXHOJOTMYECKONW M COLMAIBHOU
HAIPaBJIEHHOCTU, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATh U CaMOCTOSATEIIBHO
BBITIOJIHSITh TAKYyIO 1€ TEILHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Pealu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0O0pa3oBaHHI0 W caMOOOpa3OBaHUIO Ha
NPOTSKEHUHU BCEH KU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS OKOJIOTHYECKOM KYIbTYpbl: TPHOOPETEHHE OIBITA
IUTAHUPOBAHUS TIOCTYNKOB M OIEHKH HMX BO3MOXHBIX TOCJIEICTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ATBHOIO XapaKTepa 3KOJIOTMYECKHX MpoOJieM M IMyTed HX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpETaeMble MPU H3YyYECHUU OHUOIOTHHU
3HaHWSI W YMEHUS TPU PEHICHWH TPOOJeM, CBA3aHHBIX C PalMOHATHHBIM
MPUPOAOIIONB30BaHUEM  (COONIOICHWE  TIpaBWJI  TOBEACHUS B MPUPOJE,
HAIPaBJICHHBIX HAa COXPAHCHUE PABHOBECHS B DJKOCHUCTEMAax, OXPaHY BHIIOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUM, MPHUHOCAIIMX BpEd  OKPYKarOUIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHUYECKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHUCTBUN U TIPEIOTBPAIIATH UX;



HaJMYHUe PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKOW KYIbTYPHI,
OTIBITa TEeSATETHPHOCTH HKOJIOTUIECKOM HAIPABJICHHOCTH, YMCHUS
PYKOBOJICTBOBATbCSA MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM WU COLUAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYCCKOMN MEATEITLHOCTH YKOJIOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMS

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIICCTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JTHAJIOTE
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW W YHTATEIBCKOW KYJIbTYPBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTUU KaK HayKH, OCO3HaHUs e€ poju B
(GOpMHUpPOBAaHUHN PAIMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IICJIOCTHOTO
NpEJICTaBIICHUsT 00 OKPY)KaroIeM MHpE KakK O €AMHCTBE NMPHUPOJIbI, YEIOBEKA U
oOmecTBa, B IO3HAHWM NPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHHM IPOoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMEHHOW ITMBHJIN3AIIMM:
oOecIieueHUsT HOBOT'O YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JaHHE TEPCICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OWMOJOTHYECKUX 3HAHMM B IEIAX
MOBBIIIIEHUSI  OOIIEH KYyJIbTYphl, €CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOM TPaMOTHOCTH oOywarommxcs, (GpopMupyeMoi
IIPU U3YUCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SBIICHUN OKPYKAIOUIErO0 MUpPA U MPOUCXOASIINX B HEM H3MEHEHU,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHMS Ha OCHOBE HAaydHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONB30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOU IeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACSATEIHPHOCTh WHANBUYAIIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTHP K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30oBaHWIO0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW TIO OHWOJOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3ysibTaThl OCBOEHUsI ydeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe I (POPMHUPOBAHUS MHUPOBO33PECHUS OOYyYAIOUIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHS, OTPaKAIOIIHE
LEIOCTHOCTh HAY4YHOM KapTUHBI MHpa U chnenuduKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,

UCCIIC[IOBAHNE,  HAONIOJEHUE, U3MEpPEHHME,  OJKCIEPUMEHT U Jpyrue);
yHHUBEpCaJIbHble y4yeOHble JedcTBUS (TO3HABaTElIbHbIE, KOMMYHHKAaTHUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKIIMOHAIBHOU
IPaMOTHOCTH M  COI[MAIBHOM KOMIETEHIMU O0O0ydYarouuxcsi; CIOCOOHOCTh
00yyaromuxcs UCIOJb30BATh OCBOCHHBIE MEXIUCLIUIUTMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS W  YHUBEpPCaJbHBIC y4YeOHBIC JICHCTBHS B
IT03HABATEJILHOW U COLIMATIbHOM MPAKTHUKE.

B pesymbrare wW3ydeHus OHWOJOTMM Ha YpPOBHE CPEJHEr0  OOIIETO
oOpa3zoBanus y oOywatomierocs OyayT chOpPMHUpPOBaHBI MO3HABATEIbHBIC
YHUBEPCAJIbHBIC YUeOHBIC ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEUCTBHS, PETYISTUBHBIC YyHUBEpPCaJIbHBIC Y4YeOHBIC JCHCTBHS, COBMECTHAs
eI TCIBLHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSCHMSI IPOTPaMMbl CpEIHEro oOIIero
00pa3oBaHUs TOJHKHBI OTPaXKaTh:

OBiaanenune YHUBEpPCATbHBIMH yueOHbIMH MO3HABATEJbHBIMH
AEeHCTBUSIMHU:

1) 6a30BbIe JJOrHYeCKHe AeiiCTBHUS:

CaMOCTOSITEIbHO  (OPMYNIHpPOBaTh W aKTyaJU3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TPH OCBOCHMHM 3HAHWUM MPUEMBI JIOTHUYECKOTO MBIIIJICHHUS
(amanu3a, cUHTE3a, CpaBHEHHMS, KJIacCU(pUKAIIUHA, 000OIICHHUS), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTepHBIC NMPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIpeNeNATh IIeNM JACATEILHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUU HX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThI ICTEIBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECCKHUE MOHATHUS JUIsl 0OBSICHEHUS (PAKTOB M SIBICHUN
YKABOU IPUPOBI;

CTPOHUTHh JIOTHYECKHE pACCYKICHHUS (MHIYKTHBHBIC, JCIYKTHBHBIC, 10
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTPUBACMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC cpeacTBa TUIST IIPEACTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a



TakKe  TMPOTHBOPEYMH  PA3HOTO  pPOAA,  BBIABJICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATCIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAWHUPOBATL W  BBIMOJIHATH pabOTy B  YCJIOBHSX  peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMMO/ICHCTBHS,

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH XU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe UCCIIEI0BATEIBLCKHE eCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEA0BATEIIbCKOW M TPOCKTHON JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOJieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTCIILHOMY ITOUCKY METOJIOB PEIICHUS MPAKTHYCCKHUX 3a/1a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETalud, MPeoOpa3OBaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIUSX, B TOM YHCJIC TIPU CO3/IaHUN YUYeOHBIX U COIUATBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THI MBIIUICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHECH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBCHHBIC 3aJadyl B 00pa30BaTEIBHOM
TESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh TIPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJIM3WpPOBATH 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIIeHHs, HaXOJHWTh apryMEHTBI IS JI0Ka3aTeIhCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJC peHICHWs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IICJICHANPABIECHHBIN TOWCK TMEPEHOCa CPEJCTB M CIOCOOOB
JeHCTBUS B PO(HECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJiaraTh OPUTHHAIBHBIE TMOIXObI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padota ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WH(MOpMAIH (TEKCTEe YU4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTepaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTEpHETE), aHAIM3UPOBATH



WH(OPMAITUIO PAa3TMYHBIX BUIOB U (HOPM MPEACTABICHHSI, KPUTUICCKHA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh Pa3IMYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBIMIOJHEHUS! y4eOHBIX
3ajay;

NpPHOOPETaTh ONBIT HCIIOJIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS Pa3TNIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMYy  TIpEICTaBICHUS
Oouonornyeckoit nHpopMauu (cXeMbl, TpadUKH, THArPAMMBI, TAOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJI30BaTh HAYYHBIM S3bIK B KadeCcTBE CpeACTBA TMIpu padboTe C
Ovojornyeckoil HMHpOpMaNUel: TPUMEHATh XUMHYECKHE, (Qusndeckue u
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIBI, (HOpPMYJIbI, aO0peBUATYpy, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJaJICTh ~ HABBIKAMH  pAacClO3HaBaHWUS W 3alMThl  HWH(pOpMaIuHy,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiajieHUe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH J1eCTBUSIMU:

1) o0menne:

OCYIIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cpepax »KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHU MO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATH CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3UIIMHA JPYTHUX YYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeEBepOallbHBIE CpEJCTBA OOIICHHUS, IOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYaIlWH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3MMYHBIMU CIIOCOOAMM OOIIEHUS M B3aUMOJICUCTBHS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAXKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHONW W WHANBHUIYaTbHON
paboThI TIPH pemIeHnH OMOTOTHIECKON TTPOOIeMBbI, 000CHOBHIBATH HEOOXOANUMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEH KaXK0TO YeHa KOJUICKTUBA;



IIPUHUMATh  L€IM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH WU
KOOPJUHUPOBATH JEUCTBUA IO €€ HOCTUKEHUIO: COCTABIATH IUIaH JEUCTBUH,
pacupenensaTh poid ¢ YYETOM MHEHHMHM YYaCTHHUKOB, OOCYXAAaTh pE3yIbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 yYACTHUKA KOMAaHIbI B
o0t pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKTHI, OLEHUBATh HAEHU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUMUMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYalLUSX, TPOSBIIATH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

OBiaeHNe YyHUBEPCAJbHBIMHU PeryJsiITUBHBIMHU ACHCTBUAMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpATh Ha OCHOBE OHOJIOTMYECKMX 3HAHUW IIEJIEBbIE M CMBICIOBbBIE
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K HUBOW NPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NIESITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 33/1aud B 00pa30BaTEIbHON
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJIbHO  COCTABJIATh IUIAH pEIIeHHs Mpo0ieMbl C  y4€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IMPEINOYTCHU;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT,

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH DSPYAUIMH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBATENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABATEIBHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJbTaTOB U
OCHOBAaHHM, HCMOIB30BaTh MPUEMBI PeIIEKCHH AJIsi OLEHKU CUTYyalluH, BBIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaTh PHUCKM M CBOEBPEMEHHO NPHHMMATh PEIICHHUS 10 HX
CHIDKEHUIO;



IIPUHAMATh MOTHBBI M apryMEHThl JPYIMX IIPUM aHaIU3€ pe3yJbTaTOB
NEATENbHOCTH;

3) npuHsTHE Ce0N U APYrUX:

MPUHUMATh ce0s, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX ITIpU AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIIMH JPYroro 4yeaoBeKa.

HPEAMETHBIE PE3YJIbTATBI

[IpeaqmeTHble pe3ynbTaThl OCBOCHHS COJCp)KaHHUS Y4yeOHOTO TMpeaMeTa
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHEHTHUPOBAHbI Ha oOOecreyeHue
npodunbHOro  oOyueHus  oOydarommxcs  Ouonmorud. OHM  BKIIIOYAIOT:
crienuduyeckue it OMOJIOTMN HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUH IO
OCBOCHUIO, UHTEPIIPETAIIMA U MPEOOPa30BAHUIO 3HAHUM, BHUJIBI JACATEILHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalnusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI IO
rojiamMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOCHMs ydeOHOro mnpeamera «buosnorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OHOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHUU  3aKOHOB  TPHUPOABI U  pELIEHWH TMpoOJeM  PalMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJIE POCCUMCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTHYECKMX 3HAaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolye OUOIOTUYECKHEe TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OopraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYNSIUsi, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYMUBOCTb, POCT M Pa3BUTHUE), OUOJOTUYECKUE TEOpPUU
(xnerounas teopus T. llIBanna, M. lllnelinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunmoBa — o0 1meHTpax
MHOTOOOpa3usi ¥  TPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTE€HUMU),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TMEPBOTO TOKOJICHUS, PACHICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi ['. MeHuens, TOMOJOTHMYECKUX PSAJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), NPUHLIAIIBI
(KOMILJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOrO MO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHBIE MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCIE
OaxTepuii, TpuOOB, pacTeHUH, JKUBOTHBIX U YE€IIOBEKA, CTPOCHHS OPTaHOB M CHCTEM
OpPraHOB pACTEHHUH, J>KMBOTHBIX, YEJIOBEKa, NPOIECCOB KHUIHEACITEIHLHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUYECKUX
MPOLIECCOB: 0OMEHa BewecTB (MeTaboau3M), MpEeBpallleHHus] SHEPTUH, OpPOKEHUs,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTeHe3a, IMOpHOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHSA,
pa3MHOKEHUS,  WHIUBUAYAJTBHOTO  pa3BUTHs  OpraHu3Ma  (OHTOTreHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOTO 0TOOpA;

yYMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIy OpPraHOMAAMH KIETKH H HX
(YHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W UX (QYHKIUAMH, MEXKITY
OpraHaMd W CHCTEMaMH OpPTraHOB y PACTCHHH, XMUBOTHBIX W 4YEJOBEKa M WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTaraMu
oOMeHa BEelIeCTB, dTallaMH KIETOYHOTO IUKJIA W )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHS, TEHOTHIIOM W (DEHOTHIOM, (EHOTHUIIOM HU
(dakTopamu cpeapl OOUTaAHUS;

YMEHHE BBISIBIATH OTIUYUTEIbHBIC TPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KAa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOrHYeCKUe 3aJa4M, BBISIBISTH IPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIEAYEeMbIMU OMOIOTMUECKUMU MIPOIIECCAMH U SIBJICHUSIMU, J€IaTh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATH J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
nmpaBuia mpu padbore ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, IMPOBEPATh UX OKCICPUMEHTAIbHBIMU
cpeacTBamMu, (GopMyaupys Leidb HCCIEIOBaHMS, AHAJU3UPOBATH IIOJYYCHHBIC
PE3YNbTATHI U ICNIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaThb B y4e€OHO-HCCIIEIOBATENIbCKOM paboTe Mo OHOIOTrHH,
HKOJIOTUM W METUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJbHBIX HAay4HBIX OOILECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  pe3ylbTaThl HA  YYECHHYECKHX

