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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY mnpeamery "buosorus" (manee - 6uonorus) Ha
YpOBHE cpeHero o01iero oopasoanus pazpadborana Ha ocHoBe dDenepaabHOro
3akoHa 0T 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccutickoit deneparnuny,
dI'OC COO, Konnenuuu mnpenojiapanus yueoHoro npeamera «buomorus» u
OCHOBHBIX TOJIOKEHUM (enepanbHoil paboueit mporpaMMbl BOCIIUTAHUS.

VYuebnsii npeamet «buonorus» yriayonéunoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCSL OJTHUM U3 KOMIIOHEHTOB MpeaMeTHON obsactu «EcTecTBeHHO-
HayuHble npenMerb». CornacHo mnonoxeHusiMm OPI'OC COO npodunbHbIe
y4eOHbIE TIPEIMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YPOBHE, SABJISIFOTCS CIIOCOOOM
muddepenian oOy4eHUs Ha YPOBHE CpEAHEro OOIIero oOpa3oBaHUS H
pHU3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o0IIUM, CpelHUM MPO(PECCHOHAIBHBIM U BBICIIMM OOpa3zoBaHueM. B To ke
BpeMsl KaXbI M3 3TUX Y4EOHBIX MPEIMETOB JOJIKEH OBITh OPUEHTUPOBAH Ha
IPUOPUTETHOE pellIeHuEe 00pa30BaTENIbHBIX, BOCIUTATEILHBIX U Pa3BUBAIOLIUX
3a/1ay, CBSI3aHHBIX C MPOGOPHUEHTAIMEH O0YYalolUXCs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH Hay4HOTr'O 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEUIMHOM, SKOJIOTHEN, TICUXO0JIOTUEN, CIOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yuebHOMYy npeametry "buonorus” ga€T mpeacTaBieHHE O
IEeIW W 3a7adax U3ydyeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpenensieT 00s3aTeIbHoe (MHBApUAHTHOE) MPEAMETHOE COCpIKaHNE,
€ro CTPYKTypHpOBaHHE MO pa3jesiaM U TeMaM, pachlpeeseHHe Mo Kiaccam,
PEKOMEHJIyeT IMOCJEA0BATEIbHOCTh U3YUEHHUsSI Y4eOHOTO MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4EOHOIro Mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTe oOydaronuxcsi. B mporpamme mno Ouonoruu
pean30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C W3y4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Onarogaps dYeMmMy MpPOCMaTpUBACTCS
HANPaBJICHHOCTh Ha TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OPUEHTHUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUNA O 3JI0pPOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpe)HOTO OTHOIICHUS K OKpYKalllew mpupojaHoil cpeae. B
IporpamMme Mo OMOJIOTHUM TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO TMpeaMeTa
«buonorus» B peammzanuu TpeboBanuit ®I'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3ysibTaTaM OOy4YeHHUsS U B
(GbopMHpPOBAaHMK OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU JEATEILHOCTH
0o0y4Jaronuxcsi Mo OCBOCHUIO COJEP)KaHUSI OMOJIOTMYECKOro 0Opa3oBaHUsSI Ha
YpOBHE CpPEeHETO 00111er0o 00pa3oBaHuUs.

VYuebnsiii npeaMet «buonorus» Ha ypoBHE CpeTHETo 00111ero 00pa3oBaHMs
3aBepiiaeT OuoJIOTHYecKoe oO0pa3oBaHWE B IIIKOJIE M OPUEHTUPOBAH Ha
pacuMpeHue u yriayoieHrne 3HaHuH 00y4aromuxcsi O JKUBOU MPUPOJI€, OCHOBAX
MOJIEKYJIIPHOW W KJIETOYHOW OMOJIOTHU, SMOPUOJIOTUA U OMOJIOTHH Pa3BUTHS,
TC€HETHKH, CEICKIIMN, OMOTEXHOJIOTHH, SBOITIOIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuenue yueOHoro mnpenmera «buonorus» Ha yriiyOJIGHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMIEMY MOTYYCHUIO
Ouonornueckoro o0Opa3oBaHWsI B By3aX W OpPraHU3ANMIX  CPEIHETO
mpodeCcCHOHAILHOTO 00pa3oBaHusi. (OCHOBY €ro COJEp)KaHHUS COCTaBJISET
cucteMa OMOJOTUYECKUX 3HAHUH, MOTYYECHHBIX TPU U3YYCHUN 00yUYaIOIIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKHUX Pa3/IesioB OMOJIOTHH HA YPOBHE OCHOBHOTO
oburero obpaszoBanus, B 10—11 kimaccax 3Tu 3HaHUS MOJy4yaroT pa3BuUTHE. Tak,
pacCHIMpPEeHbl U YTiayOJeHbl OMOJIOTUYECKHE 3HAHUS O PACTEHUAX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YeJOBeKa, OOIUX 3aKOHOMEPHOCTSX >KU3HH,



JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTUYECKHE CBEICHMS MPUKIATHOTO U
MIOMCKOBOTO XapakTepa, KOTOpble MOKHO MCHOJIb30BaTh KaK OPUEHTHUPHI IS
noclieayromnero  BbolOopa mnpodeccuu. Bo3MmoxkHa  Takke — MHTErpanus
OMOJIOTUYECKUX 3HAHUM C COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJTYYECHHBIMU
0oOyJaronMMucs pu U3y4eHUn PU3NKHU, XUMUH, Teorpaguu 1 MaTeMaTHKU.

Crpyktypa mporpaMMmbl mo ydeOHoMy mnpeameTy "buosorusa" orpaxaer
CUCTEMHO-YPOBHEBBI M SBOJIONMOHHBIM MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormnacHo WM, W3y4aloTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3alllU, BOJIOUHA OPraHUYECKOTr0 MUpa
Ha 3emJie, COXpaHEHHs OUOJIOTHYECKOT0o pa3HooOpasus miaHeTsl. Tak, B 10
KJIacC€ M3Y4yaloTCsl OCHOBBI MOJICKYJISIPHOW M KIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJIOTUH, aKTYaJu3UpPYIOTCS 3HAHUS OO0ydYarouuxcs II0
00TaHUKe, 300JI0THH, aHATOMUH, (U3HOJI0THH YesioBeka. B 11 kiiacce uzydarorcs
ABOJIIOIIMOHHOE YYE€HHE, OCHOBBI 9KOJIOTUU U yueHHe o brocdepe.

VYyeOnniii npenmer «buonorus» Tpu3BaH 00€CIEUUTh OCBOCHHE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM M 3aKOHOB, HUJCH, MPUHIUIIOB H
paBui, JEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUW O CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma,
MOMYJISIUY, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIINXCS HAYYHBIX JTOCTUXKCHUSX,
COBPEMEHHBIX  MCCIIEIOBAHUAX B  OHOJOTHMH, TPUKIAJHBIX  ACIEKTaX
Ouonornueckux 3HaHWW. [l pa3BUTHA W TMOJNJEpKAHMS — HHTEpeca
oOy4Jaronuxcst K OMOJI0TUU HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUUECKOTO
MaTepuajlia B COJIEP)KAaHUM TPOrPaMMbl IO OHOJOTUU MPETYCMOTPEHO
3HAKOMCTBO C HCTOpUEW CTAHOBJIEHUS M Pa3BUTUS TOW WIM WHOM 00JacTH
OMOJIOTHUH, BKJIAJOM OTEYECTBEHHBIX M 3apyOekKHBIX YYEHBIX B peEIICHUE
BOKHEHUIITNX OMOJIOTHYECKUX U SKOJIOTUYECKUX TIPOOIIEM.

Lenp nzydenus yueoHoro npeamera «buonorus» Ha yrioy0iaEéHHOM ypoBHE
— OBJIQJIcHUE OOYyYaIOIMMUMHKCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHATHHON
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra W MPUOOPETEHHUE YMEHH
UCIIOJI30BATh 3TU 3HAHMS B (DOPMUPOBAHUM UHTEPECA K ONPECIEHHON 00IaCTH
npoecCHOHaNbHON NIeITeIbHOCTH, CBSI3AHHOW C OWOJIOTHEH, WX K BBIOOPY
y4eOHOTr0 3aBeACHUS JJIs ITPOIOHKEHUS OMOIOTHYeCKOro o0pa3oBaHus.

JocTikenrue 1enw u3ydeHus ydeOHoro mnpenmera «buomorus» Ha
yrayOnEéHHOM YpOBHE 00€CIIeYnBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOEHHE 00YJAIOIIUMHUCS CHCTEMbI OMOJIOTHYSCKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHIICTIINSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TpaBUJIaX, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAY4YHYIO KAapTHUHY
MHUpa; O CTPOEHWUU, MHOTOOOpa3uh M OCOOCHHOCTAX OUOJIOTHYECKUX CHCTEM
(kmeTka, opraHu3M, OMYJIAIMs, BHJI, OHOTeoreH03, Onocdepa); 0 BBIIAIOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHE OOYyYaloIIMXCAd C METOJaMU TO3HAHUS >KHUBOW TMPUPOIBI:
UCCJIEIOBATEILCKUMH  METOJIaMH  OMOJIOTHYECKUX HayK (MOJICKYJISIpHOU W
KJIETOYHOW OHOoJIOTHH, SMOPHOJIOTMH ¥ OWOJOTHW pPa3BUTHsI, TEHETUKH U
CEJICKIIMM, OWOTEXHOJOTMM W CHUHTETUYECKOW OWOJOTHH, TaJICOHTOJIOTHH,
DKOJIOTHH); METOJAMH  CaMOCTOSATEIHLHOTO TMPOBEACHUS OMOJIOTHYECKUX
WCCIEOBaHW B Jlabopatopun W B Tpupoje (HAOIIOJAEHUE, H3MEpEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHUE OOYYAIOIIMMHUCS YMEHUSIMH: CaMOCTOSITEIIbBHO HaXOIWTh,
aHAIM3UPOBATh M MCIOJIB30BaTh OUOJIOTHYECKYIO0 WH(DOPMAIUIO; MTOJIH30BaThCS
OMOJIOrMYeCKON TEPMHUHOJIOTHEH U CUMBOJHMKOM; yCTaHABIMBATH CBSI3b MEXIY



pa3BUTHEM OHOJIOTUM ¥ COIHMAIBLHO-YKOHOMHUYECKHUMHU M OKOJOTHUYECKUMU
npobJieMaMy YeI0BEUYECTBA; OIICHUBATH MOCIEACTBHUS CBOCH JESATEITHLHOCTU TI0
OTHONICHUIO K OKPY’KaloIlel MPHUPOIHON cpenie, COOCTBEHHOMY 3/J0POBBIO U
3IOPOBBI0  OKPY)KAIOIIMX JIIOJeH; OOOCHOBBIBATH U  COOJIOJATh MEPHI
npoUIaKTUKY MHPEKITMOHHBIX 3a00JIeBaHNM, TIPaBUJIa IOBEJICHHSI B IPUPOJIC U
obOecrieueHnss ~ O€30MACHOCTH  COOCTBEHHOW  JKH3HEACATEILHOCTH B
Ype3BBIYAMHBIX  CHUTyaIlMsIX MPUPOJHOTO W  TEXHOTCHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHBIE HAYYHBIC OTKPHITHS B 00JIACTH OHMOJIOTHY;

pa3BuTHE y OOYYalOIIUXCS  HMHTEJUIEKTYaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B TMpollecce 3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITUAMUA U
COBPEMEHHBIMH HMCCIICJIOBAHUSIMH B OWOJIOTHH, PEIIAEMBIMHU €10 TIpoOiieMaMH,
METOJI0JIOTHUEH OHMOJIOTHYECKOTO MCCIICJIOBAHUS, IIPOBEICHYISI
OKCIIEPUMEHTAIBHBIX  HMCCIEAOBAaHWN, pEIICHHS OWOJOTUYECKUX — 3ajad,
MOJICTTUPOBAHUS OMOIOTHUECKUX 0OBEKTOB U MIPOIECCOB;

BOCTIMTaHHE Yy O0yUaIONUXCS [ICHHOCTHOTO OTHOIIEHUS K )KUBOUM TIPUPOJIE
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM U SBJICHUSM; (opMUpOBaHHE
AKOJIOTUYECKOM, TeHETUUECKOW TPaMOTHOCTH, OOIIEH KyJIbTYphl TOBEACHUS B
PUPOJIC; MHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre O00y4arolUMUCS KOMIIETEHTHOCTH B palMOHAIBHOM
IPUPOAOIIOIH30BaHUU (COOIIOICHUE MPABUI TMOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, SKOcUCTeM, Ouochepbl), COXpaHEHHUH COOCTBEHHOIO 370pPOBbS U
3JI0POBbs OKPY’KAIOIIMX JIFOIeH (COOMI0eHIs Mep NMPOdUIAKTUKH 3a001€BaHUH,
oOecrieueHre 0€30MaCHOCTH KU3HEEATEILHOCTH B UPE3BBIYANHBIX CHUTYyAIUSIX
OPUPOAHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JlaHME YCIOBHM IS OCO3HAHHOTO BbIOOpa  OOyYaromUMUCS
UHINBUYaTbHON oOpa3oBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCJIEYIOIIEMY MPOPECCHOHAIIBHOMY CaMOOIPENENIEHNI0, B COOTBETCTBUU C
UHIVNBUyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

O6111ee uKcIiio YacoB, OTBEACHHBIX HAa H3yUY€HHE OMOJIOTUN HA YTITyOJIeHHOM
ypOBHE cpeiHero ooiiero oopasoanus, coctasisier 204 gaca: B 10 kiracce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezieno).

