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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yue6HoMy nipeamety "buonorus" (nanee - O1oa0THN)
Ha YpOBHE CpeIHEero oOuiero ooOpa3oBaHUs pa3pabOoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBaHuu B
Poccuiickoii @enepanun», ®I'OC COO, Konuenmuu mnpenoaaBaHus
yaeOHoro npeamera «bruonorus» U OCHOBHBIX MOJIOKEHUN (eiepanbHO
paboueit mporpaMMbl BOCIIUTAHUS.

VYyebnblii npeamer «buonorus» yriry0JlI€HHOTO YPOBHS M3yUCHHS
(10-11 xmaccel) ABISIETCS OAHUM W3 KOMIIOHEHTOB IIPEIMETHON 00IacTH
«EcrecTBeHHO-HayuHble mnpeameTey. CormacHo mnonoxeHusam OI'OC
COO npodunbHbie y4eOHbIE TPEAMETHI, M3ydyaeMmble Ha YriIyOiaEéHHOM
YpOBHE, SIBIAIOTCA criocoOoM auddepeHipanun oOydeHruss Ha YpPOBHE
cpenHero  oOmiero  oOpa3oBaHMsi W MpPU3BaHbl  OOECIEYUTH
MIPEEMCTBEHHOCTh MEX/Iy OCHOBHBIM OOIINM, CPEIHUM OOIINM, CPEIHUM
npodeccHoHaTbHBIM U BBICHIMM 00pa3zoBaHueM. B To ke Bpemsi KaxabIit
U3 JTUX Y4eOHBIX TIPEIMETOB JOHKEH OBbITh OpHEHTHPOBAH Ha
OPUOPUTETHOE  pellIeHHEe O00pa30oBaTEIbHBIX, BOCIUTATEIBHBIX U
Pa3BUBAIOIIKX 3a/1a4, CBSA3aHHBIX C MpodOpHEHTAIIMEe 00yJaroumxcs u
CTUMYJINPOBAHUEM HMHTEpEca K KOHKPETHOW 00JaCTH HAYYHOrO 3HAHMS,
CBSI3aHHOI'O C OHOJIOTHEH, MCIUIMHOMN, HSKOJOTHEH, IICUXOJIOTHEMH,
CIIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma 1o  yueOHOMy mnpeametry  "buomorus" — maér
NpeICTaBiICHUE O IeNM U 3aJadaX HU3y4YeHHUs Yy4eOHOro mpeamera
«buonorus,» Ha yrayOJN€HHOM YpOBHE, ONpEIENseT 00s3aTeabHOe
(MHBapHaHTHOE) MPEAMETHOE COAEp)KaHUE, €ro CTPYKTYpUpPOBAHUE IO
pazeraMm W TeMmaMm, paclpelesieHHe [0 KiaccaMm, pPEKOMEHAyeT
MOCJIEIOBATEIBHOCTh ~M3YYEHUS Y4YEOHOro MaTepuaja C y4E€ToM
MEXKIPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKA Y4eOHOro
mpoliecca, BO3pacTHbBIX 0coOEHHOCTEN oOyuaromuxcs. B mporpamme 1o
OMOJIOTUM pEaNM30BaH MPHUHIUI TPEEMCTBEHHOCTH C H3yYCHHUEM
OMOJIOTHH HA YPOBHE OCHOBHOI'O 00I11Iero 00pa3oBaHus, Ojarogapst yemy
MIPOCMATPUBAETCSl  HAIPaBICHHOCTh HA  MOCJEAYIOLIEE  pa3BUTHE
OMOJOTMUECKUX 3HAHWM, OPHEHTUPOBAHHBIX Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, SKOJOTHUYECKOrO0 MBIIUICHUS,
IPEe/ICTaBICHUN O 3JJOPOBOM 00pa3e *KU3HHU, HA BOCIUTAHUE OEpEeKHOTO
OTHOUIEHUS K OKpyXaroued npuponHor cpene. B mporpamme 1o
OWoyoTMM TakXKe TIOKa3aHhl BO3MOXKHOCTH YYEOHOTO MpeameTa



«buonorus» B peamusaruu TpedoBanuii PI'OC COO Kk mIaHupyeMbIM
JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00y4YeHUs
U B (OpPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOU

JCSTETLHOCTH o0yJaronmxcs o OCBOCHHIO COJIepKaHUS
OMOJIOTUYECKOTO  O0pa3oBaHUS HA  YPOBHE  CpPEAHETO  OOIIero
o0pa3oBaHUs.

VYuebnpiii mpeamer «buosorus» Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHMs 3aBeplIaeT OUOJIOTHYECKOe OO0pa3oBaHHWE B IIKOJIE H
OPUEHTHUPOBAH HA pacIIUpPEHUE U YTiyOJieHHe 3HaHUW O0Oydarouuxcs o
KUBOM TMPHUPOJE, OCHOBAX MOJEKYJIIPHOW M KJIETOYHOH OHOJIOTHH,
SMOpUONIOTUM W OWOJOTMU  Pa3BUTHUS, TEHETUKH,  CEJICKIUH,
OMOTEXHOJIOTHH, SBOJTIOLIMOHHOTO YYEHUS U HKOJIOTUH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha yriayOiaeHHOM
YpOBHE OPHUEHTUPOBAHO HA MOJIFOTOBKY O0YYaIOIIUXCS K MOCIEAYIOIIEMY
MOJyYEHUI0 OMOJOTHYECKOTO0 00pa3oBaHMsl B By3aX M OpraHU3allUsAX
cpenHero mpodeccuoHansHOoro oopazoBanus. OCHOBY €ro CoJep)KaHus
COCTaBJISIET CHUCTeMa OWOJOTMYECKUX 3HAHUW, TMOJYYEHHBIX TIpH
U3Yy4eHUH  OOYy4YaloIMMHUCS  COOTBETCTBYIOIIUX  CUCTEMATHYECKUX
pasziesoB OMOJIOTUM HAa YPOBHE OCHOBHOTrO oO1iero oopazosanusi, B 10—
11 xjmaccax STH 3HaHUS TMONydYaloT pa3BUTHE. Tak, pacHIMpeHbl U
yriyOJieHbl OMOJOTHYECKHE 3HAHMS O PACTCHHSX, XKUBOTHBIX, Tpuodax,
OakTepusiX, OpraHM3MEe 4YeJlOBeKa, OOIUX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBENICHUS TMPUKIATHOTO U
MOMCKOBOI'O XapakTepa, KOTOPble MOXKHO MCIOJB30BaTh KaK OPUEHTHUPHI
JUTSI TIOCTIEYOITIETO BhIOOpa mpodeccun. Bo3MokHa TakyKe WHTETpAITus
OMOJIOTUYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUSMU, MTOTYyYECHHBIMU
oOyJaromMucss TpU HU3yYeHUH GUBHKK, XUMHUH, Teorpapuu
MaTEeMaTHKH.

Crtpykrypa mnporpamMmmbel 1o yuyeOHOMy mpenmery "buomorus"
OTpa)XKaeT CHUCTEMHO-YPOBHEBBI U  DBOJIIOIMOHHBIA  MOJAXOJbI K
uzydeHuto Ouonoruu. CoriiacHo UM, H3y4alOTCs CBOMCTBA W
3aKOHOMEPHOCTH, XapaKTepHbIC ISl JKUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHM3aIliy, SBOJIOIUN OPraHMYECKOro MHpa Ha 3emiie, COXpPaHCHHUS
OMoJoTHYeCKOro pazHooOpasus TiaHeThl. Tak, B 10 kmacce m3ydarorcs
OCHOBBI MOJICKYJISIPDHOM U KJIETOYHOM OHOJIOTMH, ASMOPHUOJIOTUU H
OMOJIOTUM  pPa3BUTHSA, TEHETUKH U CEJICKIUH, OWOTEXHOJIOTUU H
CUHTETUYECKON OMOJIOTUH, aKTyaTM3UPYIOTCS 3HAHUSI 0OYy4aronIuXxcs Mo
O0oTaHHMKe, 300JI0TMH, aHaTOMuU, (pusmonoruu yenoBeka. B 11 kmacce



M3Y4alOTCS HBOJIOIMOHHOE YYCHHE, OCHOBBI JKOJOTHM M YYCHHE O
ouocdepe.

VYueOubiii npeamer «buosorus» Npu3BaH 00ECIEUUTh OCBOCHHUE
00y4JaronMMuUcs OMOJIOTHYCCKUX TEOPHA U 3aKOHOB, HJICH, IPUHIIAIIOB H
IPAaBWJI, JIEKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAY4YHOU
KapTUHBI MUpPa, 3HAHUW O CTPOEHUH, MHOTOOOpasWM W OCOOCHHOCTSX
KJICTKH, OpraHW3Ma, TMOIyJSIIUH, OWOIEeH03a, JKOCHUCTEMBI, O
BBIIAFOIINXCS. HAYYHBIX JOCTHIKEHHUSAX, COBPEMCHHBIX HCCIICIOBAHUAX B
OWOJIOTHH, TIPUKJIAQJHBIX acleKTaX OHWOJIOTMYSCKMX 3HaHWi. Jis
Pa3BUTHS U TOAACPKAHUS WHTEpeca 00yJaronuxcsi K OMOJIOTHH HapsIy
CO 3HAYUTEIHHBIM 00BEMOM TEOPETHYECKOTO MaTepuaia B COJCPKAHHUH
IPOrpaMMbl IO OHOJIOTHMHM TPETYCMOTPEHO 3HAKOMCTBO C HCTOPHCH
CTAHOBJICHHMS W Pa3BUTHSA TOW WM WHOW 00JacTH OHOJIOTHH, BKJIAIOM
OTCUCCTBCHHBIX M 3apyOCKHBIX YYCHBIX B pCEIICHHUE BaKHECHUIIUX
OMOJIOTUYECKHUX U DKOJIOTHIECKUX MPOOIIEM.

Lens uzydyeHus: yueOHoro npeamera «buosnorus» Ha yriayO0iaéHHOM
YpOBHE — OBJIaJIcHUC OOYyYaIOIIMMHKCSI 3HAHUSAMH O CTPYKTYpPHO-
(YHKIIMOHAJIBLHOM OpraHM3alMi JKUBBIX CHCTEM pPa3HOTO paHra W
IPHOOPETCHUE YMEHHM HCIOJb30BaTh 3TH 3HAHUS B (DOPMHUPOBAHHH
WHTEpeca K ONpeaeaéHHON o0macTi MpodeCcCHOHATBHON JESTEIBHOCTH,
CBS3aHHOW C OwWojorued, win K BBIOOPY y4eOHOTO 3aBEICHUS IS
IIPOJIOJKEHUST OMOJIOTHYECKOT0 00pa30BaHusI.

JlocTkeHre 1eIu M3ydeHHus y4eOHoro mpeamera «buosorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIICAYIONINX 3a7a4:

OCBOEHHE OOYYAIOIIMMHUCSA CHUCTEMbl OMOJIOTMYECKUX 3HAaHUU: 00
OCHOBHBIX OHMOJIOTHYCCKUX TCOPHUAX, KOHIICIIIUAX, TUIIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M  IpaBWIaX, COCTaBISAIOIMINX  COBPEMCHHYIO
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpPa; O CTPOCHHUHM, MHOT000pa3uu H
OCOOCHHOCTSIX OMOJOTMYECKUX CUCTEM (KJIETKA, OpTraHu3M, MOMYJISIUs,
BUJ, OwuoreorneHos3, Ouochepa); O BBIJAIOIIUXCA OTKPBITHSIX U
COBPEMCHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaronmuxcsi C METOJaMH IIO3HAHUS  KHBOM
MPUPOBI:  WCCIIENOBATCILCKIMH  METOAAaMH  OHOJIOTMYECKUX  HayK
(MONIEKYISIpHOW W KJIETOYHOW OHOJIOTHH, SMOPHOJIOTHH U OHOJIOTHH
Pa3BUTHS, TCHCTHUKW M CCJICKIUH, OHMOTEXHOJIOTMH W CHHTETHYCCKOU
OMOJIOTHH, TIAJICOHTOJIOTHHU, KOJIOTHH), METOJIAMH CaMOCTOSTEIHHOTO
IIPOBEJICHUS OMOJIOTHYCCKUX HCCIICAOBAaHUI B JIAOOPATOPHH U B IIPUPOJIC
(HaOnroneHue, u3MepeHne, SKCIEPUMEHT, MOACIUPOBAHUE);



OBJIAJICHUE O0YUYAIOIUMHUCS YMEHUSMHU: CAMOCTOSITEIHHO HAXOUTh,
aHAMM3UPOBaTh W  WCIOJB30BaTh OHMOJIOTMUECKYIO HWH(OpMaIuio;
I0JIb30BaThCSl  OMOJOTMYCCKONH  TEPMHHOJOTHEH W CHMBOJIMKOW,
yCTaHABJIMBATh CBSI3b MEKIY pPa3BUTHEM OHOJIOTMM M COIMAJIbHO-
DKOHOMUYECKHUMH W OKOJOTWYECKUMH TMPOOJIEeMaMH YeJIOBEYECTBA;
OLIEHMBAThL MOCJIEACTBUSL CBOE€H MJEITEILHOCTH IO OTHOIIEHUIO K
OKpYXKaIoIel MPUPOTHON cpene, COOCTBEHHOMY 3J0POBBIO M 37J0POBBIO
OKPYKaIOIIUX JIFOICH; 000CHOBBIBATh M COOJIIOIaTh MEPBI MPOPUIAKTUKH
WH(QCKITMOHHBIX 3a00JICBaHMI, IpaBHja IIOBSACHUS B TIPUPOAC H
oOecrieuenns 0€30IMaCHOCTH COOCTBECHHOHN KH3HEACITEILHOCTH B
YpE3BBIYAMHBIX CUTYaIUSAX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTEPHU30BaTh COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y OOYYArOIIMXCS HWHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIIAIONIUMUCS OTKPBITHSIMH H
COBPEMECHHBIMH HCCIICIOBAHUSMUA B OWOJIOTHH, PEIIAEMBIMU  €I0

npoOJemMamu, METOMOJOTHEH  OWOJIOTHYECKOTO  HCCIEAOBaHMUS,
HIPOBEICHUS IKCTIICPUMEHTAJIBHBIX UCCIICIOBaHMI, peleHUsI
OMOJIOTUYECKHUX 3aJa4, MOJCIMPOBAHUS OHOJOTHUECKUX OOBEKTOB H
HPOIIECCOB;

BOCITUTAHWE Y OOYYarOIIMXCS IIEHHOCTHOTO OTHOIICHUS K KUBOU
NpUPOZE B IEJIOM HM K OTACIbHBIM €€ OOBEKTaM | SBJICHHSIM;
(GhopMHUpOBaHUE SKOJOTUYECKOM, T€HETUYECKOW TI'PAMOTHOCTH, OOIIei
KyJbTYpPhl TOBEACHUS B MPHUPOJE; MHTETPAllMU €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruoOpeTeHNEe 00YJaIOMUMHUCI KOMIIETEHTHOCTH B PallMOHAIHLHOM
IPUPOAOIIONB30BaHUU (COONIO/IEHHE TMpaBUJ TOBEACHUS B MPHUPOJE,
OXpaHbl BHJOB, JKOCHCTEM, Ouochepbl), COXpaHEHUHU COOCTBEHHOTO
3M0POBbSI W 3JIOPOBbA  OKpYXKAlOIIUX JioAeH (COOMIOIeHUsT Mep
npoUIaKTUKA 3a00JIeBaHUiA, oOecrieueHue 0€30MacHOCTH
KUZHENIEATETLbHOCTH B UYPE3BBIYAWHBIX CUTyallUsIX MPUPOJHOTO U
TEXHOTEHHOI'O XapakTepa) Ha OCHOBE HCIOIb30BAHUS OMOJOTHYECKHUX
3HAaHWN U YMEHUH B IIOBCEIHEBHOW KU3HU;

CO3/IaHME€ YCJIOBHUW JJIsi OCO3HAHHOTO BBHIOOpa OOYYAIOITUMHUCS
WHIUBUyAIbHOW 00pa30BaTEIbHOM TPACKTOPHUH, CHOCOOCTBYIOIIEH
MOCIIEYIOIIEMY npodeccuoHanTbHOMY CaMOOTIPE/ICIICHHUIO, B
COOTBETCTBUM C WHJIUBUAYAJIbHBIMU HWHTEpPECAMU U MOTPEOHOCTAMHU
peruvoHa.



OOmiee yuCiIO YacoB, OTBEACHHBIX Ha H3Yy4YCHHE OHOJOTHHM Ha
yriyOJIGHHOM ypOBHE cpeaHero oOmiero obpasoBaHus, coctaBisier 204
gaca: B 10 xmacce — 102 yaca (3 yaca B Henenmto), B 11 kimacce — 102 yaca
(3 yaca B HezeIIO).

Ot60op oOpraHM3alMOHHBIX (OPM, METOIOB M CPEIACTB OOYyUCHHS
OMOJIOTHH OCYIIECTBISIETCS ¢ YYETOM CHEHU(PUKUA €ro COAEpKaHUA U
HANpPaBIEHHOCTH Ha MPOJOHKEHHE OHOJOTHYECKOTO O0pa3oBaHUs B
OpraHu3alMsSIX CPEAHET0 MPOoheCCUOHATBHOTO U BBICILIETO 00pa30BaHMUs.

OOs3aTenbHBIM ~ yCIIOBUEM  INpU  OOy4eHUH  OMOJOTHM  HA
yIayOnEHHOM  ypOBHE SIBISETCA MPOBEACHHE JIAOOPAaTOpPHBIX U
npakTudeckux pabor. Takke yuyacThe OOyYarOIIMXCS B BBIMIOJHEHUHU
NPOEKTHBIX M YYEOHO-HCCIENAOBATENBLCKUX pPabOT, TeMaTHUKa KOTOPBIX
OMpeNeNsieTCsl Y4YUTEJIeM Ha OCHOBE MMEIOUIUXCS MaTepHalIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COILEPKXAHUE OBYUYEHUA

10 KUIIACC

ConepxaHue TPOTPaMMBbl, BBIJICICHHOE KYpPCUBOM, HE BXOJIWT B
MIPOBEPKY roCyJapCTBEHHOM uTorooi arrecrauuu (I'MA).

Tema 1. Buosiorusi Kak HayKa

CoBpeMeHHas OuoJiorHsi — KOMIUIEKCHass Hayka. KpaTkas ucropus
pazBuTHs Ouosoruu. buosornueckue HAyKd W HU3y4aeMble HUMU
npobnembl. DyHAaMEHTANIbHBIC, TPUKIAAHBIC W TOUCKOBBIC HAyYHBIE
MCCJICIOBaHMS B OMOJIOTHH.

3HaueHue Ouosiorn B GOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-
HayyHOM KapTtuHbl wmupa. IIpodeccun, cBg3aHHble ¢ OuoIOrUEH.
3HaueHue OWOJOTMM B TMPAKTUYECKOM JICSITENIbHOCTH  YeJIOBEKa:
MEJIUIINHE, CEILCKOM XO3SICTBE, MPOMBIIICHHOCTH, OXPaHe TPUPO/IbIL.

JlemoHcTpauumn

[Toptpets: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. 1. Bepuanckuii, 1. I1. [1aBnos, U.
N. Meunukos, H. M. Basuiios, H. B. TumodeeB-Pecorckmii, J[x. YorcoH,
@. Kpuk, /. K. benses.

Tabmuupbr u cxembl: «CBA3b OMOJOTUU C APYTMMH HayKaMu,
«CucreMa OMOJIOTUYECKUX HAYKY.

Tema 2. ’)KuBble cucTeMbl U UX U3yYeHHE

KuBble cuctembl Kak mOpeaMmeT u3ydeHus Ouosoruu. CBoicTBa
KUBBIX CHUCTEM: E€IWHCTBO XHMHYECKOTO COCTaBa, IUCKPETHOCTh H
LEJOCTHOCTh, CIOXHOCTh U YHOPSJAOYEHHOCTb CTPYKTYPbI, OTKPBITOCTb,
CaMOOpraHu3aLus, CaMOBOCIIPOU3BEICHUE, pa3apaxKuMoCTh,
M3MEHYUBOCTbh, POCT U pa3BUTHE.

YPpOBHM OpraHu3alMM )KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHBIN,
TKAHEBBI, OPraHU3MEHHBIN, NOMYJALUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(buoreonenotnueckuit), OwocdepHsniii. Ilpormeccrl, npoucxomsive B
KUBbIX cucTteMax. OCHOBHbIE MpU3HAKU XUBOTo. Ku3Hb Kak (opma
CylIeCTBOBaHUS Marepud. Hayku, wu3ydaronue >KHUBbIE CUCTEMBbl Ha
Pa3HBIX YPOBHSIX OpraHU3aIUU.

N3yuenue KuBbIX cucTeM. MeTonbl OHOJOTHYECKON HAyKH.
HaGnronenue, usmepenue, SKCIEPUMEHT, CUCTeMaTH3allks, METaaHAIH3.
[lonATE O 3aBUCHUMOM MW HE3aBUCHUMOHW IEpeMEeHHOM. llmanupoBaHue
skcnepumenTta. [locraHoBka u mpoBepka rumnote3. HyneBasi rumotesa.
[Tonsitne BBIOOPKH M €€ TOCTOBEPHOCTh. PazOpoc B OHMOIOTHYECKHX



naHHbIX. OLEHKa JOCTOBEPHOCTH IMOJIYYEHHBIX pe3yiabTaToB. lIpuunHbI
HUCKOKEHHSI pE3yJIbTaTOB 3KcnepumeHTa. [IoHSATHE CTaTUCTUYECKOTO
TecTa.

JdeMoHCcTpanuu

Tabmuupr  u cxembl:  «OCHOBHBIE — TPHU3HAKU  JKH3HUY,
«buonornueckue cucreMp», «CBOWMCTBA XUBOM MaTepun», «YpPOBHU
OpraHu3alMH )KUBOU MPUPOABDY, K CTPOCHHUE KUBOTHOM KIETKW», « TKaHU
KUBOTHBIX», «CHUCTEMBI OPraHOB  YEJIOBEYECKOIO  OpPraHUu3May,
«buoreonenosy», «buochepa», «Metoabl U3ydeHUs KUBON TPUPOIBI.

O6opynoBanme: abopatropHOoe OOOPYIAOBaHUE ISl TPOBEICHUS
HaOJII0ACHUI, U3MEPEHUH, SKCIEPUMEHTOB.

IpakTnueckas padora «/crnonap30BaHuE Pa3IMYHBIX METOLOB IIPU
U3YUYEHHUH JKUBBIX CUCTEMY.

Tema 3. BuoJsiorust KJIeTKu

Knetka — cTpykTypHO-hyHKIIMOHATbHAS eIUHUIIA )kuBOTr0. MicTOopus
oTkpbITHs KieTku. PaboTtsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. IlIneitnen, P. BupxoB). OcHOBHBIE MTOJIOKEHUSI COBPEMEHHOM
KJIETOYHOUN TEOPHH.

Metoabl MOJEKYJISIPHOM M KIETOYHOM OWOJOTHMU: MHKPOCKOMHS,
xpomartorpadus, aNeKTpodopes, METOJ MEYEHBIX aTOMOB,
auddepeHnnaibHoe HeHTPUPYTupOBaHUe, KyJIbTHBUPOBAHUE KIIETOK.
Uszyuenue gurxcuposannvix Kiemok. NEKTPOHHAS MHUKPOCKOIIHS.
Konghoxanvnaa muxpockonus. BumanvHoe (npudicusneHHoe) u3zyuenue
KJIemoK.

JlemoHcTpauuun

IToptpersi: P. I'yk, A. JleBenryk, T. IllIBann, M. Illneiinen, P.
Bupxos, K. M. bap.

Tabmuupr M cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIN
MUKPOCKOID», «IcTOpHs pa3BUTUS METOI0B MUKPOCKOITHI.

O6opynoBanue: CBETOBOM  MHMKPOCKOIl, = MHUKpOIpENnapaThl
PACTUTENbHBIX, )KUBOTHBIX U OAKT€pUATBHBIX KIETOK.

IpakTueckasi padora «3ydeHue METOI0B KJIECTOYHON OMOJIOTUH
(xpomatorpadus, anekTpodopes, mudepeHnmansHoe
uentpudyruponanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUN COCTaB KJIETKHU. Maxkpo-, MHKPO- 151
yIBTPAMUKPOAIJIEMEHTH. Bosla 1 €€ poib Kak pacTBOPUTEISI, pEArcHTa,
y4acTHe B CTPYKTYpHUPOBAHUHU KIIETKH, TEIUIOPEryIsiuuu. MuHepanbHble



BEILECTBA KJIETKU, UX OMOJIOrMYecKast poiib. Pojib KATHOHOB U aHHOHOB B
KJIETKE.

Opranunyeckue BeLIECTBA KJIETKU. DHOJIOTHYECKUE IMOIUMEPHI.
benku. AMMHOKHMCIOTHBIM cocTtaB OenkoB. CTpyKTypbl OeIKOBOM
Mosiekyibl. [lepBuunas cTpykTypa Oenka, menTuaHas CBs3b. BTopuyHas,
TPETUYHAs, YeTBEpTUYHAST CTPYKTYpHhl. JleHarypamus. CBoricTBa OEIKOB.
Knaccudukanus 6enxoB. buonorndeckue hyHkmm 0eaKoB. [Ipuonasi.

YrneBoasl. MoHOcaxapunpl, IUCAaxXapuipl, OJMIrOCaxapuibl U
nonucaxapuabl. OOIIKIA M1aH CTPOCHUS U PUBUKO-XUMUYECKHUE CBOMCTBA
yraeBo10B. buonornyeckue QyHKIMH yTIeBOIOB.

Jlumuapl. T'uapodunbHo-THApOdGOOHEIE cBOMcTBa. Kimaccudukamms
munuaoB.  Tpurnunepunsl,  Qochomunuipl, BOCKH,  CTEPOUJBL.
buonornueckue Gynkuuu nunuaoB. OOmuMe CBONCTBA OMOJOTHYECKHUX
MeMOpaH —  TEeKy4ecTb, CIHOCOOHOCTH K  CaMO3aMbIKaHHUIO,
MOJIyITPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CTpoeHune HyKIEHMHOBBIX
kucioT. Hykneorunsl. IlpuHnmn  kommiiemeHTapHocTH. [IpaBuiio
Yapradda. Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoXIeHUE U
ouonornyeckue ¢pyakuuu JJHK. Buast PHK. ®yukiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue CBsi3H B MOJIEKYJIE
ATO®. buonornuyeckue pynkuun AT®. BoccTaHOBNEHHBIE TEPEHOCUUKH,
ux GYHKIUA B KJIeTKe. /J[pyeue wykaieozuompugpocgpamor (HTD).
CexBenupoBanue JIHK. Memoow: cenomuxu, mpanckpunmomuxu,
NnpPOMeoMUKU.

CrpykrypHast Ouojnorusi: OuOXuUMHYECKHE U OuodHU3nUecKue
UCCJIEIOBAHUSI COCTaBa M IMPOCTPAHCTBEHHOW CTPYKTYPhl OHMOMOJIEKYII.
Mooenuposanue cmpykmypol u OyHKYuti 6UOMONEKYN U UX KOMNIEKCOB.
Komnviomepnuwiii ousavin u opeanuyeckutl cunme3 OUOMONEKYN U UX
HEnpUpOOHbIX AHATIO208.

JdeMoHCcTpanuu

IToptperst: JI. Ilomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
Opankiul, ©. Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B HEKHBOU
npupoe», «PacnpeneneHne XUuMUUECKUX JIEMEHTOB B dKUBOU MPUPOIE.

Tabmuubr u cxemsl: «llepuoguueckas TabauIa XUMHYECKUX
aneMeHToB», «(CTpoeHue MOJIEKynbl BOIb», «BemectBa B cocrtase
opraHuzmoBy», «CTpoeHue MoJeKylbl Oenkay, «CTPYKTYphl OEIKOBOM



MOJIEKYJIbD, «CTpOCHHE MOJIEKYJl YIJI€BOAOB», «CTpOEHHE MOJIEKYJ
munuaoBy, «HykinenHoBble KUCIOTHD, «CTpoeHne MoseKkyibl ATO».

O6opynoBanue: XUMHUYECKasi MOCyAa U 000pYyI0BaHHUE.

Jlabopatopuasi pabdora «OOHapyxkeHHUEe OEITKOB C IOMOIIBIO
Ka4EeCTBEHHBIX PEAKLIAID.

JlaGopaTtopuass padora «VccienoBaHue HYKIEUHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KICTKH

Tunel  KJIETOK:  dyKapuOTHYeCKas W MPOKAPUOTHUYECKas.
CtpykTypHO-GYHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHue npokapruoTUuecKkoi kieTku. Kinerounas creHka OakTepuil
u apxeil. OCOOEHHOCTH CTPOEHUSI TEeTEpPOTPOPHOM U aBTOTPOPHOI
IPOKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKApUOT B OMOLIEHO3aX.

Ctpoenne u (GYyHKIMOHHPOBAHUE HYKAPUOTUYECKOW  KIIETKHU.
[Tna3zmaTuueckas MeMmOpaHa (m1azmanemMma). Crpykrypa
MJ1a3MaTUYECKOU MEMOpaHBI. Tpancnopt BEILECTB yepes
IIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHBIM (nuddysus, obnaerdéHHas
muddy3ust), akTUBHBIHN (IEPBUYHBIA U BTOPUYHBIA aKTUBHBIN TPAHCIIOPT).
[Tonmynponuiiaemoctb MeMmOpanbl. PaGora HaTpuii-kaJneBOro Hacoca.
OHJOLKTO3: MUHOLMTO3, (arouuTo3. Dk3ouuTo3. Kierouynas creHka.
CtpykTypa n GYHKIMH KJICTOYHOW CTEHKH PACTCHHM, TPHOOB.

[uronnasma. Iluto3onb. Ilutockener. JIBMKEHHE IUTOILIA3MBEL.
Opranouasl  kietkd.  OnHoOMeMOpaHHBIE ~ OPraHOUAbl  KIIETKH:
suporuiazmarudeckas cetb (DIIC), anmapat ['onbmaku, JTU30COMBI, HX
ctpoeHne W (QyHKOUH. B3anMOCBiI3b OAHOMEMOpPAHHBIX OPraHOUIOB
kieTku. CTpoeHHEe TPaHyJIIPHOTO peTUKyiIyma. Mexanuzm Hanpagnenus
oenxoe 6 OIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3 KIIETOUHBIX
MeMOpaH. ['maakuii (arpaHyspHBIA) SHAOIIA3MATHUYCCKUN PETHKYIIYM.
CekperopHast ¢yHkius amnmapara [onbmxu. Moouguxayus 6Genkos &
annapame [onvoocu. Copmuposka 6enkog 6 annapame I onb0xcu.
TpancnopT BemiecTB B KJIeTKe. Bakyoln pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOUILI KJIETKH: MUTOXOHJPUH, IJIACTHUJIBI.
Ilpoucxooicoenue mumoxounoputi u naacmuo. Cumobuocenes (K.C.
Mepeoickosckuii, JI. Mapaynuc). CtpoeHre U QyHKIIUU MUTOXOHAPUN U
wiactua.  [lepBuyHble,  BTOPUYHBIE W CJOXHBIE  TUIACTU[BI
(OTOCUHTE3UPYIOIIUX ~ J3YKApUOT.  XJIOPOIUIACThl,  XPOMOIUIACTHI,
JIEMKOIUIACTBI BBICIIUX PACTEHUU.



HememOpannsie opranouasl kinetku CrpoeHune #  (yHKIUHU
HEMEMOpPaHHBIX OPTraHOWAOB KIETKU. Pubocomsl. Ilpomescymounvie
Qunamenmol. MuKkpoQUIaMEHTBI. AKMUHOBbIE — MUKPODUIAMEHMBL.
MpbleyHble KIETKA. AKMUHO8blEe KOMHOHEHMbl HeMbIUEUHbIX KAEeMOK.
Mukpotpy6ouku. Knetounslii nuentp. CTpoeHre U JBUKEHUE KTYTUKOB
U pecHHYEK. MukpoTpyooukn nuroruiasmel. Llentpuons. benku,
accoyuupo8antvle ¢ MUKpOQUIAMEHMAMU U  MUKPOMPYOOUKAMU.
MomopHnuvie 6enku.

SAnpo. OOonouka sigpa, XpOMAaTWH, KapuoIUia3Mma, SAPBIINIKH, HX
cTpoeHHe 1 QyHKIMH. SaepHbiii OenkoBbIil MaTpukc. [IpocTpancTBeHHOE
pacmojoXKeHue XpoMocoM B HHTephasHOM siape. JyxpomamuHn u
eemepoxpomamun. benku XpomMaTuHAa — TUCTOHBL. /{uHamuka s0epHou
obonouku 6 mumose. AoepHulii mparcnopm.

Kinerounsie BkitoueHuss. CpaBHUTENbHAS XapaKTEPHUCTHKA KIIETOK
AYKapuOT (PacTUTEIHHOM, JKUBOTHOM, TPUOHOM).

JlemoHcTpauumn

IToptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubr u  cxembl: «CTpoeHUE DYKAPUOTHYECKON KIIETKH,
«CtpoeHue >KUBOTHOM KIETKN», «CTpOEHUE PACTUTENBHON KIETKHY,
«CTpoeHHe MUTOXOHApUMN», «Anpo», «CTpoeHue NpOKAPUOTHUECKOMN
KIIETKI.

O6opynoBanue: CBETOBOM  MHMKPOCKOIl,  MHUKpOIIpENnapaThl
PACTUTENbHBIX, JKMBOTHBIX KJIETOK, MHKpOIpenapaThl OaKkTepuaibHBIX
KJIETOK.

JladoparopHasi padora «/3yueHue CTpOEHHUs KIETOK Pa3IMYHBIX
OpPraHU3MOB).

IIpakTuyeckass padora «/3ydueHue CBOWCTB  KJIETOYHOU
MEMOpaHbD».

JlaGopaTtopnass  pabora  «UcciemoBanwe — miazMonu3a U
JEIJIa3MOJIN3a B PACTUTEIIbHBIX KIIETKAX».