KOH(EpEeHIIHSIX;
YMEHHE OIEHWBATh OJTUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEJOBAaHUN B
obmactu  Owonormu W MeAWNMHBI  (KJIOHMPOBAHWE,  HCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIMPABIECHHOE HM3MEHEHHE T'€HOMa W CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBIATh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccruoHaabHOM
JEeSATENbHOCTH B 00JacTH OMOJIOTMH, MEAMIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH,
CEJIbCKOr0 XO34WCTBa, MUUIEBON MPOMBIIIIEHHOCTH, YIIyOJIsiTh MO3HABATEIbHbIN
MHTEpPEC, HAIIPaBJICHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJOJDKEHUE OHOJOTMYeCKOro oOpa3oBaHHMA B OpPraHU3aLMIX  CPEAHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHbie pe3ynbTaThl OCBOeHUSI yueOHOro mpeamera «buonorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OHOJIOTMU B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAayYHOU
KapTUHBl MHUpa, B MO3HAHWU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npo0JieM 4YeloBEYEeCTBAa, a TakKe€ B PEUIEHWH BOIMPOCOB PAIMOHAIBLHOTO
OPUPOIOIONIH30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHHE BIIAJIETh CHCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpeJeNIeHUs] M TOHMMAaHHE CYIIHOCTH OCHOBOIIOJATAIOIIUX OHOJOTUYECKUX
TEPMUHOB M TOHATUN (BHUJ, PKOCUCTeMa, Ouocdepa), OMOIOrHUYECKHUE TEOPUU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKass TEOPHs IBOJIOIMH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsSX W HampaBieHUsx sBoironnu, B.M. Bepranckoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apopsiieBoro cxoiacrea K. M. bapa), mpaBuna (Munumyma 1O. Jlubuxa,
9KOJIOTUYECKON MHUpaMUJbl SHEPruM), rumnoresbl (rumore3a «vupa PHK» V.
I'unGepra);

YMEHUE  BIAJETh  OCHOBHBIMM  METOJaMH  HAy4yHOrO0  IMO3HAHWS,
UCIIOJIb3YEMbIMU B OMOJOTUYECKUX UCCIIETOBAHUIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HabOIIOJIeHHe, HKCIEPUMEHT), CIIOCOO0aMH BBIABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BHUJIOB, OHOI€OIIEHO30B,
KOCHCTEM M Ouocgepsl, CTAOMIU3UPYIOLIEro, IBMXKYIIETO W pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO " CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIIIUX CHJI 9BOJIONUK HA TeHOGOH/I MOMYJISINH,
MPUCIIOCOOJIEHHOCTH OPTaHM3MOB K Cpesie OOMTaHusl, YepeJOBaHUs HalpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBSI3M MEXIYy MPOLECCaMH SBOJIIOLNH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HEe3a, KOMIIOHEHTaMH Pa3IUYHBbIX HKOCHCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHAOB K Cpelie OOMTaHMs, a0MOTUYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaX,
AHTPOINIOT€HHBIX U3MEHEHUN B AKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY ISl JOKA3aTENbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpelbl OOUTAaHUS, SAMHCTBA
YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOTo0Opa3usi BHIOB W
HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE PelIaTh OMOJIOTHIECKUE 3a1a91, BBISBIATh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCICAYEMbIMU OMOJIOTHYESCKUMU MPOIIECCAMH U SIBJICHUSIMU, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH TTOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOJHATH JIa0OpaTOpHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh WX OAKCIICPUMCHTAIbHBIMU
cpencTBamMu, QGOpMYyIUpPYs Ieldb HCCIEAOBaHUs, aHAJIM3UPOBATH TIOIYUCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBaTh B Y4e€OHO-HCCIIEIOBATEIILCKON paboTe Mo OMoJIoruw,
HKOJIOTUM W MEJUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJIYYCHHBIC  PE3yJbTaThl HAa  YYCHHYECKHX
KOH(epeHIIHsX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MIPOUCXOKIECHUU KU3HU, YEIOBEKa
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUSAX M CIOCO0aX MperIoTBpallCHHS
r100aabHBIX M3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BbIOOp Oyaymied mpodeccroHasbHOM
JESTEIBHOCTU B 00JIACTU OMOJIOTHH, KOJIOTHH, TIPUPOIONOIB30BaHUS, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHH, CEIBLCKOIO XO35SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh TMO3HABaTEIbHBIM WHTEPEC, HAMPABJICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W TPOJODKCHHUE
OMOJIOrMYEeCKOro 00pa30BaHMsI B OpPraHM3alMAX CPEAHET0 MPOQEeCcCHOHATBHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoTbl pecypeb!
1 Buonorus xak Hayka 0 0
2 JKuBbIE CHCTEMBI M UX U3yYCHHE 0 0
3 Buonorus kietkn 0 0.5
4 XHUMHUYECKasi OpraHu3alusl KIETKH 10 1 1
5 Crpoenue 1 pyHKIUHU KIETKH 8 0 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUH B 9 0 1
KJIETKE
- HaCJ'IeL[CTBeHI:I.aSI nHpopManus u 9 1 05
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN IUKIT KJIETKH 6 0 1
Ctpoenue u pyHKIIMU OPraHU3MOB 17 0 15
10 Pa3MHOXeHUE M pa3BUTHE OPTaHU3MOB 8 1 15
1 I'eneTnka — HayKa O HACJIEICTBEHHOCTH U 5 0 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH N3MEHYMBOCTH 6 0
14 ['eneTuka yenoseka 3 1 0.5
15 Cenexuust OpraHu3MoB 4 0 1
16 buoTtexHonorus u cMHTeTUYeCKasi OMOJIOTHS 4 0 0
17 PesepBHOE Bpemst 1 1 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne i/ Konrpoabubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 3aporKJIeHNE U Pa3BUTHE YBOIIOIMOHHBIX 4 0 0
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoIIOIUS U €€ pe3yabTaTbl 14 1 2
Makpo3BOJIOIHS U €€ pe3yabTaThl 6 0
[TpoucxoxaeHue U pa3BUTHE KU3HU HA
4 P 8 P 15 1 15
3emie
5 [TpoucxoxaeHue yenoBeKka — aHTPOTIOTCHE3 10 1 1
DKOJIOTUSI — HayKa O B3aMMOOTHOIICHMSIX
6 OpPraHW3MOB ¥ HaJIOPTaHU3MEHHBIX CHCTEM 3 0 0.5
C OKpY’Karolleu cpenoi
Opranu3Mebl U cpeia OOMTaHUS 0 15
DKOJIOTHS BUJOB U MTOMYJISIUI 0.5
DKoJorusi coo0I1ecTB. DKOJIOTUYECKUE
9 - 12 0 0.5
CUCTEMBI
10 buocdepa — rmobanpHas sxkocucTemMa 0
11 UenoBek U OKpy»Karomias cpena 0 0
12 PezepBHOE Bpems 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 7.5







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacoB DJIEKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tema ypoxa Bcero Konrpoapubie | Hpakmirieckie U3y4yeHUsi  oOpa3oBaTe/IbHbIE
padoThI padoTbl pecypebl
1 Buoorus kak KOMIUIEKCHAs HayKa M KakK 1 0 0
4acTh COBPEMEHHOT0 O0IIecTBa
2 JKvBBIE CHCTEMBI M X CBOMCTBA 0 0
3 YpoBHEBas opraHu3aus )KUBbIX CUCTEM 1 0 0
4 HcTopust OTKPBITHS U N3YUSHHS KIETKH. 1 0 0
Knerounas teopus
MeTo 161 MOJIEKYJSIPHOM U KJIETOYHOM
ounonoruun. [IpakTuueckas padota
5 «M3yueHne MeTo10B KJIETOYHOM OoIoruu 1 0 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHoe EHTPU (YT HPOBAHHE,
[T1IP)»
6 XUMUYECKUH COCTaB KIETKU 1 0 0
7 MuHepasnbHbI€ BEIIECTBA KIETKH, UX 1 0 0
Ouonoruyeckas poiib
OpraHuyeckue BeIlecTBa KIeTKH — OENKH.
8 JIabopatopHas pabota «OGHapyxeHue 1 0 05
0€JIKOB ¢ OMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuin»
9 CoiicTBa, kaccudukanus u GyHKIUN 1 0 0

OEJIKOB




10

Oprannyueckue BeecTBa KIeTKH —
YTIEBObI

11

Oprannydeckue BemecTBa KIeTKH —
JIATIHA B

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnast pabota «ccrnenoBanue
HYKJICMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3INIHBIX OPTaHU3MOB)

0.5

13

Crpoenue u pynkunu AT®. Jlpyrue
nykieosunrpudocedarsr (HTD)

14

CexBenuponanue JJTHK. Meropl

TCHOMUKH, TPAHCKPHUIITOMUKH, IIPOTCOMUKHU

15

MeTopl CTPYKTYpHOM OMOJIOTHH.
KonTtponbHas padoTa

16

Tunsl kietok. [IpokapruoTnyeckas KieTka

17

CrpoeHne 3yKapuOTHYECKOM KIIETKH.
[IpakTuueckas padborta «M3ydeHue cBOMCTB
KJIETOUHOI MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIM anmapaT KIETKH

19

OnHoMeMOpaHHbIE OPTraHOUIBI KJIETKH.
[IpakTnueckas padota «/3ydenue
JBUKEHUSI HTUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKAX)

0.5

20

[TonmyaBTOHOMHBIE OpPraHON/BI KIETKU:
MUTOXOHAPUH, IIacTubl. JJabopatopHas
pabota «/ccrnenoBanue mia3mMoin3a u
JIeTIIa3MOJIN3a B PACTUTENBHBIX KJIETKaX»

0.5

21

HeMeM6paHHLIC OpraHOUABI KIICTKA




22

Crpoenue u pyHKIMHU s7Ipa

23

CpaBHuTENIbHAS XapaKTEPUCTHKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHue cTpoeHUs KIETOK pa3InyHbIX
OpPraHu3MOB»

0.5

24

AcCCUMWITSIIIAS ¥ IACCUMIIISIITUS. — JTBE
CTOpOHBI MeTabou3Ma. Turbr oOMeHa
BemiecTB. JJaboparopHas padoTa
«M3ydeHune KaTaTuTHIeCKOH aKTUBHOCTH
(hepMeHTOB (Ha MpuMepe aMuiia3bl UIU
KaTajasbl)»

25

depMeHTAaTUBHBIN XapaKTep peaKkIyi
KJIETOYHOTO MeTabonn3ma. JlaboparopHas
pabota «3yyeHune hepMeHTATUBHOTO
paciierneHus MepoKcuaa BOA0poa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX)

0.5

26

benku-akTUBaTOPHI M OEIKU-UHTHOUTOPBI

27

ABTOTpOGHBII TUIT 0OOMEHA BEIIIECTB

28

dotocunTe’

29

XemocuHTe3. JJabopaTropHas padoTa
«CpaBHeHue npoiieccoB POTOCUHTE3A U
XEMOCHHTE32»

0.5

30

AHa’poOHBIE OpraHu3Mbl. Buabl OpokeHwHs.
JIaGopatopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOXKEHUS U IBIXAHUS

31

AdpoOHBIEC OpraHU3MBbI. JTambl
SHEPreTHYECKOro oOMeHa

32

DHeprus MeMOpPaHHOTO TpaUeHTa




npoTtoHoB. Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI

33 Peakiiun MaTpuyHOTO CHHTE32 0

34 Tpanckpunuus — marpuunbliii cuate3 PHK 0

35 Tpaucnsmus u e€ sransl 0

36 Konanposanne amuHOKuCnoT. Poss 0
pubocom B OMocHHTE3€e Oenka

37 Opranuzanus reHoMa y MpoKapuoT | 0
JYKapHOT

38 MonexyssipHbIe MEXaHU3MBI YKCTIPECCHU 0
TeHOB y DYKapHOT
Bupycsl — BHEKJIETOYHBIE (OPMBI KU3HH U

39 obnuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3gaHne MOJIeTTH BUpycay»

40 BupycHslie 3a001eBaHNs YeTI0BEKa, 0
’KMBOTHBIX, PACTCHUI

a1 HanoTexHosioruu B OMOJIOTHU U METUIIMHE. 0
KontponpsHas padorta

42 JKU3HEHHBIN IUKIT KJIETKH 0

43 Martpuusnslii cuate3 JJHK 0
Xpomocomsl. JJaboparopHas pabora

44 «M3yueHne XxpoMOCcOM Ha TOTOBBIX 0.5
MUKpOIpenaparax»

45 Jlenenue KJIETKU — MHUTO3 0
Tumne! kieTok. KaprokuHes ¥ TUTOKHUHES.

46 JlaGopatopHas pabora «HaGmoeHue 05

MUTO3a B KJIETKaX KOHYHKa KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENaparax)»




47 Perynsnus )xM3HEHHOTO LUKJIA KIETOK 0

48 Opranusm Kak eIuHOE 1eJI0e 0

49 Txanu pactenuit. JlaboparopHnas padora 05
«M3ydyeHne TKaHEN paCTEHUN» '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «/3yuenune Tkanen 0.5
KHBOTHBIX)
Opransel. Cuctemsl opratosB. JIJabopaTtopHas

o1 pabora «M3yyeHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tenna opraHu3mMoB 0

53 JIBI>KEHUE OPTaHU3MOB 0

54 [Tutanue opraHu3MOB 0

55 [Tutanre NO3BOHOYHBIX KUBOTHBIX. 0
[TumeBapuTenbHas cCHCTEMA YeToBeKa

56 JIpIXxaHue opraHu3MOB 0

57 JIpIXaHne 03BOHOYHBIX )KUBOTHBIX U 0
9eJIoBeKa

58 TpaHcmopT BeliecTB y OpraHu3MoB 0

59 KpoBeHocHas crcTemMa o3BOHOYHBIX 0
’KMBOTHBIX U YEJIOBEKA

60 Brigenenue y opranuzMoB 0

61 3amuTa y OpraHu3MoB 0

62 NMMyHHas cuctema JenoBeka 0

63 PaznpaxxuMocTb U peryasnus y 0
OpraHu3MoB

64 I'ymopanbHas perymnsuus 1 SHIOKpUHHAs 0




CHUCTCMA KMBOTHBIX U YCJIOBCKA

65

@opMBbI pa3MHOXKEHHS OPraHU3MOB

66

[TosoBOE pa3zMHOKEHKE

67

Meiios

68

I'amerorenes. OOpa3zoBaHHe U pa3BUTHE
TOJIOBBIX KJIETOK. JlaGoparopHas paboTta
«M3yueHune cTpoeHus MOJOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIPEapaTax»