OT60p opraHu3anMOHHBIX (HOPM, METOJIOB M CPEACTB OOYUCHHUS OMOJIOTH I
OCYIIECTBIISIETCS C YYETOM CHelM(DUKU €r0 COJEp>KaHUs U HAIPABJICHHOCTH Ha
IPOJOJDKEHHNE OMOJIOTMYECKOT0 O00pa3oBaHUsS B OPTraHM3aIUsAX CPEIHEro
po(eCcCHOHaTBFHOTO U BHICIIETO 00pa30BaHUS.

OO0s3aTeNbHBIM  yCIIOBUEM TPU OOYyYEeHHH OWOJOTHU Ha YrIyOJIEHHOM
YPOBHE SIBJISIETCSI TMPOBEJCHUE JIA0OPATOPHBIX M MpakTHueckux padbor. Taxxke
ydqactTue  OOydYaromuxcsi B BBIIIOJIHEHHH  TPOEKTHBIX M y4eOHO-
UCCJIEIOBATEILCKUX PabOT, TeMaTHKa KOTOPBIX OINpPEICNSIeTCs] y4uTeleM Ha
OCHOBE HMEIOIIMXCA MaTEePUATbHO-TEXHUYECKUX PECYypCOB M  MECTHBIX
IIPUPOAHBIX YCIOBUM.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouonorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuUTHs Ouosiornu. buojorndyeckne HaykKd W H3ydaeMble UMM TPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHbIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosorud B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszaHHble ¢ Ouosiorueil. 3HaueHHe
OMOJIOTUM B TPAKTUYECKOW JEATEIHLHOCTH YENOBEKAa: MEAMIIMHE, CEIbCKOM
X0351CTBE, IPOMBILIJIEHHOCTH, OXPAaHE MPUPOIBI.

JemoHcTpanumn

[ToptpeTsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBuH,
V. T'apseii, I'. Mennens, B. 1. Bepuanckuu, U. I1. ITasnos, . 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-PecoBckutii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl 1 cxembl: «CBsi3b OMOJIOTHM C APYrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cuCTeMbI U X U3YyYeHHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XUMHYECKOTO COCTaBa, IUCKPETHOCTh M LEJIOCTHOCT,
CIOKHOCTh U YHOPSAJIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpPraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, N3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3aluy >KHUBBIX CHCTEM: MOJICKYJIAPHBIA, KJIETOYHBIMU,
TKAQHEBbI,  OPraHU3MEHHBIM,  MOMYJSIIUOHHO-BUIOBOW,  AKOCHCTEMHBIN
(6buoreonenoTnueckuit), omochepuoiii. Ilponeccrl, mpoucxoasIue B >KUBBIX
cuctemax. OCHOBHbBIC TPHU3HAKHU >KUBOT0. JKU3Hb Kak (popma CyIecTBOBAHMS
matepund. Hayku, wu3yvarommue >KUBBIE€ CHCTEMbl Ha Pa3HbIX YPOBHSX
OpraHU3alUU.

N3yuenue xxuBbix cucteM. Meroabl Onosnorudeckoit Hayku. Habmrogenue,
U3MEPEHUE, SKCIEPUMEHT, CUCTEMAaTHU3alus, MeTaaHanu3. [louarue o 3aBuCUMOi
U He3aBucumoun nepemeHHou. [lmanupoBanue skcnepumenTta. [loctaHoBka u
npoBepka runote3. Hynesas runotesa. [loHnsiTHe BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumomornueckux naHHbX. OIEeHKa JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3yabTaroB. [IpHunMHBI HCKa)KEHHSI PE3yIbTAaTOB JKcnepuMeHTta. l[lonsTue
CTaTUCTUYECKOIO TECTA.

JdemoHcTpanuun

Tabmuubr 1 cxembl: «OCHOBHBIC TPHU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKMBOM MaTepuu», «YPOBHU OpPraHU3alUM KABOU
npupoib», «CTpoeHue KMBOTHOU KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmMay, «buoreomnenos», «buochepay, «MeTosl
W3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHOoe  000pyIOBaHWE JII  TIPOBEACHUS
HaOJII0ICHUH, H3MEPCHHH, SKCIICPUMEHTOB.

IIpakTnueckass padora «Vicronb3oBaHME pPa3TUYHBIX METOJIOB IMpHU
M3YUYEHHH )KUBBIX CUCTEM.

Tema 3. buosiorust KjieTKku



Knerka — cTpykrypHO-QyHKIIMOHaNbHAA eauHuIa >kuBoro. Hcropus
oTKpeITHs KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OcCHOBHBIE MOJIO)KEHHUS COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISpPHOM W  KJIETOYHOM OWMOJOTHMU: MHMKPOCKOIIHS,
xpoMmarorpadusi, 3IeKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHUE KIETOK. M3yuenue uxcuposarHvlx
K1emok. INEeKTPOHHast MUkpockonus. Kougokanvnas mukpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneitnen, P. Bupxos, K.
M. bap.

Tabnuup! 1 cxeMbl: «CBETOBOM MUKPOCKOI, « DIIEKTPOHHBIN MUKPOCKOIT»,
«HcTopus pazBUTHS METOJOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOU OHOIOTHU
(xpomatorpadusi, anekrpodopes, auddepeHnransHOe NEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUE B CTPYKTYPHUPOBAHUH
KJIETKH, TETUIOPETYIANi. MUHEpalbHbIE BEIIeCTBa KIETKU, UX OHMOJIOrHuecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTpyKTypbl OCJIKOBOM  MOJIEKYJIBIL.
[lepBuunasi cTpykTypa Oenka, TENTUAHAs CBI3b. BTopuuHas, TpeTUYHAas,
yeTBEepTUYHAs CTPYKTyphl. JleHaTypanus. CsoiictBa 6enkoB. Knaccudukarms
6enkoB. buonornueckune GyHKIUN OENKOB. [IpuoHul.

VYrneBoasl.  MoHocaxapuabl,  AuUcCaxapuibl,  OJHMrocaxapuabl U
nosmcaxapuabl. OOmUA TIaH CTPOeHUS U (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMU yTrIeBOIOB.

Jlumuasl.  T'mapodunsHo-TUApOdOOHEIE  cBoMcTBa.  Kiaccudukarius
munuaoB. Tpurmunepuasi, Gochomunuabl, BOCKHU, crepouibl. buonorndeckue
byskiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CAaMO3aMbIKaHUIO, TIOTYTIPOHUIIAEMOCTb.

Hyxknennossie kuciotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneorunsl. [Tpuniun komminementapHoctu. [Ipasuio Yapragda. Ctpykrypa
JIHK — nBoitHas ciupaib. MectonaxoxaeHue u ononornyeckue pynknnn JJHK.
Bunast PHK. ®ynknun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsi3u B moiiekyiie ATO.
buonornueckue Gpynkiuu AT®. BoccTaHOBICHHBIC IEPEHOCUUKH, UX PYHKITUU
B KieTke. /JIpyeue uyxneosuompugpocpamor (HT®D). CexBenupoBanme JIHK.
Memoowbl eeHOMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKU.

CrpykrypHas  Ouojorusi:  OMOXMMHUYECKME U Ouodusnueckue
WCCJICIOBAaHMUS COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNJEKCOS.
Komnviomepuwiii  Ouzatin - u  opeanuueckuil cummes OUOMONEKYI U UX
HEenpupooHbIX AHANO208.

JdemoHcTpanuu



[Toptpertsr: JI. [Tonunr, x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammbl: «PacnpeneneHue XUMHYECKUX SJEMEHTOB B HEXHBOM
npuponae», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BOJIbI», «BeriecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJbI», «CTpoeHHEe MOJEKY
yraeBoaoBy, «CTpoeHue MOJNEKYJl JUNuIoB», «HyKIIeMHOBBIE KHUCIOTBDY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMUYECKasl MOCY/1a U 000PYI0BaHHE.

Jlaboparopnasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIIHil».

Jlaboparopuasi pabora «MccnegoBaHue  HYKJIEMHOBBIX — KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYecKas W Mpokapuotnueckasd. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

Crtpoenue mpokapuoTHYeCKON KieTku. KieTouHas creHka Oaktepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOIA
MPOKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKApHUOT B OMOIIEHO3aX.

Ctpoenne ¥ (QYHKIIMOHHMPOBAHHE  JYKAPUOTUYECKONM  KIIETKH.
[Inazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MaTUYECKyt0 MEMOpPaHY: MaCCUBHBIIM
(muddy3us, obneruénnas auddysus), aKTUBHBINA (MIEPBUYHBIN U BTOPUYHBIM
akTUBHBIA TpaHcropt). [lomynponurnaemocts MemOpanbl. Pabora Hatpuii-
KaJIMEeBOT'0 HAacoca. DHJIOIUTO3: MUHOIMTO3, (haroruTo3. Dk3o01uTo3. Kierounas
crenka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKH PacTeHH, rprOOB.

[urorutazma.  [lurozons.  Ilutockener.  JIBWKEHHME  IUTOIIA3MBL.
Opranounasl KJIETKH. OnHomeMOpaHHBIE OpPTaHOU/IbI KJICTKU:
supomnaszmarudeckas cetb (JI1C), anmapat ['onbmku, TM30COMBI, HX CTPOSHUE
u (QyHKIuu. B3anMoCBsI3b OJJHOMEMOpPAHHBIX OpPraHOUIIOB KiIeTKH. CTpoeHwue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KIETOUHBIX MeMOpaH. [ ankuii (arpaHyasipHbIii)
SHJOIUIa3MaTHUeCKuil peTukynyMm. CekperopHast QyHKIus annapara [onbmxu.
Moougpuxayus 6enxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCcTIOPT BeEIECTB B KiIETKE. Bakyoiln pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE OPraHOWIbI  KJIETKA: MUTOXOHJPWUH, IUIACTUBIL.
Ilpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuil, JI. Mapeynuc). Ctpoenne v GyHKIIMH MUTOXOHPHMA U TIIACTHU.
[lepBuuHbie, BTOPUYHBIE M CIOXKHBIC IUIACTHABI (OTOCHHTE3UPYIOIIUX
3YKapHOT. XJOPOIJIACThI, XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kjaeTku CTpoenne u GyHKIIMA HEMEMOPAHHBIX
OpraHOWJIOB  KJIeTKH.  Pubocombl.  Ilpomesxcymounvie  ¢hunamenmol.
MukpodunaMeHTsl. AxmuHosvle Mukpoguiamernmsi. MBIIIEYHBIC KIETKU.
AxmuHosble KOMNOHeHmbl HeMbluleuHblX Kiemok. MukpotTpyOouku. KiaeTounsrit
neHtp. CTpoeHHE W JIBIKCHHE JKTYTUKOB M pPECHUYEK. MUKpOTPYOOUKH
nuToruiadmel. LlenTpuons. benxu, accoyuuposantnvie ¢ MuKkpoguiamenmamu u
muxpompyboukamu. MomopHuie benxu.