IIpakTnueckas padora «l3yueHne ABWIKEHHS UUTOIUIA3Mbl B
PACTUTEIIBHBIX KIIETKAX».

Tema 6. O0MeH BellecTB M NPeBPalllcHUE JHEPTUM B KJIeTKe

AcCUMWIISIIIMSL. ¥ AUCCUMWJISIIIUSL — JIBE€ CTOPOHBI METaboJIM3Ma.
Tunel oOMeHa BemiecTB: aBTOTPOHBIN W rerepoTpodHbIi. YyacTue
KUcIoposa B OOMEHHBIX IIpolleccax. DHEPreTHYeckoe oOecredeHue
kieTku: npespanienue AT® B oOMeHHBIX mporieccax. depMeHTaTUBHBIN
XapakTep peakUHil KIeTOYHOro Metadbonuzma. GepMEHTHI, UX CTPOEHUE,



cBoiicTBa U MexaHu3M aerictBusa. Kopepmentsl. OTnuuns ¢pepMeHTOB OT
HEOPraHMYECKUX  KaTalu3aTtopoB. benku-aktuBaTtopel U O€NKH-
UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHM OT
paznuYHBIX (AKTOPOB.

IlepBUuHBINM CUHTE3 OPraHUYECKUX BELIECTB B KieTke. DoTocuHTes.
AHOKCUuceHHbIli U OKCU2eHHbl  omocunme3 Yy  Oakmepuii.
Csemocobuparowue nuemeHmsl U NUSMEHMbl PEaKyuoOHHO20 YeHMpQ.
Ponw xjoporutactoB B mporecce gorocuHTe3a. CBeToBass M TEeMHOBas
dazel.  DPomoovixanue, Cs, Csy u CAM-munvr pomocunmesa.
[IponyktuBHOCTh (hOoTOCHHTE3a. BrmsHue pa3nuuHbiX (akTopoB Ha
CKOpPOCTh (poTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XeMOCHUHTE3. PaznooOpasue OpraHU3MOB-XEMOCHUHTETHKOB:
HUTpUUIUpYOIMe  OakTepuu,  IKEIe300aKTepuH, CepoOaKTepuu,
BOJOPOJIHbIE OaKTEpUH. 3HAYECHUE XEMOCHUHTE3A.

AHaspobHbIe opranu3mbl. Busl 6poskenus. [IpogykTer OposkeHus u
UX HCIOJb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJOTUH U BO30OYAUTENHN OOJIE3HEH.

AdpoOHBIE  OpraHu3Mbl. JTambl  JHEPTETUYECKOro  OOMEHa.
[ToaroroBuTenbHbIA 3Tan. ['MUKOIU3 — OECKUCIOPOAHOE pAaCIICITICHUE
TJTFOKO3BIL.

buonoruueckoe okuciaeHHME, WM KIETOYHOE JAbIXxaHue. Poib
MUTOXOHAPUN B Tpolieccax OUOIOrHYecKOro okucienus. [{uknnueckue
peakuuu. OkucauTeNbHOE (OCPOpUTUPOBAHUE. DHEpeusi MeMOPAHHO20
epaouenma npomonos. Cummez AT®D: paboma npomonnoi ATD-
cunmaswl. llpeumyiecTBa a’poOHOro MyTH OOMEHa BELIECTB IMEpen
aHa’pOOHBIM. DD (HEKTUBHOCTH IHEPTreTUYECKOTO OOMEHA.

JdeMoHCcTpanuu

[Moptpetst: dx. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpanackui,
B. A. DHrensrapar, I1. Mutuemn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DoTOCUHTE3», «DHEPreTUYECKU OOMEH»,
«buocunres 6enkay, «CtpoeHue pepmMeHTa», «XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHUE IS
MIPUTOTOBJICHUS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlaGopaTtopnas padora «l/3yueHHne KaTalUTUYECKOW AKTUBHOCTH
(dbepMeHTOB (Ha MpuMepe aMuiIa3bl UK KaTaiasbl)y.

JlabopaTtopHast pabora «3yueHue (bepMeHTaTUBHOTO
pacuierieHuss TEepOoKCHAa BOJOPOJA B PACTUTEIBHBIX M KUBOTHBIX
KJIETKaxX).



JladopaTopuasi padora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHHTE3a».

Jlabopatopuasi pa6ora «CpaBHEHHE TWPOILIECCOB OpOXKEHUS U
IBIXAHUS.

Tema 7. HaciaeacrBeHHass MH(pOpManus M peaju3anus eé B
KJIETKe

Peakuuu maTpuuHOro cuHrtesa. [IpuHOMIT KOMILUIEMEHTApHOCTH B
peakuusAxX MATPUYHOrO  CUHTe3a. Peanmszanus  HacIeICTBEHHOM
uHpopmanuu. ['eHeTHyeckuit Koja, €ro cBoicTBa. TpaHCKpuUMIus —
MAaTpPUYHBIN CUHTE3 PHK. [IpyrHIMIBL TPAHCKPHUIILUHN:
KOMILJIEMEHTAPHOCTb, aHTUIAPAIIIEIBHOCTb, ACUMMETPUYHOCTb.
Cospesanue  mampuunvix PHK 6  sykapuomuueckou  kiemke.
Hexooupyrowue PHK.

Tpancnsaiua u e€ »dtanbl. Yyactue TpaHcnoptHeix PHK B
OuocunTe3e Oenka. YciuoBusi OuocuHTe3a Oenka. KonaumpoBanue
aMUHOKHCIIOT. Posb pubocom B GuocunTe3e Oernka.

Cogpemennvie npeocmasienus o cmpoenuu eeHos. OpraHuzanus
F€HOMa y IMPOKAPUOT M DYKApUOT. Perynsuus akTUBHOCTH TE€HOB Y
npokapuoT. ['unore3a onepona (®. XKakob, XK. Mano). MonrexyrapHvie
Mexanusmvl IKcnpeccuu 2eHog vy aykapuom. Ponv xpomamuna 6
peaynayuu pabomsi 2enos. Perynanns oOMEHHBIX HPOIECCOB B KIETKE.
Kierounslii romeocras.

Bupycel — HekieTouHble (OpPMBI KU3HU U OOJIMTaTHBIE Mapa3HThI.
CtpoeHure IpOCTHIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.
Kuznennwrii yukn J{HK-cooepacawux eupycos, PHK-cooepacawjux
supycos, baxmepuogazos. Obpamuas mMpaHCKpunyus, peeepmasa,
unmezpasa.

BupycHbie 3aboieBaHus ueiaoBeka, KMBOTHBIX, pactenuid. CIIN/,
COVID-19, conuanbHble 1 MEAULIUHCKHUE MPOOJIEMBI.

buounpopmamura: ummeepayus u avanuz OOILUUUX MACCUBOS
(«bigdata») cmpyxkmypuwix 6uonocuueckux oanHwvlx. Hanomexuonoeuu 6
ouonoeuu u meouyure. llpoepammupyemvie pynxyuu deaxos. Cnocodwl
00CMasKU 1eKapcms.

JlemoHcTpauuun

IToptpetsi: H. K. Konbuos, . Y. IBaHOBCKUI.

Tabmunel 1 cxembl: «buocunre3 Oenka», «l'eHeTHUECKHH KOOy,
«Bupyce», «bakrepuodarmny.

IIpakTuyeckas padora «Co3zganue MOJEIN BUPYCay.



Tema 8. 7ZKu3HeHHbIN HUKJ KJICTKHU

Krerounplii UK, €ro mepuosl u peryisaius. Martepdaza u MuTo3s.
OcobenHocTr TpolieccoB, mporekatroumx B uHTEepdaze. Iloaroroska
KJIeTku K  geneHuto. [lpecuHTeTrmyeckuit  (MOCTMUTOTHUYECKHU),
CUHTETUYECKUA M TOCTCUHTETUYECKUNA (IPEMUTOTUYECKHI) MEPUOJIbI

uHTep(Da3bl.
Marpuunbeii cunre3 JJHK — perumkanms. [IpuHImne! permmkanuu
JHK: KOMIIJIEMEHTAapPHOCTb, IIOJIyKOHCEPBAaTUBHBII CUHTE3,

aHTunapamienbHoctb. MexanusMm perukauuu  JIHK.  Xpomocowmsl.
Crpoenue xpomocom. Tenomepsl U TeoMepaza. XpOMOCOMHBIM HaOOp
KJIETKH — KapuoTUN. JIUIIOMAHBIA M TaryIONAHBIA HAOOPBI XPOMOCOM.
["'omosoruunbie XpoMOCcOMBI. [10710BbIE XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTagud MUTO3a U MPOUCXOASAIINE B HUX
npoueccel. Tunel muto3a. Kapuoknne3 u murtokuHe3. buonormueckoe
3HAYEHUE MUTO3A.

Perynmamusa wmutotmyeckoro nukna kietku. lIporpammupyemas
KJIETOYHAsI TUOENb — allONTO3.

Knerounoe 41po, XpoOMOCOMBI, (PYHKIMOHAJIbHAs T'€HOMHMKA.
Mexanusmol nponughepayuu, oupgepenyuposxu, cmapenus u ubenu

knemok. «Llugposas knemka» — OuounHgopmamuyeckue mooenu
DYHKYUOHUPOBAHUS KIIeMKU.
JdeMoHCcTpanuu

Tabmuubr u cxeMbl: <«KU3HEHHBIM LMK KIETKW», «MuUTO3»,
«Ctpoenue xpomocom», «Permmukarus [JHK».

OO6opynoBaH#e: CBETOBOM MHKPOCKOII, MUKpOIpenaparsl: «MuTo3
B KJIETKAaX KOPEIIKA JIYKa.

Jlaboparopuasi paGora «/I3ydyeHne XpoMOcOM Ha TOTOBBIX
MHUKpoMpenaparax.

JlaGopaTopuas padora «HabOnonenue MuTo3a B KJIE€TKaX KOHUHUKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 9. CTpoenne u QyHKIUM OPraHU3MOB

buonornueckoe paszHooOpaszue opranu3MoB. OJIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcCoOEHHOCTH CTPOCHHUS U KUZHEACSATEIbHOCTU OJIHOKJIETOUYHBIX
opraHu3MoB. bakTepun, apxeu, OJIHOKJIECTOUHbIE TPUObI, OJTHOKIECTOUHBIE
BOJOPOCIIH, ApyTHe NPOoTUCTh. KOOHUaIbHbIE OPraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOUYHOTO Opranu3ma. TkaHu, OpraHsbl
Y CUCTEMBI OpraHoB. OpranusM Kak eauHoe nenoe. ['omeocras.



Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKAHEW: 0Opa3oBaTelIbHAs,
MOKPOBHAsA, TMPOBOJMAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH
CTpoeHHUs, QYHKIHI U PAaCIOJIOKEHUS TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX U 4YEJOBEKA. THWIBI KUBOTHBIX TKAHEW:
SMUTENUaNbHAsL, COCAMHUTEIbHAS, MbleuHasi, HepBHas. OCOOEHHOCTH
CTpoeHMsI, PYHKIMIA U PACHOJIOKEHUS TKaHEH B OopraHax *XUBOTHBIX U
YEJI0BEKA.

Opranbl. BereratuBHble W T'€HEPATUBHBIE OpPraHbl PACTEHHIA.
Opransl 1 CUCTEMBI OPraHOB XKUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB
Y CHCTEM OpPTraHOB.

Omnopa Tena  opranusmoB. Kapkac  pacrenmii.  CkeneTsl
ONHOKJIETOYHBIX M MHOIOKJETOYHBIX JKMBOTHBIX. HapyxHblli U
BHYTpEHHUI ckeneT. CTpOEHUE U TUTIBI COEUHEHUS KOCTEN.

JIBM>KEHUE OPraHu3MOB. J[BUKEHHE OJHOKJIETOYHBIX OPraHU3MOB:
amME0OMIHOE, KI'YTHKOBOE, pecHWYHOe. J[BIM)KEHHE MHOTOKIICTOYHBIX
PACTEHMI: TPONU3MBI U HACTUU. [[BMKEHNE MHOTOKJIETOYHBIX KUBOTHBIX
U 4YesioBeKa: MbliledHast cucteMa. Peduexc. CkeneTHble MBIIIIBI U UX

paborTa.
[Tutanme opranm3moB. [lorjomieHue BOABI, YTIAEKUCIOrO Ta3a u
MUHEpPAIbHBIX  BEMIECTB  pacTeHussMH.  [IluTaHWe  KUBOTHBIX.

BHyTpumnonoctHoe u BHYTPHUKIETOYHOE nuiieBapeHue. lluranue
NO3BOHOYHBIX  JKUBOTHBIX. OTHEnpl MNHUILIEBAPUTEIBHOTO  TPaKTa.
[TnmeBapuTenbHble xkene3bl. [IuneBaprurenpbHas cucteMa 4yeaoBeKa.

Jlpixanne opranu3moB. [[pixaHue pacteHuil. JlpIxaHue >KUBOTHBIX.
Huddys3us ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KokHOE bhIXaHUeE.
JlpixaTenbHasi moBepXHOCTh. JKabepHoe u N€rouHoe AbixaHue. JlpixaHue
MO3BOHOYHBIX J>KMUBOTHBIX M YEJIIOBEKA. ODBOJIOLHMOHHOE YCJIOKHEHUE
CTPOEHHUS JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucrema
yenoBeka. MexaHn3M BEHTWISIIUH JIETKUX y NTHLl U MJIECKONUTAOLINX.
Perynsuus npixanus. [{pixarenbHbie 00BEMBI.

TpaHncmopT BelIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI
pacrenuil. Tpancnopt BeniecTB y )KUBOTHBIX. KpoBeHOCHas cuctema u eé
opranbsl. KpoBeHOCHasi cucTeéMa IMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
Ceparie, KpOBEHOCHBIE COCYIbl W KpoBb. Kpyrm kpoBooOparieHwus.
OBOJIIOLIMOHHBIE ~ YCIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/uia u e€ perysius.

Brigenenue y opranusmoB. Beinenenue y pactenuil. Beiaenenue y
KUBOTHbIX.  CokparutenbHble  Bakyoid. OpraHbl  BbIJEICHUA.



OunpTpanus, CeKperus 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MBbI paOOTHI
opraHoB BblieneHus. CBsA3b TMOJOCTH Tela C KPOBEHOCHOM H
BBIJICIIUTEIBHON CUCTEMaMU. BblaeneHne y mo3BOHOYHBIX JKMBOTHBIX U
yenoBeka. [louku. Crpoenue u  (yHKIMOHHpPOBaHUE He(poOHa.
OObpazoBaHue MOYH Yy YETIOBEKA.

3ammra y OpraHu3MoB. 3alllUTa Y OJHOKJIETOYHBIX OPraHu3MOB.
Cropsl OakTepuii ¥ IHUCTHI MPOCTEHINHMX. 3alUTa Y MHOTOKJICTOYHBIX
pactennii. Kyrtukyna. CpencrBa MACCMBHOW M XMMHYECKOW 3alUTHI.
DdutoHIUILL.

3anmmTa 'y MHOTOKIJIETOYHBIX JKUBOTHBIX. [IOKpOBBI U  uX
MPOM3BOJHBIC. 3aluTa OpraHu3Ma oT Oosnesneid. MMMmyHHas cuctema
yenoBeka. KieTouyHbli M rymMopaidbHbld MMMYHHUTET. BpOXaE€HHBIN U
NpUOOPETEHHBIM  CcrieUPUISCKUT HUMMYHHUTET. Teopus KIOHaJIbHO-
cenektuBHoro ummynurera (I1. Dpnux, ®. M. bepner, C. Tonerasa).
BocnanurenbHbie 0TBETBI OPraHu3MOB. PoJb BpOXKIEHHOTO HIMMYHHUTETA
B Pa3BUTUU CHCTEMHBIX 3a00JIEBaHUN.

PaznpaxuMoCTh W peryssiius y OpraHu3MoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OPraHu3MOB. Takcuchbl. Pa3apa)kuMoCTh U peryisuus y
pactenuil. PocToBbie BelecTBa U MX 3HAYEHUE.

HepBHas cucrema u pediaekTopHas peryasnus y KHUBOTHBIX.
HepBHas cucrema u €€ oTaebpl. DBONIOIUOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOW CUCTEMBI Y )KUBOTHBIX. OTIEIIbI TOJJOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedniekc u peduiektopHas ayra. be3ycinoBHbIE U yCIIOBHbBIE
pedaeKchl.

['ymopanpHass perynsiuusi ¥ SHAOKPUHHAST CUCTEMA >KUBOTHBIX U
yenoBeka. JKene3pl dHIOKPUHHOM CHCTEMBI M MX TOPMOHBIL. JleiicTBHE
FOPMOHOB. B3auMOCBs3b HEPBHOM U Y3HAOKPUHHOM CUCTEM. | MnoTanaMo-
runodusapHasi CUCTEMA.

JlemoHcTpauumn
[Toprper: U. I1. I1aBnos.
Tabnuibt U CXEMBI: «OIHOKIETOUYHBIE BOJIOPOCIINY,

«MHOroKIeTOoYHbIE BOJOpOCHn», «bakrepun», «IIpocreimme», «Oprassl
LBETKOBBIX PACTEHHID», «CUCTEMBI OPraHOB MO3BOHOYHBIX JKHUBOTHBIX),
«BHyTpeHHee cTpoeHue HaceKOMbIX», «TkaHu pacrenuit», «KopHeBble
cucreMmb», «Ctpoenue crebms», «CTpoeHHe JHMCTOBOM IUIACTUHKNY,
«Tkanu KUBOTHBIX», «CKeneT yenoBeka», «lIumeBapurenbHas cuctema,
«Kposenocnas cucrema», «JlpixarenpHas cucreMay, «HepBHas cucremay,
«Koxa», «MpslmieyHass  cucteMay, «BblgenuTenbHas  CHUCTEMay,



«JOHIOKpUHHAs cucrema», «CrpoeHue MbIIIbY, « AMMYHHUTET»,
«Kumeunomnonoctueie», «Cxema NUTaHUS pacTeHuin», «KpoBeHOCHBIE
CUCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruape», «CtpoeHue
naHapun», «BHyTpeHHee CTpoeHHne [0XKAEBOro 4epBs», «HepBHas
cucrema poio», «HepBHas cucrema marymkuy», «HepBHas cucrema
npecMblkaromuxcsa», «HepBHast cucrema nruily, «HepBHas cucrema
MJIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedaexcy.

O6opynoBanue: CBETOBOM  MHMKPOCKOIl, = MHUKpOIpENnapaThl
OJHOKJIETOYHBIX OpPraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBHUHBI
MOJUTFOCKOB, KOJUICKIIMM HACEKOMBIX, UIJIOKOXKUX, JKUBBIE 3K3EMIUISPHI
KOMHATHBIX pacTeHUl, repOapuu pacTeHU pa3HbIX OTACJIOB, BIAXKHBIC
npenaparbl  JKMBOTHBIX,  CKEJIETBl  IO3BOHOYHBIX,  KOJUICKIUU
0ECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa, 00O0pYyIOBaHUE IS
NEMOHCTpPAllMd IOYBEHHOTO W  BO3IYIIHOTO MUTAaHUA PACTEHUI,
paciieruieHuss Kpaxmaina ¢ OelIKOB TMOj JIeHCTBHEM (PEPMEHTOB,
o0opynoBaHue JUIsi AEMOHCTpAIMU OIBITOB MO MU3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKUX, MEXaHuU3Ma JAbIXaTelbHbIX JABWKECHHM, MOJEIN
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlabGopaTopHas padora «/3ydeHre TKaHEH pacCTCHUI».

JlaGopaTopHas padora «/3yueHne TKaHEeH )KUBOTHBIXY.

JlaGopaTtopnass paGora «lI3yueHue OpraHoB IIBETKOBOTO
pacTEHUS.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

@opMbl  pa3MHOKEHMSI ~ OpPraHuM3MoOB:  Oecrnojioe  (BKJItOUYas
BEre€TaTUBHOE) U N0JIOBOE. BH bl O€COn0oro pa3MHOKEHUS: TIOYKOBAHUE,
CHOPYJISIIUS, parMeHTalusl, KIIOHUPOBAHHE.

ITomoBoe paszmHoxkeHue. IlonoBble KIETKH, WM ramersl. Menos.
Cragun wmeio3a. IloBegenue xpomocoM B Meio3e. Kpoccunrosep.
buonornueckuii cMmbiCi MeK03a W MOJOBOro mpouecca. Meno3 u ero
MECTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapieBoe pa3Burue. ['ameTorenes y uBOTHbIX. [Tom0BBIE
xene3pl. OO0pa3oBaHuE U Pa3BUTHE MOJIOBBIX KieToK. CriepmaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KJIETOK.

OmnonoTBopeHre W ASMOpPUOHAIIBHOE  PAa3BUTHE  KUBOTHBIX.
CrniocoObl OITOA0TBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NHnuBuayanbHOe pa3BUTHE OpraHU3MOB (oHTOTEHE).
OMOpHOJIOTHS — HayKa O pa3BUTUU OpPraHU3MOB. Mopgoeenez — 00Ha u3
2nasHulx npoonem smbpuonocuu. Komyenyus mopgoeenose u moodenu



mopgpoeenesza. Ctaguu SMOpHOTEHE3a )KUBOTHBIX (HA MPUMEPE JISTYIIIKH ).
JpoOneHnue. Tunbl TpOoOICHMUSI. Jlemepmunuposanmoe u
HedepMuHupoganHoe  Opobnenue.  bnacmyna,  muner  Onacmyn.
OcobOeHHOCTH JPOOJICHUS MIIEKONMUTAIONUX. 3apOAbIIIEBbIE JUCTKU
(racTpynsiuus). 3akiazka OpraHOB U TKaHEW W3 3apOJIBIIIEBBIX JIMCTKOB.
B3aumuoe BIIMSIHUE yacreun Pa3BUBAOLIETOCS 3apojpliia
(aMOpuroHabHasE MHAYKLMS). 3aKIaKa [JaHa CTPOEHUS KUBOTHOTO Kak
pe3yibTaT HUEpapXUUYECKUX B3aUMOJACHCTBUN TreHOB. BiusHue Ha
AMOPHUOHATILHOE PA3BUTHUE PATUUHBIX (PAKTOPOB OKPYKAIOIICH Cpe/Ibl.

Poct u pa3ButHe XuUBOTHBIX. [loCTAMOpPHMOHANBHBIN TMEPHOI.
[Ipssmoe u HempsiMoe pasButue. PasButne ¢ wmetamoppo3oMm y
0ECrO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. bruonornueckoe 3Ha4eHHUE
PSIMOTO M HEMPSIMOTO Pa3BUTHSI, KX PACIIPOCTPaHEHUE B MpUpojie. TUIsbl
pocTa >KMBOTHBIX. DaKTOpPHI PEryJslUU pOCTa KUBOTHBIX M YEJIOBEKA.
Craguyu MmOCTAIMOPHOHAJIBHOTO PA3BUTHS Yy JKUBOTHBIX M YEJIOBEKA.
[lepuoas! oHTOTeHE3a YenoBeka. CTapeHne U CMEPTh KaKk OMOJIOTHYECKHE
IPOLIECCHI.

Pasmuoxxenne u pasButhe pactenuil. ['amerodutr u cropodwur.
Meiio3 B KM3HEHHOM LIMKJIe pacTeHuil. OOpa3oBaHue CIOp B MpOIEcce
Mero3a. ['amerorene3 y pacteHuid. OIUIOJOTBOPEHUE M pPa3BUTHE
PACTUTENbHBIX OPraHU3MOB. J[BOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX
pactenuii. OOpa3oBaHUe U PA3BUTHE CEMEHHU.

MexaHu3MBbl pETyJISIMI OHTOT€HE3a Y PACTEHUHN U )KUBOTHBIX.

JlemoHcTpauumn

[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabmuupr u cxembl: «BereraTuBHOE pa3MHOXKEHUE», «THIBI

Oecroysioro  pPa3MHOKCHHS, «Pa3MHOXXEHHE  XJIaMHJIOMOHAJIbD»,
«Pa3MHOXeHue  3BrieHbD», «Pa3smHOXkeHne ruape», «Meuosy,
«XpomocoMbl»,  «l'amerorenesy, «CTpoeHne  SHUEKIETKH U

criepmaTo3onsiany, «OCHOBHBIE CTaauM OHTOTreHe3a», «lIpsimoe wu
HETpsIMOE pa3BuTHE», «Pa3zBUTHE MalicKOTO XXyKa», «Pa3zButue capanum»,
«Pa3BuTHE JATYHMIKW», «J[BOMHOE OIJIOJOTBOPEHHE Y LBETKOBBIX
pacrenuity, «CTpoeHrue ceMsiH OJIHOJI0JIbHBIX U JABYAOJbHBIX PACTCHUN,
«OKW3HEHHBIN LMK MOPCKOW KammycTbD, «JKU3HEHHBIM LUK MXay,
«OKW3HEHHBIN UK NAMOPOTHUKA», <« KU3HEHHBIN IUKIT COCHBDY.
O6opynoBaHue: CBETOBOM MHKPOCKOTI, MUKpPOIpENapaThl
SIMIEKJIETOK U CIIEPMATO30M1I0B, MOJIENb «L MK pa3BUTHUS JIATYIIKW.



JlaGopaTopnas padora «/3ydyeHue CTpoeHUS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIPENapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE TPU3HAKOB CXOJICTBA
3apO/IbIIIECH TO3BOHOYHBIX JKUBOTHBIX).

Jladboparopuasi paGora «CTpoeHuE OpraHoB pPa3MHOXKEHUS
BBICILIAX PACTEHUI».

Tema 11. T'eHeTMmka — Hayka O HAaCJeACTBEHHOCTH H
U3MEHYUBOCTH OPraHU3MOB

Hctopus cTaHOBIEHUS U pa3BUTHS I'€HETUKU Kak Hayku. Pabotsl I
Menpens, I'. ne ®@pusa, T. Moprana. Poiib 0T€UECTBEHHBIX YUYEHBIX B
pasButuu renetuku. Padotel H. K. Konbsuosa, H. Y. BaBuiosa, A. H.
benozepckoro, I'. JI. Kapmeuenko, [O. A. ®umunuenko, H. B.
Tumodeena-PecoBckoro.

OCHOBHBIE TCHETHYECKHE MOHITHUS M CUMBOJBL. ['OMOJOTHMYHBIC
XPOMOCOMEBI, aJuleNIbHBIE  T€HbI,  aJbTEPHATHUBHBIE  MPU3HAKH,
JOMUHAHTHBIA W PELECCUBHBIM IPU3HAK, T'OMO3UIOTA, TI'€TEPO3UTOTA,
yucTas JMHUSA, THOpHABI, TeHOTHN, (eHOTUur. OCHOBHBICE METO/IbI
TCHETUKHU: THOPHIOJOTHUECKUN, IIUTOJIOTUUECKUU, MOJCKYISPHO-
FCHETUYECKUU.

JlemoHcTpauumn

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H.
N. BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®unnmnyeHko,
H. B. TumodeeB-PecoBckuii.

Tabnuiel u cxembl: «MeToJIbl TeHETUKINY, «CXEeMbI CKPEIIUBAHUS.

JladopaTopuasi padora «JIpozoduna kak OOBEKT T€HETUUECKHUX
HCCIICOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpemnuBanue. [lepBoiii 3akoH Menzens — 3aKoH
eAMHO00Pa3us THOPUIOB TIEPBOTO TTOKOJICHHS. [IpaBriio JOMHUHUPOBAHMUS.
Bropoii 3akoH MeHaena — 3aKOH  pacCHICIUICHUS  IPU3HAKOB.
[{utonmornyeckue OCHOBBI MOHOTHOPHIHOTO CKpeliuBaHusA. [umotesa
YHUCTOTHI TaMeET.

Ananusupyromiee  ckpemuBaHue. [IpomMexxyTouHbId — XapakTep
HACJIECIOBaHMUS. Pacmennenue MPU3HAKOB npu HETIOJTHOM
JTOMUHUPOBAHUHU.

JlurubpuaHoe ckpemuBanue. Tperwit 3akoH MeHaens — 3aKoH
HE3aBUCHMOI0 HAacJeJ0BaHUs NPU3HAKOB. [luTOonormyeckue OCHOBBI
JUTHOPUIHOTO CKPEIMBAHUSI.



CuerieHHoe HaciefoBaHue mpusHakoB. PaGotst T. Moprana.
CuemieHHOE HacleJOBaHUE TE€HOB, HAPYIICHHE CUEIUIEHUS MEXIy
reHamu. XpoMOCOMHasi TEOpUS HACJIEICTBEHHOCTH.

I'enetnka nosla. XpOMOCOMHBIM MEXaHHM3M OIPEIECICHUS IOJa.
AyYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIA M Ie€TEPOraMeTHBIN
non. I'enernueckas CTpyKTypa IOJOBBIX XpoMocoM. HacmenoBanwme
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

I'enoTum Kak 1enocTHas cucreMa. [meloTpornus — MHOKECTBEHHOE
nerictBue re”Ha. MHOKECTBEHHBIM — ajieu3M.  B3auMmojenctsue
HeauleNnbHbIX reHoB. KommiementapHocTs. Onucras. [lonumepus.

['eHeTyeCcKM KOHTPOJb pAa3BUTHS PACTEHHUM, JKUBOTHBIX U
YelloBeKa, a TakkKe (U3MOJIOTMUYECKHUX IMPOLIECCOB, IOBEACHUSA WU
KOTHUTUBHBIX (QyHKUMHA. ['eHeTHMueckne MeXaHU3Mbl CHUMOMOIEHE3a,
MEXaHU3Mbl B3aWMOJECHCTBUSA «XO3IMH — IMapasuT» M «XO35MH —
MUKpoOHMOM». ['eHeTHdyeckue acmeKThl KOHTPOISI M HU3MEHEHHS
HACJIEJICTBEHHOW NH(OPMAaIIMK B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuiet 1 cxeMmbl: «llepBblli ¥ BTOpOM 3aKOHBI MeHIEIN,
«Tpernit  3akoH  MeHuens», «AHaTU3HPYIOUIEE  CKPEUIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «CLEIJIEHHOE HAclleJOBaHUE MPU3HAKOB
y npo3opunsl», «['eneruka nona», «Kapuotun uenoseka», «Kapuorun
apozopunb», «Kapuorun nrunpe», «MHOXKECTBEHHBIH —aJUIETU3M»,
«B3auMonencTBue reHoBY.

ObopynoBaHue: MOJEIb I JEMOHCTPAIIMH 3aKOHOB €IMHO00pa3HsI
ruOpHUI0B MEPBOrO MOKOJIEHUS U PACIICTTICHUS IPU3HAKOB, MOJEIb IS
JEMOHCTPALlMH 3aKOHA HE3aBHUCHUMOI'0 HACJIEIOBAaHUs IPU3HAKOB, MOJIEIb
JUIsl IEMOHCTPALMU CUEIJIEHHOIO0 HACJIEIOBAHMUS IPU3HAKOB, CBETOBOU
MHUKPOCKOII, MUKpoTpenapar: «J{po3odumay.

IIpakTHyeckas padora «/3yueHue pe3yapTaTOB MOHOITHOPHIHOTO
CKPEIMBAHUA Y IPO30(UIIBD».

IIpakTnyeckas padora «l3ydyeHue pe3ynbTaToB IUTHOPHIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumonelicTBue reHoTuna u cpenpl npu GopMUpOBaHUM (EHOTHIIA.
N3meHYnBOCTh IpU3HAKOB. KaueCcTBEHHBIE U KOJUYECTBEHHBIE IPU3HAKHY.
Buibl ”3MEHUNBOCTHU: HEHACIEACTBEHHAS U HACJIEICTBCHHAS.



MoaudukanronHas u3MeHUYUBOCTh. Poib cpeasl B (hopMupoBaHum
MOAU(PUKAIIMOHHON  WM3MEHYMBOCTH. HopMa peakiuu  Mpu3HAKa.
Bapuanuonnsiii psa u BapuanunonHas kpusas (B. Moranncen). CoiicTBa
MOJIU(PUKALMOHHON N3MEHYUBOCTH.

I'enoTunuueckass wW3MeHYMBOCTh. (CBOMCTBa TI€HOTHUIIMYECKOMN
M3MEHYMBOCTH. BHU/Ibl TEHOTUMMMYECKON U3MEHYMBOCTU: KOMOUHATUBHAS,
MYTAaI[MOHHAsI.

KomOuHatuBHas W3MEHYMBOCTh. MeH03 M TOJIOBOM Mpolecc —
OCHOBAa KOMOWMHATUBHOM  HW3MEHYMBOCTH. Ponb  KOMOMHATHBHOM
M3MEHYMBOCTH B CO3/IaHUM TEHETUYECKOrO pPa3zHOooOpa3us B Ipejenax
OJHOTO BUJA.

MyTauMOHHAasT ~ WM3MEHYMBOCTb.  BHABl  MyTalnMili:  I'EHHBIE,
XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U MHAYLIUPOBAHHBIE MYyTallHUH.
SAnepHble U HUATOIIA3MaTHYECKUE MyTaluu. COMAaTHYECKHUE U TOJIOBBIE
MyTauu. [[prudrHbl BOSHUKHOBEHUS MyTalluii. MyTareHsl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH
TOMOJIOTUYECKUX PSIIOB B HacleAcTBeHHOM wu3MmeHuuBoctu (H.M.
Basunos). BHesiepHas n3MeHUMBOCTh U HACIECTBEHHOCTD.

Onuzenemura u SNUSeHOMUKA, POJib dINUSEHEMUYECKUX (haKmopos 8
HACIe008aHuUu U  USMEHYUBOCMU  (EeHOMUNUYEeCKUX HNPUSHAKOE )
OP2aAHUBMOB.

JdeMoHCcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuibr u cxemsl: «Bumasl n3MeHIHBOCTHY, «MoaupuKaMOHHAS
W3MEHYMBOCTHY, «KomOunaTnBHas W3MEHYUBOCTBY, «Merio3y,
«OmnogotrBopeHuey, «leHernyeckue 3a0o0JieBaHUS 4elOBEeKa», «Bubl
MYTaIAN.