0.5

69

NHmBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOT'EHE3

70

3akJiajika OpraHOB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poct u pa3zBuTHE KUBOTHBIX.
JlaGopaTtopHnast pabota «BrisiBiIeHNE
MIPU3HAKOB CXOCTBA 32O IBIIICH
MO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHoOXeHue 1 pa3BUTHE paCTCHUM.
Jlaboparopnas pabota «CTpoeHre OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHI

0.5

73

KonTponsnas pabota. Uctopus
CTaHOBIICHUS U Pa3BUTHSI TCHETUKU KaK

HayKH

74

OCHOBHBIE TOHATHS U CUMBOJIbI T€HETHKHU.
JIaGopatopHas pabota «/{po3oduia kak
00BEKT FeHEeTUYECKUX UCCIIe0BAHUIN

0.5

75

3aKOHOMEPHOCTH HaCJIEJOBAHUS
pU3HaKoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota

0.5




"H3yueHue pe3yabTaToB MOHOTHOPUIHOTO
CKpeuIBanus y Apo30Quisr"

[{uToornuecKkue OCHOBEI MOHOTHOPHIHOTO

76 1 0 0
CKpCIUBAHUS

77 Ananusupyroliee ckpemrpanue. Hemonnoe 1 0 0
JIOMUHUPOBAHHE
JurnbpuaHoe CKpenimBaHue.

78 [Ipaktuueckas padbota «3yuenue 1 0 05
PE3yIbTATOB TUTHOPHUTHOTO CKPEITUBAHUS '
Yy Ap030(HITBI
[{uToTorHYeCKrEe OCHOBBI JUTHOPUTHOTO

79 1 0 0
CKpCIUBAHUS

80 CuermieHHOe HaclIeI0BaHUE TTPU3HAKOB 1 0 0

81 XPpOMOCOMHasI TEOPHS HACTEIACTBEHHOCTH 1 0 0

82 I'eneTuka mona 1 0 0

83 T'eHoTHI Kak [€JIOCTHAS CUCTEMA 1 0 0

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHUS 1 0 0
pacTeHui, )KUBOTHBIX U YEJIOBEKA

85 MN3MeHunBOCTh MpU3HAKOB. BubI 1 0 0
HM3MEHYMBOCTH

86 MoaudukanroHHas U3MEHUYNBOCTD 1 0 0
BapuannoHHBIN psi v BapyaliMOHHAS
kpuBas. JlabopaTopHas pabora

87 «HccnenoBanre 3aKOHOMEPHOCTEH 1 0 05
MOAU(PHUKAITUOHHON U3MEHYUBOCTH. '
[TocTpoenue BapuallmOHHOTO psija U
BAPUALIMOHHON KPUBOM»

88 I'eHoTHNIMYECKast ©K3MEHYUBOCTb. 1 0 0




KomMmOunarusHas "3MEHUYNBOCTE

89

MyranroHHast U3BMEHUYHBOCTb.
[IpakTtuyeckas padbora «MyTanun y
po30¢ sl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTallMOHHOTO MPoIIecca.
DIUreHeTrKa U SJIIMI€HOMUKA

91

I'enetnka yenoBeka. [Ipaktudeckas pabora
«CocTaBiieHHe U aHAIH3 POIOCIOBHOW

0.5

92

MeTo a6l METUIIMHCKON I'€HETUKHU

93

3HaueHne MeJUIINHCKON TeHEeTHKHU B
npeaAOTBpAIICHUH U JICUCHUH TCHETHYCCKUX
3aboseBanuii yenoBeka. KonTposiapHas
pabora.

94

OCHOBHBIE TIOHSITHSI CEJICKITHH.
JlabopaTtopHas paborta «3y4yeHne copToB
KYJIBTYPHBIX PACTCHUHN H TIOPOJI IOMAITHIX
YKHBOTHBIX)

0.5

95

MeTopl CeNeKITMOHHOM PaOOTHI.
JlaboparopHas pabota «/3yueHue MeTo10B
CEJICKIIUN PaCTCHUI

0.5

96

JlocTrKEHMs CEJIEKIIMM PaCTEHUN U
KUBOTHBIX. [IpakTyeckas pabora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHEe U UCIO0JIb30BaHUE
TE€HETUYECKUX PECYPCOB

98

buoTtexHonorus kak HayKa U 0Tpaciib
IIpOU3BOJCTBA. HpaKTI/I‘-IeCKaH pa60Ta

0.5




«M3ydenne 00bEeKTOB OHOTEXHOIOT UM
OcCHOBHBIC HAITPABJICHUS CHHTETHIECKOH

99 1 0
ouosorun

100 XpOMOCOMHAsl U TE€HHAsl UHKEHEPUs 1 0

101 MenunuHckre OMOTEXHOJIOTUN 1 0
PezepsHbiit ypok. [ToBTOpeHue,

102 . 1 0
00001IeHHe, cHCTEMATH3AIMS] 3HAHUIA

OBIIEE KOJIMYECTBO YACOB I1O
- 102 13.5

[TPOI'PAMME




11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tema ypoxa Bcero Konrponbiibie | Hpaxririeckue H3yyeHusi | oOpa3oBareibHbIE
padoTbI padoThI pecypest
1 OBomonmonHas reopust Y. Jlapsuna 1 0 0
5 JIBM>KyIIE CUITBI 3BOJIFOLIMHA BUAOB 110 Y. 1 0 0
JapBuny
3 Bbopr0a 3a cymecTBOBaHME, €CTECTBEHHBII 1 0 0
U UCKYCCTBEHHBIN 0TOOP
4 PopMHpPOBaHNE CUHTETHYECKON TEOPUU 1 0 0
SBOJIIOLIUU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1 0 0
MUKPO3BOJIIOLHUS U MAKPOIBOJIIOIUS
6 [Tomynsiius — sneMeHTapHas eAMHULIA 1 0 0
ABOJIIOLIUU
3aKOH reHETUYECKOro paBHOBecHs JIxK.
7 Xapau, B. Baitn6epra. Jlaboparopnas 1 0 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0THOTO BUIA»
8 DnemMeHTapHbIe (DAKTOPHI IBOITIOIUN 1 0 0
9 D¢ ekt ocHoBaTens. dpdext 1 0 0
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanyu. M305s10uu Oy simin: 1 0 0
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHBII 0TOOP — HaNpaBISIONIUiA 1 0 0

(baxTop 3BONIOLUN




12

[TonoBoit oT60p

13

[Tpucnocob6IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
JlabopaTtopHnast pabota «3yuenue
apoMop(}030B ¥ UINOATANITAIIHN Y
pacTeHUM U KUBOTHBIX)»

0.5

14

[Ipumeps! mpucnocoOneHni y opraHu3MoB:

Mopdosiorndeckue, GU3noJIOruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas padota «IIpucmocobienns
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bupn, ero kxpurepuu u CTpyKTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE BUIOB
0 MOP(OJIOTUIECKOMY KPUTEPUIOY»

0.5

16

Crpykrypa Buaa

17

BunooOpa3zoBanue Kak pe3ynbTaT
MUKPO3BOJIIOLUI

18

CBs3b MHUKPOISBOJIOIUA U SITHACMHUOJIOTHH.

KonTponbHas pabora.

19

MaKpOSBOJ'IIOI_[I/IH. ITaneonTomornueckue
MCTOJbI U3YUCHUS 5BOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHUA
OBOJIFOITNH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC " CPpaBHUTCIIbHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHUA
9BOJIFOIINH

22

MOJ’IGKYHHPHO-I‘GHGTI/I‘IGCKI/IG,




OMOXMMHUYECKHE Y MATEMATHYECKHUE
MCTOJbI U3YUCHUS 3BOJIIOLUN

23 OO0mue 3aKOHOMEPHOCTH 3BOJTFOIHN 0

24 AnantuBHas paguanus. HepaBHOMEpHOCTD 0
TEMIIOB SBOJIIOIMH

o5 Hay4HbIe THIIOTE3BI TPOMCXOKICHUS 0
KU3HU Ha 3emiie

%6 JloHay4HBIE TIPEICTABICHUS O 3aPOXKICHUH 0
KHU3HA

7 OCHOBHBIE 3TaIlbl HEOPraHUYECKON 0
SBOJTFOIIAN

28 ['unoTe3bl 3apoXkIeHUS )KU3HU 0
Hctopus 3emnu 1 METOIbI €€ N3y4EHUS.

29 JlabopaTtopHnast padota «M3ydeHue u 05
OTIMCaHHE UCKOIAEMBIX OCTATKOB JIPEBHUX
OpPraHu3MOB»

30 HavanbHble 3Tansl OpraHnuecKou 0
9BOJIIOLIUU

31 DBOJIIOIHS SYKapHUOT 0
OcHOBHBIE 3TaIlbl SBOJIIOIUT

32 pacturensHoro Mupa. [Ipakruueckas 05
pabora «M3yueHue ocobeHHOCTEH '
CTPOEHHUS PACTEHHUH pa3HBIX OTAEIOBY»

33 OCHOBHBI€ 3Talbl HBOJIOLMU )KUBOTHOTO 0
Mupa
OBoumonus )KUBOTHBIX. [IpakTHueckas

34 pabota «M3ydyenue ocoOeHHOCTEH 0.5

CTPOCHHA ITO3BOHOYHBIX JKUBOTHBIX»




PazButue xu3HM HA 3eMIie MO 3paM U

35 0
nepuoiam

36 MaccoBbie BRIMUPaHUS — YKOJIOTHUSCKUE 0
KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbI! KOOI MUYECKUI KPU3HC, ETO 0
0COOEHHOCTHU

38 CoBpeMeHHasl CHCTeMa OPraHuIeCKOTO 0
MIPOIILIOTO

39 OCHOBHBIE CHCTEMATHYECKUE TPYIIITHI 0
oprann3moB. KoaTponbHas padoTa.

40 AHTPOTIONOTHS — HayKa O YeJIOBEKe 0

41 Pa3BuTure npeacraBieHuii o 0
MIPOUCXOXKICHUH YeJIOBEKa
Mecto 4enoBeka B cUCTEME
opraHuueckoro mupa. JJabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKeJleTa YeIOBeKa, CBA3aHHbIX C
MPSIMOXO0KICHHEM)»

43 JIBIKYIIIME CHUITBI aHTPOTIOT€HE3a 0

44 CooTHoleHne OHOJIOTHYECKUX U 0
COIIMANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

45 OcHOBHBIE CTaIH AHTPOTIOTeHEe3a

46 [Taneorenerrka u MajJeoreHOMHUKA 0

47 DBOJIIOIMS COBPEMEHHOTO YEJIOBEKa 0
UYenoseueckue packl. [IpakTnyeckas

48 paboTa «M3ydyeHue 3K0I0rMYeCKIX 0.5
a/JlanTanui 4eIoBeKay»

49 MexauciuninHapHble METOIbI 0




AHTPOIIOJIOTUH

50 3apoKIeHNE U pa3BUTHE IKOJIOTUHU 1 0 0
Mertonpl sxosiorun. JJaboparopnas pabora

51 «M3ydeHune MeTo10B IKOJIOTUIECKUX 1 0 0.5
HCCIEI0BAHUIN

59 3Ha4YeHNE SKOJIOTUIECKAX 3HAHHM JUTS 1 0 0
9eoBeKa

53 DKoorndeckue paKTopsl 1 0 0
Abuotnueckue gaktopsl. CBeT Kak

54 skoJoruueckuit paktop. JlabopaTopHas 1 0 05
pabora «BpisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
AbGuoTtudeckue gakropsl. TemrepaTypa
KaK KOJOTUYECKUHA (aKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0 0.5
MIPUCIIOCOOJICHUI OPraHU3MOB K BIMSHUIO
TeMIIEPaTypbD»
AbuoTtnueckue pakTopsl. BaaxkHocTh Kak

56 sKoJiorndeckuit paxrop. JlaboparopHas 1 0 05
paboTa «AHaTOMUYECKUE OCOOEHHOCTU '
pacTeHuil U3 pa3HbIX MeCT OOMTaHMS»

57 Cpenbl 0OUTaHMS OPraHU3MOB 1 0 0

58 buonorudeckue puTMbI 1 0 0

59 Xuznennsle GopMbl OpraHM3MOB 1 0 0

60 buotnueckue axTopsl 1 0 0
3HayeHne OMOTUYECKUX B3aUMOJICHCTBUI

61 JUIS CYIIECTBOBAHMSI OPTaHU3MOB B CpEZIE 1 0 0

oOuTanusg




DKOJIOTUYECKHE XapAKTEPUCTUKU

62 0
TOTYJISIIIAN
OCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:
63 YHCIIEHHOCTb, INIOTHOCTH, BO3PACTHAS U 0
MOJIOBAsi CTPYKTYpa
OcCHOBHBIC TIOKA3aTEIIN TOTTYJISIIHH:
64 POXKJIa€MOCTh, MPUPOCT, TEMII POCTA, 0
CMEPTHOCTH, MUTPAITAN
65 DKoJIoTUYecKast CTPYKTypa TMOIMYIISIIAN 0
66 JluHamuKa MOy suu U €€ perynsuus 0
67 KpuBbIe pocTa YMCICHHOCTH MTOTTYJISIIIAH. 0
KpuBbie BEDKUBAHUS
DKoyloTuYecKast HUIIA BHIA.
68 JlabopaTtopHnas padota «IIpucmocodienus 0.5
CEMsIH PacTEHHH K PacCEIICHUIO»
69 Bua kak cucrema nmomyssiun 0
70 3aKOHOMEPHOCTH IMOBE/ICHUS U MUTPALIAI 0
YKHBOTHBIX
71 Coo00111ecTBO OPraHu3MOB — OHUOIIEHO3 0
72 DKocHUCTeEMA KaK OTKPBITasi CUCTEMaA 0
73 KpyroBopoT BelecTB 1 MOTOK SHEPTUH B 0
IKOCUCTEME
74 OcHOBHBIE MOKAa3aTEIN SKOCUCTEMBI 0
75 DKOJIOTUYECKUE MHUPAMUIbI 0
76 N3menenust cooOIIecTB — CyKIIECCUU
77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI 0