SAnpo. OGonouka siApa, XpOMAaTHH, KapUOTUIa3Ma, SIIPBIIIKH, UX CTPOCHHUE U
byakuu. SnepHbiii OeNKOBBIM MaTpukc. [IpocTpaHCTBEHHOE pacMoIOKeHUe



XpOMOCOM B HHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamur. benaxu
XpOMaTUHA — TUCTOHBI. /[unamuka s0epHoi 00070uKu 8 mumosze. foepHuili
MPAHCnopm.

Knerounsle BkmodeHus. CpaBHUTEIbHAST XapaKTEPUCTHKA  KIIETOK
IyKapuoT (pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «CTpOEHHE IYKAPUOTHUECKOU KIIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KieTku», «CTpoeHue
MUTOXOHAPUNY, «Aapoy, «CTpoeHne MPOKaAPUOTHIECKON KIETKIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi paGora «lI3ydyeHuwe CTpO€HHS KIETOK pa3IUYHBIX
OpraHU3MOB.

IIpakTnueckasi padora «/3yueHue CBONCTB KICTOUHOU MEMOPaHBI».

Jlaboparopnasi padora «/ccrnenoBaHue Mmia3Moiu3a U Jeraa3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHMS [MUTOIUIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUAe JHEPIUH B KJIETKe

AccuMWIIALIUSL U JTUCCUMIUISIIIUS — JIB€ CTOPOHBI MeTadoym3Ma. THIIbI
oOMeHa BeIIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIM. YdacThe KuUciIopoja B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe OOEeCIeUeHHe KIIETKH: IMpEeBpaIleHHe
AT® B o00MeHHBIX mporeccax. {OEpMEHTATHBHBIM XapaKTep peakIui
KJIETOYHOTo MeTabonu3ma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentsl. OTtinuus  (QEepMEHTOB OT  HEOPTraHUYECKUX
KaTanu3aTopoB. beIKu-aKTHUBATOPbl U OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHbIX (PAaKTOPOB.

[lepBUYHBIM CHHTE3 OpPraHUYECKUX BEHIECTB B KieTke. DOTOCHHTES.
AHoxcueennwvlll u okcueenuvii pomocunmes y oaxkmepuii. Ceemocobupaiowue
nU2MeHmMbl U NUSMEHMbl PeakyuoHHo20 yeHmpa. Poab XJI0poIuiacToB B mpoliecce
dotocunreza. CeroBas u TeMHoOBas ¢aszbl. Pomoovixanue, Cz., Cs. u CAM-
munsl omocurmesa. IpoayKTUBHOCTh (PoTOCHMHTE3a. BiusiHue pasnuyHbIX
(hakTOpOB Ha CKOPOCTH (POTOCHHTE3a. 3HAUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUIPYIOINUE OAKTEPHH, JKelle300aKTepuu, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaUYCHUE XEMOCHUHTE3a.

AHaspoOHbie opranu3Mbl. Bunbsl Opoxkenus. [IpoaykTsl OpoxkeHUs U WX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTENH OOJIC3HEH.

AspoOHBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTamn. [JWMKOIM3 — OECKHUCIOPOJHOE PpACIICTUICHUE
TJIFOKO3BI.

buonornueckoe OKUCIEHUE, WA KJIETOYHOE JIbIXaHue. Pojb MUTOXOHIpHI
B Ipoleccax  OHMOJOTHMYECKOTO  OKHCIeHHus.  Llukiamyeckwe  peakmumu.
OxkucnaurensbHoe (ochopuiipoBanne. Iuepeus MemMOPAHHO20 2paoueHma
npomonos. Cuumesz AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmyrecTra
a’poOHOr0 TyTH OOMEHa BEIIECTB TMepea  aHadpoOHBIM. DPGHEKTHBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

JdemoHcTpanuu



[Toptpetsr: Ix. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuubr u  cxembl: «@DOTOCUHTE3», «DHEPTETHUUECKU OOMeHy,
«buocuntes 6enkay, «CtpoeHue pepMeHTa», « XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyA0BaHKE ISl IPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTopnass padora «lM3ydyeHHe KATAIMTUYECKONM aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlaboparopnasi padora «l3yyeHue (epMEHTATUBHOIO pacHICIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHE mpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIECCOB OPOXKEHUS U ILIXAHUSD.

Tema 7. HacaeacrBennass uHGoOpMaIus U peajin3anus eé B KJIeTKe

Peakunu MmatpryHoro cunrtesa. [[puHIMI KOMIIJIEMEHTAPHOCTH B PEaKIUAX
MaTPUYHOTO  CHHTe3a.  Peanmusamust ~ HacineACTBEHHOM — mHMOpMAaIUu.
I'eneTnueckuil ko, ero cBoicra. Tpanckpunuus — MatpuuHblil cuare3 PHK.
[IpyHIMIOBI  TPAHCKPUIIIMU:  KOMIJIEMEHTAPHOCTb, AHTUIIAPAIIIEIbHOCTD,
acuMMeTpu4HOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckou xiemke.
Hexooupyrowue PHK.

Tpancnauust u e€ sranel. Yuactue Tpancnoptsix PHK B OuocunTese
6enka. ¥YcioBus OuocunTesa 6enka. Koguposanue amuHokuciot. Poib pudbocom
B OMOCHHTE3€e OelKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2eHos. Opranusaiusi rTeHoMa y
POKApUOT U 3YKApUOT. Perynsanus akTHBHOCTH T'€HOB y Npokapuot. ['unoresa
onepoHa (®. Kako0, XK. MaHno). MonexynsapHvle Mmexanuzmvl IKCNPeCcul 2eH08
y aykapuom. Ponb xpomamuna 6 pezyrayuu pabomel 2eHog. Perymsius
0OMEHHBIX MpoIecCoB B KieTke. Kiietounbiii romeocTas.

Bupycel — HekjeTouHble (GOpPMBI JKU3HU M OOJIMTaTHBIC Iapas3HTHI.
CtpoeHre TPOCTBIX M CJOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotiit yuxn J[HK-cooepocawux supycos, PHK-codepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasda.

Bupycusbie 3a00eBanus yenoBeka, >kuBoTHbIX, pactenuii. CITN /], COVID-
19, conmanbHbie U1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouoo2udeckux oOarHvlx. Hanomexnonocuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie pyrnkyuu 6eaxos. Cnocoovt 00cmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Kosnbros, /1. 1. UBaHOBCKHIA.

TaOmuie! 1 cxembl: «brocuaTe3 OenKa», «I'eHeTnueckuit Koy, «BUpyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHnue MOAEIA BUPYCA.

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W perymsnus. Mutepdaza u MHTO3.
OcobeHHocTH MpoIeccoB, MpoTekaronmx B uHTep(daze. [loaroToBka KIeTKU K
nenenuto. IIpecunrernueckuit  (MMOCTMUTOTUYECKUM), CHUHTETHYECKUA U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUN ) TIEPUOIBI UHTEP(DA3HI.

Marpuunsin cuate3 JHK — perumkanus. [Ipunanunsr permkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIM CHUHTE3, AHTUNAPAIIIECIBLHOCTb.
Mexanusm perukaiuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U
TeaoMepasza. XPOMOCOMHBIH Ha0Op KIETKH — KapHOTHIL. JIATTOMIHBIN U



raruiouHbI  HA0Ophl XpoMocoM. ['oMonoruunbie Xpomocombl. [lonoBbie
XPOMOCOMBL.

Henenue kinetkn — MuTO3. CTaiuM MUTO3a W MNPOUCXOASANIME B HHUX
npoueccel. Tunel Muto3a. KapnoknHes u quTokuHe3. bruosiornueckoe 3HauyeHue
MUTO3a.

Perynsuus Mmutotnueckoro nukia kietku. [Iporpammupyemast kiieTouHas
rudesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmul
npoaugepayuu, ouggepenyuposxu, cmapenus u cudeau kiemox. «lL{ugposas
K1emkay — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabmuubr 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKporpenapaTsl: «MuTto3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGopaTtopnass  padora  «M3yueHne XpoOMOCOM Ha  TOTOBBIX
MHUKpOIIpEnaparax».

Jlaboparopnasi pab6ora «HaOmiomenune wmuTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u GQyHKUNHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OCOOEHHOCTH  CTpOEHUS U  JKU3HEACSITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKJIETOYHBbIE TPHUOBI, OJHOKJICTOUYHBIC
BOJOPOCTH, APYrUe NPOTUCTHI. KOJIOHMaIbHbIE OPTaHU3MBI.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHusma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranus3M Kak eIMHoe 1eioe. ['omeocras.

Tkanu pacrenuit. Tumel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHAs,
MOKPOBHAsI, MPOBOAAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHUS,
GYHKIIUN 1 PacTONIOKEHUsI TKAHEH B opraHax pacTEeHUH.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS,
COCIMHUTENbHASA, MblleYHasi, HepBHAsA. OCOOEHHOCTH CTpOEHUs, QYHKIUN U
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPTraHOB JXKMBOTHBIX U 4eJIOBeKA. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenersl OTHOKIETOUHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblid 1 BHYTpeHHUHN ckeneT. CTpoeHue u
THUIIBI COEIUHEHNS KOCTEM.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKIJIETOYHBIX OPraHU3MOB:
aME&00oUTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKJIETOUHBIX PACTCHUN:
TPONIU3MBI M HACTUHU. JIBU)KEHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pednekc. CkeneTHbIe MBITIIIBI U UX padoTa.

[Iutanue opranu3zmoB. lloryomenue BOABI, YIJIEKUCIOIO ras3a |
MHHEPAJIbHBIX BEIIECTB pacTeHUsAMU. [lnTaHne )KMBOTHBIX. BHYTpUIIONOCTHOE U
BHYTPHUKIIETOUHOE MullleBapeHue. [lutanne mo3BOHOUHBIX XKUBOTHBIX. OTIEIbI
MHIIEBAPUTENBHOIO TpakTa. llumeBapurenbHbie xkemnesbl. [IumeBapurenpHas
CHCTEMA YEJIOBEKA.

Jlpixanue opraHu3MoB. JIpIxaHue pacTeHuil. JIpIxaHue IKUBOTHBIX.
Hubdysus razoB uepes mMoBepxXHOCTH KieTkH. KoxHoe apixanue. JlpixarenpHas
MoBepxHOCTh. JKabepHoe u nérouyHoe napixaHue. J[pIXaHue MO3BOHOYHBIX
’KUBOTHBIX M YEJOBEKA. OBOJIIOIMOHHOE YCIOXHEHHUE CTPOCHUS JIETKUX



NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4ejaoBeKa. MexaHu3m
BEHTWISIIUM JIETKUX Yy MNOTUL W MJIEKONUTAKOWUX. Perynsuusa abIXaHus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEHIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CHUCTEMBI pPACTCHUM.
TpaHcnopT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucteMa M €€ OpraHbl.
KpoBeHocHass cucTteMa TI03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOpalieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u eé perymsuus.

Beigenenue y opranusmMoB. Beigenenue y pacreHuil. Beimenenue 'y
#KUBOTHbIX. CoKpatutenbHble Bakyosid. Opranbl BeiaesieHus. Duibrpanus,
cekpenus 1 00paTHOE BCaChIBAHKE KaK MEXaHU3MbI paOOThI OPTraHOB BbIJCICHHUS.
CBsi3b IOJIOCTH TE€JIa ¢ KPOBEHOCHOW M BBIIEJIUTENIBHON cUcTeMaMu. Brienenue
y TO3BOHOYHBIX JKMBOTHBIX H  4enoBeka. [louku. CrpoeHue wu
dbyHkuronupoBanue Heppona. OOpa3zoBaHUE MOUH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMCTHI MPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kyrtukyna. Cpenctsa macCUBHOM M XUMHAYECKOM 3aIIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHEIE.
3amura opranu3Ma ot 6ose3nel. MmmyHnHas cucrema venoBeka. Kiierounsii u
rYMOpaJIbHBIA UMMYHUTET. BpokI€HHBIN U TPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KiloHaIbHO-cenekTuBHOrO nMMmyHuteta (I1. Dpnux, ©. M.
bepuer, C. ToueraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Pomb
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocts W peryisiiMsa  y OpraHu3MmoB. Pasapaxumocts y
OJHOKJIETOYHBIX OPraHu3MoB. Takcucel. Pa3gpaxumMocTe M peryusuus y
pacteHuid. PocToBbIE BEleCcTBa U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysius y >KUBOTHbIX. HepBHas
cucTeMa u €€ OT/IeJIbl. DBOJIIOIIMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OT/IENIbI TOJOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u
pednexropHas ayra. bezycinoBHble U yCIOBHBIE pe(IICKCHI.