ObopynoBaHue: XUBble W TepOapHbIe HSK3EMIUIAPhl KOMHATHBIX
pacteHuli, pucyHku (dotorpaduu) >KUBOTHBIX C PA3THMYHBIMUA BUIAMU
U3MEHYUBOCTHU.

JlabopaTopnass  padora «lccinenmoBaHue — 3aKOHOMEPHOCTEH
MOJIU(PUKAIUOHHON H3MeHUHBOCTH. [locTpoeHue BapualMoOHHOTO pssia U
BAPUALIMOHHOU KPUBOI».

IIpakTuyeckass padora «Mytamuu y apo3o¢uiasl (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa Yesi0OBeKa

Kapuotun uwenoBeka. MexnyHapoaHass mporpaMMa HCCIIEIOBaHUS
F€HOMa  4YeJoBeKa. Meroapl  M3ydyeHUs  T€HETHKH  4YEJIOBEKa:



TE€HEAJOTUYECKUN, OJIM3HEIOBBIN, IUTOTC€HETUYECKUM, MOMYJISAIUOHHO-
CTaTUCTUYECKHUU, MOJIEKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE
OTpEICIICHHE rE€HOTHUIA! MOJIHOTEHOMHOE CEKBECHHPOBAHHUE,
FEHOTUIIMPOBAaHWE, B TOM uwucie ¢ nomombto [II[P-ananu3a.
HacnencrBennbie 3a0osieBaHusi 4ejoBeKa. ['€HHbIE M XPOMOCOMHBIC
0ome3Hu uenoBeka. bone3Hu ¢ HacIeACTBEHHON MPEaPacIONOKEHHOCTHIO.
3HayeHWe MEJUIIMHCKOW TE€HETUKU B MPEAOTBPAIICHUU U JICYECHUU
reHEeTUYeCKUX  3a00JieBaHUM YEJI0BEKA. Menuko-reHeTH4eCKOoe
KOHCylbTUpOBaHue. CTBOJIOBbIE KJIETKH. lIoHATHE «TE€HETHYECKOro
rpy3a». DTHYECKHE aCHEKThl UCCICIOBAHUA B 00JIACTH PEAAKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (hakTOphl MOBBIIEHHOW YyBCTBUTEILHOCTH YeJIOBEKA
K (U3MYECKOMY U XHMHUYECKOMY 3arps3HEHHUIO OKPY>KaIOIIEeH Cpejbl.
['eneTnueckas mpeapacoIOKEHHOCTh YEJIOBEKA K MATOJIOTHUSIM.

JlemoHcTpauuun

Tabmuupr 1 cxembl: «Kapuotun 4denmoBeka», «MeTOapl H3yYEHHS
TeHETUKHU YesioBekay, «I 'eHeTnueckue 3a00JIeBaHUS YETIOBEKaY.

IpakTnueckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekunsi Opranu3sMoB

JlomecTukanus W CeJEeKUMs.  3apOXKJICHHE  CEJICKUUU U
nomectukanuu. Yuenue H. . BaBunosa o LlenTpax nponcxoxaeHus u
MHOT000pa3usi KyJIbTYpHBIX pacTeHuil. Ponb cenexkuuu B CO3AaHHUU
COPTOB pacTeHHl W MOpoj KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
FOMOJIOTHYECKUX PSJAOB B HACIEACTBEHHOW wu3MeHunBoctn H. U.
Basuiosa, ero 3HaueHue Jj1si CENEKIMOHHOMN pabOTHI.

Metoasl  ceneKIMOHHOM  paboThl.  MckyccTBeHHBIH — O0TOOD:
MAacCOBBI W HWHIWBHUIYAIbHBIA. Tanmbl KOMOWHAIMOHHOW CEJIEKIUU.
Hcnpitanue mpousBoautenei mo moTtoMcTBy. OTOOp MO TEeHOTHITY C
MMOMOIIBIO OIICHKH (DEHOTUIIa TOTOMCTBA M OTOOp IO TEHOTHITY C
oMol ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEeJEKIIMOHHOW paloThl.
PagnanvoHHBII U XMMHUYECKUN MyTareHe3 KaK MCTOYHUK MyTallui y
KyJIbTYpHbIX  (OpM  OpraHu3MmoB. lcmonb3oBaHWE  T'€HOMHOTO
penakTupoBaHus U MeTofoB pexkomOuHaHTHRIX JIHK anms momyuenus
MCXOJHOTO MaTepuaia JJisl CEJCKIHH.

[lonyyenue  monumaounoB. BHyTpuBuIoBas  rubpuauzaus.
bnuskopoacTBeHHOE CcKpeluBanue, win HHOpuauHr. HepoactBenHoe
CKpelllUBaHWe, WM ayTOpuauHr. l'eTrepo3uc W €ero MNpPUYUHBIL.



Hcnonb3oBanue rerepo3uca B cenekuuu. Otnan€éHHas ruOpuan3ainus.
[Ipeogonenne Oecriogusi MEXBUAOBBIX TuHOpuAoB. [locTmxeHus
CEJIEKIINU PACTEHUN U KUBOTHBIX. « 3€1E€HAS PEBOIOYUSLY.

CoxpaHeHHE W W3YyYEHHE TE€HETHYECKUX PECYpPCOB KYJIBTYPHBIX
pacTeHUH U UX TUKHUX POAWYCH JIJIS CO3[IaHUS HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp. M3yuenue, coxpaumenue u ynpaeieHue
2EHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICI08bIX
HCUBOMHBIX 6 YeNaX VIVUUEHUs CYUeCmeyiomux U CO30aHUs HOBbIX
nopoo, JTUHUU U KPOCCO8, 8 MOM HYUCIe C NPUMEHEeHUeM COB8PEeMEHHbIX
Memo008 HAYUHbIX UCCIe008aAHUL, NepedosblX uoel U NepCneKmu8HbLX
MExXHON0UL.

JdeMoHCcTpanuu

IToptpetsi: H. U. BaBuiios, Y. B. Muuypun, I'. JI. Kapneuenko, II.
I1. JIykesanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr u cxembl: «LleHTpBI TIPOUCXOXKIEHUS W MHOTO0Opa3us
KYJbTYpPHBIX  pacTeHUW», «3aKOH TOMOJIOTMYECKUX  pSIIOB B
HACJIEJCTBEHHON HM3MEHYMBOCTH», «MeTtoasl cenekunn», «OTaanéHHas
rudpuau3anus», «MyrareHes».

JlabGopaTopHas padora «/3yueHue cOpToB KyJbTYPHBIX PACTCHUM
Y TIOPOJT TOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENICKIIUHN PACTCHUI.

IIpakTuueckas padora «IIpuBuBKa pacTeHUD.

IKekypeuss  «OCHOBHBIE METOABI M JIOCTHXKEHHUS  CEJICKLIHU
pacTeHUH U )KMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHITUIO, TNIEMEHHYIO (hepMy,
COPTOUCTIBITATENIbHBIA YYACTOK, B TEIIIMYHOE XO35IUCTBO, B JIAOOPATOPUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo/10rus U CHHTETHYECKAsA OMOJIOTUS

O6’beKTBI, HCIIOJIB3YCMBIC B 6I/IOTCXHOJ'IOFI/II/I, — KICTOYHBIC H
TKaHCBbIC KYJBbTYPHI, MHUKPOOPTaHU3MBI, ux XapaKTCPHUCTHUKA.
TpaI[I/IHI/IOHHaH OMOTEXHOJIOTHS: XJIC6OHC‘{CHI/IC, IMOJIYUYCHUC

KHCIIOMOJIOYHBIX TIPOJAYKTOB, BUHOAENHUE. MUKPOOHOIOTUYECKUI CUHTE3.
OOBeKTh MHUKpOOMOJIOTHUECKUX TexHojorui. IlpousBoacTBo Oenka,
AMUHOKHUCJIOT U BUTAMHUHOB.

Co3aHre TEXHOJOTMA W HWHCTPYMEHTOB LEJIEHAIPaBICHHOTO
U3MEHEHHUSI W KOHCTPYMPOBAaHHMS TE€HOMOB C LEIbI0 MOJy4YECHUs
OpPraHh3MOB M KX KOMIIOHEHTOB, COJEP’KAlllUX HE BCTPEUYAIOUIUECS B
npupoae OUOCUHTETUUECKUE MY TH.



Knerounas wunxeHepus. MeToasl KyJnbTypbl KIETOK M TKAaHEH
pactenunii u kuBOTHBIX. KpuoOanku. Comaruueckass ruOpuauzaius u
cOMaTU4ecKkuil smMOpuoreHes. lcnonb3oBaHHE TaljOWIOB B CEJEKIHUU
pactenuii. [lonyuenue MOHOKIOHANbHBLIX auwmumen. Hcnoavzosanue
MOHOKIIOHANbHBLIX U NOJUKIOHATbHLIX — aHmumen 6  MeouyuHe.
HckyccTBeHHOE  OIUIONOTBOpPEHME. PEKOHCTpyKIMsl SHMLEKIETOK W
KJIOHHPOBAaHUE >KUBOTHBIX. MeToa TpaHCIUIAaHTAUUH SAEP KIETOK.
Texnonocuu 0300po6NeHUsl, KYIbMUSUPOBAHUL U MUKPOKIOHAIbHO20
DPA3MHOIICEHUS CENbCKOXOZAUCNEEHHBIX KYIbMYP.

XpOMOCOMHAsI U TeHHasi MHKEHepHUsl. MICKyCCTBEHHBIN CHHTE3 I'eHa
u koHctpyupoBanue pexomObunantHeix JHK. Cozoanue mpanceennuvix
opeanu3mog. JIOCTHKEHUsS M IIEPCIEKTHBBl XPOMOCOMHOM M T'€HHOU
UH)KCHEPUH. OKOJOTMYECKME M  ATHUYECKHE MpOoOJIEeMbl TE€HHOU
UHKXCHEPHMU.

MenunuHckue OMOTEXHOJIOTHUH. IToctrenomHas udposas
MEIUIINHA. [TI{P-guarnocTuka. MeTab010MHBIH aHAIM3,
IECHOLICHTPUYECKUN aHAIU3 MPOTEOMA YEJIOBEKA ISl OLEHKH COCTOSIHUS
€ro 310poBbs. Mcnonap30BaHWE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus
paka. 3D-OuouH)keHepust AJid pa3pabOTKU (yHIAMEHTAIbHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTUH, CO3JaHUsI KOMIUIEKCHBIX TKaHEH COYETaHUEM
TEXHOJIOTHI TPEXMEPHOTO OMONPUHTUHTA U cKaPoIarHTa A PeIICHUS
3a/1a4 NEPCOHAIU3UPOBAHHON MEIUIIVHBI.

CoznaHne  BEKTOPHBIX  BakIMH €  IEJIb0  00eCHeYeHMs
KOMOWHUPOBAaHHOW 3amuThl oT Bo3Oymurteneir OPBU, ycranoBieHue
MOJIEKYJISIPHBIX MexaHu3MoB (yHkunonupoBanusi PHK-cogepxamumx
BUPYCOB, BBI3BIBAIOIIUX O0CO0O ONAacHbIE 3a00J€BaHUS YEIOBEKa U
KUBOTHBIX.

JlemoHcTpauumn

Tabmuupr u  cxembl: «lcrnonb3oBaHHE MHUKPOOPraHU3MOB B
IPOMBIIUIEHHOM ITPOU3BOACTBEY», «KilerouHass wuHxkeHepus», «l eHHas
UHXCHEPUS.

JlabopaTopnasi paGora «/3yueHrne 00beKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «llogydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

Ikckypeus «buoTexHonmoruss — BaKHEWIIas MPOU3BOAUTEIbHAS
CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KIIACC



Tema 1. 3apoxknenume u  pa3sBUTHE  IBOJIOLHMOHHBIX
NnpeacTaBjJieHni B OMOJI0TUHU

OBOIIOIIMOHHAS TeOpUs 4. JlapBuHa. [Ipenmnochuiku
BO3HUKHOBEHUs1 JapBHHU3Ma. JKU3Hb W HaydyHas JEATEeIbHOCTh Y.
JapBuHa.

JIBikyiue cuibl 3BodonMu BuAoB 1o Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTD Pa3MHOXKEHUS OpPraHU3MOB, HAaCJICCTBEHHAs
U3MEHUMUBOCTh, Oopb0a 3a  CyIIECTBOBAHHE, €CTECTBEHHBIM W
HCKYCCTBEHHBIN OTOOD).

Odopmierne  cuHTeTHYecko  Teopuu  dBomtoruu  (CTO).
HelitpanbHas Teopus 3Bomound. CoBpeMEHHas  HBOJIIOLUMOHHAS
Ouosnorusa. 3HayeHUE OBOJIOIMOHHOM Teopun B  (HOpMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cenr-
Unep, XK. KroBbe, U. Hapsun, C. C. UerBepuxosn, . . [lImansraysex,
Jx. Xonaern, /1. K. benses.

Tabmuupr u cxembl: «Cuctema xuBoi npupojsl (o K. Jlunuero)y,
«Jlectnuna  xuBBIX  cymectB  (mo  Jlamapky)», «MexaHusm
GbopMHUpOBaHUS TPUCIIOCOOJICHUN Yy pacTeHUH © JKUBOTHBIX (110
Jlamapky)», «Kapra-cxema wmapumpyrta nyremectsuss Y. Jlapeunay,
«Haxonku Y. JapBuna», «®DopMbl O00prOBI 3a CYIIECTBOBAHHEY,
«Iloponbr rony6eit», «MHOroobpasue KyJIbTypHBIX (OpPM KaIyCThbD»,
«ITopombl mOMamTHUX >KUBOTHBIX», «Cxema oOpa30BaHUS HOBBIX BHUIOB
(mo Y. IapBuHy)», «Cxema COOTHOIIEHUS ABUKYIIUX CHJI BOIIOLIMI,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJIbTAThI

[Tonynsauus Kak 31eMeHTapHasi equHuLa 3BoMonunu. CoOBpeMEHHBIE
METO/IbI OLIEHKH T€HETUYECKOT0 pa3HOO0pa3usi U CTPYKTYPHI MOMYJIISIIUH.
N3menenue reHooHIa MOMYJSIIIUU KaK 3JIEMEHTAapHOE 3BOJIOIMOHHOE
aBJIeHHE. 3aKOH TeHeTnueckoro paBHoBecus [x. Xapnau, B. BaitnOepra.

OnemeHTapHble  (GaAKTOphl  (ABWXKYIIME  CHUJIBI)  DBOJIIOLIMH.
Myranunonssiii mpouecc. KombunatnBHas u3mMeHYMBOCTh. Jlpeii¢d reHos
— CIlydyalHblE HEHANpPaBJICHHBICE H3MEHEHMS 4YacTOT aJUIeled B
nonysuuax. Jpdext ocHoBaTens. Idhgdexm OymuliouHO20 20pAbIUIKA.
CHudiceHue 2eHemu4ecKko2o pazHooOpaszus: NPUYUHbL U CIeOCMEUsL.
lIposenenue sagpghexma Opeticha ceno6 6 6GONLUWUX U MATLIX NONYIAYUSIX.



Murparuu. M3onsmus nonynsuuid: reorpaduyeckas (IpocTpaHCTBEHHAs),
Oouonornyeckas (penpoyKTUBHAS).

EctecTBeHHBINT 0TOOp — HampaBisOmUA (aKTOp HBOJIOIUU.
@opMBI  €CTECTBEHHOI'O0  OTOOpa: JABMXKYIIUWA, CTaOUIU3UPYIOUTUH,
paspeiBatomuii (au3pyntuBHbIA). [lomoBoit or6op. Bo3HukHOBEeHHME U
HBOJIIOLIMS COIMAIEHOTO MOBEICHUS JKUBOTHBIX.

[Iprcnoco0aeHHOCTh OPTaHU3MOB KaK Pe3yiabTaT MUKPOIBOJIOIUH.
Bo3HukHOBeHHE TpUCHOCOONEHU y opranu3smMoB. Apomopdo3bl u
uauoanantauud.  [IpuMepsl  TpUCHOCOOJNIEHMM Yy  OpraHU3MOB:
Mopdonoruueckue, GU3NONIOTHIECKUe, OMOXUMHYECKHE, TOBEIEHYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykrypa. BumooOpa3zoBanue Kak pe3yiabTaT
MUKpO3IBOMIOIMHU. M30msmuss — imoueBod (pakTop BUA00Opa3oBaHUS.
[TyTn u CIIOCOOBI BUJI000pa30BaHUS: aJIonaTpUIecKoe
(reorpaduueckoe), CUMMATPUUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumnmonnu3anus, TtHOpuaAM3anys). JJIUTENBHOCTh 3BOJIOIMOHHBIX
POLIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb sBONIOIIMOHHON OHOJOTMK B pa3pabOTKE HAay4YHBIX METOOB
coxpaHeHHUs1 OwopazHooOpaszmsi. MUKpPOIBONIONUS ¥ KOIBOJIOIHS
MapasuToB U UX X03s5ieB. MexaHu3Mbl (OPMUPOBAHUSA YCTOWYUBOCTU K
aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JdeMoHCcTpanuu
[Toptpetsr: C. C. UerBepukos, D. Maiip.
Tabnuib u CXEMBL: «MyTtanuonHas U3MEHYUBOCTHY,

«lTonynsiunoHHast CTPyKTypa BHAa», «CxeMa NpOosABICHUS 3aKOHa
Xapau—BaitnOepra», «JIBUXKyIIre CHIIbI BOJIOIUNY», «IKOJOTHYECKAS
M30JISIIMSL TTOMYJISIIUi ceBaHCKon (openu», «['eorpaduueckas u30msIHs
JIMCTBECHHMUIIBI CUOMPCKOM u JIMCTBECHHMUIIBI JIaypCKO»,
«lTonynsiUMOHHBIE BOJIHBI YUCICHHOCTH XMIIIHUKOB M XKepTB», «Cxema
NEeNUCTBUS €CTECTBEHHOT0 0TOOpay, «@opMbl OOPHOBI 3a CYIIIECTBOBAHUEY,

«HpycTpuanbHbIi MEJIAaHU3MY, «’KuBblie UCKOIIaEMBbIEY,
«lTokpoBUTENBCTBEHHAA OKpacka KHUBOTHBIX», «lIpemynpexnaromas
OKpacka YKABOTHBIX, «DU3N0IOTUYECKHE aJanTanum?,

«IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY, «Kpurtepuu
BUJa», «Buabl-nBoitHukn», «CTpykTypa Buja B mpupojae», «CrnocoOsl
BUJI000pa3oBanus», «l'eorpaduueckoe BUAO0Opa3oBaHUE TPEX BUIOB



JaHABIIEH», «JKOJOTMYECKOE BUIA000pA30BAaHUE BHUIOB CHHHID,
«[Tonmummonel pacteHuit», «KamycTHo-penedHbIit THOpuI.

O6opynoBanue: rTepOapul pPacTeHUM, KOJUIEKIIMM HACEKOMBIX,
yyyera NOTUI] M 3Beped ¢ MpUMEpamMu Pa3IUYHbIX MPUCIIOCOOICHUH,
qyyyesa NTUI[ U 3BEped pa3HbIX BHUJIOB, TepOapuu pacTeHUU ONM3KUX
BUJI0OB, 00pPa30BaBIINXCS PA3IUYHBIMH CIIOCOOAMH.

Jlaboparopuasi paGora «BplsBIeHME H3MEHUYMBOCTH Y OcCO0€i
OJIHOTO BUJIA».

Jlaboparopuass paGora «lIpucnocoOieHuss OpraHu3smMoB M HX
OTHOCHTEIbHAS 11€JIECO00Pa3HOCTHY.

JlabopaTtopHast padora «CpaBHeHUE BHJIOB 1o
MOP(OTOTUYECKOMY KPUTEPUIOH.

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

MeTtonabl u3y4eHus: MaKpo3BOJIIOIMH. [[aleoHTOIOrMYeCKEe METOIbI
u3ydeHus sBomonuu. Ilepexonusie GopMbl 1 HUIOTEHETHUECKUE PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3yudeHUs H3BoyONUU. CpaBHEHHE
baopsl 1 payHsl MaTepUKOB U OCTPOBOB. buoreorpaduueckue odiaactu
3emuid. BUIBI-DHIEMUKY U PETTUKTBHIL.

OMOPHONIOTHYECKHEe M CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOJIbI
U3Y4YEHUS IBOJIOLMU. ['eHETHUECKHE MEXAHU3MBI 3BOJIIOLIMM OHTOI€HE3a
Y TIOSIBJICHUS DBOJIIOIIMOHHBIX HOBIIIECTB. [ 'OMOJIOTHYHBIE U aHATIOTUYHBIE
opranbl. PynumeHTapHble Opraibl M aTaBU3Mbl. MOJEKYJISIpHO-
Ir€HETUYECKUE, OMOXMMUYECKHE U MATEeMaTHYECKUE METOJbl W3Y4YEHUS
sBOMIOLMU. ['oMosiornuHbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOECHUS
(UITOTeHEeTUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U SBOJIIOIUS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBHJia) 3BOJIOUUU. [Ipunyun cmenvl
@yuxyuti. HeoOpaTUMOCTh  DBONIONWW.  AJNANTUBHAS  paaHarius.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOLIUU.

JdeMoHCcTpanuu

IToptpersi: K. M. bap, A. O. Koanesckuii, ®@. Mromnep, 3.
I'ekkensb.

Tabmunpl u  cxeMbl: «@DUIOTEHETUYECKUM  psifi  JIOLIAIW»,
«ApXEONTEPUKCH, «3Bepo3yoObie ALIEPHDY, «Crerouedanbn,
«Punnopute, «CeMeHHbIE MANOPOTHUKNY, «bruoreorpapuueckue 30HbI
3emumm», «Jlpeitd koHTHHEHTOB», «PemukThl»y, «HawanbHble cTaguu
AMOPUOHATLHOTO PA3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTHYHBIE



Y aHAJIOTUYHBIEC OpraHb», «PyIUMEHThD, « ATaBU3MBIY), «XPOMOCOMHbIC
Ha0OphI YEIOBEKA W LIMMIIaH3e», «I JaBHbIE HANpPaBICHHS 3BOJIOLIUI,
«OO01111e 3aKOHOMEPHOCTH IBOJTIOLIUI.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKM HCKOMAEeMbIX
OCTaTKOB  OPraHU3MOB, MYJISDKA  TOMOJIOTUYHBIX, AHAJIOTUYHBIX,
PYAUMEHTAPHBIX OPTAaHOB M aTABU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3BuTHE )KU3HU HA 3emJie

Hayunble rUnoTe3sl MPOUCXOXKACHUS KU3HU Ha 3emiie. AOuoreHes
U mnaHcrepMus. JloHaydHble NOPEACTABICHUS O 3apOXKICHUM JKU3HU
(kpeanmonnsM). ['mnore3a MOCTOSHHOIO CaMO3apOKICHUS JKU3HU U €€
onpoBepkeHue onbitaMu @. Penu, JI. Cnamnannanum, JI. Ilacrepa.
[IpoucxoxaeHne Ku3HU U aCTPOOUOIIOTHUSL.

OcHOBHBIE 3Tambl HEOPraHUYecKoll HBomouuu. I[lnaHerapHas
(reonoruyeckasi) HSBOJOLMSA. XHUMHUYECKas HBOMIONUS. AOHOTEHHBIH
CHUHTE3 OpPraHMYeCKUX BellecTB U3 Heopranndeckux. OnbiT C. Musiepa
u I'. FOpu. OOpa3oBanue mnoauMepoB U3 MoHOMepoB. KoarepBaTHas
runore3a A. . Onapuna, runore3a nepsudHoro OynboHa [[x. XomnzeiiHa,
reHeruueckas runore3a I'. Mémnepa. Pubosumer (T. Uek) u rumotesa
«vupa PHK» VY. I'mibepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHUE
IIPOTOKJIETKH.

HUctopuss 3emam u  wmetonbl €€ u3ydeHus. Vckomaemsle
OpraHnyeckue octatku. ['eoxpoHonorus u €€ Mmeroapl. OTHOCUTENbHAS U
abcomoTHas reoXpoHoJorus. ['eoxpoHonoruyeckas mIkana: 30HbBI, 3PBI,
IIEPUOBI, JIIOXH.

Hauvanbuble »stanel opranmuyeckod »spomouunu. [losgBienne wu
ABOJIIOIMSL TIEPBBIX KJIETOK. DBOJIOLUS MeTaboiu3Ma. Bo3HUKHOBeHUE
nepBbIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIJIEHKH KaK aHaJlIor
nepBbix Ha 3emiie  cooOmectB. Ctpomaronutsl. [IpokapuoTel u

AYKapHUOTBHI.

[Ipoucxoxnenue dykapuoT (CUMOMOTEHEe3).  DBOJIOLKMOHHOE
IPOUCXOXKJIEHUE  BHUPYCOB. [IpoucxokneHne  MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE ATalbl SBOJIIOIUU BBICHIUX pacTeHuil. (OCHOBHBIC
apomopdo3sl pacteHuil. Bpixomx pactenuit Ha cymy. [losBieHue
CIIOPOBBIX pPAaCTEHUN W 3aBOoeBaHME UMHU cylmd. CEMEHHBIE PACTEHUS.
[IpoucxoxieHne IBETKOBBIX PACTEHHIA.



OcHOBHBIE 9Tanbl HBOJIONUU KUBOTHOTO Mupa. (OCHOBHBIC
apomopho3bl KUBOTHBIX. Bennckas ¢ayna. KemOpwuiickuii B3pbIB —
MOSIBJICHWE COBPEMEHHBIX TUIOB. IlepBbie XOpAOBBIE KUBOTHBIE. JKU3HB
B BOJAC. OBOJIONMS IO3BOHOYHBIX. [IpoucxoxkaeHue ampubuii u
pentwiui. [Ipoucxoxaenune MIEKONHUTAOMMX W 0T, [IpuHIUI
KJIIOYE€BOTO apoMopdo3a. OcBoeHue O€CII03BOHOYHBIMHU 5
MMO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

PazButne >ku3HM Ha 3emsie 10 3paM MW TIepUOJaM: apXeu,
IpOTEPO30ii, Maneo3oi, Me3030HM, KaiiHo30M. OO0mias XapaKTepucTuka
KJIMMara W TeoJIoTMYeCKuX mnporeccoB. IlosgBneHne wu  pacuBer
XapaKTEPHBIX OPraHU3MOB. YTJICOOpa30BaHUE: €ro YCIOBHS W BIIHSHUE
Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHUS — 3JKOJOTMYECKHUE KPU3UCHI IPOILIOTO.
[IpyurHBl W CHEACTBUSL MACCOBBIX  BbIMUpaHU. COBpEMEHHBIN
AKOJIOTMYECKUNA KpHU3UC, €ro ocobeHHocTH. IIpobiiema coxpaHeHUs
O6uropazHooOpasus Ha 3emiie.

CoBpeMeHHass cHCTEMa  OpraHudeckoro mupa. I[IpuHIMIIBI
Kiaccupukanuu opraiu3mMoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIIbI
OpPraHu3MOB.

JlemoHcTpauumn

[Toptpetsi: @. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. MeuHukos,
A. W. Onapumn, [Ix. Xonneiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmunel u cxembl: «Cxema onbita @. Peqny, «Cxema omnbita JI.
[lacTepa 1Mo M3Y4YEHHUIO CaMO3apOXACHHs XU3HW», «Cxema ombita C.
Mumnepa, I. HOpw», «OTanbl HEOPraHUYECKOM  HBOIIOLIUI,
«I'eoxpoHonoruyeckass I1kana», «HayanpHble STambl OpPraHUYECKOM
sBosoMNY, «CxeMa o0pa3oBaHUS JYKApUOT IMyTEM CHMOUOTEHE3ay,
«Cucrema xkuBoW mpupoas», «CTpoeHHe BUpYyca», «ApoMoOpdo3sI
pacTeHHI», «Purnoute, «OIHOKJIETOYHbIE BOJIOPOCIINY,
«MHOTOKJIETOYHBIC BOJIOPOCIINY, «Mxn», «ITamopoTHUKW,
«l"omocemeHHbIe pacTeHUs», «Opranbl IBETKOBBIX pacTeHHi», «Cxema
pa3BUTHSA ’)KMBOTHOTI'O MHUPAY», «Apomopdo3ssr JKMBOTHBIX»,
«Ipocrenmmey, «KHI11€4HOIIOJIOCTHBIE, «Ilnockue YepBW»,
«Unenucronorue», «PviOb», «3eMHOBOAHBIC», «lIpecmbikaromuecs,
«lItnupy, «Miekonurarommey, «Pa3zBUTHE KU3HU B apXEHUCKOU 3pEy,
«Pa3ButHe KHU3HU B TIPOTEPO3OMCKOU 3pe», «Pa3BuUTHE KU3HU B
MAJICO30MCKOMN 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3Butue



KU3HH B KailHO30MCKOM 3pe», «CoBpeMeHHas CHCTeMa OpraHu4eCKOro
MUPay.

O6opynoBanue: repOapuu  pacTEHUM  pa3IMYHBIX  OTJIEJIOB,
KOJUIEKIIMM HACEKOMBIX, BJIAXHBIC IPENApaThl >KUBOTHBIX, PAKOBHUHBI
MOJUIFOCKOB, KOJUJIEKIIUN UTJIOKOYKHX, CKEJIETHI II03BOHOYHBIX )KUBOTHBIX,
yydesla MNTUL W 3BEped, KOJUIEKIMM OKAaMEHEJIOCTEH, IOJIE3HBIX
MCKOTIAEMBIX, MYJISKH OPTraHUYECKUX OCTaTKOB OPTraHU3MOB.

BupryansHas jgabdoparopHas padora «MoaenupoBaHuE OIBITOB
Mumnepa—tOpu 1o u3y4YyeHHI0O aOMOT€HHOTO CHHTE3a OPraHUYECKHX
COEMHEHH B IEPBUYHON aTMochepey.

Jlaboparopunasi paGora «/3yueHne M ONUCAaHUE MCKOMAEMBIX
OCTaTKOB JIPEBHUX OPraHU3MOBY.

IIpakTnueckass padora «l3yueHne O0COOCHHOCTEH CTPOCHHS
PACTEHHI pa3HbIX OTIAEIOBY.

IIpakTuyeckas padora «/3ydyeHne OCOOEHHOCTENl CTPOCHHUS
MTO3BOHOYHBIX KHBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl 1 3agaun aHTPOMOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBi€HHE MNPEACTABIECHUNA O MPOUCXOKICHUH YEJIOBEKA.
Penuruno3nsie Bo33peHusi. CoBpeMeHHbIE HAYYHbIE TEOPHH.

CX0ACTBO 4YenmoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHE
yenoBeka. CBHJETENBCTBA CXOACTBA 4YEJIOBEKA C  KMBOTHBIMU:
CPaBHUTEIBHO-MOP(OJIOTUUECKHE, HMOpUOIOTHYecKue,  (HU3UO0JIOTO-
OnoxuMHuueckue, mnoBeAeHUeckne. OTIMUYMs YeloBEeKa OT >KUBOTHBIX.
[IpsAMOXOXKAEHUE M KOMIUIEKC CBS3aHHBIX C HUM IpU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOU CUTHAJIBHOW CHCTEMBI.

JIBwxyme cuiabl  ((hakTopel) aHTPONOTeHe3a: OHOJIOTHYECKHe,
couuaigbHbie. COOTHOLIEHUE OMOIOTUYECKUX U COLMATBHBIX (DAKTOPOB B

aHTPOTOreHe3e.
OcHOBHBIE CTaguu aHTpomnoreHe3a. PaHHHME 4YelOBEKOOOpa3HbIE
00e3bsiHbl  (IIPOKOHCYJIBI) U pPaHHUE TOHTHABI — OOIIHUe NPEeAKU

YeJI0BEKOOOPa3HbIX 00€3bsSH U JI0JIeH. ABCTPAJIONUTEKH — JABYHOTHE
MPEJIKYU JIIoJei. YenoBeK yMeblid, EPBbIE U3TOTOBICHUS OPYIUM TPYAa.
YenoBek MpsMOXOASIIMN U IEPBBIA BBIXOJ JItOJIEH 3a mpeaensl AQpuku.
UYenoBek reinensOeprckuii — oOOmUHA  TpeJoK  HeaHIepTaabCKOro
YEeJI0BEKA M YEeJOBEKa pa3yMHOro. YemoBeK HEAHAEPTAIbCKUN KaK BH]L
JIOJIEN XOJIOAHOTO KinMara. YUenoBek pa3yMHbId COBPEMEHHOIO THIIA,



JICHUCOBCKHI YEJIOBEK, OCBOGHHUE KOHTHHEHTOB 3a mpenenamMu AQpuki.
[laneorenerrka 1 najaeoreHOMHUKA.

OBONIOIUS COBPEMEHHOI'O 4YeloBeKa. EcTecTBeHHBI O0TOOp B
HOMYJIALMSAX YeJoBeKa. MyTallMOHHBIA TpoLecC U HOIUMOpP(U3M.
[lomynsiioHHbIE  BOJHBI, Jpeilp reHoB, wurpauus u <«3hdext
OCHOBATEJISH) B TOIMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. Ilomarme o pace. bonbmme pacer
eBpoIeoniHas (€Bpa3uiicKasi), aBCTpalo-HErpouIHas (IKBaTOpHabHAas),
MOHIOJION/IHAsl (A3MaTCKO-aMepUKaHCKas). Bpems M myTu pacceneHus
yenoBeka Mo riaHeTe. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobieHHOCTh YenoBeKa K pa3HbIM
YCIIOBUSIM OKpy’Karolel cpensl. BausHue reorpaduueckoil cpeabl U
npetiha reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexaucuuIuinHapHble METOAbl B (hU3WUYeCKOM (OMOJOTHYECKO)
AHTPOMOJIOTUU. DBOJIOLMOHHAS AHTPOMOJIOTHS U TaJCOAHTPOIIOIOTUS
YeJIOBEYECKUX NOMyJauuidi. bruoconuanbHble HCCIEAOBAHUS MPHUPOJIBI
yenoBeka. VccienoBanue KO3BOIIOLMHA OMOJIOTUYECKOTO U COLIMAIBHOTO
B YEJIOBEKE.