03ep U peK. DKOCUCTEMBI MOPEH 1 OKEaHOB




[Ipupoanbie SKOCUCTEMBI. DKOCUCTEMBbI

8 TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb 0

79 AHTPOTIOT€HHBIE KOCHUCTEMBI 0

80 YpboakocucreMmsl. [TpakTrueckas padora 05
«M3ydenue u onrcanune ypO0o3KOCUCTEMBD) '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMOJICHCTBHI1 OPraHN3MOB B 0
IKOCUCTEMAX
MexaHu3MBbl BO3JEHCTBUS 3arpSI3HEHNN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM, 0
OpraHU3MEHHOM, TOMYJISIIIUOHHOM 1
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obmemianerapHas 060109Ka 0
3eMim

84 VYuenue B. U. Bepnanckoro o 6uocdepe 0

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0
orochepsr

36 KpyroBopoTsl BemiecTs u 0
OMOreOXMMHUYECKUE [IUKIIbI

87 3oHanbHOCTH OMochepsl. OCHOBHBIE 0
OMOMBI CyIIN

88 YcToitunBocTh OHochepbl 0

89 OKOJIOTUYECKHE KPU3HUCHI U UX IPUYMHBI 0

90 BosneiicTBue uenoBeka Ha buocdepy

o1 AHTpONOTeHHOE BO3/IeHiCTBUE Ha 0
PacTUTENbHBINA U AKUBOTHBIN MUP

92 Oxpana npupoapl 0




OcCHOBHBIE IPUHIIUIIBI YCTOMUNBOTO

93 1 0
Pa3BUTHSI YEJIIOBEUYECCTBA U TIPUPOIBI
PanmonaibHOE IPUPOIOTIOIH30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1 0
pa3zHooOpa3us 3emim

95 O6061enne no reMe « MUKPOIBOTIOLUS U 1 0
€€ pe3ynbTaThD)

9% O6061menue no reme «Makpo3BOITIOIUS U 1 0
€€ pe3ynbTaThD)

97 O6061mmenue no teme «IIpoucxoxaenue u 1 0
pa3BUTHE )KU3HU Ha 3emIIe»

08 O606menue no teme «lIponcxoxaenne 1 0
YeI0BeKa — aHTPOTIOTEHE3)

99 O06o0menue o TeMe «IKOJIOTHS — HayKa O 1 0
B3aMMOOTHOIICHHUSX OPTaHU3MOB)
O06006menue o Teme «OpraHu3Mbl U cpeia

100 1 0
oOUTaHU

101 O06001eHue 110 TeEME «DKOJIOT U BUIOB U 1 0
TOMYJIALINI
O6006menue o Teme «brochepa —

102 B dep 1 0
ry100aIbHAsI KOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







MPOBEPSIEMBIE HA EI' 11O BUOJIOI'MU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOI OBPA3OBATEJBHOM
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUSI K MPEAMETHBIM Pe3yIbTATaM OCBOEHHS
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1ero
o0pa3zoBaHus

ChopmMupoBaHHOCTh 3HAHUW O MECTE W POJU OHOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B dhopmupoBaHUHT COBPEMEHHO
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHNN KU3HEHHO BAXKHBIX COLMAIBHO-ITHYECKUX, SKOHOMUUYECKHX,
9KOJIOTMYECKUX IPOOJIEM YEJIOBEUYECTBA, a TAK)KE B PELICHUH BOIIPOCOB
palMoHaIBLHOTO TPUPOOTIOIB30BaHMS, B (DOPMUPOBAHUN [IEHHOCTHOTO
OTHOIIICHUSI K TIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJE POCCUUCKHUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUI

Brnanenune cucreMol 3HaHMIA 00 OCHOBHBIX METOJaX HAy4YHOTO
MTO3HAHUS, WCIOJB3YeMBIX B OHMOJIOTMYECKHUX HWCCIICOBAHUSIX JKHUBBIX
OOBEKTOB W DJKOCHCTeM (ONMUCaHWe, W3MEPEHHE, TPOBEICHNE
HAOJIIOICHHH); CIOCOOaMH BBISBJICHHUS M OIICHKH aHTPOTIOTEHHBIX
W3MEHEHUH B MPUPOJIE.

VYMeHHe BBIABUTATh THIOTE3bI, MPOBEPATh MX SKCICPUMEHTATBHBIMU
cpenctBamu, GOPMYIHpPYS Ielb HCCIENOBAaHUSA, aHAJIU3UPOBATH
MOJTYYCHHBIC PE3YNIbTAThI U JIEIAaTh BHIBOIBI.

BrisiBiIeHHME 3aBHCHUMOCTH MEXKJIY HCCICIYEeMbIMH BEIUYHMHAMH,
00BSICHEHHUE MOJYYEHHBIX PE3YIbTAaTOB U (POPMYIMPOBAHKE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHbBIX HOHﬂTHﬁ, TCOpI/Iﬁ M 3aKOHOB

YMeHHne BIaAeTh CHCTEMOW OWMOJOTHYECKHUX 3HAHHWK, KOTOpas
BKJIFOYAET: OCHOBOITOJIATAIONINE OMOJIOTMYECKHUE TEPMHHBI U TIOHATHS
(>KM3HB, KJIETKA, TKaHb, OPTraH, OpPraHu3M, BU]I, OMYJISLIHS, YKOCHCTEMA,
ouoreHo3, brocepa; MmeTaboIM3M, TOMEOCTa3, KJIETOYHbII UMMYHUTET,
OuocuHTe3 Oenka, OMOMOIUMEpBI, ITUCKPETHOCTh, CAMOPETYJISIHS,
CaMOBOCITPOU3BE/ICHHUE, HACIIEICTBEHHOCTb, W3MEHYNBOCT,
SHEPro3aBUCUMOCTD, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kietoyHas Teopus T. IlIBanma, M.
Ilneiinena, P. BupxoBa; KIOHaJIBHO-CENEKTUBHOIO MMMyHHUTeTa Il
Opnux, .M. MedyHnkoBa, XxpOMOCOMHasl TEOpHsI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojbimieBoro cxojctsa K. bapa, sBomtonnoHHas

TCOpUA 4. I[apBI/IHa, CUHTCTUYCCKAsA TCOpUA DBOJOIHNHU, TCOPHUA




antponoreneza Y. [lapsuna; teopus Ouoreoneno3a B.H. Cykauéra;
yuenue H.M. BaBuiioBa o neHTpax MHOrooOpasus M IMpOUCXOKICHUS
KyJAbTypHbIX pacreHuil, yueHue A.H. CeBepuoBa o0 mnyrsix u
HaNpaBIICHUAX BOIOIMH, yueHue B.1. Bepraackoro — o 6uocdepe);
3aKOHBI (€IMHOOOpAa3Ms MOTOMKOB IIEPBOTO MOKOJICHUS, PaCIEIICHHS
IPU3HAKOB, HE3aBUCUMOIO HacjieoBaHUs npu3HakoB I'. Mennens;
CLETUIEHHOTO HACJEI0BaHUS INPU3HAKOB U HAPYLICHUS CLEIUICHUS
resoB T. MopraHa; romMoJIOTMYECKMX PSIOB B HACIEICTBEHHOU
m3mMenunBocty H.W. BaBuioBa; reHernueckoro paBHoBecust JIx.
Xapmu u B. Baiin6epra; 3apoapimeBoro cxonacrsa K.  bapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

IPUHLMIBI (YUCTOTHI TAMET, KOMIIJIEMEHTapHOCTH);

npaswia (MuHumyMa FO. JIubuxa, skonornyeckoil mupamujibl 4uced,
OrOMacChl U SHEPTHH);

runoTe3bl (koarepBaTHoi A.M. Omapuwna, mepBuuHOrO OyiaboHa J[xK.

Xonneina, mukpocdep C. dokca, pubozuma T. Uek)

YMmenue peuiaTb TIMOWCKOBBIC OHOJIOTHYECKHE 3aJa4i, BBIABIIATH
IPUYINHHO-CJICACTBCHHBLIC CBsA3U MCKOY HCCIICTYEMBIMU
OHOJIOTMYECKUMU O6’beKTaMI/I, mnmpooeccaMm MW ABJICHUAMH, JCJIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHUU INOJTYYCHHBIX PE3YJIBTATOB,

COCTaBJIATh TCHOTUIIMYCCKHUE CXEMbI CKPCHIMBAHWA OJIA PA3HBIX THUIIOB
HaCJICAJOBaHH IIPU3HAKOB Y OPraHu3MOB, COCTABJIATH CXEMbI IIEPEHOCA

BCHICCTB U SHCPIr'ur B OKOCHUCTEMAaxX (HCHI/I IUTaHWA, ITMIICBBIC CCTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3U  MEXAY CTPOCHHEM U
(GYHKIUSMHU: OpPraHOWJOB, KIETOK pAa3HBIX TKaHEH, OpraHaMu U
CHCTEMaMH OpraHOB Y pACTCHUH, >KMBOTHBIX W YEJOBEKA, MEXIy
JTaraMu OOMEHa BEIECTB; dTallaMU KJICTOYHOTO IHKJIA W KU3HCHHBIX
IIUKJIOB OPraHU3MOB; dTallaMi SMOPUOHAIBHOTO Pa3BHUTHUSI; TCHOTHIIOM
u  ¢eHotHnoM, ¢eHoTHunmoM | (aKTopaMu cpeiasl  OOWTaHWS;
nporeccaMi  JBOJIIOIMH, JIBIKYIIMMU CHJIAMH  QHTPOIIOTCHE3a;
KOMIIOHCHTaMHU Pa3IMYHbIX YKOCHCTEM M MPUCHOCOOICHUSMHU K HUM

OpraHu3smoB

YMeHue BbIIEAATh CyIIECTBEHHbIE TPU3HAKU:

CTPOEHHS BUPYCOB, KIIETOK IPOKAPUOT U 3YKApHUOT; OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOTEOIICHO30B, PKOCHUCTEM U
Oouochepsl; CTPOCHHMS OpPraHoB W CHCTEM OpPraHOB pacTEHHIA,
YKUBOTHBIX, YEJIOBEKA; IIPOLIECCOB KU3HEAEATEIbHOCTH, POTEKAIOIIUX

B OpraHusMax paCTeHHﬁ, JKHBOTHBIX H 4YCJIIOBCKA, OMOJIOTHYECKUX




nporeccoB: oOMmeHa BemecTB (MeTabonu3Mm), wuHpoOpMamuu U
IpeBpalieHusi SHEPruu, OpoKeHUs, aBTOTPOPHOTO U TETEPOTPOPHOTO
TUINIOB THUTaHUsA, (POTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a,
raMeroreHesa, AMOpHOTeHe3a, IOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3MHOXKEHUS], UHAUBUAYaJIbHOTO Pa3BUTUsI OpraHu3Ma (OHTOIEHE3a),
B3aWMOJICVCTBUSL TE€HOB, TIE€TEpO3HCa; JEHCTBUUA HCKYCCTBEHHOIO
0TOOpa, CTaOWIM3UPYIOIIETO, JIBIDKYIIETO W Pa3pbIBAIOIIETO
€CTeCTBEHHOTO O0TOOpa; aJIONAaTPUYECKOrO0 U CHMIATPUYECKOTO
BUJI000pa30BaHNUs; BIMSIHUS JBYOKYILHUX CHJI SBOJIIOIMM Ha T€HO(POH[
HNOMYJSIMK; TMPUCIOCOOJEHHOCTH OPTraHW3MOB K cCpelae OoOuTaHws,
yepeJOoBaHMs HAalpaBJICHUM SBOJIOIMH; KPYrOBOpOTa BEIIECTB H

IMOTOKa SHEPTHUHU B SKOCUCTEMAX

ChopMupoBaHHOCTh YMEHMSI BBLAEIATH CYLIECTBEHHBbIE IPU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT W JOYKAPUOT, OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B U JKOCHUCTEM;
0COOEHHOCTH MpoIlecCOB 0OOMEHa BEIIECTB U MPEBpAICHUs SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTHYECKOTO0 M JHEPTeTHYECKOTO OOMEHa,
XeMOCHHTE3a, MHUTO03a, MeHo3a, OIUIOJOTBOPCHHUS, pPAa3BUTHSA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OopraHu3Ma (OHTOTeHE3a),
OO0pBbOBI 32 CyIIECTBOBAHNE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHMs,
NPUCIIOCOOJICHHOCTH OPraHUu3MOB K cpeAe OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOTIOTEHHBIX U3MEHEHHI B YKOCUCTEMaX
CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB W IMPEBPAICHUS SHEPTHH B

ouocdepe

Ymenune HCIIOJIb30BAaTh COOTBETCTBYIOIIIHE ApPTYMCHTEI,
6I/IOJ'IOFI/ILIGCKYIO TEPMHUHOJIOTUIO W CHMBOJIMKY JIsI OO0Ka3aTCJIbCTBa
pPoACTBa OPraHM3MOB PA3HBIX CUCTEMATUYCCKHX I'PYIII, B3aMMOCBA3HU
OpraHusMoB H CpCAbl O6I/IT8.HI/IH; CAWHCTBA YCIOBCYCCKUX pPacC,
H606XO,Z[I/IMOCTI/I 3A0pOBOIO o6pa3a JKU3HH, COXPAHCHUA p33H006paSI/I$I
BUJOB M DSKOCHUCTEM KaK YCIOBHA COCYHICCTBOBAHUA HPUPOAbI U