['ymopanbpHas peryssnus 1 SHIOKPUHHASI CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteMm. ['mnoramamo-runoduzapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocreitmmey, «Opranbl IBETKOBBIX PACTCHUIN»,
«CuctemMbl OpraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHUE
HaceKOMbIX», « Tkanu pacteHui», «KopHeBbie cucteMbl», «CTpoeHue cTediisy,
«CTpoeHue JIMCTOBOM IMIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET 4eI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpIxarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas  cuUCTEMay,
«BbrgenurenbHas cucremay, « DQHIAOKPUHHAA cucTeMa», « CTPOCHHUE MBIIIIIbDY,
«Ammynurer», «KumeyHnonosoctHeie», «(Cxema TNHUTaHUS  PACTCHUI»,
«KpoBEHOCHBIE CHCTEMBl TO3BOHOYHBIX KUBOTHBIX», «CTpoeHHE THUAPBI»,
«Ctpoenue mnanapumn», « BHyTpeHHEe CTpOCHHE J0XKIEBOro uepBsi», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssarymkm», «HepBHas cucrtema
npecmbikaromuxcs», «HepBHas cucrema nTuny, «HepBHas cucrema
MIeKonuTamuxy, «HepBHas cucrema denoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTpPENnapaThl OJTHOKIETOUYHbIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBBIE IK3EMIUIAPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, paclleryieHUus Kpaxmana U OelKOB MoJ JeHCTBUEM (PEepMEHTOB,
o0opyI0BaHuE 1JIs1 AEMOHCTPAIIMHU OMBITOB M0 U3MEPEHUIO JKU3HEHHON EMKOCTH
JNETKUX, MEXaHW3Ma JbIXaTEJbHbIX JIBUKEHUW, MOJEIH TOJIOBHOTO MO3ra
Pa3JIMYHBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHre TKaHEH pacTCHUI.

JlabopaTopHas padora «/3ydyeHrne TKaHE KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. Pa3dMHoO:KeHHEe ¥ pa3BUTHE OPTAaHU3MOB

@®opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJII0Yasi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOMKEHHUSA: TOYKOBAHHWE, CIHOPYJIALIHS,
dbparMeHTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. [lonoBeie KieTKH, uinu rameTsl. Meito3. Ctaguu
Mmeirio3a. IloBenenne xpomocom B Mmeio3e. Kpoccunrosep. buonormueckuii
CMBICJI M€103a U MOJIOBOTO Mpoiiecca. Melo3 U ero MeCTO B JKU3HEHHOM IIHKIIE
OpraHU3MOB.

[Ipen3zaponpimieBoe paszButue. ['ameroreHes y KUBOTHBIX. [losoBbIE
xene3bl. O0pa3zoBaHuE U PA3BUTHE MOJIOBBIX KIETOK. CIiepMaTOreHe3 U OOTeHE3.
CrpoeHue noJoBbIX KIETOK.

OmooTBOpeHHEe M AMOPHOHANIBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: Hapy)HOE, BHyTpeHHee. [[apTenorenes.

NunuBuyaibHOE pa3BUTHUE OPraHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oO0Ha u3 2nasHvix npoodiem
ambpuonocuu. Konyenyus mopgocenos u mooeru mopgoeeneza. Cranuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMepe Jarymku). [poOnenue. Tumbt
TPpOOJIeHUs. /JemepMunuposantoe u HedepMuHuposanHoe opoonenue. bracmyna,
munst Onacmyn. OCOOSHHOCTH APOOJICHUS MIICKONMUTAIOIINX. 3apObIIICBbIC
JTUCTKH (TacTpyJIsiius). 3aKkiiaika OpraHOB M TKaHEW U3 3apPOJIbIIIEBBIX JTUCTKOB.
B3auMHoOe BiMsHHME YacTeil pa3BHBAIOLIETOCS 3apojbliiia (IMOpUOHATBHAS
UHIYKLOMS). 3akiaJka IUlaHa CTPOEHUS JKMBOTHOTO Kak  pe3yJbTar
UEPAPXUIYECKUX B3aUMOJICHCTBUN TeHOB. BrinsHue Ha HMOpUOHATBHOE Pa3BUTHE
pa3ITUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIIbI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonanehelil niepuoa. Ilpsimoe u
HempsiMoe pas3BuTue. PaszButume ¢ metamopdo3oM y OECMO3BOHOUHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHoONOrnueckoe 3HaUY€HHE MPSIMOrO0 M HEMPSIMOIO
pPa3BUTHUS, UX PACIPOCTPAHEHHUE B MpHUpojae. TUIbl pocTa )KUBOTHBIX. DaKTOPHI
pPEeryJsiliid pOCTa >KUBOTHBIX W uenoBeka. CTaguu MOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leproabsl oHTOreHesa yenoeka. CtapeHue
¥ CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

PasmHuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHuil. OOpa3zoBaHue crmop B Tpoliecce Meiiosa.
l'amerorenes y pacrenuil. OMIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BOITHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacteHuid. OOpazoBaHme
Y pa3BUTHE CEMEHM.

MexaHu3Mbl pEeTyIsUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu



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

Tabmuubr u cxemsl: «BereratuBHOEe pazMHOXKEHHUE», «TUIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIAMUAOMOHABD», «Pa3MHOXKEHUE BIIICHBDY,
«Pa3mHOkeHue ruape», «Meio3y, «XpomMocombby, «l'ameTorenesy, «CtpoeHue
AMIEKIIETKU U criepMaro3onia», « OCHOBHBIE CTaauu OHTOTreHe3a», «lIpsmoe u
HENpsIMOE pa3BuTue», «Pa3zBuTme Maickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymkn», «/IBOMHOE OIIOJOTBOPEHUE Yy LBETKOBBIX PACTCHUIN»,
«CTtpoeHue CeMsH OTHOJIONBHBIX U IBYJI0JbHBIX PACTEHUNY, « KU3HEHHBIA UK
MOPCKOM  KamycTbD», <OKWM3HEHHBIM 1UKI MXa», <OKW3HEHHBIM LUK
NaropOTHUKA, «KU3HEHHBIN LIUKII COCHBD).

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpONpenaparhl SUIEKICTOK U
CIIEpPMATO30U/I0B, MOAENb «LIUKII pa3BUTHSA JIATYILIKN.

JlaGopaTtopnasi padora «l3ydeHHe CTpOEHHsS TIOJIOBBIX KJIIETOK Ha
TFOTOBBIX MHKpOMpenaparTax».

IIpakTnueckass padora «BbIsABIEHUE NMPU3HAKOB CXOACTBA 3apOAbILICH
MO3BOHOYHBIX JKUBOTHBIX Y.

JlaGopaTtopnass padora «CTpoeHuE OpPraHOB pPa3MHOXKEHUS BBICIINX
pPacTEHUI».

Tema 11. I'eHeTKa — HAyKa 0 HACJEACTBEHHOCTH M W3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBIIEHUS W pa3BUTUS TEHETHMKHM Kak Haykd. Pabotsr I
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHU
renetuku. Pa6oter H. K. Konsiosa, H. . Basunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®unmunuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETHYECKHE IOHATUS W  CHUMBOJBL. ['OMOJIOTHYHBIE
XPOMOCOMBI, AJJIEIbHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PELECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTasl JIMHUS, TUOPUIBI,
reHotur, QeHotur. (OCHOBHBIE METOJbl TEHETHKU: THUOPUIOIOTHYECKUH,
IUTOJIOTUYECKU I, MOJIEKYJISIPHO-TE€HETUYECKHU.

JdemoHcTpanuu

IToptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTtopHasi paGora «Jlpo3odmna Kak OOBEKT TEHETUYSCKHUX

VICCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBwiii 3akoH Mengenss — 3aKoH

eAMHO00pa3usi TUOPUIIOB MEpPBOrO TMOKoJeHUs. [IpaBmiio JOMUHUpPOBAHMS.
Bropoii 3akoH MeHzenss — 3aKOH pacuieyieHusl Tpu3HakoB. L{uromornyeckue
OCHOBBI MOHOTMOPHIHOTO CKpelnuBanus. [ umoresa 4ucToThl ramer.

AHanuzupyouiee CKpelLUBaHUE. IIpomeyTOUHBINM XapakxkTep
HaclienoBaHusl. PaciienyieHne npu3HakoB IIPU HETIOJIHOM JJOMUHUPOBAHUH.
HurubpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmens — 3aKOH

HE3aBUCHUMOTO  HACJIEJAOBaHHWS  IpPU3HAKOB. lluTonornueckue  OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMUS.

CuerienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrienieHHOe
HACJIEJIOBAHUE T'€HOB, HAPYLICHHUE CLEIUICHHUS MEXAY IeHamu. XPOMOCOMHAs
TE€OpHUsI HACIEACTBEHHOCTH.

I'enetnka nmona. XpoMOCOMHBIN MEXaHU3M ONPEIEIEHUS M0JIa. AyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI. [ OMOTamMeTHBIN U reTepOraMeTHBIN MOJI. [ eHeTnueckas



CTPYKTypa MOJOBBIX XpoMmMocoMm. HacneaoBaHue MNpU3HAKOB, CIEMJIEHHBIX C
MIOJIOM.

I'enoTun kak wenocTHas cucrteMa. llnedoTponuss — MHOXKECTBEHHOE
JIEUCTBUE TeHa. MHOKECTBEHHBIA aJuieu3M. B3anMoaencTBHE HEaIEIbHBIX
reHoB. KommiementapHocTs. Onuctas. [Tlonumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHSl PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eneTnueckue MexaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpOOHMOM». ['eHeThyecKkue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHUSX KJIETOK U
OpPraHU3MOB.

JdeMoHCcTpanuu

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

Ta6muiet 1 cxemsl: «IlepBoiii U BTOpoi 3aKkoHBI Men ey, « TpeTuil 3akoH
Mengens», «AHanu3upyrollee CKpeumBanuey, «Hemomnoe noMuHUpOBaHUEY,
«CruernieHHOe HaclieJoBaHuEe MPU3HAKOB y Apo30(puibDy, «l'eHeThka moJiay,
«Kapuotun uyenosekay, «Kapuotun npozodumib», «KapuoTunm mnTUIB,
«MHOX€ECTBEHHBIN allIeNnu3M», « B3auMOIeCTBUE TEHOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpPAIMd 3aKOHOB €IUHOO0Opa3us
rUOpUIOB TEPBOTO TMOKOJCHUS W PACHICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOI'O HACJIEAOBAHUS IMPU3HAKOB, MOJEIb JJIs
JEMOHCTpPALUK CUEIICHHOTO HACJIEIOBAaHUS IIPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3oduinay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass padora «VI3ydyeHue pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIUBaHUA y IP030(DUITbD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue renotuna u cpeasl npu hopmupoBaHuu (HEHOTHUTIA.
N3menunBOCTh Ipu3HAKOB. KaueCcTBEHHBIE U KOJIMYECTBEHHBIE IPU3HAKU. Buibl
U3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBECHHAS.

Moaudukanmonnas HW3MEHYUBOCTh. Poib cpensl B (popmupoBaHUM
MOIU(PUKAIMOHHON H3MeHYnBOCTH. HopMma peakiinu npusHaka. BapuanroHHbIi
psan u BapuarmonHas kpuBas (B. Moranncen). CBoiicTBa MOAM(PUKAIIMOHHON
U3MEHUYHMBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsBoiicTBa T€HOTUTTNYECKOU
W3MEHYMBOCTH. BHABI T'€HOTHIIMYECKOH M3MEHUYMBOCTH: KOMOMHATHBHAI,
MYyTalMOHHAs.