JdeMoHCcTpanuu
IToprperer: Y. [Hapsun, JI. Jlukum, . . Pormnckmii, M. M.
I'epacumos.

Tabmuiel 1 cxeMbl: «MeToabl aHTPOMONOTUN», «I 0JOBHOM MO3r
yesjoBekay, «UYenoBekooOpasHbie 00e3bsHB», «CKeleT uYeloBeKa W
CKEJEeT ImuMIaH3e», «PyIuMeHTsl W araBuU3Mb», «/IBHMXKyIIue CHIIBI
AHTPOMOTEeHE3a», « IBOJIIOIMOHHOE JIPEBO YETOBEKA», «ABCTPATIOMUTEKY,
«YenoBek yMenbii», «YenoBeK MNpIMOXOISAIuUi», «JleHUCOBCKHM
yenoBek» «Heanaepranpub», «KpomanboHIb, «lIpeaku yemoBekay,
«OTanbl SBOIIOLMHY Ye0BeKay, «Packl yetoBeKkay.

O6opynoBanue: MYJISKHA OKaMEHEJIOCTEH, MPEIMETOB
MaTepUaIbHOU  KYJIBTYPBI MIPEIKOB YeJI0BEKa, pPENPOaYKIIUU
(botorpadum) kapTuH ¢ MUGOIOTHIESCKUMU U OMOICHCKUMU CIOKETaMU
IIPOMCXOXKEHUS YesIoBeKa, poTorpaduu Hax0I0K UCKOIMAEMBIX OCTaTKOB
YEJIOBEKA, CKEJIET 4YeJIOBEKAa, MOJICNIb 4Yeperna 4YeJOBeKa M uepena
IIMMIIAH3€, MOJICNIb KUCTH YEJIOBEKA W KUCTHU IIUMIIAH3€, MOJEIN TOpCa
MPEIKOB YETIOBEKA.

JlaGopaTopHasi padora «l3ydeHue o0coOOEHHOCTEH CTPOCHHS
CKEJIETa YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM.



IIpakTuyeckas padora «l/3yyeHue SKOJOTMYECKHX aJanTalui
YEJIOBEKaY.

Tema 6. Dxojiorusi — HayKa 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB
U HAJIOPTraHU3MEHHBIX CHCTEM C OKPYKaKoIIeld cpeaou

3apoxACHUE U pa3BUTHE KoJ0ruu B Tpyaax A. ['ymOonsara, K. ©.
Pynse, H. A. CeepuoBa, J. I'ekkens, A. Tenciu, B. H. Cyxauésa.
Pa3nenbl u 3agaun 3konorun. CBsi3b 3KOJOTHU € APYTUMU HAyKaMHU.

Metonbl 3konoruu. IloneBble HaOMOIEHUA. ODKCIEPUMEHTHI B
AKOJIOTUU: TPUPOAHBIE U JabopaTopHble. MoaenupoBaHuE B HKOJIOTHHU.
MOHUTOPUHT OKpYXarUEel CpeAbl: JOKAIbHBIA, PETHOHAIBHBIA U
IJ1I00aJIbHBIN.

3HaYEHUE SKOJIOTUYECKUX 3HAHUW IS YEJIOBEKa. DKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€M YEJIOBEUECTBA C MPUPOJOU.
@opMHUPOBaHUE  DIKOJOTHYECKOM  KYyJIbTYphl M JKOJIOTHYECKOU
I'PAaMOTHOCTH HACEJICHHUS.

JlemoHcTpauumn

[Toptpersr: A. I'ymGonbar, K. @. Pymnee, H. A. Cesepuos, 3.
I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuupbl u cxembl: «Paznensl 3Konorun», «MeToJsl SKOIOTUNY,
«Cxema MOHUTOPUHTA OKPY>KAIOIIEH CpeabD».

Jlaboparopnasi pabGora «l3yyeHue METOJOB 3KOJOTHMYECKHUX
UCCIIEOBAHUI.

Tema 7. Opranu3msl U cpeaa OOMTAHUSA

Okonornueckre (aKTOppl W 3aKOHOMEPHOCTH UX JICUCTBHS.
Knaccudukanus sxonoruyeckux GpaxkTopoB: abnoTHUECKHUEe, OMOTHYECKHE,
aHTpororeHusie. OOLME 3aKOHOMEPHOCTH JEUCTBUSI HKOJIOTHYECKUX
dakropoB. IlpaBuno wmuaummyma (K. Inpenrens, 1. JIubux).
TonepanTHOCTD. DBPHOMOHTHBIC U CTCHOOMOHTHBIEC OPTaHU3MBI.

Ab6uotnyeckue ¢aktoppl. CBeT Kak 53KOJOTUYECKU (akKTop.
JlelicTBME pa3HBIX YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHU3MBI.
DKOJIOTUYECKUE TPYIIIBI PACTEHUH U JKMBOTHBIX 110 OTHOIIEHHUIO K CBETY.
CurnanbHas poib ceeta. Dotorneproausm.

Temmnepatypa kak skonoruueckuii ¢pakrop. [eiictBue TemmnepaTypsl
Ha OpraHu3Mbl. [lOMKWIIOTEpPMHBIE M TOMOMOTEPMHBIE OPraHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skojormyeckuil  ¢akrop. Ilpucnocobnenus
pacTeHul K MnojjaepxaHuto BogHoro d6amnanca. Knaccudukanus pacreHuii



no OTHOHIeHHIO K Boje. [IpucmocoOneHust >KUBOTHBIX K H3MEHEHHUIO
BOJHOT'O PEeKUMa.

Cpenpl oOuUTaHMS OPraHM3MOB: BOJIHAsA, HA3€MHO-BO3JYIIIHAS,
MOYBEHHAs, TJIyOMHHAs MMOANIOYBEHHAs], BHyTpUOpranusMenHas. dusuko-
XUMHUYECKUE 0COOCHHOCTH cpen oOuTaHUs OpPTaHU3MOB.
[IpucnocoOneHust OpraHu3MoB K KU3HU B Pa3HBIX Cpeaax.

buonornueckne putmbl. BHEmHHME W BHYTPEeHHHE PUTMBEIL.
CyTouHble W TOJWYHBIE PUTMBI. [IpUCTIOCOOIEHHOCTH OPraHU3MOB K
CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

Kuznennsie Gopmbl opranu3moB. [loHsTHE O XM3HEHHOW (opMme.
JKusnennsie ¢GoOpMBI pacTEHU: NEpPEBbs, KYCTAPHUKU, KYCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKuzHeHHBIE (DOPMBI
KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI, a’pOOMOHTHL. (OcoOeHHOCTH
CTpOEHHUA U 00paza KU3HMU.

buotnueckne Qaxtopsl. Buasl OHMOTHYECKHX B3aHMMOJCHCTBHIA:
KOHKYPEHIIUS, XHUIIHHUYECTBO, cUMOMO3 U ero ¢opmel. Ilapasutusm,
KOOTeparlus, MYTYyaIu3M, KOMMEHCAIIU3M (KBapTUPAHTCTBO,
HaxjeOHn4ecTBO). HeTrpoduueckne B3auMoAeHCTBUS — (TONMMYECKUE,
dbopuueckue, pabpuyeckue). 3HaueHUE OMOTUYECKHUX B3aMMOJICUCTBHIA
JUIA  CYyIIECTBOBAaHUS OpPraHU3MOB B cpeae oOutanus. [lpuHiun
KOHKYPEHTHOTO HCKIIIOUEHUSI.

JdeMoHCcTpanuu

Tabmuubl 1 cxeMbl: «Okoynorudyeckue ¢GakTopb», «CBETOBOM
CHEKTP», «IKOJOTUICCKHE TPYIITHI )KUBOTHBIX IO OTHOIICHUIO K CBETY»,
«TermmokpoBHBIE  KUBOTHBIE»,  «XOJOAHOKPOBHBIE  KHUBOTHBICY,
«Duznonornuecknue  anantaludd  KUBOTHBIX», «Cpeapl  oOuTaHus
opraHusmoB», «buonormyeckue putmb», <«KuzHeHHbie  (POpMBI
pactenmii», <« KusHeHHeile  GOpPMBI  KHUBOTHBIX»,  «DKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jieca», «IJKOocHCTeMa XBOWHOro nueca», «llemu
nuTaHus», — «XumHudectBo»,  «llapazutusmy,  «KoHkypeHus»,
«Cumbmno3», «KommeHcamm3m.

O6opynoBanue: repbapuu pacTeHum u KUBOTHBIX,
MPUCTIOCOOTICHHBIX K BIUSHUIO Pa3MYHBIX IKOJIOTHYECKUX (PAKTOPOB,
repOapun CBETOMIOOUBBIX, TCHETIOOMBBIX M TEHEBBIHOCIMBBIX PAaCTECHUM,
CBETOJIIOOMBBIE, TCHEIIIOOUBBIE U TEHEBBIHOCIUBBIE KOMHATHBIE PACTEHHUS,
repOapuu u KOJUIEKITUU TEIJIONIOOUBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYUBBIX PACTEHHI, dYyuena NTUIl W 3BEpei, repdapuu
pacTeHMii, OTHOCSIIUXCS K rurpodpurtam, kcepodputam, Me3oduram,



KOMHATHBIE pPAaCTEHUS JaHHBIX TPYII, KOJJICKIUU KUBOTHBIX,
OOMTAIONINX B pa3HBIX Cpelax, repdapuu U KOJUJIEKIUUA pPACTEHUN u
’KHBOTHBIX, OOJIAJAIOIIUX YepTaMH MPUCIOCOOICHHOCTH K CE30HHBIM
M3MEHEHUSAM YCIIOBUM KH3HH, TepOapud M KOJUICKIIMH PACTeHHUH U
KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POpPM, KOJJIEKIHUU KUBOTHBIX,
YYaCTBYIOUINX B PA3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlabopaTtopHast padora «Bp1sBIICHHE MPUCTIOCOOICHUIA
OpPraHU3MOB K BIUSIHUIO CBETAY.
JlabopaTopHas padora «BbisiBIEHNE PUCIIOCOOJICHU I

OpPraHU3MOB K BIHSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi padora « AHATOMHUYECKHE OCOOCHHOCTU PACTCHUM
U3 Pa3HbIX MECT OOUTaHUS.

Tema 8. Ikos10rvsi BUAOB M NOMYJIAUI

DKOJIOTUYECKUE XapaKTepUCTUKH monyisinuu. [lomymsanus kak
Oouonoruueckas cuctema. Poilb HEOJHOPOTHOCTHU CpEIbl, (PUINUECKUX
O0appepoB M OCOOCHHOCTEH OHOJIOTMM BHJIOB B (OPMUPOBAHUU
IPOCTPAHCTBEHHOW CTPYKTYphl mnomyssinuii. OCHOBHBIE IOKa3aTenu
NOMYJIALUU: YUCIEHHOCTD, IIJIOTHOCTh, BO3PACTHAS U MOJIOBAsI CTPYKTYpa,
POKIAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSL.

DKoJlornyeckass CTpykTypa mnonysiuud. OLeHKa YHCIEHHOCTH
nonyysinuu. /lnHamuka nonmyimsanuu U e€ peryisauus. buorndeckuii
NOTEHUMANl NONyJAUUU. MOoJenupoBaHUE JUHAMHUKHA  ITOMYJISIIUU.
KpuBbie pocta uyucineHHoctd mnonyysanuu. KpuBble BBDKHBaHUS.
Perynsimust 9ucieHHOCTH MOMYJSUUNA: poiib (PAKTOPOB, 3aBUCALINX U HE
3aBUCALIMX OT IUIOTHOCTH. DKOJOTMYECKHE CTpareruu BuaoB (r- u K-
CTpaTEerum).

[lonsitue 00 »HKoMoOrmyeckoil Hume Buaa. MecTtoobuTaHue.
Mmuoromepnass mozens dkosormyeckor Humum Jx.M. XarumHCoHA.
Pasmeppr skonormyeckor HumM. [loTeHnumanpHas M peanu3oBaHHasA
HULIN.

Buag kak cucrema nomynsuuid. Apeansl BUIOOB. Buubl um ux
KU3HEHHBIE CTPATErUHU. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTM  MOBEJEHUS W MUIPAUMA  >KUBOTHBIX.
buonornyeckre NHBa3uM 4yKEPOIHBIX BUJIOB.

JdeMoHCcTpanuu

[Toprper: [Ix. M. XaT4ynHCOH.

Tabnuubl U cXeMbl: « IKOJIOTHYECKUE XapAKTEPUCTUKU OIS,
«IIpocTpaHcTBEHHass CTPYKTypa MONYJSALHUW», «Bo3pacTHele MUpaMHIbI



nonyysinumn», «CKOpOCTh 3aCeeHUsI MOBEPXHOCTH 3€MJIM Pa3IMYHbIMU
opranuzmammn», «Moaeinb 3komorndeckon Humu J[x. M. XatunHconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTtopnasi pab6ora «lIpucmocoOneHuss cemsH pacTeHHH K
PACCEIICHUIO.

Tema 9. Jkos0orust coodmecTB. IKOJIOrHIeCKHE CUCTEMBbI.

CooOmectBa opranu3smMoB. buoneHoz u ero crpykrypa. Cszu
MEXIy OpraHu3MamMu B OMOLIEHO3E.

Okocucrema Kak otTkpbitas cucrema (A. Jx. Tencnm).
OYHKIIMOHAIbHBIE OJOKM OpPraHu3MOB B SKOCHCTEME: MPOAYLIECHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduieckue ypoBHH. Tpodudeckue nenu u
ceTu. AGuoTnueckue OJOKU 3KocucTeM. [10UBBI U WIIBI B AKOCHCTEMAX.
KpyroBopoT BemecTB U MOTOK SJHEPTUU B SKOCUCTEME.

OcHOBHBIE TMOKa3aTelId SKOCUCTEMBI. brnoMacca W NOpOIyKLHS.
DKOJIOTHYECKHE MUPAMUIBI YUCeTT, ONOMACCHI M SHEPTHH.

Hunamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpotixu.
@nyxmyayuu. HampaBieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIECTB —
cykueccuu. llepBuuHblE W BTOPUYHBIE CYKUECCHM W WX HPUYHHBI.
AHTpONOreHHbIe BO3IEUCTBUS Ha cykiieccuu. KiimMmakcHoe coo01ecTBo.
buopasHooOpazue U TMONHOTAa KpPyroBOpOoTa BEHIECTB — OCHOBA
YCTOMYUBOCTU COOOIIIECTB.

[IpupoaHble PKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKOCUCEMbL
Mopeli U 0KeaHos. IKocucmembl MyHOp, 1eco8, Cmenet, NyCMmvlHb.

AHTpPONIOTEHHBIE  DKOCUCTEMBL.  ATpO’KOCUCTEMA. ATPOILIECHO3.
Paznnuust MexTy aHTPOIIOT€HHBIMU U PUPOAHBIMHU IKOCUCTEMAaMHU.

YpboskocucrteMbl. OCHOBHBIE  KOMIIOHEHTHI  YpOO3IKOCHCTEM.
l'oponackass ¢dnopa u dayna. CuHaHTponu3alus TOPOJCKOW QayHBbI.
buosornyeckoe W XO3AWCTBEHHOE 3HAYEHUE ArpodKOCUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHMSI OCHOBHBIX  B3aMMOJICHCTBHIA
OpraHu3MoOB B DJKocHcTeMax. Ponb xackaonoeo sghgexma u 6udos-
20uguramopos (Kiouesvix 6udo8) 6 (OYHKYUOHUPOBAHUU IKOCUCHIEM.
IlepeHoc »HepruM ¥ BEHIECTB MEXKIY CMEXKHBIMA HSKOCHCTEMaMH.
Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIIMM M 3KOCUCTEM B YCIOBHUSX
€CTECTBEHHBIX U AaHTPOIIOI€HHBIX BO3JEHCTBUM.

Mexanuzmvl  8030eticmeusi  3acpsA3HEHUli  PA3HBLIX MUNO8 HA
CcyOOp2aHUZMEHHOM, OPSAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM
VPOBHAX, OCHOBbl 3KOJ02UHECKO20 HOPMUPOBAHUA AHMPONOSEHHO20



go3oeticmeusi.  MeToAONOrus  MOHHMTOPHUHIA  €CTECTBEHHBIX  H
AHTPOITOT€HHBIX 3KOCHCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuupr m  cxeMbl: «CTpykTypa OHOLEHO3a», «IJKOCHCTEMA
IIMPOKOJUCTBEHHOIO  Jieca»,  «DKOCUCTEMA  XBOMHOro  Jecay,
«DyHKIMOHATIBHBIE TPYMIBl OPraHU3MOB B 3KocHcTeMe», «KpyroBopot
BEIIECTB B dKocucteme», «llenn nurtanus (mactOuIiHAas, IETPUTHAL)»,
«JKoJIoTHYECKass MNHpaMuAa 4YHuce», «IKOJOTHYecKas MNHUpaMuaa
onomMaccel», «DKoJorMyeckass NUpaMuaa »sHeprum», «OOpa3oBaHue
6onora», «llepBuunas cykneccus», «BoccTaHOBIeHHE Jieca TMOCIHE
noxapa», «JKocuctema o3zepa», « ArporeHos», «Kpyropopor BeuiecTs u
IIOTOK PHEPTUHM B arpoueHose», «[Ipumepsr ypboskocucTem».

ObopynoBanue: repOapuu pacTEeHUM, KOJUIEKIUMU HACEKOMBIX,
yyyeraa MNOTUL W 3Beped, repdapuu KyJbTypHBIX M JIHKOPACTYIIHX
pacTeHul, akBapuyM KaK MOJIETIb IKOCUCTEMBI.

IIpakTHyeckas padora «3yueHue u onucanue ypOo3KOCUCTEMBD.

JlabopaTtopnass palGora «l3ydeHue pa3HOOOpa3Usi MEJIKHX
MOYBEHHBIX YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypcus B THUIHYHBIN OuoreoneHo3 (B myOpasy,
Oepe3HsK, eNbHUK, Ha CYXOJOJbHBIM WIM TOWMEHHBIA JYyT, 03€po,
00JI0TO)».

IKCKypeust «IKCKypcHst B arpo’KocucTeMy (Ha IOJl€ WU B
TETUTMIHOE XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3kocucTeMa

buocgepa — obmennanerapHas 000g04ka 3eMJIH, TJI€ CYIIECTBYET
WIN CYILIECTBOBaJa >XW3Hb. Pa3BuTue mnpezacraBieHuil o Ouocdepe B
Tpynax O. 3rocca. Yuenne B. . Bepnaackoro o 6mocdepe. Obmactu
o6uocdepsl u e€ cocras. JKuBoe BemecTBo Onocdepsl 1 ero QyHKIUH.

3aKOHOMEPHOCTH  CylllecTBOBaHUSl  Ouocdepbl.  OcoOEHHOCTH
ounocgepsl Kak rio0anbHON 3KOCUCTEMBI. /[MHAMUUEeCKOoe paBHOBECHUE B
ouocgepe. KpyroBoporel BemecTB U OHOT€OXUMUYECKHE IUKJIIbI
(yrmepona, azota). PutmMmuaHOCTh siBeHHM B Onocdepe.

3onanbHOCTh Onocdepnl. [lonsitne o O6mome. OCHOBHBIE OHWOMBI
CYILIHU: TYHJpa, XBOMHBIE J€CA, CMEIIAHHbBIE U HIMPOKOJIMCTBEHHBIE Jieca,
CTENH, CaBaHHBI, IIYCTBIHU, TPOIIMYECKHUE Jieca, BbICOKOrophs. Kiumar,
pPacTUTEIbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIN.



Ctpykrypa ¥ (YHKIHUS >KUBBIX CHCTEM, OIEHKAa HMX PECYpCHOTO
MOTEHITHATA U OMOCPEPHBIX (PYHKITUH.

JdeMoHCcTpanuu

[Toptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr n cxemsl: «l'eocepsr 3emmm», «KpyroBopor azora B
npupone», «Kpyrosopor yrimepogma B mpupoae», «Kpyrosopot
KHucaoposa B mpupojae», «Kpyrosopor Bonsl B mpuposae», «OCHOBHBIE
ouombl cymmy, «Knumatudeckue mnosica 3emnn», «TyHnapay, «Taiiray,
«CMmemanusbiil necy, «llupokonuctBenuslil gecy, «Crenby, «CaBaHHaY,
«IIycteiasay, « Tponudeckuit ecy.

O6opynoBanue: repOapuil pacTeHU pa3HBIX OMOMOB, KOJUICKIIHH
KUBOTHBIX.

Tema 11. YestoBeKk M OKpPYyKAIOIAS Cpeaa

DKOJIOTUYECKHE KPU3UCHI U WX NpUUMHBL. Bo3nelicTBrue udenoBeka
Ha Owuocdepy. 3arps3HeHue BO3AyIIHOW cpeasl. OxpaHa BO3ayXa.
3arpsisHeHMEe BOJHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspymienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiumMara.

AHTpONOreHHOE BO3/ICUCTBUE HA PACTUTEIBHBIA U )KUBOTHBIA MUP.
OxpaHa pacTUTENBHOIO M >KUBOTHOTO MuUpa. OCHOBHBIC MPUHIUIIBI
oxpanbl npupoasl. Kpacueie kuuru. Oco0o oxpaHsieMble HPUPOIHBIC
tepputropuu (OOIIT). borannueckue cajbl U 300J0TUYECKHE TAPKU.

OCHOBHBIE MPUHIMIBI YCTOMYMBOIO pa3BUTHUSL 4YEJIOBEUECTBA H
npupoabl.  PanuoHanbHOE — TPHUPOAOIONB30BAHWE U COXPAHECHHE
Oouwonornyeckoro pasHooOpasus 3emum. OOmmMe 3aKOHOMEPHOCTH
r100aTbHBIX SKOJOTHUECKUX KpHU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO
KpHU3KCA U €r0 BEPOSITHBIC MOCIIEACTBUSI.

Pa3BuTHE METO0B MOHUTOPUHTA PA3BUTHSI OMACHBIX TEXHOTECHHBIX
MIPOIIECCOB. Cucmemnuvle uccne0o8anus nepexooa K
pecypcocobepezarouelt u KOHKYPEHMOCHOCOOHOL aHepeemuxe.
buonocuueckoe  paznoobpasue u  oOuopecypcvl.  Hayuonanohwie
uHpopmayuonnvie cucmemvl, obecneyusaowue 00Cmyn K uHgopmayuu
no  CcOCMoAHUIO ~ OMOENbHbIX  6U008 U 3kocucmem.  (OcHOBbL

aKopeabuumayuu aKocucmem u cnocobos O0pvOb c
buonospesxcoeHusimu. Pexoncmpykyus Mopckux u HazemMHvlX SKOCUCTEM.
JdeMoHCcTpanuu

Tabmuupbl U cxembl: «3arpsi3HeHHE aTMochepbl», «3arpsi3HEHHE
rugpocdepb», «3arpsasHeHue nouBb», «[lapaukoBbiit addexT», «Ocodo
OXpaHs€MbIE IPUPOIHBIE TEPPUTOPUI, «MOJENH yIIPaBISIEMOTO MUPay.



O6opynoBanne: ¢doTtorpadun OXpaHIEMBIX PACTEHUH M >KHUBOTHBIX
Kpacnoit kauru Poccniickon @enepannn, KpacHou KHATH peruoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
1O BUOJIOI'MU HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

JJUHHOCTHBIE PE3VYJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHUS
00yJaroIMMHUCS MPOrpaMM CpeIHero o0IIero 00pa3oBaHus: JIUYHOCTHBIE,
METapeaMETHBIE U TIPEIMETHBIE.

B cTpykType JHUYHOCTHBIX pPE3yJIbTATOB OCBOEHHUSI MPOrpaMMBbl IO
OWOJIOTUM  BBIJEICHBI  CIEAYIOIIME  COCTaBIAIONIME:  OCO3HAHHE
00yYarOIMMUCS POCCUMCKON Ipa)KIaHCKOW UAEHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH M CAaMOOIPEACICHUIO, HAlUyue
mMomusayuu K OOY4YEeHUIO OHWOJIOTHH, YeleHanpasieHHoe pazeumue
BHYTPEHHHUX YOEXKICHUMN JIMYHOCTU HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX  TpaAWIUMN  pa3BUTUS  OHMOJIOTMYECKOTO  3HAHUS,
20MOBHOCHb U CHOCOOHOCHb 00YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIbHOCTH 1LIEHHOCTHO-CMBICJIOBBIMA ~ YCTAaHOBKaMHU, TPUCYIIUMU
cUCTeME OWOJIOTMYECKOTO O0Opa3oBaHUS, Haiuuue npasoco3HAHUS
AKOJIOTHYECKON KYJIBTYPHI, CHOCOOHOCMU Cmasums TETU WU CTPOUTH
’KU3HCHHBIC TUIAHbI.

JIngHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrpaMMbI MO OHOJIOTHH
JIOCTUTAIOTCSI B €JUHCTBE Y4€OHOM M BOCHIHUTATEIBHON AEATEILHOCTU B
COOTBETCTBUM C TPAJUIMOHHBIMU POCCUUCKUMU COLIMOKYJIbTYPHBIMH,
HUCTOPUYECKUMU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, IPUHATHIMU B
oOIiecTBe TpaBWJIaMHM W HOPMaMH TIOBEJEHUS M  CIIOCOOCTBYIOT
nmpoleccaM CaMOINO3HaHUs, CAMOBOCIIUTAHUSI U CaMOPa3BUTHS, Pa3BUTHS
BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAKECHUS K 3aKOHY U
MPaBOMOPSAKY, YEJIOBEKY TPyAa M CTApPLIEMY ITOKOJICHUIO, B3aMMHOTO
YBOKCHHS, OCEPE)KHOTO OTHOIICHUA K KYJIbTYPHOMY HACJICAUI0 H
TpaguUMsIM MHOTOHAIlMOHAIBLHOrO Hapoja Poccuiickonn denepanuu,
MPUPOE U OKPYIKAIOLIEH cpee.

JIngyHOCTHBIE ~ pe3yJibTaThl  OCBOCHHS  y4eOHOro  MpeaMeTa
«buonorus»  JOIKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIOCOOHOCTH
o0yJaromuxcsi PyKOBOJCTBOBAThCA CHOPMUPOBAHHONW  BHYTpPEHHEH
MO3UIIMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTALIMM, MO3UTUBHBIX
BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIMNX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIEeCTBa, pACIIMPEHUE >KU3HEHHOTO OTBITa W OTbITa



NEATENbHOCTH B INPOLIECCE pean3allid OCHOBHBIX HallpaBiICHUUN
BOCITUTATEIbHOM IE€ATEIbHOCTH, B TOM YUCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

Cc()OPMUPOBAHHOCTh TPAXKIAAHCKOW MO3UIMM OOyYaroIIerocs Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUICKOT0 00IIECTBa;

OCO3HAaHUE CBOMX KOHCTUTYILMOHHBIX IIpaB M 0OS3aHHOCTEM,
YBaXEHUE 3aKOHA U MPABONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATENBHOCTH IPU
CO3/IaHHUU Y4YEOHBIX IPOEKTOB, PEIICHUU YYEOHBIX M IO3HABATEJIbHBIX
3a/1a4, BBINOJHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpPEAETSATh COOCTBEHHYIO IMO3UIIMIO 10 OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YyUWUThIBaTb B CBOMUX JIEWCTBUAX HEOOXOAMMOCTH
KOHCTPYKTUBHOTO B3aUMOJICUCTBUS JIOAECH C pa3HbIMU YOEKICHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSIMU M COLUAJILHBIM MOJI0KEHHUEM;

FOTOBHOCTh K COTPYOHUYECTBY B IHPOLECCE COBMECTHOTO
BBINIOJIHEHHS y4€OHBIX, MO3HABATEJIbHBIX M MCCIEA0BATEIbCKUX 3a]1a4,
YBa)KUTEIBHOTO OTHOILIEHUS K MHEHHUIO ONIOHEHTOB NpPH OOCYKIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOI0 COJIEPIKAHNUS;

TOTOBHOCTBH K TYMAHUTAPHON U BOJIOHTEPCKOM E€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMA:

C()OPMUPOBAHHOCTb POCCUHCKON TPaXXAAHCKOW HAECHTUYHOCTH,
NaTpUOTH3Ma, YBAKEHUS K CBOEMY Hapojay, UyBCTBa OTBETCTBEHHOCTHU
nepen PoamHoM, ropocty 3a CBOM Kpau, CBOXO PonuHy, CBOM A3BIK H
KYJIbTYpPY, IPOILIOE M HACTOALLEE MHOTOHAIMOHAIBHOTO Hapoaa Poccnu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAMIO U MaMITHUKaM
OpUpOJIbl, JOCTHKEHHUAM Poccunm B Hayke, HMCKycCTBE, CIOPTE,
TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTH OLICHMBATh BKJIAJl POCCUICKUX YUYEHBIX B CTAHOBJICHHE
U pa3BUTUE OWOJIOTMH, MOHUMAHMS 3HAYEHHs] OMOJIOTMM B TMO3HAHUU
3aKOHOB IPUPO/Ibl, B AKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

uaeliHasg yOexaAEHHOCTb, TOTOBHOCTh K CIY)KCHHIO M 3alUTE
OtevecTBa, OTBETCTBEHHOCTH 3a €r0 CyJb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IEHHOCTEH POCCUIICKOr0 HapoIa;

C()OPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHUSA,  3TUYECKOTO
[IOBEJICHUS;



CHOCOOHOCTh OLICHMBATh CUTYAallMI0O W IPUHUMATh OCO3HAHHBIE
pelIeHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJAa B TOCTPOCHUE YCTOMYMBOTO OYyIIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTEISIM, CO3IaHHUIO0 CEMBH
HAa OCHOBE OCO3HAaHHOIO TMPHUHATHS LEHHOCTEHW CEMEUHOM MXWU3HU B
COOTBETCTBHUHM C TPAAULUAMU Hapo10B Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYas JCTETHKY ObITa,
Hay4YHOI'O0 U TEXHUYECKOr0 TBOPYECTBA, CIOPTA, TPyAd, OOIIECTBEHHBIX
OTHOIIICHU;

NOHUMaHUE AMOIMOHAILHOTO BO3JCUCTBUS KUBOW MPUPOILI U €€
IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJAX MHCKYCCTBa,
CTPEMJICHHE MTPOSIBIISITh KAYECTBA TBOPUECKON JTUYHOCTH;

S) ¢usnueckoro BoOCHMTAHUA, (POPMHPOBAHHMA KYJIbTYPHI
3/0POBbS U IMOIHOHAJIBLHOTO 0JIATONOJTYYMS

NOHUMAaHUE U peann3alus 3J0pOBOro U 0€30MacHOro o0pasza KU3HU
(3mopoBO€e TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUI U HOPM,
cOamaHCUPOBAHHBIA PEKUM 3aHATUI U OTHbIXA, peryjsipHas (Qu3nuecKas
AKTUBHOCTB), OEPEKHOI0, OTBETCTBEHHOI'O Y KOMIIETEHTHOI'O OTHOILICHHUS
K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAaHUE IEHHOCTU MPAaBWJI UHIUBUIYATBHOTO U KOJIJIEKTUBHOTO
0€30MMacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIMIUX 3JOPOBBIO U JKU3HU
JIIOACH;

OCO3HAHWE TMOCJIEACTBUM W HENpUSTUS BPEIHBIX MPUBBIYEK
(ymotpe06eHus ajJKoroJisi, HAPKOTUKOB, KypEeHUS );

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K Tpydy, OCO3HAaHHWE IIEHHOCTH MAacTepCTBa,

TPYA0JIO0HE;
TOTOBHOCTh K AaKTHBHOW JCATCIBHOCTH TEXHOJOTHYECKOH U
COIMATTLHOM HaTpPaBJICHHOCTH, CIIOCOOHOCTH UHUITNUPOBATH,

IUTAHUPOBATh U CAMOCTOSTEIBHO BBIMOJHATh TAKYIO AEATEIIBHOCTB;
WHTEpEC K pa3inuHbIM chepaM mpodeCcCHOHATBHONU NEeITeILHOCTH,
yMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymer mnpodeccun u
pean30BbIBaTH COOCTBEHHbBIC KU3HEHHbIC TUTAHbL;
TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO Ha
MPOTSKEHUH BCEU KU3HU;



7) 3KOJIOTH4eCKOr0 BOCIIMTAHUSA:

SKOJIOTMYECKH LENeco00pa3HOe OTHOLIEHHWE K NpPHPOAE Kak
MCTOYHUKY U3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYJIBTYphl: MPUOOpETEHHE
OMbITa MJIAHUPOBAHMS OCTYNKOB U OLEHKH MX BO3MOKHBIX MOCIEACTBUI
JUISL OKPYKAKOLIEH CPEIbL,

OCO3HAHHWE TJIO0ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOjeM W
nyTel UX pelieHus;

CIIOCOOHOCTh ~ MCIIOJIB30BaTh MpPUOOpETaeMble MpU  HU3YYECHHUH
OMONOTHM 3HAHUS M YMEHHUS TpPHU PEIICHUHW MpoOJieM, CBSA3aHHBIX C
pallMOHANIBHBIM ~ TPUPOJIONOJIH30BAHUEM (cobmoneHue MpaBUII
NOBEJACHUS B MPHUPOJIC, HAMpPaBICHHBIX HA COXpPAHEHHWE PaBHOBECUS B
HKOCUCTEMAX, OXpaHy BUOB, IKOCUCTEM, OUOCGhEpHI);

AKTUBHOE HEMPUATHE JIEUCTBUM, MPUHOCSIIIMX BPEIl OKPYKAIOIICH
NPUPOJHOM  Cpene, YMEHHE MPOTHO3MPOBAaTH  HEOJArONpPUATHHIE
DKOJIOTUYECKAE  IOCHEACTBUS  NPEANPUHUMAEMBIX  JEUCTBUM W
peIoTBpallaTh UX;

HaJIM4YKUE Pa3BUTOTO 3KOJIOTMUECKOTO MBIIUICHUS, IKOJIOTHYECKOM
KyJbTYpBl, OIbITA JEATEILHOCTH SKOJOTUYECKON HAMpaBIECHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCSI UMM B MTO3HABATEILHOM, KOMMYHUKAaTUBHOM
U COLMAJIBHOM NpPAaKTUKE, TFOTOBHOCTU K YYACTHIO B IPAKTUYECKON
JEeSTEbHOCTH SKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTD MUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAayKH U OOILECTBEHHOW IMPAKTHKH,
OCHOBAHHOI'O Ha JAHAJIOre KYJIbTYp, CIOCOOCTBYIOUIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIbTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SA3BIKOBOM W YMTATEIbCKOW KYJIbTYpPbhI Kak
CpelICTBa B3aUMOJECHCTBUSA MEXKIY JIOJIbMH U ITO3HAHUS MUPA;

NOHUMaHUE crienuUKU OMOJIOTUM KaK HayKH, OCO3HAHUS €€ POJiu B
(GOpMHUPOBAaHUM  PALMOHATBHOTO HAYYHOIO MBIIUICHHS, CO3JaHHUU
[IEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYyKalolleM MHpe KaKk O €IUHCTBE
NpUPOABL, 4YeJIOBEeKa M  O0OlecTBa, B  IO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U PEIIEHUH NpoOJIeM COXpaHEHUs MPUPOJHOTO
paBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOM
UBUJIM3AIMKA: O0ECIEUeHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIIUHBI,
CO3/IaHHE€ TEPCIEKTUBHBIX OMOTEXHOJOTHH, CHMOCOOHBIX  pelIaTh



pecypcHbIe TPOOIEMbl Pa3BUTHS YEJIOBEYECTBA, TOMCKA ITyTEN BbIXOJA U3
r700aNbHBIX JKOJIOTMYECKUX NpobjaeM M obecrnedeHus Iepexoja K
YCTOMYMBOMY Pa3BUTHIO, PAllMOHAILHOMY HCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (POpMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUM B LIEISAX
MOBBIIIECHHS O0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK
COCTaBHOM 4YacTH (PYHKIMOHAJIBHONM TIpamMOTHOCTH OOYy4Yaromuxcs,
(bopMupyeMoii Ipu N3yuyeHUU OMOJIOTHH;

INOHMMaHUE CYUIHOCTM METOJOB II03HAHUS, MCIIONb3YyEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BATh MOJydYaeMble 3HAHUS
UIA  aHaIM3a W OOBSCHEHMs SBICHUN OKPYXKAIOLIErO0 MHpa H
OPOUCXOASIIMX B HEM HM3MEHEHHWI, YMEHHE JienaTb OOOCHOBAaHHBIE
3aKJIFOUYEHUS Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIUXCS JAHHBIX C
LEJIBIO TTOTYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOSITEJIBHO — HMCIIOJIb30BaTh  OMOJIOTHUECKUE
3HAHMS IS PELICHHS] POOJIEM B PEAIbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE IIEHHOCTM HAyYHOW  JEATENbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh IPOEKTHYI0 M  MCCIEAOBATEIbCKYIO JAEATEIbHOCTD
WHIMBUIyaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO H
caM0o00Opa30BaHNI0, K AaKTHUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUU 1O
OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yiabTaTbl OCBOCHHS Y4YeOHOro Ipeamera
«buonorusy BKIIOYAIOT: 3HAUUMBbIE 111 (POPMUPOBAHUS MUPOBO33PEHUS
o0yyaroluxcs: MeXAUCUUIIMHAPHBIE (MEXIPEAMETHBIE) OOILEHAYyYHbIE
MOHSTHSI, OTpaXkalolhe IEeIOCTHOCTh HAYYHOM KapTUHBI MHpa H
CHeu(pUKy METOA0B MO3HAHUSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaxX
(BemiecTBO, HHEpPrusi, SBJIECHUE, MPOLECC, CHUCTEMAa, HAay4dHbId (DakT,
IOPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOJI0JICHUE, W3MEPEHUE, SKCIEPUMEHT M JIpyrHe); YHUBEPCAJIbHBIE
y4eOHbIe JAeHCTBUS (mo3HaBaTebHbIE, KOMMYHHUKATHUBHBIE,
peryiaTuBHbIe), obecreunBaronie (GopmupoBaHue (QyHKIMOHAIBHON
IPaMOTHOCTH U COLIMAJILHOM KOMIIETEHIIMM OOYYarOIIUXCsl; CIIOCOOHOCTD
OoOy4aroluxcsl ~ KCIOJIb30BaTh  OCBOEHHBIE  MEXAMCLUMILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHMS W YHHUBEPCAIbHBIE y4eOHBIE ICHCTBHS B
ITI03HABATEJIbHOW U COLIUAJIBHON IPAKTHUKE.