YCJIOBCUYCCTBA

YMeHue KPUTUYCCKU OILICHHUBATDH I/IH(bOpMaI_II/IIO OHOJIOTHYECKOTO
COJACpKaHUA, UHTCPIHPECTUPOBATD ITHUYCCKUC ACIICKTbBI COBPCMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIUHCE, 6I/IOTCXHOHOFI/II/I;
paccMaTpruBaThb ri00abHBIC OKOJOTHUYCCKHUC HpOGJ’IeMH
COBPEMCHHOCTH, Q)OpMHpOBaTL 10 OTHOIICHHUIO K HHUM CO6CTBCHHyIO

MO3UIHIO




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
11O BUOJIOI'M

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Bbuomornsa xak HaykKka. JKuBnIe cucTeMBI 1 UX HN3Y4YCHHUC

11

CoBpemeHHasi OHWOJOTUST — KOMIUICKCHAsh Hayka. buoJormdeckue HayKd U
u3ydaemble UMHU TpoOsiembl. DyHIaMEHTaNIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
HAy4YHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HadyeHne OwWoIorMM B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnorueit. 3HadeHue OUONOTHU B
MPAKTUYECKOW JICITEIbHOCTH 4YEJIOBEKAa: MEIUIIMHE, CEITbCKOM XO3SHCTRBE,

MIPOMBIIIIIEHHOCTH, OXPaHe MPUPOIbI

1.2

XKuBble cuctembl Kak mpeaMmeT u3yueHus: Ouosioruu. CBONCTBA JKUBBIX CHCTEM:
€MHCTBO XMMHUUYECKOTO COCTaBa, MUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh U
YIIOPSIOUYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpTaHU3aIINA,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YpoBHM OpraHu3alvu >KUBBIX CUCTEM: MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6uoreonieHoTHueckuii), OuocdepHsiii. I[Iporeccel, mpoucxomdmue B >KUBBIX
cuctemax. OCHOBHBIE MpU3HAKH >XUBOTO. JKHM3HB Kak (opma CyIIeCTBOBAHUS

MaTepuun

1.3

Metonel Ouonormueckoil Haykud. HaOmiogenuwe, wu3MepeHUe, SKCIEPUMEHT,
cucremarusanus, MeraaHanus. [loHsTue o 3aBUCUMONW M  HE3aBUCUMOU
nepemenHoil. [InanupoBanue skcnepuMenta. [locTaHoBKa M MpoBepKa THIIOTES.
HyneBas runore3a. [lonsitue BbBIOOpKM u €€ 1ocToBepHOCTh. Pa3zbpoc B
Ouonornueckux AaHHbIX. OlLEHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3yIbTaTOB.
[IpuuuHbI UCKaXEHUS Pe3yabTaTOB SKCIepuMeHTa. [loHATHE CTaTHCTUYECKOTro

TECTAa

Knerka xak OMoJIOrHYeCcKast CUCTEMA

2.1

Knerka — cTpyKTypHO-(pyHKIIMOHAJIbHAS €IMHULA KHBOTO. VCTOpUs OTKPBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
Hlneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM KJIETOUHOM TEOPHUH.
MeToab! MOJEKYIISIPHON U KJI€TOYHON OMOJIOTUHM: MUKPOCKOMIUS, Xpomarorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, mddepentmansHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHUC KIICTOK

2.2

XUMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPAMHUKpPOAJIEMEHThl. Bona n

ee POJIb KaK paCTBOPUTCIIA, p€arcHTa, y4aCTUC B CTPYKTYPHPOBAHWU KIICTKU,




TETUIOPEryasii. MuHepalbHbIe BEIIECTBAa KIETKH, MX OHWOJIOTHYECKas pOJb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue monuMmepbl. benku. AMHMHOKHCIOTHBIM COCTaB  OENKOB.
CrpykTypsl OenkoBoil Mosekynsl. [lepBuuHast cTpykTypa Oenka, MENTHAHAS
CBA3b. BTOpuuHas, TpeTWyHas, 4YETBEpTUYHAsl CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIu OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaxapuibl M IOJIMCAXAPUIBI.
O6mwmit miaH cTpoeHus W  (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriIeBOJIOB.

Jlunmuger. TuapoduibHO-THAPOGOOHBIE cBOMcTBa. Kiaccudukamus TUNUIOB.
Tpurmuuepuapl, gochonunuasl, BOCKH, cTepouibl. buosnornuyeckue ¢QyHKIMH
munuoB. OO0IMe CBOMCTBA OMOJIOTHYECKUX MEMOpaH — TeKy4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHNULIAEMOCTb.

Hyknennoseie kucnotel. JJHK wm PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotuapt. [Ipuniun kommnementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. MecTtonaxoxaenue u ononornyeckue pyaknun [JHK.
Bunsl PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Maxkposprudueckue cBsi3u B MoJiekyne ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIGHHBIE IEPEHOCUYNKH, UX (DYHKIIUH B
kinetke. CekBenupoBanue JHK.

CtpykTypHas OuoJsiorusi: OMOXMMHYECKHE W OMO(PU3NYECKHUE MCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYPhI OOMOJIEKYJT

2.3

Tunel  KJIETOK: 9JyKapuoTHYecKas U  MnpokapuoTuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHYeCKOW KieTku. KiertouHas cTeHka OakTepuil M apxeil.
Oco0OeHHOCTH CTpPOEHHUs TeTepOoTPOPHONH U aBTOTPOGHOW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

Crpoenue U (GyHKIMOHUPOBAHUE JyKapUOTHYECKOW kieTku. [lmazmarmyeckas
MeMOpaHa (ruiazmanemma). CTpykTypa Miia3MaTudeckoil MmemOpansl. TpaHcmopt
BEIIECTB 4Yepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (muddysus,
obneruénnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponunaemocts MeMOpanbel. Pabota HaTpuii-KaaueBoro
Hacoca. DHJOIMTO3: MHUHOLKUTO3, (arouuTo3. DK301MTO3. KileTouHas cTeHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTEHHI, IrpUOOB.

Huromnasma. I[{uto3ome. Ilutockener. JIBmkeHue NUTOIIa3Mbl. OpraHoHIbI
kineTku. OmHOMeMOpaHHBIE OPraHOWBI KIETKU: JHAOIIa3MaTHUeCKas CeTh
(BIIC), anmapat I'onpmku, TU30COMBI, UX CTpoeHHe U (yHKIHH. B3aumMocBs3b
OJIHOMEMOpAHHBIX OPraHoOUAOB KieTku. CTpoeHHe T'PaHyISIPHOTO PETHKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit




(arpanyisipHBINA) SHAOIUIA3MATUYECKUN peTHKYIyM. CekpeTopHas (yHKUIUS
annapara [osnbmku. TpaHcnopr BemiecTB B KieTKe. Bakyoin pacTUTENIBHBIX
kietok. Knerounsiid cok. Typrop.

[lonyaBTOHOMHBIE OpraHOU B! KIETKH: MUTOXOHAPUH, IJIACTUIBI.

Crpoenne u (QyHKIMM MHUTOXOHIPUH W TuacTHi. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHIBI  (POTOCHHTE3UPYIOIIUX  DYKapuOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

HememOpannsie opranougsl kinetku CrpoeHne W (QyHKIMH HeMeMOpaHHBIX
opraHou7ioB kieTku. PubGocombl. MukpodunameHTsl. MbllieuHble KIETKH.
Muxkpotpybouku. Kiierounslit nenrp. CTpoeHue MU JABMKEHHE XKI'YTUKOB U
pecHruek. MUKpoTpyOOUKH LUTOTUIAa3Mbl. LIeHTpHoIIb.

SAnpo. ObGonouka spa, XpOMaTHH, KapHOIUIa3Mma, SAPBIIIKH, UX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMocoM B uHTep(hazHoM sifpe. beiaku XxpoMaTuHa — FTUCTOHBI.

Kiterounsle BkmtoueHus. CpaBHUTENBHAsE XapaKTEPUCTUKA KIETOK 3YKapUOT

(pacTuTeNbHOM, KUBOTHOM, TPUOHOIN)
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AccMMWIIAIIAS U JUCCUMUJISIIUS — JBE CTOPOHBI MeTabonm3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepoTpO(dHBINA. YUacTHe KHCIOpoJa B OOMEHHBIX
mporeccax. JHEpreTuyeckoe oOecmedyeHue KIeTku: mpepamieHne ATD B
00MeHHBIX TmporieccaXx. {DEepMEHTATHBHBIA XapakTep peakIuil KIETOYHOTO
Metabonmm3ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHWU3M JCHCTBUAL
KodepmenTsl. OTnuunst pepMEHTOB OT HEOPraHMUYECKUX KaTalnu3aTtopoB. benku-
aKTUBATOPbl U OEJIKHU-UHTUOUTOPHI. 3aBHCHUMOCTb CKOPOCTH (DepPMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIll CUHTE3 OpPraHMYecKUX BelecTB B KieTke. PotocuHTe3. Poib
xJioporiactoB B mponecce ¢otocuHTe3a. CBeroBas M TeMHOBas  (a3bl.
[IponyktuBHOCTL (oTOCHHTE3a. BiusHue pasnuyHbix (aKTOPOB Ha CKOPOCTD
(doTocunTe3a. 3HayeHune (HOTOCUHTESA.

XeMmocunres. PazHooOpasue opraHu3MOB-XEMOCHUHTETUKOB: HUTPUPHUIIUPYIOIINE
OakTepuu, >kene300aKkTepuH, cCepoOAKTEpUH, BOJAOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AnaspobHble opraHusMbl. Bunel Opoxkenus. [IponykTel OpokeHus U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBUTENHHBIN
stamn. [ uKoan3 — GECKUCIOPOTHOE PACIIEIIEHHE TIFOKO3bI.

buonornueckoe OkucIeHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHApUM B
npoiieccax OMOJIOTUYECKOTO OKUCIICHUS. Huxnuueckue peaKLuu.

OxucnurensHoe ¢ochopunupoBanue. [IpenmymectBa aspobHOTO MyTH OOMEHa




BEIIECTB Mepet aHadpOOHBIM. D(H(HEKTUBHOCTH SHEPTETUIECKOTO OOMEeHa

2.5

Peakuuu MmarpuunHoro cuHTe3a. lIpUHIMI KOMIIJIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanmu3anus HacineacTBeHHON nHpopManuu. [ eHeTHIecKuii
Ko, ero cpoicrBa. Tpanckpunuusa — Mmarpuusblid cuHTe3 PHK. IIpnHuumns:
TPAHCKPUIILUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAJIEIIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsamus u e€ srambl. Yuactue tpancnoptaeix PHK B OmocunTtese Oernka.
VYcnoBust OmocuuTe3a Oenka. KoaumpoBanme amuHOKHCHOT. Ponb pubocom B
OnocuHTe3e Oenka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsus akTUBHOCTU T€HOB Y
npokapuot. ['unore3a omepona (P. XKaxo6, K. Mano). Perynsius oOMEeHHBIX
nporeccoB B kieTke. Kilerounsiii romeocras.

Bupycbl — HexsieTouHble (opMBbl KM3HHM M OOMUratHele napa3utsl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycupie 3a0oeBaHusi 4enoBeka, xKUBOTHBIX, pacteHmit. CITN, COVID-19,

COIMAJIbHBIC U MEIUIIMHCKHE HpO6HeMBI

2.6

Knerounwrii mwkn, ero mnepuoabl u  perymsimusa. Watepdaza u  MuTOS3.
Oco0eHHOCTH TPOIIECCOB, MpOTEKAIMUX B HMHTepdaze. [loarotroBka KiIeTKu K
nenennto.  [IpecuHreTnuecknii  (MOCTMUTOTHYECKHH), CHHTETHYCCKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKHH ) IEPUO bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — permmkamus. [lpunumnsr permkanuu  JIHK:
KOMILJIEMEHTAPHOCTh,  MOJIYyKOHCEPBAaTUBHBIM CHHTE3, AaHTUIAPAIICIBHOCTD.
Mexanu3m pernkanuu JJHK. Xpomocombl. CTpoeHue xpomocoM. Teromepsl u
TeJIoMepa3a. XPOMOCOMHBIM HAOOp KIETKH — KapuoTHN. JIMIUIOWIHBIA W
rariouHbil - Habopbl XxpomocoM. ['oMonoruunsie xpomocomsbl.  [losioBbie
XPOMOCOMBI.

Jenenue xnerku — Muto3. CTaJuu MHUTO3a M MPOUCXOJSIINE B HUX IMPOLIECCHI.
Tunel mMuto3a. Kapuokunes u murtokunes. buosjormyeckoe 3HaueHHE MUTO3A.
Perymsmus mutoTuueckoro mukia kiuetku. [Iporpammupyemas kietouHas rubenb
— arforTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMUKaA

OpFaHI/ISM Kak OHMOJIOrHn4YecKasi CuCTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJILHBIE, MHOTOKJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BEreTaTUBHOE) U
noyioBoe. Buael 6ecrnonoro  pa3MHOXKEHHs: TOYKOBAaHHWE, CIHOPYIISIIHS,
(bparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuosxenue. [losoBbie kneTku, uiu rameTsl. Meito3. Ctaguu Mernosa.