KomOunaTuBHas M3MEHYMBOCTH. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTH. POJIb KOMOMHATHBHOW W3MEHYMBOCTH B
CO3JIaHUM TEHETHYECKOTO pa3HOOOpa3us B IIpejeiax OJHOTO BHIA.

MyTtanroHHass U3MEHYMBOCTh. BHUABI MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHAYUMPOBAHHBIE MyTalluM. SnaepHble U
uUToIia3MaTuyeckue myraiuu. CoMaTU4ecKue U nojaoBbie MyTanuu. [[puunHel
BO3HUKHOBEHHsSI MyTalui. MyrtareHbl W WX BIHASHUE HA OPraHU3MBL.
3aKOHOMEPHOCTU MYTAI[MOHHOTO MPOIECcCa. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacnencteHHo# n3menunBoctu (H.M. BaBunoB). BHesgepHas ©3MEHUHMBOCTb U
HACJICICTBEHHOCTD.

Onueenemuxa u 5SNUSCHOMUKA, DPOIb INUSCHEMUYECKUX (HaKkmopos 6
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MOB.

JdemoHcTpanuu



[Toptpetsr: I'. ne ®pus, B. Morauncen, H. Y. BaBunos.
Tabmuubr u cxembl: «Buabpl u3MeHunmBocTH», «MoauduKalroOHHAS

N3MEHUYHBOCTDY, «KomOunaTusHas W3MEHUYHBOCTD, «Meinosy,
«OmnonorBopenue», «l'eHeTHdyeckue 3a0oyieBaHUS — 4elloBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: *KuUBbIe U repOapHble IK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlabopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKAIUOHHON u3MeHunBOCTU. [locTpoeHne BapHAlMOHHOIO psa |
BapPHUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Mytanmuun y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesoBeka

Kapuotun uenoeka. MexyHapoHas mporpaMmmMa MCCIEA0BaHUSA T€HOMA
yenoBeka. MeToapl HM3yd4eHUsT TEHETMKM YeJIOBEKAa: T'€HEaJlOrnyecKui,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, IOIYJISALMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMEHHOE  OMpENENIEHUEe  TEHOTHIIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOUIBIO
[M[[P-ananu3a. HacnencrBennsle 3a0ojeBaHUS  4elloBeKa. [ eHHbIE U
XpOMOCOMHBIE  OOJe3HH  4YeloBeka. bone3sHm ¢ HAcleICTBEHHOMN
IIPEAPACIIOIOKEHHOCTHIO. 3HayeHue MEIULUHCKOU TEHETUKH B
IPEeIOTBPAIICHUH U JICYCHUH TeHETHYEeCKUX 3a00sieBaHUil 4yenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl HCCIeAOBaHUN B 00JacTH
PEIaKTUPOBaHUs T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl MOBBIIEHHON YYBCTBUTEIBHOCTH YEIOBEKA K
duznueckoMy M XUMHMYECKOMY  3arpsi3HEHUIO  OKpY)KArollel  Cpefbl.
I'eneTnyeckas npenpacnoioKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JemoHcTpanuu

Tabnuubr u cxembl: «Kapuotun yenosekay, «MeToabl U3y4eHUsI TEHETUKU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YEJTOBEKay.

IIpakTnueckasi padora «CocTaBieHUE U aHAIIN3 POJOCIOBHOW.

Tema 15. Cesntekuiusi OpraHu3MoB

JlomecTuKanus W CelIEKIUs. 3apOXkKIACHUE CEIEKIUU W JTOMECTUKAILIUH.
Yuyenue H. U. BaBumoBa o IleHTpax mnpouCXOXIeHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHUM. POJb celleKunu B CO31aHUU COPTOB PACTEHUU U MOPOL
#*UBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HacieAcTBeHHOM wu3MeHunmBocTH H. WM. BaBuioBa, ero 3HaueHue A
CEJICKIIMOHHOM paboTHhI.

Meronapl ceneknnoHHON pPadoThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
UHIWBUAYAJIbHBIA.  OJTanbl  KOMOWMHAIIMOHHOW  celekuumu.  VcrplTaHue
Ipou3BOAUTENEH MO MOTOMCTBY. OTOOp 1O TEHOTHUITY C IMOMOIIBIO OIEHKH
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBIN  MyTareHe3 Kak METOJ[  CEJIEKIIMOHHOW  paOoTHI.
PagnanvoHHbIl M XUMHYECKHM MyTareHe3 KakK WCTOYHMK MyTaluuul Yy
KYyJIbTYpPHBIX (hOopM Oopranu3MoB. Vcrob30BaHNEe TEHOMHOTO PEAKTUPOBAHUS U
MeTon0B pekomOunanTHbIX JIHK mist momydenust MCXOQHOTO MaTepuaia s
CEJICKLINH.

[Tomyuenue MTOJIUILIONIOB. BryTtpuBnaosas TUOpUIU3AIIHSL.
brnuskoponcTBeHHOe — cKpemuBaHWe, WM MHOpuAWHT. HepojacTtBeHHOe
CKpeniuBanue, wim aytopuauur. ['ereposuc u ero nmpuunHbl. Mcmnonas3oBanue



reteposuca B cenekiuu. Otnanéunas rudpuausanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX THUOPHUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUHW U SKUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3y4eHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U
UX JUKUX pOJWYEH i1 CO3JaHUs HOBBIX COPTOB W  THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIIOBbIX
HCUBOMHBIX 8 YENIAX YIIYYULeHUS CYUWECMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHUL
U Kpoccos, 6 MOM Hucie C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbIX
uccne008anuil, nepedosulx uoeti U nepCneKmueHbIX MmexHoI02UlL.

JdeMoHCcTpanuu

[Toptpersl: H. 1. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuubr u  cxembl: «lleHTpBl TPOUCXOXKIEHHUS U MHOrooOpaszus
KYJIbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToasl cenekiun», «OtnanéHHas ruOpuan3aInus»,
«MyTtarenes».

JlaGopaTtopnasi padora «/3ydyeHue COpPTOB KyJIbTYpHBIX PACTEHUU H
IIOPOJI TIOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHre METO0B CEJICKIIMN PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKekypeuss «OCHOBHBIE METOABl M JOCTUKEHHUS CEJIEKIIMU PACTCHHUUN U
KUBOTHBIX  (Ha  CEJICKIIMOHHYIO  CTaHIUI0,  IUIEMEHHYIO bepmy,
COPTOUCHBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1aOOpPaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTHSA U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KYJbTYpPbl, = MHUKPOOPraHM3Mbl, = HMX  XapaKTEpUCTUKA. TpaauMOHHAs
OMOTEXHOJIOTHS: XJICOONEeUeHne, TMOMyUYeHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BuHOAEnne. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJoruii. [Ipon3BoAcTBO OeIKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3nanue TEXHOJOTHI U MTHCTPYMEHTOB LIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBaHHSI TE€HOMOB C LEJIbK IMOJY4YEHUS] OpPraHu3MOB U HX
KOMITOHEHTOB, COJIEp KAIlIUX HE BCTPEUAIOIINECS B MIPUPOJEC OMOCUHTETUYECKHE
Iy TH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpuoOanku. Comaruueckass TUOPUAM3ALUSA W COMATHYECKUUN
smbOpuoreHes. Mcmonp3oBaHue TarIONAOB B CENEKIMH pacTeHuil. [lonyyenue
MOHOKNOHAIbHBIX anmumerl. Hcnonvsosanue  MOHOKIOHANbHBIX u
NOJIUKIOHANbHBIX aHmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJIOTBOPEHUE.
PexoHCTpyKIMsT ~ SIMUEKIETOK W KJIOHUPOBAaHWE  JKMBOTHBIX. Meron
TPaAHCIUTAHTALIMU SIJIEP KIETOK. TexHonocuu 0300po6ienus, KyIibmusuposanus u
MUKPOKTIOHATLHO20 PA3SMHOICEHUSL CENIbCKOXO3AUCTNEEHHBIX KVIbIMYP.

XpoOMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa M
koHcTpynpoBanue  pekomOuHaHTHRIX JIHK.  Cozdanue  mpamnceennwvix
op2aru3mo8. JI0OCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM U T€HHOW HHKEHEPHH.
DKOJIOTUUECKHE B ITUYECKUE MPOOJIEMbI T€HHON MHXCHEPHUHU.

Menuruackue OuorexHosmorun. l[loctreHomHass nudpoBas MeaHIMHA.
ITIIP-nquarHocTuka. MeTaOOJIOMHBIA —aHAIW3, TEHOICHTPHUYCCKUM aHaju3
[IpOTEOMa YEJIOBEKA I OLEHKM COCTOSIHHS €ro 3J0poBbs. Mcmonp3oBaHue
CTBOJIOBBIX KJIETOK. TapretHas Ttepamust paka. 3D-Ouommxkenepus s



pa3paboTKu (yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTUM, CO3AaHUs
KOMIUJIEKCHBIX TKaHEW COYEeTaHHEeM TEXHOJOTUW TPEXMEPHOTO OMONPUHTUHTA U
ckaddonauHra s peleHus 3a1a4 MepcoHAIN3UPOBAHHON MEIUIUHBI.

CoznaHue BEKTOPHBIX BAKIMH C IIEJIbI0 00ecTeueHuss KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, ycTtanoBieHHE MOJNEKYISIPHBIX MEXaHU3MOB
dbynxunonuposanusi PHK-conepxammx BupycoB, BEI3BIBAIOIINX 0COO0 OMACHBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHBIX.

JdeMoHCcTpanuu

Tabmuupr u  cxembl:  «/cmonp30BaHME ~ MUKPOOPTraHU3MOB B
IPOMBIIIJIEHHOM  NPOU3BOJCTBEY», «KierouHas wuHxkeHepus», «l'eHHas
WUHXEHEPUSD.

JlaboparopHasi pa6ora «/3yyeHue oObeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKHUCIBIX POLYKTOBY.

IKeKypeuss «buoTexHosorus — BaKHEUIIas NPOWU3BOAUTEIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxaenue U pasBuTHE IBOJIOLNMOHHBIX NMPeACTABJICHUN B
OmoJiornu

OpomonuonHas teopuss Y. JlapBuHa. IlpeanochUlKM BO3HHUKHOBEHUS
napBuHHu3Ma. JKW3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBrxkymue cuibsl  SBoionuu  BUnoB 1o Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIEICTBEHHAs W3MEHYUBOCTb,
60pr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBINH OTOOD).

Odopmienne cunteTnueckoil teopuu sBomonuu (CTI). Heittpanphas
Teopust dBoJou. CoBpeMEeHHasi JBOJIONMOHHAS OMOJIOTHS. 3HAaYCHUE
HBOJIIOIIMOHHOM TEOPUU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JdemMoHcTpanumn

[ToptpeTtsi: Apuctorens, K. JIlunne, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosbe, Y. apsun, C. C. UetBepukos, U. N. llImansraysen, Jx. Xonaeis, /.
K. benses.

Tabmuupbr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«Jlectnunia xkuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
IpUCIOCOOJIeHnt y pacTeHuil U >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyra nyrewmectsus Y. Jlapsuna», «Haxonkm Y. JlapBunay», «Dopmsl
060pBOBI 32 cyliecTBOBaHuEY, «Ilopoasl romyoeiy, « MHOrooOpasue KyabTypHBIX
dopm kamycThl», «Ilopoabl AOMamIHUX KUBOTHBIX», «Cxema oOpa3oBaHUsA
HOBBIX BHAOB (mo Y. [lapBuny)», «Cxema COOTHOIIEHUS ABWKYIIUX CHUJI
ABOJIOLINNY, « OCHOBHBIE MOJIOKEHUS CHHTETUYECKOW TEOPUU SBOTIOLINI).