B pesynprare m3yueHus OMOJIOTMH Ha yYpOBHE CPEIHETO OOIIETro
oOpa3oBanus y oOy4aromierocss OyayT copMupoBaHbl TTO3HABATEILHBIC
YHUBEpCaJIbHbIC YUEOHbIC IEWCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHbBIE
y4eOHbIe JCHCTBUS, PEryJIsiTUBHbIC YHUBEpCAIbHbIC YUeOHBIC JIEUCTBUS,
COBMECTHAs JACATEIHHOCTD.

MeramnpeaMeTHbIe Pe3yNbTaThl OCBOEHHUS MPOTPAMMBI CPEIHETO
oOmero 00pa3oBaHMs TOJKHBI OTPAXkKaTh:

OBiaseHue YHUBEPCAJbHBIMH Y4YeOHBIMH MO3HABATEIbHBIMH
JNEeUCTBUAMMU:

1) 6a30Bble JJOTHYECKHE TeHCTBUSA:

CaMOCTOATEIILHO (HOPMYIHUPOBATh W aKTYaJU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPU OCBOCHUU 3HAHUW MPUEMBI  JIOTUYECKOTO
MbIlIJIEHUsT  (aHaynM3a,  CHHTE3a,  CpaBHEHUS,  Kjaccu(uUKaluwy,
00001IIeHHST ), PACKPBIBATh CMBICI OMOJIOTUYECKHUX TTOHSATUH (BBIICTSATH UX
XapaKTEPHbBIC TPU3HAKH, YCTAHABIUBATH CBS3U C APYTHUMU TOHITHSIMU);

ONpeNeNATh e ACATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH
UX  JIOCTHKEHHUS, COOTHOCUTh  PE3yJNbTaThl  JEATEIBHOCTH  C
MOCTABJICHHBIMU LIETISIMU;

MCIIOJIB30BaTh OMOJIOTMUECKHE TIOHSTHS JJIsT OObSICHEHUS (DaKTOB H
SIBJICHUM KUBOW MIPUPOJIBL;

CTPOUTH JIOTMUECKHE PaCCYKICHUSI (MHIYKTUBHbBIC, JEIyKTHUBHBIE,
0 AaHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTHU U MPOTHUBOPEUYHUS B
paccMaTpUBAEMBbIX SBJICHHSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITFOUCHNS,

MPUMEHATh CXEMHO-MOJICbHBIC CPEACTBA JJISI TPEACTABIICHUS
CYILIECTBEHHBIX CBSI3¢d M OTHOLICHUH B H3Y4aeMbIX OHUOJOTHYECKUX
00BEKTaX, a TaKke MPOTUBOPEUYUH PA3HOTO poOja, BHIABICHHBIX B
Pa3TUIHBIX UHHOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pEIMICHHUS MPoOJeMbl ¢ y4E€TOM aHaImM3a
UMEIOIIUXCSl MaTEPUAIIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBLHOCTh, OIIEHUBATh COOTBETCTBHE
PE3yNbTATOB LIEJISIM, OIICHUBATh PUCKHU MOCJEICTBUIA EATEIbHOCTH;

KOOPJIMHUPOBATh W BBHINIOJHATH Pa0OTy B YCIOBHSX peajIbHOTO,
BUPTYaJILHOTO 1 KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX
poOJieM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiCTBUSA:



BIIAJICTh HABBIKAMHM y4eOHO-MCCIEIOBATEIILCKON W  MPOCKTHOMN
NESTENHPHOCTH, HAaBBIKAMHU pa3pelieHusi TpoOeM, CIOCOOHOCTBHIO U
TOTOBHOCTBIO K CaMOCTOSITSIBHOMY TOWCKY METOJIOB  PCIICHHS
NPaKTHYECKUX 3a/1a4, MPUMEHEHHUIO PA3INYHBIX METOIOB MTO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUABI JEATEIBHOCTH TIO TOJTYyYEHUIO
HOBOTO 3HAHUS, €r0 MHTEPIPETAIIMU, MPEOOPA30BAHUIO U TIPUMECHEHHIO B
y4eOHBIX CHUTyallWsiX, B TOM WYHCIICE TPU CO3MaHUM Y4YEOHBIX U
COILIMAJILHBIX MIPOCKTOB;

dbopMUpOBAaTh HAYYHBIH THUN MBIIUIICHUS, BIIAIETh HAYyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMY MOHATHSIMU ¥ METOJIAMU;

cTaBUTb u  (opmyaupoBaTh  COOCTBEHHBIC  3aJaud B
00pa30BaTEeNbLHON NEATEIEHOCTH U KU3HEHHBIX CUTYAITHIX;

BBISIBJISITh  TIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyallM3UPOBATh
3ajady, BBIJBUTATh THUINOTE3Yy €€ peIICHHs, HaXOIUTh apTyMEHTHI IS
JI0KA3aTeNIbCTBA CBOMX YTBEPXKACHUH, 3a7]aBaTh MapaMeTpbl U KPUTECPUU
pEIICHMS;

aHAIIM3UPOBATh TMOJTYUYCHHBIC B XOJI€ PEIICHUS 3aJlaydl Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MCHECHUE
B HOBBIX YCJIOBHUSX;

7aBaTh OIIEHKY HOBBIM CHTyaIlUsiM, OIICHHUBATh MPHUOOPETEHHBIN
OTIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBI TOWCK IEpPEeHOca CPEICTB |
CrIoc000B JCHCTBHSI B MPOQPECCHOHAIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHWS B TO3HABATEIBHYI) W TMPAKTHYECKYIO
001aCTH KU3HEACATCILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJEH, MpEIjiaraTh OPUTHHAIBHBIC IMOAXOMbI H
peIIeHus], CTAaBUTh MTPOOJIEMBI U 3a7a49H, JOIMTYyCKAIOIINE aThbTCPHATUBHBIC
perieHus.

3) pabora ¢ undopmaunmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MHPOpPMAIUHU (TEKCTE
y4eOHOro MocoOus, HAyYHO-TIOMYJISIPHON JHTEepaType, OMOJOTHYECKUX
CIOBapsAX W CIOPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WNuTtepHete), aHanu3upoBaTh WH(DOPMAIIMIO PA3IUYHBIX BHIOB U (Hopm
NPEICTABICHUS, KPUTUYECKH OIEHWBaTh €€ JIOCTOBEPHOCTh U
HETPOTHUBOPEYUBOCTE;



(dbopMyIMpOBaTh 3aMpOCHl U MPUMEHSITHh Pa3IMYHBIE METOIBI MPH
noucke MW orbope Ouomornyeckoil wuHpOpMalnu, HEOOXOAUMOU IS
BBITIOJIHEHUS Y4€OHBIX 3a/1a4;

npuoOpeTaTh OTIBIT UCITIOJIb30BAHUS nH(pOpPMaIMOHHO-
KOMMYHHKAaTHUBHBIX  TEXHOJOTHH,  COBEpIICHCTBOBATh  KYJIbTYpYy
aKTUBHOTO MCIIOJIb30BaHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OPMY MpPEICTaBICHUS
Oouosiornyeckor nHGopMaUKu (CXeMbl, Tpauku, aHarpaMmbl, TaOJIUIIBI,
PUCYHKH U IPYTOE);

MCIIONIb30BaTh HAYYHBIA SI3BIK B KAUECTBE CPEACTBA MPHU paboTe C
Oounonoruueckor mHGopMaIueil: IpUMEHATh XUMHYECKHe, (pusndeckue u
MaTEeMaTUYeCKUe 3HAKM M CHUMBOJIBI, (opMylbl, abOpeBuatypy,
HOMEHKJIATypy,  HCIOJb30BaTh U  MpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISITHOCTH;

BJIa/ICTh HAaBbIKAMHU pACHO3HABaHUS M 3alUThl WHGPOpPMAIUH,
nH(POPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBaanenue YHHMBepPCAJIbHBIMH KOMMYHHKATUBHBIMH
JNEeUCTBUAMMU:

1) oOmenme:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BceX cepax >KU3HU, aKTUBHO
y4acTBOBaTh B JAHMANIOTE WM JUCKYCCHM IO CYIIECTBY OOCYXIaeMoit
TeMbl  (YMEHHE 3aJaBaTh  BOIIPOCHI,  BBICKa3bIBaTh  CY>KIEHUS
OTHOCUTEJIBHO  BBIMIOJIHEHUS  MpejjiaraeMod  3aJayd, Y4YUTHIBAThH
MHTEPECHI U COTIACOBAHHOCTD MO3ULIUN APYTUX YIACTHUKOB JTUAIIOTA WU
JIUCKYCCHN);

pacno3HaBaTh HeBepOajbHbIE CpEACTBA OOIIEHUS, MOHUMATh
3HAUYEHHE  COIMAIbHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHUS
KOH(QJIMKTHBIX CUTYyallMi, YMETh CMsT4aTh KOH(DIUKTBI U BECTH
MIEPETOBOPBL;

BJIQJIETh PA3NIMYHBIMU CIOCOOaMU OOIIEHHUS M B3aMMOJICHCTBUS,
NOHUMAaTh HaMEPEeHHs JAPYIuX JIOJeH, TPOSBIATh YBaKUTEIHHOE
OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOU ¢dopme (HopMyIupoBaTh
CBOM BO3PaXCHHUS;

pa3BEPHYTO U JIOTUYHO U3Jaratb CBOIO TOYKY 3pEHHS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AeSITeJIbHOCTD:

NOHUMaTh W  HCIOJb30BATh MPEUMYLIECTBA KOMAaHAHOW H
WHANBUAYyAIbHON pPaOOTHl MPH pPEHICHUH OHOJOTHYECKON MpOOIIEeMBl,



O00OCHOBBIBaTh ~ HEOOXOJUMOCTh MPUMEHEHHUS TPYNIOBBIX  (HopM
B3aUMOJICHCTBUS IPHU PEUICHUHU YUEOHOM 3a1a4u;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX AECUCTBUN C y4€TOM
OOIIMX UHTEPECOB M BO3MOMXKHOCTEH KaX/10T0 4jieHa KOJIJIEKTHBA,;

MPUHUMATh LEIU COBMECTHOH JAESTENbHOCTH, OPraHU30BBIBATH W
KOOPJIMHHUPOBATh JACHUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBIATH IUIAH
NEUCTBUM, pacupenessiTb poiau C Yy4€TOM MHEHUH YYaCTHHKOB,
00CyKIaTh pe3yJIbTaThl COBMECTHOW PadOTHI;

OLICHMBATh KaueCTBO CBOEr0 BKJIAJa M KaXJOr0 YYacCTHHUKA
KOMaH/Ibl B OOl pe3yabTaT 0 pa3padOTaHHBIM KPUTEPHUSIM;

IpeiaraTh HOBBIE MPOEKTHI, OLICHUBATh UJIEU C MMO3ULIMA HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh  IO3UTHUBHOE  CTPAaTETMYECKOE  IIOBEJACHUE B
pa3IMuYHBIX CHUTYalUsX, MPOSBISATH TBOPUYECTBO M BOOOpa)xKeHHE, OBITH
VWHULAATHBHBIM.

OBiaseHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSMMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS Ul BBISBICHUS IPOOJIEM U
UX PEILEHUS B )KM3HECHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU 1IENEBblE U
CMBICJIOBBIE YCTAHOBKU B CBOMX JEHCTBUAX U MOCTYNKAX MO OTHOLLIEHHUIO
K KUBOM IIPUPOJE, CBOEMY 3[I0POBBIO U 3JOPOBBIO OKPYKAIOLIUX;

CaMOCTOATENIBHO OCYLIECTBJIATh II03HABATEIBHYIO JEATEIbHOCTD,
BBISIBJISITH IPOOJIEMBI, CTaBUTh U (hOPMYJIUPOBATH COOCTBEHHBIC 33/1a4H B
00pa30BaTENbHOMN IEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH PEIICHUs MPOOJIEMBI C y4ETOM
HUMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIMpATh PAMKM Y4eOHOro MpeaMera Ha OCHOBE JIMYHBIX
IPEANOYTEHUH;

JeNaTh  OCO3HaHHBIM  BBIOOp, AapryMEHTHpPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

CrocOOCTBOBAaTh  (POPMHUPOBAHUIO U MPOSBICHUIO  IIHPOKOM
SPYAMLIMM B pa3HbIX OOJACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOIl
oOpa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:



7aBaTh OLEHKY HOBBIM CHUTyalHsM, BHOCHTb KOPPEKTHBBHI B
NEeATENbHOCTh, OEHUBATH COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJA/IeTh HaBbIKAMM I103HABATEIbHON pe(diekcHu KaK OCO3HAHMS
COBEpIIAEMBbIX JEHCTBUI U MBICIIUTEIbHBIX IPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUH, MCIONb30BaTh MPUEMBI PEICKCUH IJsl OLICHKH CHUTYAallHlH,
BBIOOPA BEPHOTO PEIICHUS;

YMEThH OLICHUBATh PUCKUA U CBOEBPEMEHHO NPUHUMATh PELICHUS I10
UX CHUKECHHUIO;

OPUHMMATh MOTUBBI UM apryMEHThl JApYyruX IpU aHAJIU3E
pE3yJIbTAaTOB EATENBHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATh ce0sl, MOHUMAs CBOM HEIOCTATKU U JOCTOMHCTBA,

OPUHMMATh MOTUBBI UM  apryMEHThl JApYyTrUX IpU aHAJIU3E
pE3yJIbTAaTOB JIEATENBHOCTH;

IPU3HABATh CBOE MPABO U IIPABO JPYI'UX HA OIIUOKH;

pa3BUBAaTh CIOCOOHOCTh TIOHMMATh MHpP C TO3UIUH APYTroro
YeJI0BEeKa.

IHPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHble  pe3yabTaTbl OCBOEHUS COAEpX aHUS  y4eOHOro
npeamera «buonorus» Ha yriayOJa€HHOM YpPOBHE OPHEHTHPOBAHBI HA
obecrieuenne npoduiabHOr0 o0ydeHus: oOydwaromuxcs Ouosorun. OHU
BKJIIOUAIOT: crienu@uyeckue s OUOJIOTUM HAaydHbIC 3HAHUS, YMEHUS U
CHOCOOBI JCUCTBUN MO OCBOCHHUIO, MHTEPIPETALUU U TPEOOpPa30BaAHUIO
3HAHWM, BUJBI JEATEIBHOCTH IO IIOJYYEHUIO HOBBIX 3HaHUM M HX
IPUMEHEHUIO B Pa3IMYHbIX YUEOHBIX, @ TAKKE B PEAIbHBIX KU3HEHHBIX
cutyauusax. [IpeamerHsie pe3yapTaThl IPEACTABICHBI IO TOJaM U3yYEHHUS.

[IpeameTHbie  pe3ynbTaThl  OCBOEHUS  y4eOHOro  mpeameTa
«buonorus» B 10 knacce 10MKHBI OTPaXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, B T[IO3HAHWU 3aKOHOB TMPUPOJABI M PEIICHWH MpoliIeM
pPAlMOHAIIBHOTO  NPUPOJOMNOJIB30BAHUS, O BKJIAJAE€ POCCHUICKHX H
3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWM, KOTOpasl BKIIIOYAECT:
OCHOBOIIOJIAraiyue OHOJIOTMYECKHEe TEPMUHBI W TOHATHA (JKHU3HBb,
KJIE€TKa, OpraHm3M,  MeTabOoJau3M, TOMEOCTa3,  CaMOpEryJsIus,



CaMOBOCIIPOM3BEJICHNUE, HACIEACTBEHHOCTb, W3MEHYMBOCTb, pPOCT U
pa3Butue), 6uonoruueckue teopun (kiaerouHas teopus T. llIBanna, M.
[lInerinena, P. BupxoBa, XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH T.
Moprana), yuenus (H. . BaBwioBa — o 1eHTpax MHOrooOpasus u
MPOUCXOXKJICHHUST KYJbTYpPHBIX PpAacT€HH), 3aKOHbI (€AMHOOOpa3us
MIOTOMKOB IE€PBOrO  TMOKOJIEHUS, pACIIEIUIEHUS, YUCTOTHl TaMeT,
HE3aBHUCUMOrO HacienoBanus I'. Menzaens, roMoJIOrM4ecKuX psioB B
HacjeJACTBeHHOM wu3MeHumBocTd H. WM. BaBwioBa), mnpuHIHIBI
(KOMILIEeMEHTapHOCTH);

BJIQJICHUE  OCHOBHBIMM  METOJAaMU  HAYYHOrO  IIO3HAHMS,
UCIIOJIB3YEMBIX B OHMOJOTMYECKUX HCCIEAOBAHUSAX JKHBBIX OOBEKTOB
(omucanue, U3MeEpeHne, HaOMIOEHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYHIECTBEHHBIE NPU3HAKU: BUPYCOB, KIETOK
OPOKApUOT ©  DYKApUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHu3MOB, B TOM 4HCII€ OakTepuid, rpuOOB, PACTCHU, KUBOTHBIX U
YeJI0BEKa, CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTEHHil, KUBOTHBIX,
YEJI0BEKA, IPOLIECCOB KU3HEAEATEIbHOCTH, IPOTEKAIOIINX B OpraHu3Max
pacTeHuM, JKUBOTHBIX U YeJIOBEKa, OMOJIOTMYECKUX IMPOIIECCOB: OOMEHa
BelleCTB  (MeTaboJM3M),  MpEBpallleHUsS  DHEPruH,  OpOXKEHUS,
aBTOTPO(PHOTO U TeTepOTPOPHOr0 THUIOB MNHUTAaHUSA, (OTOCHHTE3a U
XEMOCHHTE3a, MHTO3a, MeEH03a, TaMeTOreHe3a, 3MOpUOreHesa,
NOCTAIMOPUOHAIBHOTO  PAa3BUTHUS, PA3MHOXXEHHS, WHJMBHUIYyaIbHOTO
pa3BUTHS OopraHu3Ma (OHTOr€He3a), B3aUMOJICHCTBUS T€HOB, T€TEPO3KCa,
HCKYCCTBEHHOI'O 0TOOpA;

YMEHUE YCTaHABIMBATh B3aWMOCBSI3U MEXKY OPraHOMJIaMH KJIETKU
U UX (PYHKIUSMHU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYyHKIHUSIMHU,
MEXJIy OpraHamMM W CHUCTEMaMU OPraHOB y pPACTEHUMN, JKUBOTHBIX U
YeloBeKa W WX (YHKOMSIMH, MEXIy CHCTEMaMHd OpraHOB H HX
GYHKIUSAMHU, MEXIy 3TanaMud OoOMEHa BEIIeCTB, dTamaMu KJIETOYHOTO
[UKJIA ¥ JKU3HEHHBIX IMKJIOB OPraHU3MOB, dTalaMud 3MOPUOHAIBHOTO
Pa3BUTHS, TEHOTUIIOM M (EHOTUNOM, (PEHOTUIIOM U (HaKTOpaMU Cpeibl
OOHUTaHUS,;

YMEHHE BBISBIISITH OTJIMUUTENIbHBIC TPU3HAKU JKUBBIX CUCTEM, B TOM
YHCIIE PACTEHUH, )KUBOTHBIX M YEJIOBEKA;

yYMEHHE UCIIOIb30BaTh COOTBETCTBYIOIINE apryMEHTBHI,
OMOJIOTUYECKYI0O TEPMHUHOJOTUIO MU CUMBOJMKY [UJIsl JIOKa3aTesibCTBa
POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIII;



yMEHHE pelaTh OMOJOTHYECKHE 3a/Jayd, BBIABIATH MPUUYUHHO-
CIIEICTBEHHBIC  CBS3M  MEXKIY  HCCIEIyeMbIMH  OHMOJOTHYECKUMU
nporeccaM U SBJICHUSMH, JeNaTh BBIBOJBI U MPOTHO3bI HA OCHOBaHHUU
MOJIYYECHHBIX Pe3yJIbTaTOB;

yMEHHE BBINOJIHATh JaOOpaTOpHbIE W TMPAKTUYECKUE pPabOTHI,
coOmoaTh mpaBwia mnpu pabore ¢ y4eOHbBIM H  J1aOOpaTOPHBIM
000pyI0BaHUEM;

yYMEHUE BBIJIBUTATh TUIIOTE3bI, IPOBEPSITH UX SKCIIEPUMEHTAILHBIMU
cpeacTBaMu, (QOpPMYNHUpYsS Lelb  HCCIENOBaHUS, AaHAIM3HPOBATH
MOJTyYEHHBIEC PE3yJIbTAThl U €NaTh BHIBOIBL;

yMEHHE YYacTBOBAaTh B Y4E€OHO-HCCIIEIOBATEIbCKOW padoTe Mo
OMOJIOTHH, PKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX
HAaY4HBIX OOILECTB, U MyOJIMYHO MPEACTABIATH MOJTYYECHHBIE PE3yIbTaThl
Ha YYEHUYECKUX KOH(EPEHIUIX;

yMEHHE  OIICHMBAThb  ATHYECKHE  ACHEKThl  COBPEMEHHBIX
UCCleIoBaHN B oOnacT OWOJOTMM WU MEIUIUHBI (KIOHHUPOBAHUE,
MCKYCCTBEHHOE OILUIOJJOTBOPEHHUE, HAINPABIECHHOE HW3MEHEHHE T'eHOMa U
CO3JIaHHE TPAHCTEHHBIX OPTraHU3MOB);

YMEHUE  OCYIIECTBIATH  OCO3HAHHBIA  BBIOOp  Oyaymei
po)eCCHOHATTEHON JEATENHPHOCTH B 00JAaCTH OWOJIOTHH, MEIUIIUHEI,
OMOTEXHOJIIOTHH, BETEPUHAPHH, CEJIbCKOTO  XO3SHCTBAa, MUIICBOU
HPOMBIIIJICHHOCTH, yIIIyOnsTh MI03HABATEJbHBIN MHTEpEC,
HarpaBJICHHBI Ha OCO3HAHHBIA BHIOOpP COOTBETCTBYIOLIEH mpodeccun u
MPOJOHKEHNE OMOJIOTMYECKOTO 0Opa30BaHMs B OPraHU3AIUSIX CPEAHETO
po(hecCHOHATFHOTO U BBICIIET0 00pa30BaHUs.

[IpeameTHble  pe3ynbTaThl  OCBOEHUS  y4eOHOro  mpeameTa
«buonorus» B 11 Knacce N0MKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUU O MECTE W POJIM OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KAapTUHBI MUpPA, B TO3HAHUU 3aKOHOB MPUPOJABI U PEIICHUU
AKOJIOTUYECKUX MPOOJIEM YeIOBEYECTBA, a TAKXKE B PEIICHUU BOMIPOCOB
PaIMOHAIIBHOTO MPUPOIOTIONIB30BAHUS, U B (DOPMHUPOBAHUN IIEHHOCTHOTO
OTHOIIICHHUSI K TPHUPOJE, OOIIECTBY, YEJIOBEKY, O BKJIAJl€ POCCHUICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHY;

YMEHHUE BIJAJIETh CHUCTEMON OHOJIOTMUECKUX 3HAHWM, KOTOpas
BKJIFOYAET OMpEJEICHUS M MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATaIOIIUX
OMOJIOTUYECKNX TEPMUHOB W TIOHSATHH (BHI, 3KocHcTeMa, Omocdepa),



Ouonoruueckue Teopuu (dBomronMoOHHas Teopus Y.  JlapBuHa,
CUHTETHYECKas Teopus 3Boounn), yuenus (A. H. CeepuoBa — o myTsx
U HampaBieHusx sBoitonuu, B.W. BepHanckoro — o 6uocdepe), 3aKOHBI
(reretudeckoro papHoBecus JIx. Xapau u B. BaitHOepra, 3apo/ibIeBoro
cxonctBa K. M. bapa), npasuna (Munumyma FO. JInOuxa, skosioruueckon
MMpaMubl SHEPTUN), TunoTe3bl (runoresa «mupa PHK» V. I'mnbepra);

YMEHUE BIJIAJIETh OCHOBHBIMM METOJAMH HAyYHOI'O [O3HAHUS,
UCIOJIb3YeMbIMU B OMOJIOTUYECKUX HCCIIEIOBAHUSAX >KUBBIX OOBEKTOB U
sKocucTeM (omHcaHWe, W3MEpeHUe, HaOoIeHHe, JSKCIEPUMEHT),
Ccroco0aMu BBISIBJIEHUS U OLICHKU aHTPOIIOI€HHBIX U3MEHEHHH B PUPOJIE;

YMEHUE BBIICIIATD CYILIECTBEHHbIE MPU3HAKU: BU/IOB,
OMOTEOIICHO30B, JKOCUCTEeM U  Ouocdeppl, CTaOUIHU3UPYIOIICTO,
JIBHKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOTO otOopa,
AJUTONaTPUYECKOr0 W CUMIATPUUECKOTO0 BHI000pA30BAHMS, BIUSHUS
JBIKYIIAX cui IBOJIIOLIUU Ha reHo(oHa MOMYJISILHH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K Cpelne OOWTaHHs, YepeloBaHHS
HaIIPaBJICHUI 3BOJIFOLUH, KPYrOBOPOTA BEHIECTB M MOTOKA JHEPTHHU B
DKOCHCTEMAX;

YMEHHE YCTaHABJIWBATh B3aUMOCBSI3H MEXAY IPOLECCAMU
SBOJIIOLMY, JABWKYIIMMH CHJIAMH aHTPONOre€He3a, KOMIIOHEHTaMu
Pa3IMYHBIX IKOCHCTEM U MPUCTIOCOOIICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBIATh OTJIIMYUTEIIBHBIE TMPU3HAKU IKUBBIX CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K Cpele OOuTaHus, aOUOTHYECKUX W
OMOTHUYECKIX KOMIIOHEHTOB ASKOCHCTEM, B3aUMOCBS3€M OpraHM3MOB B
cooOIIIeCTBaX, AHTPONOTCHHBIX W3MEHEHHM B HSKOCHUCTEMAaxX CBOEH
MECTHOCTH,;

YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBHI,
OMOJIOTHMYECKYI0 TEPMHUHOJOTHUI0O M CHUMBOJIMKY [JIsl JIOKa3aTeNbCTBA
pPOJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYMI, B3aHUMOCBSI3U
OpraHu3MOB U Cpelbl OOWTaHUs, €IMHCTBA 4YEJIOBEUECKUX pac,
HEOOXOIMMOCTH COXPaHEHUs] MHOrooOpa3vs BUJOB M HKOCHUCTEM Kak
YCJIOBUS COCYIIECTBOBAHUS IIPUPOJIBI U YEIIOBEUECTBA;

YMEHHE pelath OMOJOTHYECKHE 3a/Jayd, BBIABIATH MPUUYUHHO-
CIIEICTBEHHBIC  CBS3M  MEXKIY  HCCIEIyeMbIMH  OHMOJOTHYECKUMU
IPOLIECCAMU U SIBJICHUSIMU, JI€NIaTh BBIBOJbI U MPOTHO3bI HA OCHOBAHUU
MOJIyYEHHBIX PE3yJIbTATOB;



YMEHHE BBINIOJHATH JITAOOpAaTOPHBIE W MPAKTHYECKUE PAOOTHI,
coOmofaTh TmpaBwia mnpu pabore ¢ y4eOHbBIM H  J1aOOpaTOPHBIM
000pyZI0BaHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, IPOBEPSITH UX SKCIIEPUMEHTAIEHBIMU
cpeAacTBaMu, (QOpPMYIHPYsS LEiNb  HCCICIOBaHUS, AaHAIM3HPOBATH
MIOJTyYCHHBIE PE3YIbTATHI U JACTATh BEIBOJIBL;

YMEHHE YYacTBOBAaTh B Y4E€OHO-HCCIIEIOBATEIbCKOW padoTe 1o
OMOJIOTUH, PKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX
HAY4HBIX OOILECTB, U MyOJIMYHO MPEACTABIATH MOJTYYECHHBIE PE3yIbTaThl
Ha YYCHUYECKHX KOH(EepeHIINsX;

YMEHHE OLICHUBATh THUIOTE3bI U TCOPUU O MPOUCXOKICHUU KHU3HH,
YeJI0BeKa M YEIIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U Crocobax
HpeAOoTBpaleHHs IT00aNbHBIX U3MEHEHU B Ouocdepe;

YMEHUE  OCYIIECTBIATH  OCO3HAHHBIA  BBIOOp  Oymymei
po)eCCHOHATEHON JeATEeILHOCTH B 00JIacTU OWOJIOTHH, DKOJIOTHH,
PUPOJIOTIONB30BAHMS,  MEIUIIMHBI, OWOTEXHOJIOTUH, TCHXOJIOTHUH,
BETEpUHAPUH, CEIIbCKOTO XO34HCTBA, MHUIIEBON MPOMBIIUICHHOCTH,
yrIIyOnsTh MO3HABATENbHBIA WHTEpEC, HAIpPaBICHHBIM Ha OCO3HAHHBIHI
BBIOOP COOTBETCTBYIOLIEH Mpodeccun U MpoA0JDKEHHE OMOIOrMYECKOTO
00pa3oBaHUs B OPTaHU3AIMUIX CPETHETO MPO(PECCHOHATBHOTO M BBICIIETO
0o0pa3oBaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoanuecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m Koutpoabn IIpakTHyeck
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
ble paboThl ue padboTbl pecypesI
1 buonorns kak Hayka 1
2 JKuBble cHCTEMBI U UX U3YYCHHE
3 buonorus knetku 0.5
4 XuMunueckas opranusanus KIeTKH 10 1
5 Crpoenue 1 pyHKIUH KIETKU 8 2
6 OOMeH BeleCcTB U NMpeBpallieHue S3HEPIUU 9 |
B KJIETKE
7 Hacnencrennas ungopmanus u 9 0.5
peanuzanus €€ B KJIETKe
JKW3HEHHBINH UK KIETKU 6 1
9 CrpoeHune u pyHKIIMH OpraHu3MOB 17 1.5
10 Pa3sMHOk€EHHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 0.5
U3MEHUYMBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTtnka yenoseka 0.5
15 Cenekiusi OpraHu3MOB 4 1




buoTexHOIOTHS M CHHTETHYECKAs
16 4
ounosorus
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOT'PAMME