[ToBenenue xpomocom B Merioze. Kpoccunrosep. buonornueckuii cmMpicit Meiio3a




U II0JIOBOTO Iporiecca. Meno3 U ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.
IIpenzaponpiieBoe passutue. I'ameroreHes y »HUBOTHBIX. [lon0BBIE Keme3bl.
OOpasoBanre ¥ pa3BUTHE TMOJIOBBIX KiIeTOK. CrepMaroreHes W OOTeHes.
CrpoeHue mosnoBbIX KiIeTOK. OIUIOJOTBOPEHHE M SMOpPUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBuayanbHoe pas3BuTHE OpraHu3moB (oHroreHe3). Craauum sMOpHOreHesa
KUBOTHBIX (Ha nmpumepe Jrymku). poodnenue. Tunst qpodaenus. OcoOeHHOCTH
Npo0JieHUsT MIIEKOIUTAIOLIUX. 3apOJIbIILIEBbIE JUCTKU (racTpyisuus). 3akiaaxa
OpPraHoB M TKaHEW W3 3apOJIbIIIEBbIX JINCTKOB. B3anmMHOE BIMAHME 4YacTel
pa3BHBAlOIIErocss 3apojbiima (3MOpHOHANbHAS WHAYKIMS). 3akiajka IIaHa
CTPOEHUS JKUBOTHOTO KaK pe3yJbTaT MEepapXUUYECKUX B3aHUMOJIEHCTBUN T'€HOB.
Brnusiaue Ha SMOpHOHANIbHOE pa3BUTHE PA3TUYHBIX (DAKTOPOB OKpYXkKaromien
Cpepl.

Poct u pa3zButre xxuBoTHBIX. [TocTamMOproHanbHBIN nepuo. [Ipsmoe u Henpsmoe
pazButue. PaszButne ¢ meramopdo3oM y OECHO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrHYeckoe 3Haue€HUE NPSIMOTO U HENPSAMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupojie. Tumbl pocta >XUBOTHBIX. DaKTOPHI peryiasiuu
pocTta SKMBOTHBIX M 4yesoBeka. CTaauu TOCTIMOPHMOHANBHOTO pPa3BUTHUS Y
KUBOTHBIX U 4yenoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne wu pasButHe pacteHuil. [ametodur m cmopodur. Meio3 B
JKU3HEHHOM IMKie pacteHuil. OOpa3oBaHWe cmop B TIpoliecce Mekno3a.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opranu3MoB. J[BoiiHOE OTUIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OO6pazoBaHue u

Pa3sBUTHUEC CEMCHU. MexaHHu3MBI perysanun OHTOICHE3a y paCTeHHfI N )KMBOTHBIX

3.2

HCTOpI/Iﬂ CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcCHOBHEBIE
TeHETHYCCKHE IIOHATHS M CHUMBOJIBL. ['OMOJIOTHYHBIE XpOMOCOMBI, AJUICIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKH, ,I[OMI/IHaHTHHﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, rerepo3urora, 4YucCras JIMHHA, FI/I6pI/I,Z[LI, I'CHOTHII, (I)CHOTI/IH.
OCHOBHBIC MCTOABI I'CHCTUKU: I I/I6pI/II[OJ'IOI‘I/I‘ICCKI/II7[, I.IHTOJ'IOFH‘IGCKHIZ,

MOJICKYJIISIDHO -TeHETHYCSCKUI

3.3

Mounorubpuanoe ckpemubanue. [lepBoiif 3akoH MeH e — 3aKOH eIUHO00pasus
rubpusioB mnepBoro mnokosieHusa. I[IpaBuno pomuHHpoBaHus. Btopoi 3akoH
MeHngenss — 3akOH pacuUIeIUIeHHs NpHu3HaKoB. lluTojmoruueckre OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ UoTe3a YUCTOThI TaMeT.

AHanmuzupyrolee ckpemuBaHue. [IpoMexyTouyHbIl XapakTep Hacjaea0BaHUS.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemrBanue. Tperuid 3akoH MeHzaenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IMPU3HAKOB. L[I/ITOJIOF NYCCKUC OCHOBBEI I[I/IFI/I6pI/IIIHOI‘ ()




CKpELIMBAHMUS.
CuerienHoe HacienoBanue npu3HakoB. Pabotet T. Moprana. CuerieHHoe
HACJIEIOBAHUE TE€HOB, HAPYLICHHE CUEIUICHUS MEXAY TIeHaMHu. XpOMOCOMHas
TE€OpUsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXAaHM3M OIIpeAeNieHUs IoyIa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U T€TEpOraMeTHbIM MoJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HaciienoBanue mNpU3HAKOB, CIEIUVIEHHBIX C
IOJIOM.

l'enotun kak nenoctHas cucrema. [LneroTponus — MHOXKECTBEHHOE JIEWCTBUE
reHa. MHOXECTBEHHBIM aienn3M. Bj3anmMoaelcTBHe HEaUICIbHBIX T'€HOB.

KommnemenrapHocts. Onucras. [lomumepus

3.4

BsaumoneiicTBre reHotuna u cpensl npu popmupoBanuu peHotumna. M3MeHunBocTh
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE MPU3HAKU. BUbI N3MEHUMBOCTHU:
HEHACJIEACTBEHHAsl U HACIEACTBEHHAs.

Monaudukanronnas  u3MeH4MBOCTh. Posb  cpeapl B opmupoBaHHU
MoIMpHKAMOHHON n3MeHunBocTH. HopMma peakunu npusHaka. BapuainoHHbIH psin
n BapuanuonHas kpuBas (B. Woranncen). CaoiictBa MoauduKanMOHHOMN
W3MEHYHUBOCTH.

I'enoTunnyeckas n3MeHINBOCTb. CBOMCTBA TEHOTUIINYECKON N3MEHYMBOCTH. Bubl
TE€HOTUIIMYECKOI N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallUOHHASL.

KomOunatuBHAsT W3MEHUMBOCTh. Mei03 © TIOJIOBOM TMpOIlecC — OCHOBA
KOMOMHATUBHOM M3MEeHYNBOCTH. POsIb KOMOMHATUBHON N3MEHUMBOCTU B CO3JIaHUU
IeHETUYECKOT0 Pa3HOO0pasus B Ipe/ieax 0HOTO BUA.

MyTranuoHHas U3MEHYMBOCTD. Buibl MyTanuil: F€HHbBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbIE M MHAYLIHMPOBAaHHBIC MYTALMH. SINEpHBIE M LUTOILUIA3MATHYECKUE
myrauud. CoMaTu4ecKue U Noja0Bble MyTauuu. IIpuyrHbl BOSHUKHOBEHHS MyTaLUH.
Myraressl M KX BIUSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOIO
npoiiecca. 3aKoH FTOMOJIOTMYECKUX PSJIOB B HacieACTBeHHOM n3menunBoctu (H.M.

BaBI/IJ'IOB). BHe;mepHaﬁ U3MCHYMBOCTD U HACJIICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHass nporpaMma HCCIEIOBAHHMS T'€HOMA
yenoBeka.  Meroapl  M3y4yeHHs TEHETHMKM  YEJIOBEKa: TIEeHEAIOTMYECKHM,
OJIM3HELIOBBIN, IUTOI' €HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKHUI,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpeMeHHOe OIIpeEIICHUE T€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM UYHCIIE C MOMOILIBIO
[111P-anamu3a. HacneactBenHble  3a0ojeBaHUs  4YelloBeka. [ eHHbIE |
XPOMOCOMHBIE 00J1e3HI YyeJoBeKa. bone3nn C HacJIeJICTBEHHOM
MPEeAPACIIONIOKEHHOCTbIO. 3JHAYEHUE MEAUIIMHCKON T€HETUKHU B MPEAOTBPALLIEHUN

1 JICUCHUH TCHETUYECKUX 3a00JIeBaHMi yeaoBeka. CTBOJIOBBIE KIIETKH




3.6

JloMecTukanys 1 celeKuus. 3aposkIeHUE CEEKIUU U JoMecTHKauy. Yuenue H.1.
BaBuioBa o meHTpax MpPOMCXOKICHHUS U MHOT000pa3usi KyJIbTYpPHBIX PAacCTCHUH.
Ponb cenexunu B co31aHUM COPTOB paCTEHUM U NOpoJ KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH FOMOJIOTMUECKHX PsIIOB B HacjeACTBEHHOM m3MeHunmBocTd H.U.
BasuoBa, ero 3nauenue A CeNEKIMOHHON PabOTHI.

Metoapl  ceneKUMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VH]IUBUyJIbHBIM. Jrarmsl KOMOWHAIIMOHHOMN CCJICKIIMH. UcnrpiTanue
IpOU3BOJUTENIEH MO HOTOMCTBY. OTOOp IO TEHOTHUIy C IOMOUIBIO OLEHKHU
(eHoTHIAa TOTOMCTBA U OTOOP 0 TEHOTHITY ¢ roMolbto aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKITMOHHOM paboThl. PagnanvioHHbIit u
XMMHUYECKUH MyTareHe3 Kak HWCTOYHUK MyTalud Yy KyJIbTYpHBIX (opm
opraHu3moB. lcnons30BaHHE TEHOMHOIO  PENAKTHUPOBAHUS UM METOJOB
pexomOuHanTHEIX JIHK 1715 momydeHust HiCXoIHOTO MaTepuana Juis CeleKIUu.
[Tonyuenue nonumuounos. BaytpuBunoBas rudpunuzanus. binskopoacTBeHHoe
CKpelllMBaHue, Wi UHOpuAKHT. HepoacTBeHHOE CKpelMBaHue, Wik ayTOpHUINHT.
I'eTeposuc u ero npuunnsl. Mcnosib3zoBanue rerepo3uca B cenekuuu. OtnanéHnas
rubpuam3anus. [Ipeogonenne Oecrutoausi MEKBHUIOBBIX THOPUIOB. JlocTrkeHus

CEJIEKIIMY PACTEHUH U )KUBOTHBIX

3.7

OOBeKTHI, HCTIONb3yeMble B OMOTEXHOJOTUH, — KJIETOYHBIE U TKAHEBbIE KYJIbTYPHI,
MUKPOOPIraHHU3Mbl, HUX XapaKTepUCTHKA. TpagulMOHHAas OUOTEXHOJIOTHS:
xjieboneyeHne,  MOJy4YeHHE  KHCIOMOJOYHBIX  MPOAYKTOB,  BUHOJENHE.
Muxkpo6uonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHMOJIOTHYECKUX TEXHOJOTHM.
[IpousBoncTtBo  Oenka, AaMHUHOKUCIOT W  BHUTaMHHOB.  VIcKyccTBeHHOE
OIUIOI0TBOpEHUE. PeKOHCTpyKIMs SHLEKIECTOK U KIOHMPOBAHHE IKUBOTHBIX.
MeTo TpaHCIUIaHTALUU SAep KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBanue pexomOuMHaHTHRIX JIHK. JlocTmkeHus W MepCrieKTHUBBI
XpOMOCOMHOM ¥ TEHHOW HWHXeHepuu. MeaunuHcKiue OHOTEXHOJIOTHH.

Hcnonbp30BaHue CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OPraHnu4cCKoOro Mupa
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buonoruueckoe pa3Hoo6pa3He OpPraHnu3smoB. COBpCMeHHaﬂ CHUCTEMaA
OpraHnu4eCckKkoro mwupa. HpI/IHI_II/IHBI KJ'IaCCI/I(l)I/IKaI_II/II/I OpPraHu3MoOB. OcHOBHBIC
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUSA N KUBHCACATCIBbHOCTU OIHOKIICTOYHBIX OPraHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC FpI/I6BI, OJIHOKJICTOYHBIC BOOOPOCIIHN, APYIruc
ITPOTHUCTHI. Kononuansasie OpraHU3MEI. I[BH)KGHHC OJJHOKJICTOYHBIX OPraHU3MOB!:
aMéGOI/I,Z[HOC, KTYTHKOBOC, pCCHUYHOC. 3aH_[I/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel




4.2

MHorokieTouHbie pacTeHus. B3anMoCBs3b 4acTe€ii MHOTOKJIETOYHOTO OPraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMbl OPTaHOB MHOTOKJIETOYHOro opranu3zma. Opranusm
Kak eauMHoe nenoe. TkaHu pacTteHuid. Tumbl pacTUTENBHBIX  TKAHEH:
oOpa3oBaTellbHAs, TOKPOBHAs, MPOBOJSIINAs, OCHOBHAs, MEXaHUYECKas.

OcobenHoctr cTpoeHUs, PYHKIIUHN M paCTIONIOKEHHS TKAaHEH B OpraHax pacTCHHN

4.3

BereraruBHble U reHepaTUBHbIE OPraHbl pacTeHUA. OYHKIMNA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. [[BUskeHME MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MbI U
Hactuu. llornomeHne BOABI, YIVIEKMCIIONO Tra3a W MHUHEPAIBbHBIX BEIIECTB
pactenusimMu. [[pixanue pactenuil. uddysust ra3oB uepe3 NOBEPXHOCTh KIIETKH.
TpancroptHble cuctembl pacteHuil. Boigenenue y pactenuil. 3amura y
MHOTOKJIETOUHbIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOM M XUMHUYECKOM
3amuThl. OUTOHIMIBL.

PasgpaxkumocTe M perymsinus 'y opraHu3moB. Pa3zpakMMOCTh M PETyssAlus Y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BCIIECTBA U UX 3HAYCHUC
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MHOroOKJIETOUHbIE  KUBOTHbIC. B3anMMOCBsI3b  YacTeld  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBbI OPTAaHOB MHOTOKJIETOYHOTO OpraHM3Ma.
OpranusMm kak eguHoe nenoe. ['omeocrtas. TkaHW )KMBOTHBIX M 4Ye€JIOBEKa. THIIbI
JKUBOTHBIX TKaHEH: JIWTEIUalbHas, COCAVHMUTENbHAs, MbIIICYHAs, HEPBHAs.
OcobeHHOCTH CTpOCHMs, (YHKIMH ¥ PACIOJOXKEHUS TKaHEH B OpraHax

JKHBOTHBIX U YCJIOBCKa

4.6

Opranbl ¥ cUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIMK OPraHOB U CHUCTEM OPraHOB.
Onopa Tena opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblii U BHYTpeHHUHN ckeneT. CTpOEHUE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOUHBIX JKMBOTHBIX. IluTanuwe sxuBoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JlpIxaHue )uBOTHBIX. KoxkHoe npixanue. XKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHue IO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLUMOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTenbHas cucTeMa 4eloBeka. MexaHHu3M
BeHTWISIIMM JIETKUX Yy MNTHUIl W MICKONUTAIOUIMX. TpaHCHOPT BEUIECTB Y
opranu3MoB. TpaHCHOPT BelIeCTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOocHas  cuctemMa  IMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIleHHs. DBOIIOIMOHHBIE  YCIOXXHEHHUS CTPOCHHUS KPOBEHOCHOM
CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BpineneHue y opranu3moB. Beiaenenue y
KUBOTHBIX. COKpaTUTeNbHbIE BaKyoau. Opranbl BelenaeHusA. CBsA3b MOJOCTH TeNa
C KPOBEHOCHOM M BBIIECIUTEIBHOM cUcCTeMaMu. BplieneHne y N03BOHOYHBIX
KUBOTHBIX. 3alUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpoBBI M HX

IIpOU3BOJIHEBIC.