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTAThI

[Tonynsiuuss Kak »dJeMeHTapHas eauHuua »Bodtouud. COBpEMEHHbIE
METOJIbl OIIEHKM T'E€HETHYECKOTO pa3HooOpa3usi M CTPYKTYPhI TOMYJISIIHMA.
N3menenune renodoH1a MOMyISIMN KaK 2JIEMEHTAPHOE IBOTIOIMOHHOE SIBJICHUE.
3akoH reHeTnyeckoro paHoBecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (PaKTOPHl (ABMKYIIME CHUJIBI) SBOJTIONUHA. MyTarmOHHBINA
mporecc. KomOuHaTMBHas W3MEHYMBOCTH. [lpeiid reHoB — ciydaifHbie
HEHAIIPABJICHHBIE W3MEHEHHS YacTOT ayienie B momymsmusx. Oddexr
ocHoBatend. Jpgexm Oymuiiounoco copaviwka. CHUdCEHUe 2eHemuyecKko2o
pasnooobpaszusi: npuuunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6



bonvuwux u  maneix nonyaayusx. Murpanuu. V3omsamus  MOMyJSIAN:
reorpaduyeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoyKTUBHA).

EcrectBennbiii otbop — Hampapisiomuid (paktop 3BosrOIMA. DOpMbI
€CTECTBEHHOTO OTOOpa: JABWXKYUIUH, CTaOWIM3UPYIOIINMA, pa3pbIBAIOIIMIA
(mu3pynTuBHbIN). [lonoBOI 0TOOpP. BO3HUKHOBEHME U BOJIOLUS COLUATBLHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE  TPUCHOCOOJIEHUI Yy  opraHu3MoB.  ApoMopdo3sl U
UAM0A 1N Tl K. [Tpumepsi PUCTIOCOOJICHHIM y OpraHU3MOB:
Mopdornoruyeckue, (GU3MOIOTUYECKHE, OHOXUMUYECKHE, TOBEIACHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykrypa. BupooOpasoBaHue Kak pe3ynibTar
MUKpPOABOMIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIoNIaTpUUYECKOoe (reorpacduueckoe),
CUMIIATpUYECKOoe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUILUIOUIU3AIINS,
rudpuauzanus). JUTensHOCTh IBOIIOIIMOHHBIX IMPOIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usi.

Ponp »BoMOIIMOHHONW OWONOTMM B  pa3palOTKE HAay4YHBIX METOOB
coxpaHeHus: OnopazHooOpazusa. MUKPOIBOIIONMS U KOIBOJIIOIHUS Mapa3suTOB U
uxX Xo3sieB. MexaHu3mbl (OPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
crtoco0Obl OOpHOBI ¢ HEH.

JlemoHcTpanuu

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

Tabmuubr 1 cxeMbl: «MyTanmoHHasi U3MEHUYUBOCTHY, «[lomymnsinonHas
CTpyKTypa Buua», «Cxema rmposiBleHusi 3akoHa Xapau—BaiinOepray,
«/IBWKyIIME CHJIBI  DBOJIONMUMY, «ODKOJOTUYECKAs] U3OJSAIUS TMOMYJISIHMA
ceBaHCKoM Qopenmn», «I'eorpaduueckass U30AMS JTUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHHUIIBI aypCcKOi», « lomynsiinoHHbIe BOJHBI YUCICHHOCTH XUIITHUKOB U
KepTB», «Cxema JeHCTBHUS €CTECTBEHHOro oTOopa», «®Dopmbl OOprOBI 3a
cyliecTBoBaHuey», «MHAycTpuanbHbli MenaHu3M», <« KUBbIE HCKOIIAEMBIEY,
«ITokpoBUTENECTBEHHAST OKpacka >XMBOTHBIX», «lIpemympexnaromnias okpacka

)KUBOTHBIX»,  «DU3HOJOTUYECKUE  aJalTalluuny, «IIpucnocobeHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTH», «Kpurepun Bumay, «BUAabI-IBOMHUKNY,
«CtpykTypa BHAa B NPUPOJIEY, «CrocoO6sl  BHA000pa3OBaHUSY,

«I"eorpaduueckoe BU000pazoBaHue TPEX BUAOB JAHABIIICH, « IKOJIOTHIECKOE
BUI000pa3oBaHre BHUAOB cHHHID, «[lomummonasl pactenuitn, «KamyctHo-
pEeACUHbIN THOPUIY.

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIUA HACEKOMBIX, Uydesia MTHII
U 3Bepeil ¢ mpuMepaMu Pa3INYHbIX MPUCIOCOOJICHHUM, dydena NTUIl U 3Bepei
pa3HbIX BHJIOB, Trepbapuy pacTeHUil OJM3KUX BHJOB, OOPa30BaBIINXCS
Pa3ITUYHBIMU CTIOCOOAMH.

Jlaboparopnasi paGora «BpIsiBIeHHE HU3MEHUYUBOCTH Y 0COOEH OHOTO
BUJI».

Jlaboparopnasi pa6ora «IIpucrmocoOneHuss OpraHU3MOB H  UX
OTHOCHUTEJbHAS 11€JIECO00Pa3HOCThHY.

Jlaboparopnasi pa6ora «CpaBHEeHHE BHIOB 1O MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yJibTaThl

Mertoapl u3yueHus: Makpos3BoJitonuu. [laieoHTONOrMUECKHUE METOMAbBI
n3ydeHus odBomornuu. [lepexomubie (GopMbl U (GUIOTEHETUYECKUE PSIIBI
OpraHU3MOB.



buoreorpaduyeckue mMeTopl n3ydeHus sBomonuu. CpaBHeHHE (QIIOphl U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emuu. Busbi-
SHJEMHUKHU U PEIUKTHI.

OMOpHOJIOTUUECKHME W CPABHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YUYEHHUSI HBOJIOLMH. ['€HETUYECKHE MEXaHW3Mbl HBOJIOLMM OHTOTE€HE3a H
MOSIBJICHHSI 3BOJIFOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE ¥ aHAJIOTUYHBIE OPTaHBbI.
PynuMenTtapubsle  opranbl H  aTraBuU3Mbl.  MOJIEKYJSIPHO-TEHETUYECKUE,
OMOXMMHUYECKHE M  MaTeMaTH4YeCKHE  METOAbl  U3YYEHHUS  HBOJIIOIUHU.
['omonoruunsie reHbl. COBpeMEHHbIE METOIbI MOCTPOCHUS (PUITOTEHETHYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTalli{ U SBOJIIOLUS TEHOMOB.

OO01re 3aKk0OHOMEPHOCTH (ITpaBuIIa) HBOIONUU. [IpuHyun cmensvt (hyHKYuULl.
HeobOpatumocTs sBomoIMu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB
ABOJIIOLINH.

JdeMoHCcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['eKkeb.

Tabnuub! u cxembl: «OUITOTEHETUYECKUN PSIT JIOMIATN, «APXEONTEPUKCY,
«3Bepo3yobie  smepb»,  «Creroumedanb», «Punnodpute», «CeMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30861 3emiun», «Jlpeid KOHTUHEHTOBY,
«PenukTely, «HawyanbHble cTaguu 3MOPUOHANIBHOTO PA3BUTHUS TTO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M AaHAJOTHYHbIE OpraHbDy, «PyJaUMEHTBI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI 4YEIOBEKa W IIHUMITaH3e», «IIaBHBIC
HaIpaBJICHUS 3BOJIOIHUIY, «OO0I1I1e 3aKOHOMEPHOCTH IBOJIIOIHI.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKU HMCKOMAEMbIX OCTAaTKOB
OpPraHu3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emJie

Hayunble TUMoOTE3bl MPOUCXOXKICHUS KU3HU Ha 3emie. AOUOreHe3 u
naHcrnepmusi.  [loHaydyHble ~ TPEACTABICHUS O  3apOXKICHUU  KU3HH
(kpearmmonu3M). ['wmore3a TOCTOSHHOTO CaMO3apOXKACHHUS JKU3HU U €€
onpoBepkeHue onbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[Ipoucxoxaenne >Ku3Hu U aCTPOOUOIIOTHSI.

OcHoOBHBIE ~ 3Tambl  HEOpraHWyeckou  sBomronuu.  [lnanerapnHas
(reoyornueckas) 2BOJIONMS. XHUMHYECKass HBOJIONMSA. AOHOTEHHBI CHHTE3
opraHnueckux BemlecTB U3 Heopranmdeckux. OneiT C. Mumiepa u I'. FOpu.
OO0pazoBanue moauMepoB W3 MoHOMepoB. KoamepBathas rumorteza A. U.
Onapuna, rumnore3a mnepBuuHOro OynboHa JIk. XosmelHa, TreHeTHYecKas
runore3a . Mémnepa. Pubosumbr (T. Uek) m rumoreza «mupa PHK» V.
['unGepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopusa 3emnum u Metonbl €€ u3ydeHus. Vckonaemble OpraHHYecKue
octatku. ['eoxpoHosnorus u e€ ™metonsl. OTHOCHTENbHAs U aOCOJIOTHAS
reoxpoHosiorusi. ['eoXpoHosiornueckast mKasa: 30Hbl, 3pbl, IEPUOIbI, STOXHU.

HavanbHbie 5Tamnbl oprannyecko 3BOMIOLMU. [lOSBIIEHWME W 3BOIIOIUS
MEePBBIX KJIETOK. DBOJIOIHS MeTa0oamu3Ma. BoO3HUKHOBEHHE TIEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKpPOOHBIC OHWOIUIEHKM KaK aHaJllor TMEpBBIX Ha 3eme
coobmiecTB. CTpoMatoauTsl. [IpokaprOThI 1 SyKapuOTHI.

[Tpoucxoxnenune AYKapUOT (cumbuorenes). DBOJIIOIIUOHHOE
MPOUCXOXKJIeHHE BUPYCOB. [IpoMcxoXaeHUE MHOTOKJIETOUYHBIX OPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl YBOJIIOIMU BRICIINX pacTeHu. OCHOBHBIE apoMOp(]o3bI
pacrenuil. Beixon pacreHunii Ha cymy. llosiBieHHMe CnOpOBBIX pacTeHUM M



3aBoeBaHME UMHU cymHd. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
paCTECHUM.

OcHOBHBIE ATallbl SBOMIONUN KUBOTHOrO MUpa. OCHOBHbBIE apoOMOP(O3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpOBbIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOLMSA TIO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentuwiuii. [IpoucxoxaeHrne MICKOMUTAIOMNUX U
ntul. [lpuHiun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMH U
MIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTne xu3HM Ha 3emile MO 3paM U NEPUOAAM: apXeu, MPOTEPO30H,
najaeo3oi, Me3030M, KaiHo30M. OOmas xapakTepUCTHKa KiuMata W
reoJIOrHYecKnX mporeccoB. [losBIEHNE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil cCOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPaHUS — SKOJIOTUYECKUE KPU3UCHI pouuioro. [Ipuunnsl n
CJIEACTBUS MacCOBBIX BhIMUpPaHUN. COBpPEMEHHBIN IKOJOTUUECKUN KPHU3UC, ET0
ocobennoctu. [Ipobiema coxpanenus 6uopazHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [lpuniuns! kiaccugukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsi: @. Penn, JI. Cnamnannanmy, JI. [Tactep, Y. . Meunnkos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuupr u cxemsl: «Cxema onbita @. Penuy, «Cxema onwita JI. IlacTepa
[0 U3YUYECHUIO CAMO3apOKICHUS )KU3HW», «CxemMa onbiTa C. Mumnepa, I'. FOpuy»,
«JTanbl HEOPTaHWUYECKOW 3BOJIOLUN», «['€oXpoHOJIOrMYecKass IIKaIay,
«HauanbpHbIe 3TaIbl OpraHuyecKon BOJOIHIY, «CXemMa 00pa30BaHUs SYKapUOT
nytéM cumOuorenesa», «Cucrema XKUBOM Npupoab», «CTpoeHHE BUpPYCaAy,
«Apomopdo3ssl pacteHuit», «Punmodutsr», «OIHOKIETOUHBIE BOAOPOCINY,
«MHorokiietounsie Bopopocian», «Mxu», «llanoporHuku», «l'oocemeHHbIe
pactenus», «OpraHbl IBETKOBBIX pacTeHuin», «Cxema pa3BUTHS KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «IIpocteitmme», «KuileyHOMOIOCTHBIEY,
«IInockue 4yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikarommecs», «IItuupy, «MnekonuTaromuey, «Pa3Butue XuU3HU B
apXeucKom ape», «Pa3BurHe )KU3HU B IPOTEPO3OMCKOM 3pe», «Pa3Butue Ku3Hu
B NIAJIEO30MCKOM 3pey, «Pa3BuTre xKu3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU
B KallHO30MCKOM 3pe», «COBpeMEeHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBanue: repdapur pPacTCHUN Pa3IUYHBIX OTIEIOB, KOJIJICKIIMH
HAaCEKOMBIX, BJIQXKHBIC IIPENaparbl JKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB,
KOJUICKLIUA MIJIOKOXKHUX, CKEJIEThl IMMO3BOHOYHBIX XMBOTHBIX, Uyyesla NTUL U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEeHM, TOJE3HBIX MCKOMAEMbIX, MYJISIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnaa galGopatopHasi padora «MoaeaupoBaHUE OIBITOB
Mumnnepa—tOpu 1o u3yueHno abMOreHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUN
B IIEPBUYHON aTMOchepe».