11 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
No 11/ HanmenoBaHue pa3ieioB U TeM Korrpoabi Mpasrmeck (uudposbie)
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padboTbl pecypen
| 3apokJeHNe U Pa3BUTHUE 3BOIIOLMOHHBIX 4
MIPEACTABICHUI B OHMOJIOTUN
2 MukposBontonus U €€ pe3ysbTaTsl 14 2
Maxpo3BOIIOLHS U €€ PE3YyIbTAThI 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 15 L5
3emie
5 [TpoucxoxneHne 4enoBeKa — 10 !
AQHTPOIIOTEHE3
DKOJI0TUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpraHU3MOB U HAIOPTaHU3MEHHBIX 3 0.5
CHCTEM C OKpY’Karollen cpeon
7 Opranu3Mmel U cpesa oOuTaHus 1.5
DKoJ0Tusl BUAOB U MOIMYJISILIUMA 0.5
9 DKosorus cooOuecTB. DKOJIOTHIECKUe 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 Yenosek U OKpyXKaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 102 0 7.5




I[TPOTPAMME




ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KoJsmm4ecTBo yacos DJIEKTPOHHBIE
Ne Tema ypoxa Kontpoan | Ilpakruuec | uHppoBbie
n/n Bcero HbIE KHue 06pa3OBaTeﬂb
padoThbI padoThI HbI€ pecypcChl
| buonorus kak KOMIJIEKCHas HayKa U Kak |
9acTh COBPEMEHHOTO 00IIIecTBa
2 JKuBbIE cucTEMBI U KX CBOMCTBA 1
YpoBHEBas opranu3zanus KUBbIX CUCTEM 1
4 Hcropust OTKpBITUS U U3YUEHUS KIIETKH. |

Knerounas TCOpHUA

Metoasl MOJIEKYIIIPHON U KJIETOYHON
6uosorun. [Ipaktuueckas padora «M3ydyenue
METOIOB KJIETOUYHOMU OHOIOTUn
(xpomarorpadusi, nexkrpodopes,
muddepeHnmanbHoe HeHTpUPYrupoBaHuUE,

ITLIP)»
6 XUMUYECKUN COCTaB KIIETKU 1
. MuHepaabHbIC BEIIECTBA KICTKH, UX |
ouosoruyeckas poib
Opranuveckue BEIeCTBa KIETKH — OeNKH.
8 Jlaboparopnast pabota «OOHapy)eHue 1 0.5

OCJIKOB C MIOMOII[BIO0 KQU€CTBEHHBIX PEAKIIUI

9 CoiicTBa, Knaccupukanys u GyHKIUN 1




0€eJIKOB

OpFaHI/I‘IGCKI/Ie B€IICCTBA KIICTKH —

10
YIJIEBOABI
11 Oprannveckue BEIECTBA KIETKU — JIMITUIBI
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlaGopatopHnas pabota «VccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB)
13 Crpoenue u pynkunu AT®. [Ipyrue
nHykneozunrpudocparsl (HTD)
14 Cexsenunponanue JJHK. MeToasl reHOMUKH,
TPAHCKPUIITOMHUKHU, IPOTEOMUKH
15 Metoab! cTpyKTypHOU 6HOJIOTUU
16 Tuns! knetok. [IpokapuoTnueckas kieTka
CrtpoeHue 3yKapuOTHYECKOM KIIETKH.
17 [IpakTuueckas padbora «3ydueHue cBONCTB 0.5
KJIETOYHOU MeMOpaHbD»
18 [ToBepXHOCTHBIN anmapar KJIeTKH
OnHoMeMOpaHHBIE OPraHOUABI KJIETKU.
19 ITpakTruueckas pabota «M3yueHnue 1BUKEHUS 0.5
LUTOILJIa3MbI B PACTUTEJIBHBIX KIETKAX»
[TosryaBTOHOMHBIE OpraHOU bl KJIETKU:
20 MUTOXOH/IPHUH, TU1acTH Il JlabopaTtopHas 0.5

pa60Ta «HccnenoBaHue II1a3Moian3a u
ACIIIIA3MOJIN3a B PACTUTCIIbHBIX KIICTKAX»




21

HeMeM6p AHHBIC OPTaHONUABI KJIICTKU

22

Crpoenue 1 QyHKIMHU 1pa

23

CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas pabora «3yuenue
CTPOEHUS KJIETOK pa3IMYHBIX OPIraHU3MOBY

0.5

24

AccUMUISIMA U TUCCUMMIISIIIUS — JIBE
CTOpOHBI MeTabonmu3Ma. Turnsl ooMeHa
BeniecTB. JlabopaTopHas pabora «3yuenue
KaTaJIUTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
IIpUMepe aMMJIa3bl WIIKM KaTalla3bl)»

25

DepMEHTAaTUBHBIN XapaKTep peakLun
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «M3ydyeHue GpepMeHTaTUBHOTO
pacILenIeHus IepOKCHIa BOLOPOA B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAX»

0.5

26

benku-akTuBaTOPHI M OEIKU-UHTUOUTOPHI

27

ABTOTpOQHBIN THII OOMEHA BELLIECTB

28

dorocunTe’

29

XemocunTes. JlaboparopHas pabora
«CpaBHeHue npoleccoB (poTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AnaspoOHble opranu3Mbl. Buiel 6poskeHust.
JlaGopatopnas pabora «CpaBHeHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

31

AspoOHBIE OpraHU3MBbI. JTaIlbl
SHEPTEeTUYECKOro OOMeHa




9Hepr1/1${ MeM6paHHOFO rpaiu€HTa NPOTOHOB.

32 Cunte3 AT®: pabora npotoHHOI ATD-
CHUHTA3BI
33 Peakuuun matpuyHoro cuHresa
34 Tpanckpunuus — Matpuussiid cuate3 PHK
35 Tpancasauus u e€ Tansl
36 Koauposanue amunokucior. Pons pudbocom
B OMocuHTe3€e Oenka
37 Opranu3zanus reHomMa y IpoKapuoT U
9yKapuoT
18 MounekyIsipHble MEXaHU3MBbI SKCIIPECCUH
T€HOB y 9yKapHuoT
Bupycsl — HeksieTouHble HOpMBI KU3HHU U
39 obnuratHele napa3uThl. [IpakTuueckas 0.5
pabota «CozaHue MOJIeNTd BUPYyCca»
40 BupycHrble 3a001eBaHMs Yyel0BEKa,
KUBOTHBIX, PACTCHUI
41 HanorexHonoruu B OMOIOrUU U MEUILIMHE
42 JKU3HEeHHBINH UK KIETKU
43 Martpuunslii cunare3 JJHK
Xpomocomsl. JlabopaTopnas pabora
44 «M3yueHne XxpoMOCOM Ha FTOTOBBIX 0.5
MHUKpOTpenaparax»
45 Jlenenue KJIE€TKU — MHUTO3
46 Tune! knerok. KapruokuHes v IUTOKUHES. 0.5




JlaGopatopHnas pabora «HaOnronenue Mutosa
B KJIETKaX KOHYMKa KOpelIKa Jiyka (Ha
TOTOBBIX MUKpOMpenapaTax)»

47 Perynsuus ;kM3HEHHOTO MKJIA KJIIETOK

48 Opranusm Kak eIMHOE 11EJI0€

49 Txanu pactenuii. JlaboparopHas padora 0.5
«M3ydyeHne TkaHeld paCTCHUIN» '
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopartophnast pabora «3y4yenue Tkaneu 0.5
KUBOTHBIX»
Opransl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3yyeHnue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBU>KEHUE OpPraHU3MOB

54 [Intanue opranu3smMoB

55 IIuTaHne MO3BOHOYHBIX )KMUBOTHBIX.
[InmeBapuTenbHas cucTeMa 4eaoBeKa

56 JIpIXaHue OpraHu3MOB

57 JlbIxaHKe MO3BOHOYHBIX )KUBOTHBIX U
YeJI0BeKa

58 TpaHcnopT BeIIECTB y OpraHu3MoB

59 KpoBeHOCHas cucTemMa Mo3BOHOUYHBIX
KUBOTHBIX U Y€JIOBEKA

60 Briaenenue y opranusmos




61

3ammra y OpraHu3MoB

62 NMMyHHas cucrema 4enoBeka

63 PazapaxxuMocTh U perynsius y opranu3MoB

64 ['yMopasibHast peryasuus 1 3HI0KpUHHas
CUCTEMA KUBOTHBIX U YeJIOBEKa

65 @OpMBI pa3sMHOKEHHS OPraHU3MOB

66 [TonoBoe pazmMHOXKEHUE

67 Meiio3
I"ameTorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabota 0.5
«W3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akjaJKa OpraHOB U TKaHEH U3
3apOABIILEBBIX JIUCTKOB
Poct u pa3Butue xuBoTHbIX. JIabopaTopHas

71 pabota «BbIsiBIEHHE IPU3HAKOB CXOJICTBA 0.5
3apo/ibliiell TO3BOHOYHBIX JKUBOTHBIX)
Pa3sMHOXEeHME U pa3BUTHE PACTEHUM.

72 Jlabopartopnast pabora «CtpoeHue opraHoB 0.5
Pa3MHOKEHHUSI BBICILIUX PACTEHUI

7 HcTopusi cTaHOBIEHMS U Pa3BUTHUS TEHETUKU
KaK HayKH

74 OCHOBHBIE NOHSATHS 1 CUMBOJIBI T€HETHKHU. 0.5




Jlaboparopnas pabota «/Ipo3oduia kak
O0BEKT T€HETUYECKUX UCCIICIOBAHMID

3aKOHOMEPHOCTH HaCJI€0BaHMsI IPU3HAKOB.
MonoruOpuaHoe CKpenBaHue.

75 [IpakTuueckas padora "U3yuenue 1 0.5
pe3yabTaTOB MOHOTMOPHUHOTO CKPEIIMBAHUS
y apo3o¢uisr"

76 [{uTonornyeckue OCHOBBI MOHOTHOPUAHOTO 1
CKpEIIMBAHUS

77 Ananusupytouiee ckpeuiuBanue. Hermomnnoe 1
JOMUHUPOBaHHE
JurnOpunHoe ckpeuirBanue. [Ipaktuueckas

78 pabota «/3yueHune pe3yabTaToB 1 0.5
JUTUOPUIHOTO CKPEIIUBAHUS Y APO30(PHIIBD)

79 [{uTonornyeckre OCHOBBI AUTHOPHUIHOTO |
CKPEILHMBAHUS

80 CuerieHHOE Hacle0BaHUE TPU3HAKOB 1

81 XpOMOCOMHasI TEOPHUSI HACTEACTBEHHOCTH 1

82 I'enerunka nmosna 1

83 I'eHoTHN Kak 1ENOCTHAsI cucTeMa 1

24 I'eHeTYECKU KOHTPOIIb Pa3BUTHUS 1
pacTeHU, )KUBOTHBIX U Y€JI0BEKa

25 N3meHunBOCTD pU3HAKOB. Buabl 1
U3MEHUYUBOCTH

86 MonudukanoHHas ”3MEHYUBOCTh 1




87

BapuanmoHHBIi psiJi M BapHalliOHHAs
kpuBasl. JlaboparopHas paboTa
«MccrnenoBanue 3aKOHOMEPHOCTEN
MOTU(UKAITIOHHON H3MEHUYHUBOCTH.
[TocTpoeHne BapruaOHHOTO psiia U
BAPUALIMOHHOM KPUBOI»

0.5

88

I'eHoTHIIMYECKasS U3MEHUYHBOCTb.
KomOnHaTnBHAS H3MEHYHMBOCTD

&9

MyTanronHast U3MEHYHUBOCTh. [IpakTyeckas
pabora «MyTtamnuu y apo3oduisl (Ha
TFOTOBBIX MUKpOIIpENapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAallMOHHOTO IIpoIiecca.
OnuUreHeTHKa u 3MUreHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBIieHHEe U aHaJIH3 POJOCIOBHOI»

0.5

92

MeTtoasl METUIIMHCKON T€HETUKHA

93

3Ha“IeHI/Ie MeI[I/IIII/IHCKOI\/II TCHCTUKU B
HpeIIOTBpaIIIGHI/II/I " JICHCHHUHU I'CHCTHUYCCKUX
3a00/1€eBaHMIl YeIOBEKA

94

OCHOBHBIE ITIOHATHS CCJICKIINU.
Jlaboparopnast pabota «3yuenue copToB
KYJIbTYPHBIX PACTEHHI U TIOPOJI JOMAITHUX
KUBOTHBIX)»

0.5

95

MeTobl CeneKIIMOHHOM paboThI.
Jlaboparopnast pabota «M3yueHnrue MeTo10B
CEJICKLIUN PACTEHUIN

0.5




JloCcTHKEHMS CEeNEKIIMU PAaCTEHUN U

96 KHUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBUBKa pacTeHUID»

97 CoxpaHeHue, U3y4eHHE U UCTIOIb30BaHUE 1
TEHETUUYECKUX PECYPCOB
buoTexHosorus Kak Hayka U OTpacib

98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5
«3yueHne 06beKTOB OMOTEXHOJIOTUN

99 OcHOBHBIE HaNPaBIEHUS CHHTETUYECKOU |
Ouosiorun

100 XpOMOCOMHAs ¥ T'€HHAasi UHKEHEPUs 1

101 MeauuuHckre OMOTEXHOIOTUI 1

102 PesepBHbIit ypok. HOBT(U)peHHe, 0006m1eHue, |
cUCTeMaTu3alus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KIIACC

KoJsmm4ecTBo yacos DJIEKTPOHHBIE
Ne Tema ypoxka Konrpoan | Ilpakruyec | UM(PPOBbIE
n/m Bcero HbIE KHe oOpasoBaTenb
padoThI padoThI HbI€ pecypchbl
1 OpomononHas teopus Y. /lapsuna 1
) JIBH>KyIpe CHIIbI SBOJIOIMY BUIOB 1o Y. 1
JapBuny
3 bopr6a 3a cymiecTtBoBaHMe, €CTECTBEHHbIHN U |
UCKYCCTBEHHBII 0TOOD
4 DopMHUpPOBaHNE CUHTETUYECKOW TEOPUHU |
IBOJIIOLIAU
5 DTarbl HBOJIIOIMOHHOTO MPOIecca: |
MHUKPO3BOIIOLHUS U MAKPOIBOJIIOLIUS
6 [Tomynsius — 3neMeHTapHas €AMHULIA |
ABOJIIOLIMU
3aKOH FeHETHUUYECKOT0 paBHOBecus JIk.
7 Xapnau, B. Baitn6epra. JlabopaTtopnas | 0.5
paboTa «BpIsiBIeHNE U3MEHUYUBOCTH Y '
oco0ell OHOTO BHUJIa»
8 DneMeHTapHbIe (PaKTOPbI BOJIIOLUN 1
9 Dddekt ocnoatens. IhPexT OyTbUIOYHOTO |

TOpJIbIIIKA




Murpauuu. M30a0uu nOmyssuui:

10
reorpaduyeckas, Ouonornyeckas

1 EcTecTBeHHBII 0TOOP — HAINpaBIISIIOIIMMA
(hakTOp IBOIIOIIUHU

12 [TonoBoit oT6op
ITprucnocoOaeHHOCTh OPraHU3MOB Kak

13 pe3yabTaT MUKPO3BOIIOIMHU. JITabopaTopHast 0.5
pabota «M3ydyenue apoMopo30B U '
UMOAaNTalNNi y PACTEHUH U KUBOTHBIX)»

ITpumeps! prCcTIOCOOIEHUH y OpraHU3MOB:
Mopdosoruueckue, Gru3noIorn4eckue,

14 OMOXMMHUYECKHUE, TOBEIEHYECKHUE. 0
Jlaboparopnast pabota «IIpucnocobnenus o
OpPraHU3MOB U UX OTHOCUTENIbHAS
1IETIECO00PA3ZHOCTHY
Bun, ero xpurepuu u CTpyKTypa.

15 JlaGopatopnas pabora «CpaBHEeHHE BUI0B 0.5
110 MOpP(OJIOTHYECKOMY KPUTEPUIO»

16 CrpykTtypa BUza

17 BunoobpazoBanue kak pe3yiabTaT
MHUKPO3BOIIOLUU

18 CBs13b MUKPOIBOJIIOIMH U STTHIEMUOIOTHN

19 Maxkpoasomtonus. [laneonTonornueckue
METO]Ibl U3Y4YECHHMSI IBOITIOLUU

20 buoreorpaduueckre METOIbI H3yUCHUS

9BOJJIOIIMH




9M6pI/IOJ'IOFI/ILICCKI/Ie 1 CPABHUTCIIBHO-

21 MOp(OJIOTHYECKUE METO/IbI U3yUEHUS
HBOJIIOLIMH
MornexynsipHO-TeHEeTHUECKHE,

22 OMOXMMHUYECKUE U MATEMAaTHUYECKHUE METO/IbI
M3yUYEHUS 3BOJIIOLIUU

23 OO6mIre 3aKOHOMEPHOCTH IBOIOLIUN

24 AnantuBHas panuanus. HepaBHoMepHOCTb
TEMIIOB HBOJIIOLIH

25 Hay4Hble rUnoTe3b! IPOMCXOXKAECHUS KU3HU
Ha 3emiie

%6 JloHay4HBIE MTPEICTABICHHS O 3apOXKIACHUN
KHU3HU

7 OCHOBHBIE 3Tanbl HEOPTaHHYECKOU
HBOJIOIIH

28 I'unoressl 3apoXKACHUSA KU3HU
Hcropus 3eMin 1 METONIBI €€ H3yUICHHUSI.

79 Jlaboparopnast pabota «3yuenue u 0
OITMCaHHE UCKOTAEMBIX OCTATKOB JIPEBHUX o
OpPTraHU3MOB»

30 HavanbpHble 3Tanbl opraHiuecKoi 3BOTIOLUN

31 DBOJIOIUS 3YKapHOT
OcCHOBHBIE 3Talbl YBOITIOIMU PACTUTETHLHOTO

1 mupa. [Ipaktuueckas padota «M3ydyenue 0.5

0CcOOEHHOCTEH CTPOEHUs PAaCTEHUH pa3HbIX
OTZEIIOB»




OcHOBHBIE 3TaIIbI 3BOJJIFOIIMH KMBOTHOI'O

33
Mupa
DBOJIOIHS )KUBOTHBIX. [IpakTryeckas
34 pabota «3yuenne ocoGeHHOCTEHN CTpOeHUS 0.5
MTO3BOHOYHBIX JKHBOTHBIX)
35 PazButue xu3Hu Ha 3emiie Mo spam u
nepuoam
16 MaccoBble BBIMUPaHHUSI — 3KOJIOTUYECKHE
KPHU3HCHI MPOILIOTO
37 CoBpeMeHHBII 9KOJOTUYECKHI KPU3HC, €r0
0COOEHHOCTH
38 CoBpemeHHas cucTteMa OpraHu4eckoro Mupa
39 OCHOBHBIE CHCTEMATHICCKUE TPYIIIIHI
OpPTaHU3MOB
40 AHTpPOIIOJIOTHSI — HayKa O Y€JIOBEKE
41 Pa3BuTune npeacraBieHni 0 TPOUCXOKICHUN
YesioBeKa
MecTo yenoBeka B CUCTEME OPraHU4YECKOI0
0 mupa. Jlaboparopnas padota «13yuenue 0.5
0COOEHHOCTEH CTPOEHUs CKEJIeTa YeJIOBEeKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHHEM)»
43 JIBrKyIHe CHJIbI AaHTPOIIOTEHE3a
44 CooTHolIeHrne OMOTOTHYECKUX U
COLIMATBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a




46

ITaneorenetuka u najeoreHOMUKA

47

DBOIIONUL COBpPECMECHHOTI'O YCTIOBECKA

48

Yenoseueckue pacsel. [Ipaktuueckas pabora
«M3ydeHue 3KOIOrHYecKUX afanTanui
YeJI0BEKay

0.5

49

MG)KI[I/ICI_II/IHJ'II/IHapHHC MCETO/JbI
AHTPOIIOJIOTUHN

50

3apoxaeHUE U pa3BUTHE YKOJIOTHU

51

Metonst skonorun. JlabopatopHas pabota
«M3ydeHre METOJ0B IKOJIOTHUECKUX
HUCCIIETOBAHUIN)Y

0.5

52

3HadeHNE YKOJOTHUSCKUX 3HAHUI JUIA
YCJIOBCKAa

53

Okonorndyeckue pakTopsl

54

Abunotnyeckue gaktopsl. CBeT Kak
sKosornueckuit pakrop. JlabopatopHas
pabota «BpIsiBIeHNE TPpUCTIOCOOIEeHUI
OPTraHU3MOB K BIUSTHHUIO CBETa»

0.5

55

AlGuoTtnueckue dakTopsl. TeMrepaTypa Kak
sKosiornueckuit pakrop. JlabopaTopHas
pabota «BpisiBIeHHE TpUCIocobIeHu I
OpPTraHU3MOB K BIUSHHUIO TeMIEpaTypb»

0.5

56

Abunotnyeckue gpakTopsl. BnaxxHOCTh Kak
sKosiornueckuit ¢pakrop. JlabopaTopHas
pabota «AHATOMUYECKHE OCOOCHHOCTH
pacTeHuil u3 pa3HbIX MECT OOUTAHUS»

0.5




57 Cpenpl 0OUTaHUSI OPraHU3MOB 1
58 buonoruueckue puTMbl 1
59 XKuznennsle HopMbl OpraHU3MOB 1
60 buotnyeckue pakTopsl 1
3HaueHue OMOTHYECKUX B3aUMOJAECUCTBUI
61 JUISL CYILIECTBOBAHUSI OPraHU3MOB B CpeJie 1
oOuTaHus
2 DKOJIOTHYECKHE XapaKTEPUCTUKU |
HOMYJISILIUY
OCHOBHBIE TIOKA3aTENN NOIYJISLINN:
63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAs U 1
10JIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTENN NOIMYJISIINN:
64 PO’K1aeMOCTh, IIPUPOCT, TEMII POCTA, 1
CMEPTHOCTb, MUTPALIUU
65 DKoJoruueckasi CTpyKkTypa MonyJssiuu 1
66 JInHaMuKa MOIYJISUU U €€ peryisauus 1
67 KpuBble pocta 4MCI€HHOCTH TOMYJIALNH. |
KpuBsble BbIKMBaHUS
Okonoruyeckast HAIa Buaa. JlaboparopHas
68 pabota «IIpucnocobieHus: cemsiH pacTeHHI 1 0.5
K PacceseHUuIO»
69 Bun xak cucrema nomynsuui 1
70 3aKOHOMEPHOCTH MOBEJEHHUS U MUTPaLlii |

JKHNBOTHBIX




71 Co00111ecTBO OpraHM3MOB — OHOILIEHO3

72 DKocucTema Kak OTKpbITasi cuctema

7 KpyroBopot BemecTB ¥ OTOK SHEPTUNU B
HKOCUCTEME

74 OcHOBHBIE TOKA3aTeIN HIKOCUCTEMBI

75 DKOJOrM4ecKre MUpaMu/Ibl

76 W3meneHus coo0I111ecTB — CyKIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMbI MOPEN U OKEaHOB

73 [Ipupoanbie 3KOoCUCTEMBI. DKOCUCTEMBI
TYH/Ip, JIECOB, CTEIEH, MYCThIHb

79 AHTpPONIOTr€HHBIE 3KOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padota 0.5
«M3ydenue u onucaHue ypooIKOCUCTEMBD '
3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX

81 B3aUMOJICVICTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3JIEHCTBUS 3arpsI3HEHAN

%) pa3HBIX TUIIOB Ha CyOOPTraHU3MEHHOM,
OpPTaHU3MEHHOM, MOIYJIIIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmemanerapuas 060g09Ka
3emin

84 Yuenue B. U. Bepuaackoro o 6nochepe

85 3aKOHOMEPHOCTH CYyIIeCTBOBaHUs Orochepsl




KpyroBopotsl BeliecTs U

86 OMOre0XUMHUYECKUE LIUKITBI

%7 3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI
CyIIH

88 YcTolunBocTh Guochepsl

89 DKOJIOTHYECKHUE KPU3HUCHI U UX TPUYHHBI

90 BoznelicTBue uenoBeka Ha 6nochepy

01 AHTpONOreHHoe BO3/IeHCTBHIE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE TIPUHIIHITBI YCTOHYUBOTO
Pa3BUTHSI YETIOBEUECTBA U TIPUPO/IBI
ParmonansHO€ IPUPOAOTIONB30BAHNE U

94 COoXpaHeHHe OMOJIOTUYECKOT0 pa3HOOOpa3us
3eminn

95 Oo6o006menue no TemMme «MHUKPOIBOIIOLUS U €€
pe3yabTaThD»

96 O06o06uieHne no TemMe «MakpodIBOTIOIUS U €€
pe3yabTaThD»

97 O6061menue no Teme «I[Ipoucxoxaenue u
pa3BUTHE )XKU3HM Ha 3emIiie»

08 O600menue o reme «IIporcxoxaeHue
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O06o001ieHne o TeMe «KOJIO0rHsl — HayKa o

B3aUMOOTHOLICHUAX OPTraHU3MOB»




O6o006menue no Teme «Opraiusmsl U cpena

100 oOuTaHUS» !
101 O606meH1/ie 1o TeMe «DKOJIOTHSI BUJIOB U |
TTOTTYJISITTHI
102 O6061mmenue no Teme «bruocdepa — |
rJI00aTbHAs YIKOCUCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5




HNPOBEPAEMBIE HA EI'D 10 BUOJIOI'MA TPEBOBAHUA K

PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJBHOMN ITPOIT'PAMMBI CPEJJHEI'O OBIIETO

OBPA30BAHUA

Kona
nposep
S1eMOro
TpeOoB
aHuA

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMbl CPeTHETO
0o0u1ero oopazoBaHus

CdopmupoBaHHOCTH 3HAHUHN O MECTE M POJIU OMOJIOTUU B CHCTEME
€CTeCTBEHHBIX  HayK, B  (OPMHUPOBAaHMH  COBPEMEHHOM
€CTeCTBCHHOHAYYHOH KapTUHBI MHpa, B TIO3HAHWUU 3aKOHOB
NPUPOJIBI U PEIICHUU KM3HCHHO BAXKHBIX COIHAIBbHO-3TUYCCKHUX,
HKOHOMHYECKHUX, IKOJOTHYECKHX MPOOIeM 4eI0BEYEeCTBa, a TAKXKe
B PCEIICHUU BOIPOCOB PAIMOHAILHOTO IMPUPOAOIOIB30BAHUS, B
(OpMHPOBaHNUU IICHHOCTHOTO OTHOIICHHS K MPHPOJE, OOIIECTRY,
YeJIOBEeKY; O BKIAJEC POCCHHCKHX U 3apyOCKHBIX YUEHBIX —

OHMOJIOTOB B pa3BUTHE OMOIOTHH

Bnagenue cucremoil 3HaHUN 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMS, UCIHOJIB3YEeMbIX B OHOJIOTHYECKUX HCCICAOBAHUSAX
KHUBBIX OOBEKTOB U JKOCHCTeM (OMHCaHWEe, W3MEpPCHHE,
MpoBeJicHUE HaAOMIOeHUiT); croco0aMu BBISBICHUS W OLEHKHU
aQHTPOMOTCHHBIX U3MEHEHUI B IPUPO/IE.

YMenue BBIJIBUTATh TUIIOTE3HI, MPOBEPATH ux
AKCIEPUMEHTAIbHBIMU CpelicTBamu, bopmyupys esb
UCCIIEIOBaHMs, aHAIU3UPOBAThH MOJIYYCHHbIE PE3yNbTAaThl U JeNaTh
BBIBO/JIBI.

BrisiBiieHHE 3aBUCMMOCTH MEXIY HCCIEAYeMbIMU BeIUYHMHAMU,
OOBSICHEHHE TOJIyYEHHBIX pe3ylbTaToB M  (opmynupoBaHUE

BBIBOJOB C UCIIOJIB30BAHUEM HAYUYHBIX HOHHTHﬁ, TGOpI/Iﬁ H 3aKOHOB

YMeHue BIaNeTh CHCTEMOM OHMOJIOTMYECKUX 3HAHHMA, KOTOpas
BKJIOYAET: OCHOBOIIOJIArarolie OMOJOrMuecKiue TepMUHbI M TIOHATHS
(KU3Hb, KJIE€TKAa, TKaHb, OpraH, OpPraHu3M, BHJ, IOIYJISALUS,
JKOCHCTEMa, OuoreHos3, Ouocdepa; MeTaboIM3M, I'OMEOCTa3,

KJICTOYHBI ~ WMMYHUTET, OWOCHHTe3 Oenka, OHOIOIMMEpEI,




JTUCKPETHOCTD, CaMOperyJIsLs, CaMOBOCIIPOM3BE/ICHME,
HACJIEJICTBEHHOCTh, HM3MEHYMBOCTb, JHEPro3aBUCHUMOCTb, POCT H
pa3BUTHE);

Ouosiornueckue Tteopuu: kierouHas Tteopus T. IlIBanHa, M.
[MIneitnena, P. BupxoBa; KIOHAJIbHO-CEJIEKTUBHOTO HUMMYHHUTETA
II. DOpmux, WN.M. MeuynukoBa, XpPOMOCOMHasg  TEOpHUS
HacneacTBeHHOCTH T. Moprana, 3akoH 3apoasliieBoro cxonacraa K.
bapa, 3Bomounonnas teopus Y. JlapBuHa, CUHTETHYECKAs TEOPHUS
3BOJIIOLMHK, Teopuss aHTpomnoreHesa Y. JlapBuHa; Teopus
ouoreorieHo3a B.H. Cykauésa; yuenne H.I. BaBmiioBa o nieHTpax
MHOT000Pa3usl U MPOUCXOKACHHUS KYIbTYPHBIX PACTCHUM, yUCHUE
A.H. CeBep1ioBa o myTsX ¥ HallpaBJIEHUSX 3BOJIOLNH, yueHue B.1.
Bepnajckoro — o 6uocdepe);

3aKOHbl  (eAMHOOOpa3usi  MOTOMKOB  MEPBOrO  MOKOJICHHUS,
pacuieruieHus  NPU3HAKOB,  HE3aBUCHMOIO  HacIeAOBaHUS
npusHakoB ['. Menjens; ClenaeHHoro Hacne0BaHusl MPU3HAKOB U
HapylIeHusl cueruieHuss reHoB T. MopraHa; roMoJIOrH4ecKHX
pAnoB B HacieacTBeHHOW wu3MeHunBoctu H.M. BaBuiiosa;
reHernyeckoro pasHoBecus Jx. Xapnu u B. Baiiabepra;
3apozsimeBoro cxojcrsa K. bapa; Ouorenermueckuit 3akon 0.
I'exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTapHOCTH );

npaBuna (MuHumyma lO. JInOuxa, SKOJOTHYECKOW MHPAMUJIBI
qrcen, OMoMacChl U SHEPTUN);

runotesbl (koamepBaTtHoi A.W. Omapuna, mepBuyHoro OynboHa JIx.