Pa3znpaxxumocTs 1 peryisnus y opranu3moB. Pa3apakxumMocTs y 0JJHOKJIETOUHBIX
oprauu3moB. Takcucel. Pa3gpaxumocTs U peryiasiuuss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pediaekTopHas peryisinus y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBhas cucrema u €€ oTenbl. DBOJIIOLUOHHOE YCI0)KHEHNUE CTPOEHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTka anmroputMoB u mporpamMM st GQGEKTHBHONW (YHKIIMOHATIBHOU
AHHOTAallUM  TE€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, dKUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3JI0POBLE

5.1

Opransl U cucTeMbl OpraHoB 4enoBeka. OTIelNbl TOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u peduekropHass nyra. be3ycioBHble M yCIOBHBIE
pednexcsl. ['ymopanbHas peryiasiuss W SHAOKPUHHAs CUCTEMa >KUBOTHBIX U
yenoBeka. JKenespl SJHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlefiCTBHE TOPMOHOB.
B3aumocBsa3p HepBHOM M 3HIOKpUHHOM cucteM. ['unoTanamo-runodusapHas

cuctema. Pedrnexc u pednexropras nyra. besycinoBHbIe U yCIOBHBIE PEIICKCHI

5.2

3amurta opranusma oT OoJsiesHel. IMMyHHas cucteMa denmoBeka. KieTouHwi u
TyMOpaJbHBIA HMMYHHUTET. BpoXa€HHBIN, NpuOOpeTéHHBIN crenuduaecKuit
UMMYHUTET. Teopusi  KJIOHaJIbHO-CENEKTUBHOrO uMMyHHTeTa  (I1.Dpnmx,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3mMoB. Poib

BPOKJIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUN

5.3

KpoBenocnas cucrema u e€ opranbl. Cepiie, KPOBEHOCHBIE COCYAbI M KPOBb.

Kpyru xpoBoobpaienus. Pabora cepaia u e€ perynsus

5.4

Jpixanue yenoseka. Auddysus ra3oB yepe3 NOBEPXHOCTh KJIETKU. [[pIxaTenbHas
cucreMa 4yenoBeka. JlpIxaTenmbHasi MOBEPXHOCTh.  Perymsmust  AbIxaHus.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMa 4YCJIOBCKA. OT,I[CJ'IBI MMUIICBAPUTCIIBHOI'O TpPAKTaA.
HI/IH_[eBapI/ITeJ'ILHLIe KCIIC3BI. BHYTpI/IHOJ'IOCTHOG u BHYTPHUKIICTOYHOC

IMHUIICBAPCHUC

5.6

[ToxpoBsl u ux mpousBogHbie. Opranbl BbiaeneHus. [louku. Ctpoenue u
¢dbyHkronupoBanue Hegpona. OuiabTpanus, CeKpeunus U 00paTHOE BCAChIBAHUE

KaK MCXaHHU3MbI pa6OTLI OpraHOB BBIACJIICHUA. O6paSOBaHI/IC MOYH Yy YCJIOBCKa

5.7

I[BI/I)KeHI/Ie yeJloBeKa: MblIeyHas cucTteMa. CKEIeTHBIC MBIIIOBI U HUX pa60Ta.

CTpOGHI/Ie 1 TUIIBI COETUHEHUS KOCTEH

Teopmi 3BOJIIOLMHU. Pa3zBuTHE KU3HU Ha 3emie

6.1

3BOJ’IIOI_[I/IOHHaH TCOpUA 4. I[apBI/IHa. HpeIIHOCBIJIKI/I BO3HUKHOBCHHA

AapBUHH3MA. Kuznup n Hay4dHad JCATCIbHOCTD 4. I[apBI/IHa.




JIBukymue cuiibl 3BoJouuu BUIoB 1o Y. JlapBuHY (BbICOKasi HHTEHCHBHOCTh
pa3MHOXEHHST OPraHU3MOB, HACIEICTBEHHAas WM3MEHUYMBOCTh, Ooprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTHuecko Teopun 3Boitonuu (CTD). HelitpampHas Teopus
sBosonn. COBpEeMEHHas HBOJIIOIMOHHAsT OMOJIOTHS. 3HAUYEHHUE HBOJIFOIMOHHOM

TEOpUHU B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KApTUHBI MUPA

6.2

[Honynsinust kak »yeMeHTapHas eauHuia 3BoyolUU. COBpEMEHHBIE METObI
OLICHKM TI'€HETHYECKOTO pazHOOOpa3usi M CTPYKTypbl nomyiasuuid. M3meHnenue
reHooHa MOMYISIIMM KakK 3JIEMEHTApHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (akTOpbl (ABWKYIIME CHJIBI) SBOJIOUUHU. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHuUuMBOCTh. [Jlpeiid reHoOB — ciydaiiHble
HEHAIPaBJICHHbIE HW3MEHEHUS YacToT ajulesied B NOmyIauusx. OPQexr
OCHOBATEJIS. Murparmu. N3omsanus MO YJISALIAN: reorpaduueckas
(mpocTpaHCcTBEHHAs ), OHoJIoTHYEcKas (PEernpoyKTHBHAS).

EcrectBennsiii  oTOOp — HampaBisitomuid  ¢akTtop  SBoONUH.  DOpMBI
€CTECTBEHHOTO  O0TOOpa: JABWXKYIIUN, CTAaOMIM3HPYIOIIUNA, pa3pbIBAIOIIUN
(mu3pyntusHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OpraHM3MOB  Kak  pe3yiabTaT  MHKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHOCOONICHWI y  OopraHm3MoB.  Apomopdo3sl U
uauoagantanuu. [Ipumepsl npucnocobieHuid y opranu3MoB. OTHOCHTEIBHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BumooOpazoBaHue Kak —pe3yiabTaT
MUKpO3BOJtoNuU. M3omsuus — kimoueBod ¢akrtop BuIooOpazoBanusa. [lytu u
CrocoObI BHJI000pa30BaHMS: aJUIONaTPUIECKOe (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (TOJHUILIONIU3AlINS,
rubpuanzanys). JJIMTenbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

Mexanu3mbl GOpMHUPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpas3usl.

Ponp »BosOIMOHHON OMOJIOTHH B pa3pabOTKe HAayYHBIX METOJIOB COXPAHEHUS
O6unopa3zHooOpaszus. MUKpPOIBOJIONKS U KOABOJIOLHMS IMApa3UTOB U UX XO3SEB.
Mexanu3mbl GOpMHUPOBAHHS YCTOMUHMBOCTH K aHTHOMOTHKAM U CLIOCOOBI OOPHOBI

C Hel

6.3

Metonpl n3ydeHHs MakpolBoJirouuu. [laneoHTosornyeckue MeTonpl M3y4EHHs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTaHU3MOB.
Bbuoreorpaduueckue metoab! n3yueHus spontonun. CpaBHeHue (Gaopsl U (ayHbl
MaTEepUKOB M OCTpoBOB. buoreorpaduueckue obmactu 3emian. Bunsl-sHaemuku u
PEJUKTBI.

3M6pI/IOJ'IOFI/IquKI/Ie )51 CpaBHI/ITeJIBHO-MOp(I)OHOl"I/ILIeCKI/IC MCTOAbI M3YUYCHUA




OBOJIFOIINHU. TI'eneTndeckue MexaHHU3MBI OBOJJKOOMUU OHTOI'€HE3a U IIOSABJICHUA
OBOJIFOIITMOHHBIX HOBIIICCTB. I"'omooruunsie u AHAJIOT'NYHBIC OpraHbl.
PygumenTtapusle  oprambl M araBu3Mbl.  MOJIEKYISIPHO-T€HETUYECKHUE,
61/IOXI/IMI/I‘-ICCKI/IC u MaTeMaTNn4YCcCKUe METOAbI N3Y4YCHUA OBOJIFOIINH.
T'omosmoruyueie reHEbL COBpeMeHHI)IC MCTOAbI TMOCTPOCHUA (bI/IJIOFeHeTI/I‘IeCKI/IX
JICPEBHEB.

XpOMOCOMHI)Ie MyTalluyu U 3BOJIIONUA TCHOMOB.

OO6mume 3akoHOMepHOCTH (TpaBuia) 3Bojionuu. HeoOpaTMOCTh HBOIOIUU.

AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUN

6.4

Hayunple rumoTe3bl NpPOUCXOXKIACHUS KU3HU Ha 3emie. AOuOreHe3 U
naHcnepmus. JloHay4dHbIe NMPEACTABICHUS O 3apOKICHUH KU3HU (KPEAIMOHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEP)KEHUE OIBbITaMU
®. Pemu, JI. Cnamwranmanum, JI. I[lacrepa. I[lpoucxoxaeHue KuU3HH U
acTpOOHOJIOTHSL.

OcHoBHBIE 3Tanbl HEOpPraHudeckoi sBositonuu. [lnmanerapHas (reosnoruueckas)
IBOMIONMS. XHUMHYECKash HBOJIOLUMA. AOHOTeHHBI CHHTE3 OPraHu4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumtepa u I'. IOpu. OO6pazoBanue
nonuMepoB u3 MoHoMmepoB. KoanepBatHas runote3a A.M. OmnapuHa, rumnoresa
nepBuuHoro OynboHa Jk. XosmeliHa, reHeTwdeckas rumoteza [. Mémnepa.
Pu6osumer (T. Yek) u runoresa «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Hctopus 3emnmn u metonsl €€ n3ydeHus. Mckomnaemble OpraHM4eCKUe OCTATKH.
I'eoxponosnorust u e€ meroapl. OTHOCUTENbHA U A0COJTIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHonOrnyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

HauanbHble 3Tanbl opranndeckoil 3Bosironnu. [losiBiieHne M 3BOJIIOIUS TEPBBIX
KJIETOK. OJBoyonus MeTtaboiu3ma. BO3HHUKHOBEHHE TEpPBBIX SKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHAJIOT MEPBBIX Ha 3eMJjie COOOIIEeCTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cUMOHOreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpPYycOB. IIpoucxokJeHne MHOTOKIETOYHBIX OpraHu3MoOB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE dTambl 53BOJIONUU BBICIINX pacTeHuil. OcHOBHBIE apoMOpP(O3bI
pacteHuii. Bbixox pacrenuii Ha cymy. IlosBieHue CHOpOBBIX pacTeHHH U
3aBoeBaHne MMH cymu. CemeHHble pacTteHus. IIponcxoxaeHne IBETKOBBIX
PaCTCHUH.

OcCHOBHBIE 3Tambl HBOJIOIMU KMBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. IlepBsie Xopa0BbIE )KMBOTHBIE. JKN3HB B BOJIE. DBOJIOLUS TO3BOHOYHBIX.

[Ipoucxoxnenue am¢puodbuil u pentunuid. [IpoucxoxxaeHrne MIEKOMUTAIOMUX U




ntun. [lpuHnun kmodeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILU.

Pa3BuTHe xu3HM Ha 3eMJe 10 3paM U MEepUoJaM: apXxeH, POoTEpO30i, Naneo30M,
Me3030#, KaiiHO30#. OOmas XapakTepUCTHKa KJIMMaTa M TI'eOJOTMYECKHX
nporeccoB. [losBIeHNE U paclBET XapaKTEPHbIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCIIOBHSI M BJIMSIHUE HA Ta30BbIi cOcTaB aTMOchepshl.

MaccoBble BBIMUPAaHUS — BKOJOTMUYECKHE Kpu3uchl mponuioro. Ilpuumnbl u
CJIEICTBUSl MACCOBBIX BbIMUpaHUN. COBpPEMEHHBIN IKOJIOTMYECKUN KpPU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnosioruu. Metonel anTpornosiorud. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHIH YyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CxoacTBO 4YelioBeKa € >KMBOTHBIMU. CHCTEMATHYECKOE TMOJIOKEHUE YeTOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJOBEKA C  JKMBOTHBIMHU:  CPaBHUTEJHHO-
MOP(OTIOTHIECKHE, AMOPHUOIOTHYECKHE, (hU3HOI0TO-OHOXUMHUYECKHE,
noBesieHYeckre. OTINYUS YeI0BeKa OT KUBOTHBIX. [IpAMOX0XKICHIE M KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BuUTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBLHON
CUCTEMBI.