JlabopaTopnas pabora «/3ydeHue U ONUCAaHHWE MCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IpakTuyeckas padora «l3ydeHue ocoOCHHOCTEH CTPOCHHS pacTEHUI
Pa3HBIX OTAEIOBY.

IlpakTuyeckass  pa6ora  «/3ydeHne  OCOOCHHOCTEH  CTPOCHUS
MMO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ejioBeKa — AaHTPOINOIeHe3

Paznensl n 3anaum anTponosiorud. MeToasl aHTPOMOJIOTHH.



CraHoBNieHUE MPEACTABICHUN O MPOUCXOXKIECHUU YesloBeKa. Penuruosusie
B033peHMs. COBpeMEHHbIE HayYHbIE TEOPHUHU.

CxoncTBO uejoBeKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHE
yenoBeka. CBUIETEIBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMHU: CPABHUTEIBHO-
MOPGOIIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JI0T0-OMOXUMHYECKHE,
noBefeHueckue. OTIMYUS YeNoBEeKa OT JKUBOTHBIX. [IpsMoxoxiaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta U BTOPOU
CUTHAJIBHOW CHUCTEMBI.

JBwxymme  cuibl  (hakToppl) — aHTPONOTeHe3a:  OMOJIOTHYECKHE,
cornpasibHble. COOTHOIIEHHE OMOJOTMYECKUX M COIMAIbHBIX (PAKTOPOB B
aAHTPOIIOTEHE3E.

OcHoBHBIE cTaauu aHTpornorenesa. PanHue yenoBekooOpa3Hbie 00€3bsIHbI
(TTPOKOHCYJIBI) U paHHKE OHTUJIBI — OOIIHE TIPEAKU Y€IIOBEKOOOpa3HBIX 00€3bsH
U JIIOAeH. ABCTPAJIONUTEKU — JABYHOTHE MPEAKU JHoJe. UeloBEeK yMEbIi,
NEpBbIC€ W3TOTOBJICHUSI OpyIud Tpyna. UemoBek NPSMOXOASAIIMA W TEPBBINA
BBIXOJI JIt0JIeH 3a penensl Adpuku. UenoBek reinensoeprekuii — o0mui npeaok
HEaHJEpTabCKOr0  YeJoBeKa W 4YelloBeka  pa3dymHoro.  YenoBek
HEaHJEPTATbCKUM Kak BHUJ JIIOJIEH XOJOJHOTO KiumaTa. YemoBeK pa3yMHBIM
COBPEMEHHOTO THIA, JICHUCOBCKUM YEOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

DBOJIIONHS COBPEMEHHOTO 4esioBeKka. EcTeCTBeHHbIN 0TOOP B MOIMYJISIUSAX
yesoBeka. MyTallMOHHBIN nporiece U noauMopdusm. [lonmynsiroHHbIE BOJIHBI,
npeid reHoB, Murpaius u «3PGeKT OCHOBATENN» B MOMYJISAIUIX COBPEMEHHOTO
YeJIOBEKa.

Yenoseueckue packl. [lonstue o pace. bosbiiue pacel: eBporeougHas
(eBpasuiickasi), aBCTpajO-HErpoujHas (SPKBAaTOpUaNbHAsA), MOHIOJIOUIAHAS
(a3uarcko-aMepukaHckasi). Bpemsi u myTu pacceneHusi 4elioBeKa MO IJIaHeTe.
EnuncTBO yenoBeueckux pac. HaydHas HeCOCTOSITENIBHOCTh — pacusMa.
[Ipucnoco61eHHOCTh YeJIOBEKa K pPa3HBIM YCIOBHUSIM OKPY)KAIOIIEH Cpelbl.
Brnusaue reorpaduueckord cpembl W Jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOTIOTHIO YeTIOBEKa.

MexauciuruinHapable  MeToAbl B (u3MYeckor  (OMOJIOTHYEeCcKOil)
AHTPOIIOJIOTUU.  DBOJIONMOHHAS ~ AHTPOTOJIOTUS W MAaJCOAHTPOMOJIOTHS
YeJIOBEUECKHUX MOMyJsanuii. buocormansHbie HCCIeIOBaHUS TPUPOIBI YETIOBEKA.
NccnenoBanue K03BOIOMUHN OUOJIOTHYECKOTO U COLUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toprpersr: Y. apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuet U cxeMbl: «MeToapl aHTPOMOJIOTHNY, «[ O0JIOBHOW MO3T
yenoBekay, «UenoBekooOpasHbie 00€3bsiHB), «CKEIeT 4YejIoBeKa M CKeleT
mUMIaH3e», «PyauMeHTsl U aTaBU3MbI», «/[BIKYIIME CHUIIBI aHTPOIIOTCHE3ay,
«OBOJIIOIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIOMUTEK», «YETOBEK yMENbIiy,
«YenoBek mpamMoxomamun», «JleHucoBckuil 4enoBek» «HeanaepraiabubD),
«KpomanboHIbl», «IIpenku denoBekay, «ITambl 3BOIIOIUN YesioBeKay, «Packl
YEIIOBEKAY.

O6opynoBanue: MYJISDKA OKaMEHEJIOCTeH, TMPEAMETOB MaTepHaTbHOU
KyJIbTYpbl TIPEIKOB 4eNOBEKa, penpoaykuuu (pororpaduu) KapTHH C
MUDOTOTHYECKUMH W OUOJICHCKUMU CHOKETaMH TIPOMCXOXKIEHUS YeIOBEKa,
doTorpadum HaXOOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET 4YeJIOBEKa,
MOJICJTb Yepera YeJIOBeKa 1 yeperna MMMITaH3€e, MOJIEIb KUCTH Y€I0BeKa U KUCTU
ITUMIIaH3€, MOJICJIM TOPCa MPEIKOB YEIOBEKa.



JlaGopaTtopnasi padora «l3ydenue ocoOeHHOCTEH CTpOEHHUs CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckass pabora «/3yueHWe SKOJIOTHUYECKHUX  aJanTaiui
YEJIOBEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOIICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KaKIIeHd cpeaou

3apokeHne U pa3BUTHe 3KoJioruu B Tpynax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuiona, J. I'ekkeins, A. Tencnu, B. H. CykauéBa. Pa3ngensl u 3a1auun
3KOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTHH:
npupoAHble M JabopaTopHble. MonaenupoBaHue B 3KOJIOTMH. MOHUTOPUHT
OKPY’KaroIIel Cpe/ibl: JIOKaIbHbIN, peTHOHATBHBIN 1 TJI00aTbHBIH.

3HaU€HUE DSKOJIOTMYECKUX 3HAHUM [JI1 YEJIOBEKA. OKOJOTHYECKOE
MHUPOBO33PEHUE KAK OCHOBA CBS3E€M yenoBeUYecTBa ¢ npuponon. DopmupoBanue
AKOJIOTHYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPAMOTHOCTH HACEJICHUSI.

JeMoHcTpanuu

[Toptpetsr: A. I'ym6omear, K. @. Pynse, H. A. Ceepuios, O. ['ekkens, A.
Tenciu, B. H. Cykau¢s.

Tabnuubr u cxeMmbl: «Pa3gensl sxonoruny, «MeTobl aKosoTumny», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEIBD.

JlaGopaTtopnass  pabdora  «M3yuyeHWe  METOJOB  SKOJOTMYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  QakToppl M 3aKOHOMEPHOCTU WX  JICHUCTBHSL.
Knaccudukanus skxonormdeckux (HakTopoB: aOUOTHYECKHE, OUOTHYECKHE,
anTpororerusie. O0IIMe 3aKOHOMEPHOCTH JCHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, ). Jlubux). TonepaHTHOCTb.
OBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Ab6uotnueckue ¢akropsl. CBeT kak skojorumdyeckuil dakrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJTHEYHOI'O CIIEKTPa HA OPTraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI
pacTeHHII M JKMBOTHBIX 1O OTHOLICHHIO K cBeTy. CHTrHaJbHasi pojib CBETA.
doTonepruoansM.

Temneparypa kak skojoruueckuii Qakrop. [leiicTBue TemriepaTypbl Ha
opranu3Msbl. [[oMKHUIIOTEPMHBIE 1 TOMONOTEPMHBIE OPTAHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak akonorudeckuit ¢akxrop. Ilpucnocobnenust pacTteHuil K
noJi/Iep>KaHuio BogHOTO Oantanca. Knaccudukaius pacTeHuii o OTHOIIEHUIO K
Boze. [IpucrnocoOnaeHus KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl obuTaHusI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
rIyOMHHAsT TOJIOYBEHHAs, BHYTpUOpraHu3MeHHas. Ddusuko-xumudeckue
OCOOEHHOCTH cpell OOMTaHus OpraHu3MoB. l[IpucrnocobieHus OpraHu3MoOB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckne put™mbl. BHemiHne u BHyTpeHHHE pUTMbL. CyTOUHBIE U
roJInyHbie PUTMBIL. [Iprcrnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM
YCJIOBHUM KU3HMU.

XKuznennsie Gopmer opranuzmoB. [lonsarue o ku3HEHHOU (opme.
XKuszHeHHnsie (GOpMBI  pacTeHHil: JEpeBbs, KYCTapHUKH, KyCTapHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJETHUE TpaBbl. JKuU3HEHHBIE (POPMBI >KHUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’poOHOHTHI. OCOOEHHOCTH CTpOEHUs M 00pasa
KU3ZHU.



buotnueckue  daktopel. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIIUS, XUITHUIECTBO, CUMOMO03 U ero (popMel. [Tapasutusm, kooneparus,
MYTYyaJIu3M, KOMMEHCAJIU3M (KBapTHPAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckue B3aumopericTBus (tornuueckue, dhopudeckue, hadbpuueckue).
3HaueHue OMOTHYECKUX B3aWMOJEHCTBUN JUIsl CYLIECTBOBAHUSI OPIaHU3MOB B
cpene ooutanus. ITpuHIIUIT KOHKYPEHTHOTO UCKITIOUCHHUS.

JdeMoHCcTpanuu

Tabmuupbr U cxembl: «Dkonorudeckue (GaxTopb», «CBETOBOU CHEKTPY,
«IKOJIOTHYECKHE TPYIIIHI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», « TeIIOKpOBHBIE
KUBOTHBIE», «XOJIOJJHOKPOBHBIC >KMUBOTHBICY», «DHU3MOJIOTHYECKHUE aalTallluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHU3MOB», «buosiormueckue pUTMBIY,
«KuzHennele ¢Gopmbel  pacteHHi», <« Ku3HeHHBIE (QOPMBI  KHUBOTHBIX,
«IKOCUCTEMA IIMPOKOIUCTBEHHOIO Jecay, «IKOCHCTEMAa XBOMHOTO JEcay,
«lenmu nutanus», «XumHUYecTBO», «llapazutuszm», «KoHKypeHIHs,
«Cumomnosy», «KoMMeHcaIn3M.