Xomnpaeitna, mukpochep C. Dokca, pudosuma T. Uek)

Vmenue pe€uiaTb IMONCKOBBIC OHOJIOTUYECKHUE 3aJa4u, BbISIBJIATH
MNPpUYIUHHO-CJICACTBCHHLIC CBA3HU MCXKOY HCCIIEAYEMBIMU
OMOJIOTUYECKUMU O6’beKTaMI/I, nmponeccaMm MU ABJICHUAMU; JACIATH
BBIBO/IbI 1 IIPOTHO3bI HA OCHOBAHUHU ITOJIYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh TI'CHOTHIIMYCCKHUE CXEMbI CKPCIIMBAHUA [JIA Pa3HBIX
TUIIOB HACJIICAOBAHMHS IIPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMbI
NepeHOCa BCHICCTB M DOHEPIrUM B IKOCHUCTEMAX (I_IGHI/I IUTaHusI,

TMUIIEBHIE CETH)

YmMmenue YCTAaHABJIIMBATL B3aMMOCBA3M MCKAY CTPOCHUCM U
(bYHKI_[I/IHMI/IZ OpraHoOua0B, KJIETOK pa3HBbIX TKaHeﬁ, OpraHaMu H

CUCTCMaMHU OpPraHoOB Yy paCTeHHﬁ, KUBOTHBIX MW YC€JIOBCKaA; MEXKIY




TamamMu OOMEHa BEHIECTB; JSTamaMd KIETOYHOrO IUKIAa |
KU3HEHHBIX IUKJIOB OPraHU3MOB; JTalaMd SMOPHUOHAIBHOTO
pa3BUTHUA; TEHOTUNIOM U (EHOTHUIIOM, (PEHOTUNIOM U (aKTOpamu
cpenbsl OOWTaHUS; TMPOIECCAMH SBOJIIOIHH;, IBUKYIIUMH CHIAMHU
AQHTPOIIOT€HE3a; KOMIIOHEHTAaMHU  pa3JIMYHBIX JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I5[MI/I K HUM OpPraHu3MoOB

YMeHue BBIICTATH CYIIECTBEHHBIC IPU3HAKH:

CTPOCHHS  BHPYCOB,  KIETOK  IPOKApHOT M  DYKapHuoT;
OJHOKJICTOYHBIX M  MHOTOKJETOYHBIX OpPraHU3MOB, BH/IOB,
OMOTeO1IeHO30B, JKOCHCTEM U OHoc(hepbl; CTPOCHUS OPraHOB H
CHCTEM OpraHOB pACTCHUH, >XHBOTHBIX, YEIIOBEKa; MPOIECCOB
KU3HEACATEIBHOCTH, MPOTEKAIOMIMX B OpraHW3Max pacTEeHUH,
KUBOTHBIX M 4YeJOBEKa,; OMOJOTHYECKUX IPOLECCOB: OOMEeHa
BemiecTB (MeTabonu3M), MHPOPMALUMU U TPEBPALICHUS >HEPTUH,
OpoXeHUs, aBTOTPOPHOTO M TeTepOTPO(HOrO THUIOB MUTAHUS,
doTocuHTE3a M XEMOCHHTE3a, MHUTO3a, MEH03a, raMeTOoreHesa,
SMOpHOreHe3a, MOCTIMOPHOHAIBLHOTO PA3BUTHUS, PAa3MHOXKEHUS,
UHAUBUAYAIBHOIO pa3BUTHSA opraHusma (oHTOrEHE3a),
B3aUMOJICHCTBHSI T'€HOB, I'eTEPO3UCA; JICHCTBUI HCKYCCTBEHHOTO
oTOOpa, CTAOMIM3HMPYIOIIEro, MABIXKYILIETO U  Ppa3pbIBAIOIIECTO
€CTECTBEHHOTO O0TOOpa; aUIONaTPUUYECKOT0 M CUMIIATPUYECKOTrO
BUZ000pa30BaHus; BIUSHUS JBIKYIIUX CHJI DBOJIOIHMHA Ha
reHo()OH]] MOMYIISIIUY; TPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpeze
oOWTaHMs, YepeNOBaHMs HAINPaBICHUI HBOJIIOLUH; KPYyroBOpoTa

BCIICCTB U IIOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMuUpOBaHHOCTh YMEHUSI BBIICISATH CYIICCTBCHHBIC MPHU3HAKH
BHUPYCOB, KIETOK NPOKAPUOT M DIYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX ~ OpPraHU3MOB, BHJOB, OHOTEOIICHO30B U
IKOCHUCTEM; OCOOCHHOCTH TMPOIECCOB OOMEHa BEIIECTB H
MpeBpaIleHusi JHEPTUU B KIIETKE, (POTOCHHTE3a, TUIACTHYECKOTO H
SHEPreTUYecKOro OoOMEeHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OILTOJIOTBOPEHUS, PA3BUTUS U PA3MHOXKCHHS, WHIMBHUIYAILHOTO
pa3BUTHS OpraHu3Ma (OHTOreHesza), OOphHOBI 3a CYyIIECTBOBAHUE,
€CTeCTBEHHOTO O0TOOpa, BHI000pa30BaHMS, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB K cpejic OOMTaHMUSI, BIUSHUS KOMIIOHEHTOB YKOCHCTEM,
AQHTPOIIOTEHHBIX W3MEHEHHWH B JKOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBPALLEHUS SHEPTUU B Onochepe




VYmenue UCIIOJIb30BaTh COOTBETCTBYIOILINE apryMeHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTUIO M CUMBOJIUKY JUISl JOKa3aTeIbCTBA
pOACTBA  OpPraHM3MOB  pa3HbBIX  CHUCTEMAaTHYECKUX  TpYII;
B3aMMOCBSI3M  OPraHM3MOB M Cpeabl OOMTAaHUS; EIWHCTBA
YeJIOBEUECKUX pac; HEOOXOIMMOCTH 30pOBOro o0pasa >KU3HH,
COXpaHEHHs pa3HOOOpa3usi BHMJOB M SKOCHCTEM KakK YCIOBHS

COCYHIECTBOBAHUA IMTPUPOABI K UCJIOBEUCCTBA

YMeHHEe KPUTHUYECKH OILCHMBATh WH(OPMAIUIO OMOJIOTHYECKOTO
COJICP/KAHUS; WHTEPIPETUPOBATH ATUYECKHUE aCITeKThI
COBPEMEHHBIX  HCCIEJOBaHMW B  OHOJOTHM,  MEJIUIIMHE,
OMOTEXHOJIOTMH; PacCMaTPUBaTh TIJIO0ATBHBIE OSKOJOTHUYECKHE
poOJIeMbl COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOIICHHIO K HUM

COOCTBEHHYIO IMO3HIIHIO




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA EI'D 1O BUOJIOI'NHA

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

buonorus kak Hayka. JKMBbIE CUCTEMBI U UX U3YUEHUE

1.1

CoBpemeHHast OMOJIOTHS — KOMILIEKCHas Hayka. buonornyeckue Hayku
U u3ydaemble UMU TpoOsiembl. DyHIaMEHTANIbHbBIE, MPUKIATHBIE U
MOMCKOBBIC HAyYHBIE UCCIICIOBAHUS B OMOJIOTHU.

3naueHue Ouonoruu B (HOPMHUPOBAHWH COBPEMEHHOW E€CTECTBEHHO-
HayyHOUW KapTuHbl Mmupa. [Ipodeccuu, cBsi3aHHBIE C OHOJIOTHE.
3HaueHue OHWOJOTMU B MPAKTUYCCKOW JICATEIHHOCTH 4YEIIOBEKa:

MEJULHE, CENBCKOM X035MCTBE, IPOMBILUIEHHOCTH, OXPaHEe IIPUPOBI

1.2

JKuBble cucTeMbl Kak mpeaAMeT n3ydeHus: 6nonorun. CBONCTBA KUBBIX
CHUCTEM: EIMHCTBO XHMHYECKOIO COCTaBa, JHUCKPETHOCTh |
LEIOCTHOCTh,  CIIO)KHOCTb M YHOPSAIOYEHHOCTb  CTPYKTYpBHI,
OTKPBITOCTb, caMOOpraHu3alus, CaMOBOCITPOU3BEICHNE,
pa3apaXxuMoCTh, K3MEHUYHUBOCTh, POCT M Pa3BUTHE.

YPpOBHU OpraHU3alMM KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHBIN,
TKAHEBbIH, OPraHU3MEHHbIHN, MOMYJIALUOHHO-BUIOBOM, YKOCHUCTEMHBII
(buoreoneHotnueckuii), 6mochepusiid. [Iporeccrr, mpoucxosinme B
KHUBBIX cucTeMax. OCHOBHBIE MpU3HAKK *kXHUBOro. JKu3Hp Kak (opma

CYLIECTBOBAHUA MAaTCPUHU

1.3

Metonsl  Ouosormyeckoi — Hayku. HaOmionmeHue,  HW3MepeHUe,
AKCIIEPUMEHT, cUCTeMaTH3alus, MeTaaHanus. [loHsaTue o 3aBUCUMON U
HE3aBHUCUMOM MIEPEMEHHOM. [InanupoBanue SKCIEPUMEHTA.
[TocranoBka u mnpoBepka rumnore3. Hyneas rumnote3a. Ilonstue
BBIOOPKH M €€ JOCTOBEpHOCTb. Pa3bpoc B OMONIOTMYECKHUX IaHHBIX.
OneHka JOCTOBEPHOCTH IOJYYEHHBIX pe3ynbTaTtoB. IIpuumHbl
UCKaXEHHUS Pe3yJbTaTOB JKcrepuMeHTa. [loHsATHE cTaTHCTUYEecKOro

TeCTa

KneTtka kak Ononoruyeckas cuctema

2.1

Knerka — cTpykTypHO-(QyHKIMOHAIbHASL €IMHULA KUBOro. Mcropus
OoTKpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus
(T. IlIBann, M. Ilneiinen, P. BupxoB). OCHOBHbBIE I0JIOKEHUS

COBPEMEHHOM KJIETOYHOU TEOPHH.




MeTonbl MONEKYISIPHOW W KJIETOYHOW OHMOJOTHUU: MHUKPOCKOIIHS,
xpomatorpadusi,  anekTpodope3,  METOJ  MEUEHBIX  aTOMOB,

muddepeHnanbHOe HeHTPUPYTrupoBaHUE, KYIbTUBUPOBAHUE KIETOK

2.2

XUMUYECKUN COCTaB KJIETKH. Makpo-, MHUKPO- u
yIBTPAMUKpO3J1eEMEHThl. Bosia 1 €€ posib Kak pacTBOpUTEIS, peareHra,
ydyacTu€é B CTPYKTypUPOBAaHMM  KIETKM,  TEIUIOPETYJISALUU.
MunepanbHble BelIeCTBa KIETKH, HMX Ouonoruyeckas poib. Pounb
KaTHOHOB U aHMOHOB B KJIETKE.

Buonornyeckue nonmumepsl. beaku. AMHHOKUCIIOTHBIM cOCTaB OEJIKOB.
CrpykTypsl OenkoBoii MoJekyibl. llepBuunasi cTpykTypa Oenka,
NenTUAHas CBsI3b. BTOpHuUHas, TpeTHuYHAas, YETBEPTUUHASI CTPYKTYPHI.
Henarypanmsi.  CpoiictBa  OenkoB.  Knaccudukamus — OCNKOB.
Buonornyeckue pyHKIMM OEIKOB.

VYrneBonsl. MoHocaxapuapl, AMCaXapuibl, OJUrOCAXapuabl U
nonucaxapuabl. OOmMI T1IaH CTpoeHUus U (HU3HKO-XUMHYECKHE
CBOICcTBa yrieBoa0B. buonornueckue GyHKIIMN YTIE€BOIOB.

Jlunuper. T'wapodunbHo-ruApodoOHBIe cBoMcTBa. Kiaccuduxamms
munuaoB.  Tpurnuuepunsl,  ¢Gochonunuabl, BOCKH,  CTEPOUIBL
buonoruueckue ¢pynkuun aunuaos. O0ume cBONCTBA OMOTOTHYECKUX
MeMOpaH —  TeKydecTb, CHOCOOHOCTh K  CamMO3aMbIKaHHUIO,
HOJIyTIPOHUIIAEMOCTb.

Hyxneunossle kucnorsl. JIHK um PHK. Crpoenue HyKIE€MHOBBIX
kucnotr. Hyxneoruasl. Ilpunuun komruiementapHoctu. I[lpaBuio
Yapradda. Crpykrypa JJHK — aBoitnas criupans. MecToHaxoxaeHUE
u Oumonornyeckne ¢ynkuuu JHK. Bunet PHK. ®ynkmmu PHK B
KJIETKE.

Ctpoenune Monekyiabl AT®. Makposprudyeckue CBS3M B MOJIEKYJE
AT®. buonormueckue  ¢ynknuu  ATD.  BoccraHoBieHHbIE
MEePEeHOCUYUKH, X QyHKIuH B kieTke. CekBenupoBanue JJHK.
CrpyktypHast Ouonorus: OWOXUMHYECKHE U  Ouodu3MUecKue

MCCJIEIOBAHMS COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPhl OMOMOJIEKYJT
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Tumbl KIETOK: dyKapHOTHUYECKass U mpokapuoruyeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIC 00Pa30BaHUs KICTKH.

CtpoeHne mpoKapruoTUIEeCKOr KiIeTku. KieTouHas creHka OakTepuil u
apxeil. OCOOCHHOCTH CTPOCHHSA TeTEepPOTPOPHONH M aBTOTPOPHOI
NPOKAPUOTHYECKHUX KIETOK. MECTO M POJIbh MPOKAPHOT B OMOIIEHO3aX.

Ctpoenne u©  (QYHKUMOHHPOBAHUE  DYKAPUOTUYECKOM  KIIETKH.




[TnazmaTuueckast MemOpaHa (mmazmanemma). Crpykrypa
1a3MaTHYecKol  MeMOpaHBI. Tpancropt  BemiecTB  yepes
MJIa3MaTHYECKYl0 MeMOpaHy: maccuBHbIA (muddy3us, obieruyéHHas
muddy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA  AKTUBHBIN
tparcnopt). [lomynpoHunaemoct MemOpanbl. Pabora Hatpuii-
KaJIMEeBOr0 Hacoca. DHIOLMTO3: MUHOIMUTO3, (ParomuTo3. DK30LUTO3.
Knerounass crenka. Ctpykrypa ©u (GYHKIUM KIETOYHOW CTEHKHU
pacTeHuii, rpudoB.

IMurorazma. I{uto3ons. IluTockener. JIBUXKEHHUE IUTOILIA3MBI.
Opranounpl  kietku. OpHOMEMOpaHHbIE  OPraHOMJbI  KIIETKH:
supomnazmarudeckas cetb (IIIC), annapar ['oabmku, TM30COMBI, X
cTpoeHue W (QyHKUMU. B3auMOCBSI3b OJHOMEMOpPAaHHBIX OPraHOMJIOB
kjeTku. CTpoeHne rpaHyIsipHOro peTukyiayma. CHHTE3 pacTBOPUMBIX
OcenkoB. CUHTE3 KJIETOYHBIX MeMOpaH. [ magkuii (arpaHyJIspHBI)
SHJIOIIa3MaTHYeCKiil peTukymyMm. CekperopHas (yHKIuUsS ammapara
lNompmxu. Tpancmopr BemecTB B KieTKe. Bakyonum pacTUTENIBHBIX
kietok. Kierounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUHU, TIACTUIBL.
Crpoennie ¥ (QYHKUMM MUTOXOHApWUH u TuiacTuna. llepBuuHble,
BTOPUYHBIC M CJIOXHBIE IJIACTUABI (POTOCHHTEIUPYIOIIUX IYKApPHOT.
XJ0pOIIaCThl, XPOMOILIACTHI, JICHKOMIACTHI BBICIIUX PACTCHHIA.
HememOpanubie  opranounsl  kieTku CrtpoeHne u  QyHKIUH
HEMEMOpaHHBIX OPraHOWAOB KIETKH. PrbOocoMbl. MUKpO(hMIaMEHTHI
Mpieunsle kinetkd. Mukporpyoouku. Kinerounsiii nentp. Ctpoenue u
JNBU)KEHUE JKTYTUKOB W pecHUYEK. MUKpOTPYOOUYKH LUTOILIa3MBbl.
LenTpurob.

SAnpo. OOGonouka sapa, XpOMAaTHUH, KapUOIUIa3Ma, SAPBIMIKH, HX
CTpoeHWe W  (QYHKIOUH.  SIgepHbId  OCNKOBBIH  MaTpPHKC.
[TpocTpaHCTBEHHOE PACIOIOKEHHUE XPOMOCOM B HMHTEp(a3zHOM siIpe.
benku xpomaTtuHa — TUCTOHBI.

Kiierounbsie BritoueHus. CpaBHUTENbHAs XapaKTEpPUCTHUKA KIIETOK

AYKapHoT (PacTUTEIbHOU, ’KUBOTHOM, FPUOHOMN)
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ACCI/IMI/IJISII_[I/ISI U JUCCUMWIIALNA — JABC CTOPOHLL MeTabonu3Ma. THIbl
oOMeHa BelecTB: aBTOTPO(HBIE U rerepoTpodHbIl. YyacTue
KHCJIOpOoa B OOMEHHBIX Ipoleccax. DHepreTudeckoe obdecrnedyeHue
KIIETKU: npeBpamieine AT® B 0oOMEHHBIX  TpoIleccax.

@DepMEeHTATUBHBINA XapakTep peakUuil KIETOYHOro MeTaboau3Ma.




@epMEHTBl, HMX CTPOCHHME, CBOWCTBA M MEXaHHU3M JICHCTBHS.
Kodepmentsl.  Otnuumss ~ ¢GepMEHTOB  OT  HEOPraHUYECKUX
KaTajan3aToOpOB. benku-akTuBaTOphI u OeNKU-UHTHOUTOPHI.
3aBUCHMOCTh CKOPOCTH (EPMEHTATUBHBIX PEAKIUH OT Pa3IUYHBIX
(bakTopoB.

[lepBUUHBII CHMHTE3 OpraHMYECKHX BELIECTB B KieTke. DOTOCHHTE3.
Poinp xmopomnactoB B nporecce ¢porocunreza. CBeTOBas U TEMHOBAs
da3bl. [IpoaykTuBHOCTE (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (HakTopoB
Ha CKOpOCTh (hoToCHHTEe3a. 3HAaUeHue (POTOCHHTE3A.

XeMOCHHTE3. Pa3znooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuumpyomue OakTepuu, Kele300aKTepuu, cepodaKTepuu,
BOJIOPOJIHBIE OaKTepHH. 3HAUEHUE XEMOCUHTE3A.

AmnaspoOHbie opraHu3Mbl. Buabl Opoxenus. [IponykTsl OpoxkeHHS U
UX HCIIOJIb30BAHUE YENIOBEKOM. AHAa’pOOHBIE MUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTUHU ¥ BO3OYIUTEIH OOJIE3HEH.

AdpoOHBIE ~ OpraHu3Mbl.  JTalbl  YHEPreTHYECKOro  OOMEHa.
[TonroroBuTenbHbIHN 3TaM. [ MHKOIU3 — GECKUCIOPOHOE pacIleIICHUe
TJTFOKO3BI.

Buonornyeckoe oOkucieHue, WIM KJIETOYHOE JbIxaHue. Poib
MHUTOXOHJAPHA B  Tpomeccax  OMOJOTHYECKOTO0  OKHCIICHHS.
[Muknuueckne  peakuuu. OxucnurenbHoe  (ochopuarpoBaHHe.
[TpeumyiiecTBa a3poOHOrO MyTH OOMEHA BEIECTB Mepe]l aHa3POOHBIM.

O} PeKTUBHOCTH IHEPTreTUIECKOr0 0OMEeHa

2.5

Peaknuum wmatpuuHoro cuHte3a. I[IpUHIMI KOMIUIEMEHTAPHOCTH B
peakuusx MaTpU4YHOro cuHTe3a. Peanuszanus HacieACTBEHHOU
uHpopmaruu. ['eHeTHYECKU KOJ, €ro CBOWCTBA. TpaHCKPUIIIUS —
MaTpUYHBIN CHHTE3 PHK. [TpunIUIIBEI TPaHCKPUIILIHNU:
KOMIUIEMEHTAPHOCTb,  AHTUNAPAJUIENIbBHOCTh,  ACUMMETPUYHOCTb.
Tpancnsaus u e€ stanbl. Yuactue tpancnopTabix PHK B OnocunTese
Oenka. YcnoBus 6uocunresa 6enka. Kogupoanue amuHokucnor. Ponb
pubocoM B OMOCHHTE3E OelKa.

Opranuzanuss reHomMa Yy DpPOKapuoT M 3yKapuoT. Perynsuus
aKTUBHOCTH T€HOB y mpokapuot. ['umote3a omepona (. XKaxo0, XK.
Mano). Perynsamus oOMEHHBIX MpoIEeccoB B KieTke. KileTodHbIi
rOMeOCTa3s.

Bupycel — Hekierounble (GOpMBI KM3HM M OOJUTaTHBIC MApa3HTHL

CrpoeHue MNpoCThIX M CIOXKHBIX  BHUPYCOB, PETPOBUPYCOB,




6axteprogaros.
BupycHbie 3a0oneBaHusi dYelloBeKa, >KUBOTHBIX, pactenuil. CIIN]I,

COVID-19, counanbHbie ¥ MEAUITTHCKHUE TPOOIEMBI

2.6

Knerounslii nuki, ero mepuonasl u perynsiuus. Mutepdasza u MuUTO3.
OcobeHHOCTH TIPOLIECCOB, MpoTeKaromux B uHTepdase. IloaroroBka
KIeTKn K JeneHuro. IlpecuHrermueckuil (IOCTMUTOTHYECKUIN),
CUHTETHYECKUN U MOCTCUHTETUYECKUN (MPEMUTOTUYECKUIN) MEPUOIBI
uHTepdasbl.

Marpuunslii cunre3 JHK — permmkanus. [IpuHmmns! permmkanuu
JHK: KOMIIJIEMEHTApHOCTb, IIOJIYKOHCEpPBAaTUBHBIN CUHTES,
aHTunapavieabHocTb. Mexanusm pemmkauuu JHK. Xpomocomsl.
Crtpoenue xpomocoMm. Ternomepsl u TenoMepasa. XpoMOCOMHBIN HAOOP
KJIETKH — KapUOTHUIL. J[MIIOMIHBIN U TarjIONAHBIA HAOOPBI XPOMOCOM.
I'omonornuneie xpomocoMsl. [1010BBIE XPOMOCOMBI.

Henenne kierkn — muto3. CraguM MHUTO3a M IMPOUCXOMSIINE B HUX
npouecchl. Tumnbel Muto3a. Kaprokunes u nutokunes. buonornueckoe
3HaUE€HUE MHTO3a. Perynduus MUTOTHYECKOTO LHMKJIA KIIETKH.
[IporpamMmmupyemas kiieTouHasi THOeNb — arnonTo3.

(DYHKI_[I/IOHaJ'IBHaH IT'CHOMHKa

OpFaHI/I3M Kak OMoJoru4ecKas cucTeMa

3.1

OHOKJIETOUHbIE, KOJOHUAJIbHBbIC, MHOTOKJIETOYHBIE OPraHU3Mbl U
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMbl  Pa3MHOXKEHHSI  OPraHHU3MOB: Oecriooe  (BKITIOYAs
BEICTATUBHOE) ¥ TMOJOBOE. Buapl 0ecrmoiaoro pa3MHOKCHUS:
MOYKOBaHUE, CIIOPYJISIIHS, (pparMeHTaIus, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. llonoBble KIETKH, WJIM TaMmeThl. Meio3.
Cranuu wmeiio3za. IloBenenune xpomocom B Meiose. Kpoccunrosep.
buonornueckuii cMbIca MeKoO3a ¥ MOJIOBOrO mpolecca. Meno3 u ero
MECTO B KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzaponpimieBoe pasButue. ['amerorenes y >kuBOTHBIX. [lonoBbie
xene3pl. OOpazoBaHUE M PA3BUTHE MOJIOBBIX KJIeTOK. CriepMaToreHes3 u
ooreHe3. CrpoeHue mMONOBBIX  KiIeTOK. OIuiogoTBOpeHHE U
SMOpUOHANIBHOE pa3BUTHE >XUBOTHBIX. CHOCOOBI OIIOIOTBOPEHHUS:
HapyxHoe, BHyTpeHHee. [laprenorenes.

WnpuBunyansHoe  pa3Butue  opraHusmMoB  (oHrtorenes). Cranuum

aMOprOreHe3a KUBOTHBIX (Ha mpumepe Jsryimku). poGnenue. Tums




npobnerust. OcoOeHHOCTH APOOTICHUS MICKOTUTAIOIINX. 3apPOIBIIICBBIE
JUCTKH (racTpyisiuys). 3akiaka OpraHoB U TKaHEW W3 3apOJbIIIEBBIX
JUCTKOB. B3anMHoe BiMsiHME 4YacTell pa3BUBAIOLIETOCA 3apOjblilia
(oMOpurOHaNBbHAS UHAYKIUS ). 3aKIIa/IKa IJ1aHa CTPOCHUS YKHBOTHOTO KaK
pe3yJbTaT HEpapXUYECKUX B3aUMOJCHCTBUN TIeHOB. BimsHue Ha
SMOPHOHAIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPY>KAIOLIECH CPE/IbI.
Poct u pa3Butue xuBoTHBIX. [TocTamOproHanbHeli iepuo. [psmoe u
Henpsimoe pa3BuTHe. PazButue ¢ MmeraMmopo30M y 6€CIIO3BOHOYHBIX U
NIO3BOHOYHBIX JKMBOTHBIX. buonoruueckoe 3HaueHUE MPSIMOrO H
HENpsSIMOTO Pa3BUTHS, WX paclpocTpaHEHHE B Mpupoie. Tumbsl pocra
KUBOTHbIX. DaKTOpBl PErysiMU pocTa >KUBOTHBIX M YEJIOBEKA.
Craguun 1mOoCTOSMOPHOHAJIBHOIO Pa3BUTHUSA Y JKUBOTHBIX U YEJIOBEKA.
[Iepuons! OHTOrEHE3a YenoBeKa.

Pa3smuoxxenue u paszputre pacteHuid. ['amerodur u cnopodut. Meiios
B JKM3HEHHOM IMKIe pacteHud. OOpa3zoBaHue CIOp B Ipoliecce
Mmeiio3a. ['amerorenes y pacteHuil. OIIOJOTBOPEHHE U Ppa3BUTHE
pacTUTEIbHBIX OpraHu3MOB. JIBOIHOE OIUIOAOTBOPEHHE Y LIBETKOBBIX
pactenuil. Obpa3oBaHue U pa3BUTHE CEMEHU. MeXaHU3Mbl Peryisiuu

OHTOT€HE3a Y PACTEHHI U )KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTHA I'CHCTHUKH KaK HAYKH. OCHOBHBIE
TCHETUYCCKHE IIOHSATHS U CHMBOJBL. 1 OMOJOrHYHEIC XPOMOCOMBI,
AJUICJIbHBIC T'CHBI, aJbTCPHATHUBHBIC IIPU3HAKHU, I[OMI/IHaHTHBIf/'I n
peHeCCI/IBHHﬁ IIpU3HAK, I'OMO3UI0Ta, I'CTCPO3UIroTa, 4YUCTAsd JIMHHA,
FI/I6pI/II[BI, I'CHOTHMUII, (beHOTI/IH. OcHOBHEBIE METOAblI I'CHCTHKU:

rHOPHUI0TIOTHUECKUH, IUTOIOTMYECKHH, MOJIEKYIISIPHO-T€HETHUECKU I
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Monorubpuanoe ckpemuBanue. IlepBeiii 3akoH MeHzenss — 3aKoH
eanHOo00Opa3us ruopuI0B MEepPBOTo IIOKOJICHHS. [IpaBumno
JOMUHUpOBaHUA. Btopoil 3akoH MeHlens — 3aKOH pacIUEIUICHUS
MIPU3HAKOB. [uTomoruveckue OCHOBBI MOHOTHOPHIHOTO
CKpentuBaHusl. [ UIoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee  ckpemuBanue.  [IpoMexxyTouHbli  xapakTep

HacienoBaHus.  PacmienyieHMe  MPU3HAKOB — TMPU  HEMOJIHOM
JOMUHHUPOBAHUH.
JurunbpugHoe ckpemuyBaHue. TpeTuil 3akoH MeHzaens — 3aK0H

HE3aBUCUMOI'0 HAaACJICAOBAHUA IPU3HAKOB. HHTOHOFH‘ICCKHG OCHOBBI
,I[I/IFI/I6pI/II[HOFO CKpPCIIUMBAHMUA.

CueruieHHOe HacienmoBaHue Tmpu3HakoB. Pabotrer T. Moprana.




CuenieHHoe HacleI0BaHUE TE€HOB, HAapyLIEHHWE CLEIUIEHUS MEXIY
reHaMu. XpOMOCOMHasi TEOpHUsI HACJIECTBEHHOCTH.

'enernka mnosa. XpPOMOCOMHBIM MEXAaHHM3M OIPEAEIICHHUS IoJa.
AyTOoCcOMBI W IOJIOBBIE  XpPOMOCOMBI.  ['omMorameTrHoii U
reTeporaMeTHbI MoJl. ['eHeTuYecKkass CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CUEIJIEHHBIX € ITOJIOM.

l'enorun kak wemoctHass cucrema. [lmeloTponus — MHOXKECTBEHHOE
nercTtBue TreHa. MHOXKECTBEHHBIM ajuieiu3M. B3aumopeiicTBhe

HeaJlIesIbHbIX FeHoB. KoMiuiemeHTapHocTh. Dnuctas. [lonumepus

3.4

B3anmMoneiictBue reHotuna u cpeipl npu (opMHUpoBaHUH (PEHOTHTIA.
M3meHunBOCTh  mpu3HakoB. KauyecTBeHHblE UM KOJMYECTBEHHBIE
MpU3HAKU. BUbl N13MEHUMBOCTU: HEHACIIEACTBEHHAS U HACJICACTBEHHAsL.
MomudukanuoHHas W3MEHYUBOCTh. Ponb cpembl B (OpMHpOBAHHU
MOTU(HUKAIMOHHOW  M3MEHYMBOCTH. HopMa peaknmu TpHU3HAKA.
Bapuanmonsslit psin 1 Bapuanmonnas kpusas (B. Moranncen). ColicTBa
MOTU(UKAIMOHHON U3MEHUYHNBOCTH.

I'enoturnmueckas HW3MEHYUBOCTb. CsaoiicTBa TE€HOTUITUYECKON
M3MEHYMBOCTH. BUIbI TEHOTUITMYECKON N3MEHYMBOCTH: KOMOWHATHUBHAS,
MYTallMOHHASI.

KomOunatuBHasi 13MEeHUMBOCTb. Mei03 U TOJIOBOM MPOIIECC — OCHOBA
KOMOMHATUBHOW M3MEHUMBOCTU. POJib KOMOMHATUBHON M3MEHUYMBOCTH B
CO3/IaHUU F€HETUYECKOTr0 pa3HO00pa3ys B Mpeieax OJHOTO BUIA.
MyrtanmoHHas U3MEHYMBOCTb. Bupl MyTaluii: reHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W WHIYLMPOBAaHHBbICE MYyTalluu. SlaepHbie U
nuToIUIa3Marndeckue myTtanuu. COMaTHYECKHME U TOJIOBbIE MYTAlIUU.
[IpyunHBl BO3HUKHOBEHHs MyTaluil. MyTrareHpl M uX BIUSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH  MYTAallMOHHOTO  Ipouecca. 3aKoH
TOMOJIOTMYECKUX PSAAOB B HacileACTBEHHOW u3MmeHuuBoctu (H.M.

Bagunos). BuesiiepHast ”3MEHUUBOCTh U HACJIEICTBEHHOCTh

3.5

Kapuotun wuenoBexka. MexayHapojaHas mnporpaMma HCCIEeI0BaHUS
F€HOMa 4YeJoBeKa. MeTroapl H3yd4eHUsT TEHETHKH  4YeJOBEKa:
reHeaJIOrH4eCKuid, OJIM3HEIIOBBIN, IUTOT€HETUUYECKUH, TOMYJISIIMOHHO-
CTaTUCTHYCCKUM, MOJIEKYJIAPHO-T€HETUYECKHU . CoBpemeHHOe
omnpeaeeHue TeHOTHIIA: IMOJITHOTEHOMHOE CEKBEHHpPOBaHUE,
F€HOTUIIMPOBaHME, B TOM uyuciae ¢ nomowmpro [II{P-ananusa.
HacnenctBennbie 3a0oeBaHus 4YeIOBEKa. | €HHbIE U XPOMOCOMHBIC

0one3Hu YCJIOBCKa. bone3nn C HaCJICACTB SHHOI




MPEeIPacloIOKEHHOCTbIO.  3HAYEHUE MEAMIMHCKOW TE€HETUKU B
NPEJOTBPAILICHUH M JICYCHUH TE€HETUYECKUX 3a00JIeBaHUN YeJIOBEKa.

CTBOJIOBBIE KJIIETKHU

3.6

Jomectukauus u cenekuus. 3apoXkKIACHUE CENEKIUH U JIOMECTUKALMH.
VYuenne H.W. BaBuiioBa o IEHTpax MPOUCXOXKICHUS U MHOTOOOpasus
KYJIbTYpPHBIX pacTeHHil. Poib cenekuyu B CO31aHuM COPTOB paCTEHUN U
opoJ1 )KUBOTHBIX. COPT, NOpPO/1a, IITAMM. 3aKOH TOMOJIOTUYECKUX PSJIOB
B HacyencTBeHHoM u3MeHunBoct H.M. BaBuioBa, ero 3Hauenue st
CEJIEKLIMOHHON pabOTBhI.

MeToap! ceneKInOHHOM padoThl. MICKyCCTBEHHBIH 0TOOpP: MacCOBBIN U
WHIUBUIYTbHBIA. DTambl KOMOWHAIIMOHHOW cejeKinuu. VcmbiTaHue
npou3BouTeNell Mo NmoToMcTBY. OTOOp MO TEHOTHIY C IMOMOIIBIO
OIICHKH (DEHOTHNA TOTOMCTBA U OTOOpP IO TEHOTHUITy C ITOMOIIBIO
ananusa JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJl CEJIEKIIMOHHOM paboThI.
PannanmoHHbIi U1 XMMHUYECKUA MyTareHe3 Kak MCTOYHUK MyTaluid y
KyJIbTYpHBIX  (OpM  OpraHu3moB. Vcmonp3oBaHHME TEHOMHOTO
penakTUpoBaHus M MeToA0B pekoMOuHaHTHBIX JIHK mis momyuenus
MCXOJIHOTO MaTepHalia Jiisl CEJIEKLUU.

[Tomyyenue TMOJIUILJION/I0B. Buytpusnnosas THOpUIU3ALIHSL
brmmskoponcTBenHoe ckpenyBaHue, wid UHOpuauHr. HeponcrBeHHoe
CKpeIMBaHWe, WIM ayTOPUOVHT. [erepo3ruc ¥ €ro  NPHYHHBL
Hcnonb3oBanue rereposuca B cenekuuu. OtaanéHHas THOpHIM3AIHAL
[Ipeononenue Gecruious MEXBUIOBBIX THOPUIOB. J{OCTIKEHHUS CENIEKIUN

pacTeHHI U AKUBOTHBIX

3.7

OOBbeKThI, UCTIONb3yeMble B OMOTEXHOJIOIUH, — KIETOUHbIE U TKAaHEBbIE
KYJbTYpbl, MHUKPOOPraHHM3MbI, HX XapaKTEPUCTHKA. TpaauiiMOHHAs
OMOTEXHOJIOTHS:  XJICOOTEYeHHE,  IMOMYYCHHE  KUCIOMOJOYHBIX
NPOAYKTOB, BUHOJeNWE. Mukpobuonoruyeckuii cuHTe3. OOBEKTHI
MUKPOOHOIOTUYECKUX TEXHOJIOTUH. [IpousBoncTBo Oenka,
aMHUHOKHMCJIOT M BUTaMHHOB. VICKyCCTBEHHOE  OIUIOAOTBOPEHUE.
PexoHCTpyKIMsl AMIEKIETOK M KJIOHUPOBAaHUE JKUBOTHBIX. MeTOon
TPaHCIUIAHTALUH S1/IEP KIETOK.