JBuxymue cuibl ((pakTopbl) aHTpOIOreHe3a: OWOJIOrMYecKue, COLHUaIbHbIE.
CooTHoleHne OMOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAIUM AHTPONOTEHE3A. ABCTPAIIONUTEKH — JIBYHOTHE MPEIKH JIIOACH.
UenoBek  ymenblil, TMepBble M3rOTOBICHUS  oOopyaud  Tpyna. Yenosek
MPSMOXOJISAIIMNA M TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. Yemosek
reiinenpoepreckuii — oOImuUi MpeloK HeaHAEPTAIbCKOIO YelOBEeKa M YelOBeKa
paszyMHoro. YeyoBek HeaHAEPTAIbCKHI Kak BUJ JIOJAEH XOJOAHOrO KIMMAaTa.
YenoBek pa3yMHbIA COBPEMEHHOIO THWIIA, JIEHUCOBCKUH YEJIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOIO ueJioBeka. EcTecTBeHHbBI OTOOp B MOMYJSIUSAX
yenoBeka. MyTalMoHHBINA mpouecc U noauMopdusMm. [lomynsunoHHbIE BOJHBL,
npeiid reHoB, Murpanusa U «3pQexT ocHoBaTes» B MOMYISIIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. [lonstue o pace. bonpmme packl: eBponeougHas
(eBpasmiickasi), aBcTpajo-HerpoujHas  (PKBaTOpHaJbHAs),  MOHIOJIOUTHAS
(a3maTcro-amepukaHckas). Bpemss u myTu pacceneHus 4YeloBeKa MO TUIAHETE.
EnuncTtBo  uenoBeueckux pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucnocobneHHOCTh YenoBeKa K pPa3HBIM YCIOBUSM OKPYXKAIOIIEH Cpelibl.
Bnusinue reorpaduueckoit cpeasl W apelipa TeHoB Ha Mopdonorui U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHCTEMEI U MMpUCynmue UM 3aKOHOMCPHOCTU




7.1

Pasnens! u 3agaum 3xonoruu. CBA3b 3KOJIOTHH C APYTUMU HAYKaMU.
Metoapl skosioruu. lloneBble HaOMOAEHUSA. OKCHEPUMEHTBI B DKOJIOTHM:
MPUPOJHBIE W JaboparopHble. MoJenUpoOBaHUE B DKOJOTUU. MOHUTOPHHT

OKpYXaIOIlel Cpe/ibl: TOKAIbHBIN, PErMOHATBHBIN U INI00aTbHBIHN

1.2

Okonorndyeckue (akTOpsl M 3aKOHOMEPHOCTH HX neictBus. Kitaccmduranms
9KOJIOTUYECKUX  (PAKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpPOIIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JACUCTBHUS JKojJormdeckux (akropoB. I[IpaBuio
muaumyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTh. DBpHOMOHTHBIC U
CT€HOOMOHTHBIE OPraHU3MBI.

Abunotnueckue Qaxtopsl. CBET Kak 7KOJIOTHYECKUH (akTop. JleficTBUe pa3HbIX
YYaCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKUE TIPYIIIbI
pacTeHMii M JKMBOTHBIX MO OTHOLIEHHIO K cBeTy. CHUrHajgbHas pojib CBETA.
doToneproaus3M.

Temnepatypa kak dkojorumyeckuii dakrop. JlelictBue Temieparypbl Ha
opraHu3msl. [IoHKHMIIOTEpPMHBIE © TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

BnaxHocte kak okojorumdeckuil Qakrop. I[IpucnocoOnenust pacTeHuii K
MOJIEPKAHUI0 BOJHOTO Oananca. Kimaccudukanus pacTeHUi MO OTHOIICHHUIO K
Boje. [IpucnocoOaeHus >KUBOTHBIX K H3MEHEHHIO BOJTHOTO peXHUMa.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3MAYILIHAs, IOYBEHHAs,
ryOWHHAs  MOJAMNOYBEHHAs, BHYTpHOpraHu3MeHHas. Du3MKO-XUMHUYECKHE
0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucmocoOieHusi OpraHu3MOB K
YKU3HU B Pa3HbIX Cpeax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMbL. CyTOUHBIE U TOJUYHBIC
putMbl. [Iprcnoco01eHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSM YCIOBUU
HKHU3HHU.

JKuznennsie ¢opmbl opranu3moB. [loHsrue o >xu3HeHHOH dopme. JKu3HEHHBIE
(GhopMbl pacTeHuil: JepeBbs, KYCTApPHUKH, KYyCTapPHUYKH, MHOTOJIETHHE TPAaBbl,
oJiHOJIeTHUE TpaBbl. JKuzHeHHbIe (POPMBI JKUBOTHBIX: TUIPOOHOHTHI, T€OOHOHTHI,
a’po6uoHTHl. OCOOEHHOCTH CTPOEHHS 1 00pa3a KHU3HU.

buotnyeckue ¢dakropbl. Buapl OMOTHUECKHX B3aMMOJICHCTBUIN: KOHKYPEHLIHS,
XHUIHAYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusMm, koomepamus, MyTyaiusM,
KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (opuueckue, ¢abpudeckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJICHCTBUH Ui CYIIECTBOBaHMUS OPraHU3MOB B cpeJie

oOuTaHUs. HpI/IHLII/IH KOHKYPCHTHOT'O UCKIIFOYCHUS

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKHU TIOITYJIIALIUHA. HOHYJ'I}II_II/ISI Kak OMOJIoTHuYecKas

cucrema. Poiib HEOTHOPOJHOCTH Cpefibl, (hrU3NUYecKux OapbepoB U OCOOCHHOCTEN




O6uooTMM BHUJOB B (POPMHPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHIA.
OcHOBHBIE TIOKa3aTeNM MOMYJSALHUU: YUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas M
[I0JI0Basi  CTPYKTypa, PpPOXKIAAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUIPALIHSL.

DKojioryyeckasl CTpykrypa mnomyasuuu. OneHka YHMCICHHOCTH HOIYJISALHUU.
JluHaMuKa nomyisauuMu U €€ peryiasauus. bHOTMYECKUH MOTEHIHA NOMYJISIIUU.
MopenupoBanue JuUHaMUKM —nonyiasuud.  KpuBble  pocTra  4MCIEHHOCTH
nonynsaunnd. Kpusble BbDKMBaHUA. Perynsnus 4uMCIEHHOCTH NONYJSALMN: pOJb
(akTOpoB, 3aBUCALIMX U HE 3aBUCALIUMX OT IUIOTHOCTU. OKOJIOTUYECKUE
cTpareruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MHoromepHas
MoJzenb dKonormyeckod HumM Jxk.M. XatumHCOHA. Pa3sMepbl 3KOJIOrMyecKou
Huwu. [loTeHnmanbHas U peann3oBaHHas HUILIH.

Buxg kak cucrema mnomynsmuii. Apeanbl BUIOB. BuIbI W HX JKHU3HECHHBIE
CTpaTeTMH.  3aKOHOMEPHOCTHM  TOBEIEHWUS W MHUIpalMid  >KUBOTHBIX.

bronornueckme nHBa3uHu YYXXCPOIHBIX BUI0OB

7.4

CooOmiectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu MeXIy
opraHm3mMamMu B OwuoleHose. DKOCHCTeMa Kak OTKpeITas cuctema (A.JDx.
Tencnu). @yHKUHOHANBbHBIE OJIOKM OPraHW3MOB B 3KOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, penyueHTthl. Tpoduyeckue ypoBHU. Tpoduueckue 1enu u CeTH.
AOGuoTtnyeckue 010ku dkocucteM. [louBbI W MBI B dKOcucTeMax. Kpyrosopot
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeIN IKOCHCTeMbl. buomacca U mpoayKiusi. DKOJOTUYECKUE
MUPAMHU/JIBL YKCell, OMOMAaCChl U SHEPTUU.

HampaiieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuunbie u
BTOpPUYHBIE CYKLIECCUM M WX MPUYMUHBI. AHTPOINOTrEeHHBIE BO3JCHCTBUS Ha
cykueccuu. KinumakcHoe coo6miectBo. buopaznoobpasue v moiHOTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCHUCTEMBI. AHTPOMOI€HHBIE HKOCHCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznuuns Mexx1y aHTpONOTEHHBIMU U TIPUPOTHBIMUA SKOCHCTEMAaMHU.
YpboakocucreMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucTeM. ['opockas dmopa u
(ayna. CuHaHTpONU3alus FTOPOJICKOH dayHbl. buonornyeckoe u X03s1iiCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJEHCTBHI OPraHU3MOB B DKOCHCTEMAX.

IlepeHoc sHEPrUM U BELIECTB MEXKIY CMEKHBIMHU 3KOCUCTEMAMU. Y CTOMUUBOCTD
OpPraHMW3MOB, TONYJSIUMA W 3KOCUCTEM B  YCIOBHUSX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3JACHCTBUI

7.5

buochepa — oOmermnanerapHas o00omouka 3eMiM, TA€ CYIIECTBYeT WIH




cymiecTBoBayia Jku3Hb. Yuenue B.M. Bepnaackoro o Owmocdepe. OOmactu
o6uocdeps u e€ cocras. JKuBoe BerecTBo OHOChEpHI U €ro (PyHKIIHH.
3aKOHOMEPHOCTH cyliecTBoBaHUsl Onocdeprl. OcobeHnoctn Ouocheps Kak
rI00ampHOM  dKOCUCTeMBl.  J[MHamMu4Yeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BeliecTB M OHMOT€OXMMHYECKHME LUKIbI (yriaepoja, as3ora).
PurmuuHOCTS siBNeHM B Onocdepe.

3oHanpHOCTH OnMocheprl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIPA,
XBOWHBIC Jieca, CMEIIAHHbIC W NIMPOKOJMCTBEHHBIC JieCa, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIMHUYECKHE Jieca, BBICOKOTOphs. KimMaT, pacTHTENbHBIH U
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa U (QYHKIHS KUBBIX CHCTEM, OLIEHKA UX PECYPCHOIrO MOTEHIHMAaia U

o6uochepHbIx QyHKIUI

7.6

DKOJIOTHYECKHE KPU3HUCHI U UX MpUYHHBL. Bo3naelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3AyXa. 3arps3HEHUE BOJHOW CpPEJIbI.
OxpaHa BoAHBIX pecypcoB. Pazpymienue nousel. OXpaHa ITOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICMCTBHE HAa PACTUTEIBHBIM M JKMBOTHBIM Mup. OxpaHa
PacCTUTENBHOTO U KMBOTHOTO MHupa. OCHOBHBIE NMPHUHIMIBI OXpPaHbl MPHUPOJBI.
Kpacupie kHurn. Ocobo oxpansembie mpupoansie Ttepputopun (OOIIT).
borannueckue casibl U 300J0THYECKHE MapKH.

OCHOBHBIE MNPUHLHIBI YCTOMYHMBOIO PAa3BUTHS 4YEJIOBEUECTBA W MPHUPOIBI.
PanponanbHOe  IpUPOJONOJB30BAaHME UM COXpaHEHHE  OHOJIOTHYECKOTrO

pa3zHooOpa3us 3emin




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS YYEHUKA

1. TepemoB A.B., IlerpocoBa P.A. buonorus. buonornyeckue cucremsl u npoiecchl. 10
kiacc (yrayOneHHsiit yposens). M3znarenscto: OOO "T'UL] Bnagoc"
2. Tepemor A.B., IlerpocoBa P.A. buonorus. buonorndeckue cucrems! u mpoueccsl. 11

kiacc (yrayOneHHsii ypoBens). M3znarenscto: OOO "T'UL] Bnagoc"

METOANYECKHUE MATEPHUAJIBI VIS YAUTEJIA

1. Meroanueckoe nocobue/Ilaceunuk B.B., AkiinonepHoe o011ecTBO U31aTEIHCTBO
«IIpocaemienue».

2. buomorus. 10 xiracc: yaeOHUK T 0011e00pa30BaTeIbHBIX YIPEKICHUN: YIITYOIEHHBIH
ypoBeHb / [B.B. Ilaceunuk u ap.]; mox pea. B.B. INaceunnka. — 2-e uzn. — M.
[Ipocemenue.

3. buonorus. [Toypounsie pazpadotku. 10-11 kmaccel: yaeOHOE TocoOue st
00111€00pa30BaTENbHBIX YUpekKACHUH: yriayonéuusiii yposens / B.B. [Taceunuk, I'.T.
[IsenioB, T.M. EdpumoBa; nox pexn. B.B. [Taceunnka. — M.: [IpocBemenue, 2017. — 267 ¢. —
(JIuHuA KU3HU).

4. bwuonorus. Paboune mporpammel. [Ipenmernas muaus yueOHMKOB «JImaMS sxm3Hm». 10-11
KJIacChl: yueOHOE TTocoOue A1 0011e00pa3oBaTEIbHBIX YUPESIKICHUN: YIITYOJIEHHBIN
yposenb / B.B. ITaceunuk, I'.I. [lIBeros, T.M. EdumoBna; nox pexa. B.B. [Taceunnka. — M.:
[IpocBemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Emunas komneknus Liudposerx O6pazoBarensHbix PecypcoBy (Habop mudpoBBIX pecypcoB
K yueOnukam ymuauu B.B. ITaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuaiibl k ypoky. Bce paboThl, Ha 0CHOBE KOTOPBIX
CO3/IaH CaMT, OBLIM OIyOJIMKOBaHBI B razere "buonorusa". ABTopamu caiita npojeiaHa
Oomb11ast paboTa MO CUCTEMATU3UPOBAHUIO T'a3€THBIX CTaTeH ¢ y4ETOM MIKOJIBHOM yuyeOHOU
nporpamMmsl 1o npeamerty "buonorus”.

3. http://ebio.ru/ - DnexTponnslii yueOHuk «buonorus». Coaep KUt Bce pasiesibl OUOJIOTHH:
00TaHUKY, 300JI0THI0, aHATOMHIO ¥ (PU3UOJIOTHIO YeIOBEKA, OCHOBBI IIUTOJIOTUU U T€HETUKH,
HBOJIIOIIMOHHYIO TEOPHIO M SKOJIOTHIO. MOKET OBbITh PEKOMEHIOBAH YYaIIUMCSI [Tt
CaMOCTOSITENILHOM pabOoTHI.

4. http://djvu-inf.narod.ru/ - snextponnas 6ubnuotexa 5. http://biology.ru/index.php - Caiit
apnsieTcst UHTepHeT — Bepcuei yueOHOro Kypca Ha komnakT-aucke "OTkpbitas buosorus"
https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

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

https://bio11-vpr.sdamgia.ru/
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