XpOMOCOMHAsI U TeHHass UHXeHepHsl. VICKyCCTBEHHBI CUHTE3 I'€Ha U
KOHCTpynpoBanue  pexomoOunantHeix JIHK.  [loctmwkenus w
MEePCHEKTUBBl XPOMOCOMHOM M T'€HHOM HMH)XEHepuu. MeaunuHckue

OMOTEXHOJIOTHH. VCcIIoIb30BaHME CTBOJIOBBIX KIIETOK




Cucrema n MHOFOO6pa3I/Ie OpPraHu4€CcKoro Mupa

4.1

buonorudeckoe pasHooOpaszue opranu3moB. COBpeMEHHAs CHUCTEMa
OpraHWYecKoro wmwupa. [IpuHIMIBI Ki1accu(DUKAIMK  OPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIBI OPTaHNU3MOB.

OCOOEHHOCTH CTPOCHUSI U KUZHEIEATETbHOCTH OJHOKJIETOUYHBIX
OpPraHHU3MOB. bakrepun, apxewq, OJHOKJIETOYHEIE rpuoBkl,
OJIHOKJICTOYHBIC BOJIOPOCIIM, JApPyrue NpOTUCTBL. KoJloHHaIbHBIC
OpraHu3Mbl. JIBIKEHUE OJHOKIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
)KFYTI/IKOBOC, peCHI/I‘IHOC. 3aH_[I/ITa y OJHOKJICTOUYHBIX OpFaHI/ISMOB.

PaznipaxxuMocTh y OJHOKIJIETOYHBIX OPraHUu3MOB. TaKCHCHI

4.2

MHoOrokjeTouHble pacTeHus. B3auMOCBsI3b 4acTeil MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOTO
opranu3zma. OpraHusm Kak enuHoe Ienoe. Tkanu pacteHuil. Tumbl
pacTUTENbHBIX TKaHEW: oOpa3oBareibHas, MOKPOBHAs, MPOBOJAIIAL,
OCHOBHas, MexaHuueckas. OCOOCHHOCTH CTpoeHus, (QYHKIHA |

pacIoIoKEeHHUs TKaHEel B OpraHax pacTeHHi

4.3

BereraruBHble U 'eHEpaTUBHBIE OPraHbl pacTeHUH. PYHKIUU OPraHOB
u cucteM opraHoB. Kapkac pacreHuid. J[BMXKeHHME MHOTOKJIETOUYHBIX
pacTeHui: Tponu3Mbl U HacTuu. [loryonieHne Bopl, yriIeKUCIOoro ra3a
U MHUHEpPAIbHBIX BELIECTB pacTEHUsIMHU. J[pIXaHuUE pacTeHHIl.
Huddysus ra3oB yepe3 NOBEPXHOCTh KIETKU. TpaHCIIOPTHBIE CUCTEMBI
pacteHuii. BpiaeneHue y pacTeHuid. 3ammTa y MHOTOKJIETOYHBIX
pacrenuii. Kyrukyna. CpencrBa NacCUBHOM M XMMHUYECKOW 3aIUTHI.
DOUTOHLIUABL.

Pazgpaxxumocts M perymsauus y opraHusmoB. Pasgpakumocts u
peryisiuus y MHOTOKJIETOYHBIX pacTeHHil. POocToBbIE BemiecTBa M UX

3HA4YCHUC

4.5

MHoroxkneTouHble KUBOTHbIE. B3auMOCBs3b YacTeld MHOTOKJIETOYHOTO
opranu3ma. TkaHH, OpraHbl U CHUCTEMbl OPraHOB MHOT'OKJIETOYHOTO
opranu3ma. Opranu3sm kak eauHoe wenoe. I['omeocras. Tkanu
JKUBOTHBIX M 4YeJIoBeKa. TUnbl JKUBOTHBIX TKAHEH: SNUTCIINAJIbHAasd,
COCMHUTENIbHAsA, MbllIe4Has, HepBHas. OCOOEHHOCTH CTpPOCHUS,

(GYHKIMN 1 pacroyioKeHHs TKAHEH B OpraHax >KUBOTHBIX M YeJIOBEKa

4.6

Opransl U cuUCTEMbl OPraHOB KUBOTHBIX. DYHKIIUK OPTaHOB U CUCTEM
opraHoB. Omopa Tena opraHu3moB. CKeneTsl OJHOKJIETOYHBIX H

MHOT'OKJICTOYHBIX JKMBOTHBIX. HapyKHBII M BHYTPEHHUH CKeEJET.




CtpoeHue U TUIIBI COEAMHEHUS KOCTEN.

JIBukeHre MHOTOKJIETOYHBIX JKMBOTHBIX. IluTaHMEe IKUBOTHBIX.
[TuTanue MO3BOHOYHBIX >KMBOTHBIX. J[pixaHue >kMBOTHBIX. KoxkHOE
neixanue. XKabepHoe U IEroyHoe bIXaHHE.

JIpixaHue NO3BOHOYHBIX MKUBOTHBIX. OBOJIIOLIMOHHOE YCJIOKHEHUE
CTpOEHHS JIETKUX MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeiabHas cuUcCTeMa
yesioBeka. MexaHu3M BEHTUIILUM JIETKUX Y NITULl U MJIEKOIUTAIOIINX.
TpaHcnopT BeniecTB y OpraHu3MoB. TpaHCIOpPT BELIECTB Y JKUBOTHBIX.
KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX >KUBOTHBIX. Kpyru kpoBooOpaiiieHusi. DBOIIOIMOHHBIE
YCIO)KHEHHUST ~ CTPOEHUS KPOBEHOCHOM  CUCTEMBI  ITO3BOHOYHBIX
KUBOTHBIX. BblieneHne y opranu3moB. BblieneHne y >KMBOTHBIX.
CoxkpaturenpHble Bakyosu. Opransl BolieseHus. CBsi3b IOJOCTU TeNa
C KpPOBEHOCHOM M BBIIEIUTENBHOM cucTeMaMmu. Beinenenue y
NO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX >KUBOTHBIX.
[ToxpoBBI ¥ UX IPOU3BOAHBIE.

PaznpaxxuMocTh W peryisiuus y OpraHu3MoB. Paznpaxumoctb y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxumMocts U perynsnus
Yy MHOT'OKJIETOUHBIX pacTeHuil. POcTOBBIE BelleCcTBA U UX 3HAUEHUE.
HepBHast cucrema u pediaeKTOpHas Perysius Y MHOTOKJIETOYHBIX
KUBOTHbIX. HepBHas cucrema u €€ oOTHEAbl. OBOIIOIHMOHHOE
YCII0)KHEHHUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX.

PazpaboTka  anroputmMoB M mporpamMm Uit 3¢ (EKTUBHOU
(YHKIMOHATIHHON aHHOTAIIMA TEHOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB,

METa00I0MOB MHUKPOOPIraHHu3MOB, paCTeHHﬁ, JKHUBOTHBIX U YCJIOBCKa

OpFaHI/I3M YCJIOBEKA U €TI0 3J0POBbLE

5.1

Opranel 41 cHCTEMbI OpPraHoB uyesoBeka. OTIeNbl TOJIOBHOIO MoO3ra
IIO3BOHOYHBIX  JKUBOTHBIX. Peduexc u  peduiekropnas  ayra.
BesycnoBuble U ycioBHBIE pediekchl. ['ymopanbHas peryisiuus u
SHJOKPHHHAs CUCTEMA JKUBOTHBIX M 4esloBeKa. JKee3sl SHIOKPUHHOU
CUCTEMBI U UX T'OPMOHBI. JlelicTBUE TOPMOHOB. B3auMOCBs3b HEPBHOU
U DSHJOKpUHHOM cucteM. I'mnoranamo-runodusapHas cucrema.

Pednexc u pednexropnas ayra. bezycinoBHbIle U yCIOBHBIE pedIeKChI
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3amura opraHuzma oT Ooje3Heil. MMMyHHas cucrema uenoBeka.
Kieroynelii ¥ rymMOpanbpHbIi ~ HMMMYHHUTET. Bpoxnéunsli,

npuoOpeTéHHbI cennuyeckuii UMMYHUTET. Teopus KIOHAJIbHO-




cesiektuBHOoro ummynurera (I1.Opnux, ®.M.bepuer, C.Tonerasa).
BocnanuTensHple  OTBETHI  OpraHM3MOB.  Poib  BpOXXIAEHHOTO

HMMYHHUTCTA B Pa3BUTHUH CUCTCMHbBIX 3a00J1eBaHUI
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KposenocHas cucrema u e€ opranbl. Cepaiie, KpOBEHOCHBIE COCYIbI U

KkpoBb. Kpyru kpoBooOparienus. Pabora cep/ia u e€ perynsmnus

54

Hpixanue uvenoBeka. [duddys3us razoB uepe3 MOBEPXHOCTb KIIETKH.
JpixarenpHass cucTeMa 4yenoBeka. JlpIxaTenbHass MOBEPXHOCTb.

Perynsitust apixanusi. JpixaTenbHble 00bEMBI

5.5

[TnmeBapuTenbHas cucreMa uenoBeka. OTAenbl NMUIEBAPUTEIBLHOTO
Tpakta.  IIumesapurensHble  kKene3bl.  BHyTpumonoctHoe U

BHYTPHUKIICTOYHOC ITHIICBAPCHNEC

5.6

[ToxpoBsl u ux npousBogHsle. Opransl Belaenenud. [louku. Ctpoenue
u (pynkunonupoBanue Hedpona. OuibTpanus, CeKperus u oopaTHOe
BCAChIBAaHME KaK MEXaHU3Mbl pabOThl OpPraHoB  BBIJICICHHUS.

OO0pa3oBaHre MOUM y YEJIOBEKA

5.7

I[BI/I}KeHI/Ie yeloBeKka: MplmeyHas cucrema. CKeJIeTHBIC MBIIINBI 1 UX

pabota. CTpoeHHE U TUTIBI COSTUHEHUS KOCTEH

Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

6.1

OpomononHas teopust Y. [lapBuHa. IIpennochliku BO3ZHMKHOBEHUS
napsuHu3Ma. JKu3Hb U HaydHas aesarelbHocTh Y. JlapBuHa.
JBwxymue cuibl 3Bojonuu BugoB 1o Y. JlapBuny (BbICOKas
WHTEHCUBHOCTh  PAa3MHOXXEHHUS ~ OPraHU3MOB,  HAaCJIEACTBEHHas
U3MEHYUBOCTh, OOprOa 3a CYIIECTBOBaHHE, €CTECTBEHHBIH W
UCKYCCTBEHHBII 0TOOD).

Odopmiienne cunrernyeckot Teopun sBosonuu (CTD). Heitrpansnas
Teopus sBoonnu. CoBpeMeHHasl 3BOJIIOIMOHHAsA OMOIOTUsl. 3HaYCHHE
SBOJIIOIIMOHHOM Teopud B (POPMHPOBAHMHM €CTECTBEHHO-HAYYHOM

KapTHUHBI MUPA

6.2

[Tomynsimust Kak ayeMeHTapHas eauHula 3BOMOIUH. COBpeMEHHBIE
METOABl OLIEHKH TeHETUYECKOr0 pPa3sHOOOpa3ust H  CTPYKTYPHI
nonynsiuii. V3MeHeHne TreHooHIa MOMyNSAIUU KakK 3JIEMEHTapHOe
SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH TIE€HETHYeCKoro paBHOBecus JIxk.
Xapnau, B. BaiinGepra.

DieMeHTapHbIe (hakTopbI (mBmxkymIME CHJIBI) 3BOJIIOLUU.
MyrtanuonHuslii mponecc. KomOuHaTHBHAs W3MEHUYUBOCTH. J[peiid

I'CHOB — cnyqaﬁHLIe HCHAITPABJICHHBIC M3MCHCHUA 4YaCTOT ajjieNie B




nonynsusax. dddext ocnoBarens. Murparun. U30smus nomysuii:
reorpadpuyeckas (mpocTpaHCTBEHHAs), Ouosiornueckas
(penporyKTHBHA).

EcrecTBennblii 0TO0Op — HampaBisonuil Gakrop 3Boirorun. OopMel
€CTECTBEHHOI'0 orbopa: JBHKYIIHMN, CTaOUIU3HPYIOLINH,
paspeiBaromuii (qu3pynTuBHEI). [TonoBoi oTOOP.
[TpucrocobIeHHOCTh OPraHU3MOB Kak pe3yiIbTaT MHKPOIBOJIOLHH.
Bo3nukHoBeHHME mpHCIIOCOOICHUN y OpraHu3MoB. ApoMop¢o3bl U
uavoanantauuy. [lpumepbl  nmpucnocoOneHUl y  OpraHU3MOB.
OTHOCUTEIBHOCT MPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKPO3BOIIOIMHU. M30msmus — Kio4yeBoi (pakTop BUI000pa30BaHMSL.
[Iytn U CHOCOOBI BU000pa30BaHUS: IJIONIAaTPUIECKOe
(reorpaduueckoe), CUMITATPUUYECKOE (IKOJIOTHIECKOE), «XMIHOBEHHOECH
(monurutonu3anus, rudbpuanzanus). JIMTENbHOCTh ABOJTIOIMOHHBIX
IPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BomoMOHHON Ouonoruu B pa3pabOTKE HAayYHBIX METOOB
coxpaHeHHus Ouopa3zHooOpazus. MUKPOIBONIONUS H  KOIBOJIOIHUS
Napa3uTOB M UX X035eB. MexaHu3Mbl (OPMHUPOBAHUS YCTOHUNBOCTH K

AHTUOMOTHKAM U CITOCOOBI OOPBLOBI ¢ HEH

6.3

Metoapl u3ydeHHs MakpodBoitonuu. [laneoHTonornyeckne MeTOoAbI
u3y4deHus sBoonnu. [lepexonnsie Gopmbl U GUIOTEHETUYECKUE PSAIBI
OpPraHU3MOB.

Buoreorpaduyeckue MeTo s n3yueHus sBontonnu. CpaBHeHue (Gpaops
U (dayHbl MaTepHKOB M OCTpOBOB. buoreorpaduueckue oOmactu
3emiu. BUabI-9HIEMUKHU U PEITUKTHI.

OMOpPHOJIOTHYECKHE U  CPaBHUTEIbHO-MOP(POIOTUYECKUE METOIbI
U3y4eHHs]  OBOJIOUMHU. ['@HEeTHUeCKMe  MEXaHHW3Mbl  SBOJIOLUHU
OHTOTEHe3a U TMOSBICHHS BOJIONMOHHBIX HOBIIECTB. I OMONIOrHYHBIE
U aHAJOTUYHBbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3MBI.
MonekynsapHo-reHeTUYecKrue, OWOXMMUYECKHE M MaTeMaTHYeCKHe
METO/ABl M3YYEHHUs 3BOMIONMU. ['oMosoruunbie reHbl. CoBpeMEHHbIE
METO/BI TIOCTPOCHUS (PUIOTEHETUYECKHUX JIEPEBHEB.

XPOMOCOMHBIE MyTaIlU{ U SBOJIIOIHS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TmpaBuia) dBodOIUH. HeoOparuMocTh

9BOJIIOIIMH. A[[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TEMIIOB




9BOJJIIOLIMH

6.4

HayuHble runoresbl NpoUCXOXACHUS KU3HU Ha 3emiie. AOuUoreHes u
naHcnepMus. JloHayyHbIe TMPEACTaBICHUS O 3apOKICHUHM JKU3HU
(kpeaunoHu3M). ['MoTe3a MOCTOSHHOTO CaMO3apOXKACHUS )KU3HHU U €€
onposepxkenue onsitamu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOT U

OcHoBHBIE 3Tambl HeopraHuyeckoil sBomtouuu. Ilmanerapnas
(reomoruyeckasi) 3BOJIONUS. XHUMHUYECKas SBONIONUSA. AOUOTEHHBIH
CHMHTE3 OpraHMYecKuX BemiecTB u3 Heopranudeckux. OmbiT C.
Mumniepa u I'. lOpu. OO6pa3oBaHue NOJIMMEPOB U3 MOHOMEPOB.
KoanepBatnas runore3a A.M. OnapuHa, rumnore3a IEPBHUYHOTO
oynbona Jkx. XompaeitHa, reHetwdeckas rumnore3a [. Mémnepa.
Pu6osumer (T. UYek) wu rumoresa «vmpa PHK» V. T'mnbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE TPOTOKIIETKH.

Uctopust 3emnu u Metosl e€ ni3ydeHus. Mckonmaemble opraHMYecKue
ocratku. ['eoxpoHonorus u e€ meroapl. OTHOCUTENBHAS M aOCOTIOTHAS
reoXpoHoJIOrus. ['eoxpoHojoruyeckas IIKajga: 30HbI, 3pbl, IEPUOJB,
AIOXM.

HauanpHbie sTamnbl oprannyeckoil sBomonnu. [losiBiaenue u sBoonus
NEPBBIX KJIETOK. DBOMIOIMS MeTa0oiau3Ma. BO3HUKHOBEHHE NEpPBbIX
skocucteM. CoOBpeMEHHBIE MHUKpPOOHbIE OHOMIEHKH Kak aHajJor
nepBbix Ha 3emsie coobmiectB. CtpomaTtonuthl [IpokapuoTsl u
3yKapHUOTHIL.

[Ipoucxoxnenne  sykapuoT  (cumOuMoreHe3).  DBOJIOIHOHHOE
IPOUCXOXKAECHUE  BUPYCOB.  IIpomcxoxneHne  MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HHKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPTaHU3MOB.

OcHoBHBIE 3Tambl 3BOMIONUM  BbICHIMX pacTeHud. (OCHOBHBIC
apomopho3bl pacreHuid. Breixon pacrenuit Ha cymry. [losBienme
CIIOPOBBIX PAacCTeHHUI M 3aBOeBaHHME MMM Cylid. CeMEeHHbIE PaCTEHHS.
[TpoucxoxaeHre NBETKOBBIX PACTEHUH.

OcHoBHBIE  3Tambl  ABOJIIOIMHU  KUBOTHOro Mupa. (OCHOBHBIE
apomopdo3bl KUBOTHBIX. Benackas Qayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX THIOB. llepBbie XOpIOBBIE KUBOTHBIE.
JKuszup B Boje. DBOMIONNS MO3BOHOUHBIX. [Ipoucxoxaenne ampuomit
u pentwinil. [IpoucxoxxaeHne MIEKONUTAOIMMX W OTHll. [IpuHimn

KIroueBoro  apomopdosza.  OcBoeHHe  OECIIO3BOHOYHBIMH |




MMO3BOHOYHBIMU >KUBOTHBIMU CYIIIH.
PazBuTue xu3HM Ha 3emiie MO 3paM U MEepUOJIaM: apXei, MPOTEPO30H,
najaeo30i, Me3030H, KaiiHOo30M. OOImas XapakTepHUCTHKA KIMMara H
reojoruuyeckux mnpoueccos. [losBiaeHMe M pacuBET XapaKTEPHBIX
OpraHU3MOB. YTJ€00pa30BaHUE: €r0 YCIOBHS U BIMSHUE HA ra30BbIH
coctaB aTMoc(ephl.

MaccoBble BBIMUpPAHUSI — DKOJIOTMYECKHME KPHU3UCHI IPOLUIOTO.
[IpyurHbl M cineacTBUST MaccoBbIX BbIMUpaHM. CoOBpeMEHHBII

IKOJIOTUYECKUI KPU3HC, €F0 OCOOCHHOCTH

6.5

Paspmenst u  3agaum  aHTpomosiormd. MeToabl  @aHTPOIOJIOTHUHU.
CraHoBiieHHE  TpEACTAaBIEHUNH O  MPOUCXOXKACHUU  YeJIOBEKa.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTBO uenoBeka € KUBOTHBIMU. CHUCTEMATHUYECKOE IOJIOXKEHHUE
yenoBeka. (CBUIETENBCTBA CXOJCTBA YEJIOBEKA C HKUBOTHBIMMU:
CpPaBHUTEIBHO-MOpP(]OIOruuecKkre, 3MOpPHOIOrHYecKre, (U3NO0IOro-
Onoxumuueckue, noseaeHueckue. OTINYUS YETIOBEKA OT JKUBOTHBIX.
[Ipsimox0k1eHNE U KOMIUIEKC CBS3aHHBIX C HUM IIpU3HAKoB. Pa3Butue
TOJIOBHOT'O MO3ra ¥ BTOPOM CUTHAJIBHOW CUCTEMBI.

JBwkymue cwibl  (pakTopsl) aHTPOIOTeHe3a: OHOJIOTHYECKHE,
couuanbHeie. COOTHOILIEHHE OMOJIOTMYECKHX U COLUANBHBIX (DaKTOPOB
B QHTPOIIOTEHE3E.

OcHOBHBIE CTaAMM AaHTPONOreHe3a. ABCTpPAJONUTEKH — JBYHOIHE
npeaku Jrojie. YemoBek yMenbld, MEepBble H3TOTOBICHUS OPYIHM
Tpyza. YenoBek NpsAMOXOIALIMI U IIEPBBIM BBIXOJ JIOJEH 3a IIPEAEIIbI
A¢puxu.  YemoBek  reiinenbOeprckuit —  oOmmiA  mpenox
HEaH/JEepPTAIbCKOIO0 4YelloOBeKa M 4YelloBeKa pa3yMHoro. Yenosek
HEaHJEepPTAIbCKUIM Kak BHJI JIIOJEH XOJIOAHOTrO Kiumara. YenoBek
pa3syMHbI COBPEMEHHOI'O THIA, JICHUCOBCKUU YEIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenamMu AQpUKH.

DOBOJNIOIUS  COBPEMEHHOr0 uenoBeka. EcrecTBeHHBIE 0TOOp B
HNOMyJSIIMSAX 4eroBeka. MyTalMOHHBIA Mpolecc U MOIUMOpP(hU3M.
[lonmynsaumonHele BOMHBI, Jpeid TreHoB, murpamust u <«3pQexT
OCHOBATEJISsD) B NOIMYJISILIUSIX COBPEMEHHOT'O UEJIOBEKaA.

Yenoseueckue pacel. [lonsitue o pace. bonbiune packl: eBporneonHas
(eBpasuiickas), aBCTpasI0-HEerpOrTHAS (3xBaToOpHaNbHA),
MOHI0JIOM/IHAsA (a3MaTCKO-aMepuKaHcKasi). BpeMs u nyTtu pacceneHus

yejnoBeka Imo IulaHere. ExuHcTBO denoBedeckux pac. Hayunas




HECOCTOSITENIFHOCTh ~ pacu3Ma. lIpucrocoOneHHOCTh YelloBeKa K
pa3HbIM YCIIOBUSIM OKpYy»Kawled cpeibl. BausHue reorpaduueckoit

cpensl U Apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOIOTHIO YeIOBeKa

OKOCHCTEMEI B NpUucymuec nM 3aKOHOMCPHOCTHU

7.1

Pa3nens! u 3agaun sxonoruu. CBs3b 9KOJIOTHH C IPYTUMH HaAyKaMU.

Metonel  skosoruu. IloneBble HaOmOIEHUS. OKCIEPUMEHTHI B
AKOJIOTUHU: NIPUPOAHBIE U JJaOOpaTopHble. MOJEINPOBAHUE B SKOJIOTHH.
MOHUTOPUHTI OKpY’KaloIEeW Cpelbl: JIOKaJbHbIA, PETMOHAIBHBIN U

JI00aJIbHBIH

7.2

Okonoruyeckre (akToppl M 3aKOHOMEPHOCTHM MX  JEeHCTBUS.
Knaccugpukanus ~ 3K0JIOrHYECKUX (baxTopoB: abuoTHyeckue,
OuoTHuYecKue, aHTpomnoreHHele. OOIME 3aKOHOMEPHOCTH JEUCTBUS
sKkonoruueckux ¢akropos. [Ipasuno muanmyma (K. Hlnpenrens, FO.
JIubux). TosepaHTHOCTb. OBPUOUOHTHBIE M  CTEHOOMOHTHBIE
OpPraHU3MBI.

AbuoTtnueckue paxTopsl. CBET Kak 3KoJoruueckuit pakrop. [eiicrBue
pPa3HbIX  Y4YacCTKOB  COJIHEYHOI'O  CIIEKTpa Ha  OpPraHU3MBI.
OKOJIOTUYECKUE TPYIIbl PACTEHUM M JKUBOTHBIX II0 OTHOLICHHUIO K
cBery. CurnanbHas pojb cBeta. GOTONEPUOAU3M.

Temmeparypa kak skonorudeckuii pakrop. JlelicTBue TeMnepatypsl Ha
opranusmsel. I[loMKWIOTEpMHBIE H T'OMOWOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxHocTs kak skonorudeckuii paktop. [IpucnocobneHuss pacTeHuit K
HOJJIEpKaHUI0 BogHoro Oamanca. Kiaccudukamuss pacteHuit 1o
OTHOIIEHHIO K Boje. [IpucrnocoOieHuss XKUBOTHBIX K W3MEHEHMIO
BOJIHOT'O PEXKUMa.

Cpenpl  oOWTaHUS OpPraHU3MOB: BOJHAsA, HAa3eMHO-BO3/YIIHAasi,
NOYBEHHAs, T[JIyOMHHAs TOANOYBEHHAs, BHYTPHOPraHU3MEHHAs.
DU3NKO-XUMUYECKHE OCOOEHHOCTH Ccpell OOWUTaHHsS OpPraHHU3MOB.
[TpucnocoOneHns OpraHu3MOB K XKH3HH B Pa3HbIX Cpeax.
bruonornueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U
rofAuuHble pUTMBL. [IpHCrocoOIeHHOCTh OPraHM3MOB K CE30HHBIM
WU3MEHEHUSIM yCIIOBUH JKU3HMU.

XKuznennsle QGopmbl opraHu3moB. IloHsTHe O >KuU3HEHHOH Qopme.
JXKuzHeHHble (OPMBI pacTEHUM: epeBbs, KYCTAPHUKH, KyCTapHHUUKHU,

MHOTOJIETHUE TpaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHBIE (POPMBI




KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a’3pOoOMOHTHL. OCOOEHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotnueckne ¢akTopel. Buasl OMOTHYECKMX  B3aWMOCHCTBUIA:
KOHKYPCHIIHS, XUITHUYECTBO, CUMOMO3 U ero ¢opmbl. llapasutusm,
Koomepanusi,  MyTyalim3M,  KOMMEHCaIM3M  (KBapTHUPAHTCTBO,
HaxyieOHnuYecTBO). Herpoduueckne B3amMonelcTBHUS (TONMHYECKHE,
dopudeckue, padbpudeckre). 3HaueHNE OMOTUUECKUX B3aUMOCHCTBHIA
JUISL CYIIECTBOBAHUS OPraHU3MOB B cpeae oOuTanus. [IpuHIUD

KOHKYPEHTHOI'O UCKIIFOUEHUS

7.3

OKOJIOTUYECKUE XapaKTepUCTUKM nomynsuuu. llomynsauusa — kak
Ouonornyeckas cucrema. Ponb HEOMHOPOIHOCTH Cpefbl, GU3NYECKUX
0apbepoB W OCOOEHHOCTEH OWONOrMM BUIOB B (HOPMHPOBAHUH
IPOCTPAHCTBEHHON CTPYKTYpbl HOMyssiivii. OCHOBHBIE IOKAa3aTENH
HOMYJISIIMM:  YHUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M  I0J0Bas
CTPYKTYpa, pPOXIAEMOCTb, IPHUPOCT, TEMI pOCTa, CMEPTHOCTb,
MUTIpanus.

Okojoruyeckass CTpykrypa mnonyiasuuu. OIlLieHKa YHUCJIEHHOCTH
nonyJsauuy. JlMHaMMKa nomyysinuu M e€ peryisauus. buormyeckuii
HNOTEHIMAA HONyJsuuu. MojaenupoBaHue JUHAMUKU IOMYJISLHN.
Kpusble pocra uncieHHocTH nomyssinud. KpuBble BbBIKUBaHUS.
Perynsauus 4McIeHHOCTH TOMYJSIUI: poib (aKTOPOB, 3aBUCIIIUX U
HE 3aBUCALIMX OT IUIOTHOCTU. DKOJIOIMYECKHUE CTPATeruu BUAOB (I- U
K-cTparerun).

[lonsatne 00 9Kojormyeckod HUmE BUAa. MecTtooOUTaHHE.
MHoromepHas mogzens dkojorudeckord Humm Jx.M. XarumHcoHa.
Pa3zmepbl skonoruueckoi HumM. [loTeHuumanpHas W peanu3oBaHHas
HUILIN.

Bun kak cucrema nonynsauuid. Apeansl BUA0B. Buibl U uxX )KU3HEHHbIE
CTpaTeru. 3aKOHOMEPHOCTH IIOBEIEHUS M MUIpalUil >KUBOTHBIX.

buonornyeckne nHBa3un TY)XXCPOAHBIX BUI0OB

7.4

CoobmmecTBa opranu3mMoB. bruonenos u ero crpykrypa. CBs3u Mexmy
opraHM3smMamMu B OHOIIEHO3€e. DKOCHCTEMa KaK OTKpbITas CHUCTEMA
(A.JIx. Tencnu). yHKIIMOHAIbHBIE OJIOKH OPTraHU3MOB B DKOCHUCTEME:
OPOJYLUEHThl, KOHCYMEHTBHI, peIyleHThl. Tpoduueckue YpOBHH.
Tpodudeckue nenu u ceTu. AOGUOoTHYECKUE OJIOKH dKOCUCTEM. [10UBBI
U Wikl B dKocHcTeMax. KpyroBopoT BemiecTB M IOTOK SHEPTrUU B

OKOCHUCTEME.




OcHOBHBIE TIOKa3aTeIM »dSKOCHCTEMBL. buomacca u  MpomyKUus.
DKOoJIOrnyecKre NUpaMu bl Yhuces, 0MOMacchl U SHEPTUU.
HamnpapneHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CYKLECCHHM.
[lepBu4HBIC 1 BTOPHUYHBIE CYKIIECCHH M UX MPUYHUHBL. AHTPOIIOTCHHBIE
BO3/ICHCTBUS Ha CYKLIECCHUH. KnmnmakcHoe COOOIIIECTBO.
buopasHooOpa3zue u MOJHOTA KPYroBOPOTa BELIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[Ipupoausie HKOCHUCTEMBI. AHTpOTIOTeHHBIE 9KOCHUCTEMBI.
ArposkocucteMa. ArporneHos. Pasnnuns mMexay aHTpONOreHHBIMH U
IPUPOIHBIMU SKOCUCTEMAMU.

VYpboskocucrembl.  OCHOBHBIE ~ KOMIOHEHTBHI  ypOOIKOCHUCTEM.
Tloponckas ¢uopa u dayna. CuHaHTpOnM3aIMs TOPOJCKON (hayHBI.
buosornueckoe M XO3SAHMCTBEHHOE 3HAYCHUE arpoOdKOCUCTEM U
ypboskocucteM.  3aKOHOMEPHOCTH  (POPMHUPOBAHUS  OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepenoc »HepruuM W BEWIECTB MEXKIY CMEXHBIMH SKOCHCTEMaMH.
VY CTOMUNMBOCTE OpPraHU3MOB, MOMYJSIMMA M 3KOCHCTEM B YCIOBHAX

€CTCCTBECHHBIX U aHTPOIIOTCHHBIX BO3I[CI>1CTBPII>1

7.5

buocdepa — obmiennanerapras 00009ka 3eMIH, I/I€ CYyIIECTBYET WU
cylecTBoBana >km3Hb. Yuenwe B.M. Bepramckoro o Owmocdepe.
Obnactu 6mocgepst u e€ cocrtaB. KuBoe BemecTBo OHochepbl U €ro
byHKIHN.

3aKOHOMEpPHOCTH  cymiecTBoBaHus  Ouocdepel.  OcobeHHOCTH
O6uocdepsl Kak TI00aTbHON SKOCHCTEMBI. J[MHAMHUECKOe paBHOBECHE
B Omocdepe. KpyroBopoThl BEmIECTB W OHMOTCOXUMHUYECKHE IUKIIBI
(yriepona, azora). PuTMuuHOCTS siBJIeHUI B Onocdepe.

3oHanbHOCTH Ouochepsl. [TonsTne o 6mome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOHHBIC Jieca, CMEUIAHHbIE M IIUPOKOJMCTBEHHBIC Jeca,
CTEIH, CaBaHHBI, ITYCTHIHH, TPOIIMYECKUE Jieca, BEICOKOTOophs. Kinumar,
pacTUTENBHBINA ¥ )KUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTtypa M (QYHKIUS KHBBIX CHUCTEM, OIIGHKa HX PECYpPCHOTO

noTeHIMana u 0nochepHbIX QyHKITUI

7.6

DKOJIOTHYECKHE KPU3UCHI U WX NMPHYUHBL. Bo3nelicTBHe udenoBeka Ha
Oouocdepy. 3arps3HeHue BO3AYIIHOM cpensl. OxpaHa Bo3ayxa.
3arpsizHeHue BOJHOM cpeabl. OXpaHa BOJHBIX pecypcoB. Paspymienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kimmara.

AHTpPONOreHHOE BO3/ICUCTBME HA PACTUTEIBHBIA U >KMUBOTHBIA MHUP.




OxpaHa pacTUTENHLHOTO W XUBOTHOTO MHpa. OCHOBHBIC MPHUHIUIIBI
oxpanbl npuposl. Kpacusie kauru. Oco6o oxpaHsieMble TPUPOJIHBIE
tepputopuu (OOIIT). borannveckue caapl U 300JI0THYECKUE TTAPKH.

OCHOBHbBIE TNPHUHIMIBI YCTOWYUBOIO PA3BUTHUSI YEJIOBEUECTBA U
npupoasl. PanuoHanbHOE NPUPOAOIONB30BAHUE M COXPAHEHUE

OHMOJIOrUYECKOro pa3Hooopasus 3emiu




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py61ioB A.M. u npyrue;
nox penakiueit [Taceunuka B.B., AkiinonepHoe obmectBo «M3aaTenbcTBo
«ITpocsemieHue»

buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py61ioB A.M. u npyrue;
nop penakuueit [Taceunuka B.B., AkunonepHoe ooiectBo «M31aTenbcTBO
«IIpocsemenue»

METOIUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

bubnuoteka [{OK https://lesson.edu.ru/06/10

bubnuoteka [{OK https://lesson.edu.ru/06/11
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