O6opynoBanue: repbapund pacTeHUN U KUBOTHBIX, MPUCIIOCOOIEHHBIX K
BJIUSIHUIO PA3JIMYHBIX JKOJIOTHMYECKUX (PAKTOpOB, TrepOapuul CBETOIIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TCHEIOOUBBIC U
TEHEBBIHOC/IMBbIE ~ KOMHATHBIE  PACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0MFOOMBBIX, 3MMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, dydena NTHI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHHUS JIaHHBIX TPYMI, KOJUJIEKIIMH >KUBOTHBIX,
OOUTAOIINX B Pa3HBIX Cpelax, repO0apuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0naaronmMx YepTaMu IPUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSM YCIOBUI
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJUIEKIIMM >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKHUX
B3aUMOJCHCTBHSIX.

JlabopaTropnasi pa6ora «BbisBiIeHHE MPUCITOCOOICHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi pabdora «BbIsBICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHD».

JlabopaTopnasi padora «AHAaTOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHHS.

Tema 8. Ixos10rMsi BUA0OB M MOMYJISA U

OKOJIOTUYECKUE  XAPAKTEPUCTUKU  monyisauuu.  llomymamuss — kak
Ouostormdeckas cucrema. Poib HEOHOPOIHOCTH cpeibl, (GPU3NIECKUX OaphepoB
U O0cOoOeHHOCTEeW OWoNoruu BUIOB B (HOPMHUPOBAHUM MPOCTPAHCTBEHHOMU
CTPYKTypbl nonysanuii. OCHOBHBIE TOKa3aTEIW MOIMYJISUHUHN: YHUCICHHOCTD,
IJIOTHOCTh, BO3pACTHAasl M MOJIOBAsI CTPYKTYypa, POKIAEMOCThb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIHSL.

OKOJIOrH4ecKas CTpyKTypa nomysisiiun. OLeHKa YMCICHHOCTH HOITYIISLNH.
JluHaMuKa MONyJIsiUUUA U €€ peryisinusa. buotudeckunii noTeHuan nomyJisiuu.
MopgenupoBanue JOWHAMUKH nonyisauud. KpuBble pocTa YHCIEHHOCTH
nonyysiuu. KpuBble BbIKUBaHUS. Perynsiius YMCIEHHOCTH MOMYJISLUI: POJb
(GakToOpoB, 3aBUCAIIMX W HE 3aBUCANUX OT IUIOTHOCTU. OKOJOTUYECKUE
cTparteruu BunoB (- u K-ctparerun).

[Tonsitue 00 KoOTHUEcKOM HuUlle BUAa. MecrooOutanne. MHOromepHast
Mojiesb dKosorndeckon Humu Jx .M. Xartumncona. Pazmepsl skosornueckon
Huid. [ToTeHnnanbHas v peaaTu3oBaHHAs HUIIIN.

Bug xak cucrema nomynanuil. Apeanbsl BUIOB. Buabsl U MX KU3HEHHbIE
CTpaTeruu. JKOJIOTMYeCKUE SKBUBAJICHTHI.



3aKOHOMEPHOCTH TOBEJICHHUS M MUIpPALMA KUBOTHBIX. buonormyeckue
WHBA3WH 4y>KEPOJIHBIX BUIOB.

JdeMoHCcTpanuu

[Toptper: k. . XaTuynHCOH.

Tabmuupbl U cXeMmbl: «IKOJOTHYECKUE XaPaKTEPUCTUKU TOIMYIISIUN,
«IIpocTpaHcTBEHHass CTpyKTypa mnomyiasiuun», «Bo3pacTHble NOUpamMUIbI
nonysanun», «CKOpOCTh 3acelieHHs] IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opra"nuzmammn», «Mogeins 3xonorndeckor Humu Jx. M. XarunHconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMssH pacTeHUud K
pPacCeICHUIO».

Tema 9. DKo0JI0rHA COO0IECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crtpykrypa. CBsizM MeEXIy
OopraHu3Mamu B OMOLIEHO3E.

Okocucrema kak oTkpbitas cucteMa (A. k. Tencnun). OyHKIMOHATbHBIE
OJIOKM OpraHM3MOB B SKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [louBbl M WIbI B 3KOcHcTEMax. KpyroBopoT BeElIECTB U IMOTOK
SHEPIUU B SKOCHCTEME.

OcHOBHBIE  MOKa3aTeld HKOCHUCTEMBI. buomacca U OpOIYKLHS.
DKOJIOTUUECKHE MUPAMU/IBI Urcell, OMOMACChI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HarmpaBnennbie 3aKkOHOMEpHBIE CMEHBI CO00IEeCTB — cyKiieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W HUX MPUYUHBI. AHTPONOTE€HHbIE BO3JECHCTBUA Ha
cykneccuu. KnmmakcHoe cooOmiectBo. buopaznooOpazue u  TOJHOTa
KPyroBOpOTa BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie SKOCUCTEMBI. JKOCUCmEMbl 03€D U peK. DKOCUCEMbL MOpell U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenel, nyCmbitb.

AHTpOIIOTEHHBIE AKOCUCTEMBI. ArposkocucTeMa. ArpoieHo3. Pazmuuus
MEKy aHTPOIIOTEHHBIMU U MPUPOAHBIMHU SKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodskocucteM. ['opojckast
dnopa u dayna. Cunanrponuszanus ropojckor (aynsl. buonorudeckoe u
X035TUCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aUMO/IEHCTBUI OPraHU3MOB
B DKOCUCTeMaX. Pojib KackaoHo2o 3¢hghexma u 6u008-30uhpukamopos (Kioueswix
8U008) 8 PYyHKYUOHUPOBaHUU dKocucmem. TlepeHoc PHEPTrUu U BEIIECTB MEXY
CMEXXHBIMUA JKOCUCTEMaMH. YCTOMYMBOCTh OPraHW3MOB, MONYJSIUAA WU
AKOCHCTEM B YCJIOBUSX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3JCHCTBUI.

Mexanuzmbr  6030elicmeuss  3a2pA3HEeHUli  pasHblX — MUNno8  Ha
CYOOP2AHUSMEHHOM,  OP2AHUSMEHHOM, HNONYJIAYUOHHOM U  IKOCUCEMHOM
VPOBHAX,  OCHOBbl  IKOJIOSUHECKO20 ~ HOPMUPOBAHUS  AHMPONOSEHHO20
6030eticmeus. MeTo0JIOTHsI MOHUTOPUHTAa €CTECTBEHHBIX W aHTPOIMOTEHHBIX
SKOCHCTEM.

JdemoHcTpanuu

[Toptpet: A. . Tencnu.

Tabmumsr  u cxembl:  «CtpykTypa  OuoneHosa», «DkocucTeMa
IIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, « DyHKIIMOHATIbHbIE
TPYIIbl OPraHU3MOB B 3KocucTteMme», «KpyroBopoT BemecTB B 3KOCHCTEMEY,
«llemn mnuranus (mactOuiHAs, ACTPUTHAA)», «IKOJOTHYECKas MUpamMuaa
qucen, «IKOJIorudecKas nipamuga OMoMacchly, « IKOJOTUYECKas MUpaMua
SHEPrUmn», «O0pazoBanue 0omoTay, «lTepBruuHas CYKILIECCUSD,



«BoccraHoBIieHHE Jieca Tociie TMoxkapay, « IKOCUCTEMa 03epay, «ATPOILICHO3Y,
«KpyroBopoT BemieCTB W TOTOK DJHEPrud B arpoleHosey, «lIpumeps
ypOOIKOCUCTEM.

O6opynoBaHue: repdbapuu pacTeHUM, KOJUICKIIMH HACEKOMBIX, Uy4esia MTHIT
U 3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTEHUM, aKBapUyM Kak
MOJIEJTb YKOCUCTEMBI.

IpakTnueckasi padora «/3ydueHue u onrvcanue ypoo3KOCUCTEMBI».

JlaGopaTopnasi padora «l3ydeHue paszHOOOpas3usl MEIKHUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX).

IKCKypeHst « IKCKYPCHsl B THIMYHBINH OHOTeoneHO3 (B 1yOpaBy, OepesHsk,
€JIbHUK, Ha CYXOJOJIbHBIA WJIM TIOMMEHHBIH JIYT, 03€p0, OOJIOTO)».

3KCKprI/IH «IKCKypCHs B arpo3KOCUCTEMY (Ha IMOJie WM B TEIUIMYHOE
XO03HUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — obmemnanerapras o6osouka 3eMid, Tle CYIIECTBYET WU
CyIlleCTBOBaJIa )KW3Hb. Pa3BuTHe mpeacrasienuii o buocdepe B Tpyaax 3. 3rocca.
Yuenue B. W. Bepnaackoro o 6uocdepe. Obmactu 6uochepbl u e€ cocras.
JKupoe BemiectBo Onocdepsl  ero PyHKIIUH.

3akoHOMEpHOCTH cyliecTBoBaHusi Ouocheprl. OcobeHHoctu Ouocheps
KaKk IJI00aNIbHOUW HSKOCHCTeMBI. JlMHamMHuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJiepoaa, a3ora).
PutMuyHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE OHMocdepsnl. [lonarune o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Ji€Ca, CMEIIAHHbIE M IIUPOKOJIMCTBEHHbIE Ji€ca, CTEIlH,
CaBaHHBI, TyCTBIHU, TPOITUYECKHUE JIeCca, BRLICOKOTOpbs. Kimumar, pacTUTENbHBIN U
KUBOTHBIM MUp OMOMOB CYIIIH.

CtpykTypa ¥ QyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIaIa
u 6uochepHbIX QyHKITHI.

JdemoHcTpanuu

[Toptpetsi: B. N. Bepnanckuid, 3. 3rocc.

Tabnuubr u cxemsr: «I'eochepsl 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoaa B mpupojae», «KpyroBopor Kuciopoaa B MPUPOJEL»,
«KpyroBopoT BojsI B ipupoie», «OCHOBHBIE OMOMBI cyliny, «Kinmarnueckue
nosica 3emnm», « Tynapa», «Talray, «Cmemannsiit jgecy, « IInpoKoIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsgy, « Tponndeckuii gecy.

OGopynoBanue: TrepOapur pPACTEHUHW pa3HbIX OHMOMOB, KOJIICKIIUH
YKUBOTHBIX.

Tema 11. YestoBek M OKpy:kamomias cpeaa

DKOJIOTUUECKHE KPU3UCHI M WX MNpUYMHBL. Bo3aeicTBue demoBeka Ha
buocdepy. 3arpsisHeHHC BO3IYIIHOW cpexsl. OxpaHa BoO3lyxa. 3arps3HCHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. M3mMeHeHne kinmMara.

AHTpPOINIOTE€HHOE BO3/ICMICTBUE HA PACTUTEIIbHBIN U dKUBOTHBIA MUp. OxpaHa
PACTUTEHHOTO W JKUBOTHOTO MuUpa. OCHOBHBIC MPUHITUIIBI OXPAHBI TPUPOJIHI.
Kpacaeie kuuru. Ocobo oxpansemple mpupoanbie Tepputopun (OOIIT).
Boranuueckue capl v 300J10THYECKUEC TTAPKHU.

OcCHOBHBIE TPUHIIAITBI YCTOWYHUBOTO PA3BUTHUS YEIIOBEUECTBA U MPUPO/IBI.
PanmonansHO€  MPUPOJOMONB30BAHME W COXpPaHEHHUE  OHMOJIOTHYECKOTO
pazHooOpasus 3emum. OOmIKEe 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTHYCCKUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HUCA U €T0 BEPOSITHBIE TOCIICICTBHS.



Pa3BuTre METOMOB MOHUTOPHHTA pPa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUcciled08anusi nepexooa K pecypcocbepezaioujei u
KOHKYPEHMOCNnOCoOHOU — dHepeemuke.  buonoeuueckoe  pasnoobpaszue u
buopecypcuvl. Hayuonanvnvle ungopmayuonuvie cucmemvl, odecnequsaroujue
00CmMyn K UHQhopmayuu no COCMOSTHUIO 0MOENbHbIX U008 U IKocucmem. OcHOBbl
aKopeadburumayuu dKocucmem U cnocooos 00pvObL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTHEM.

JdeMoHCcTpanuu

Tabmuubr u  cxeMbl: «3arpsis3HeHHE aTMochepbl», «3arpsi3HEHue
ruapocdepbl», «3arpssHeHue nouBb», «llapHukoBeiii 3hdexT», «Ocobo
OXpaHsieMbI€ TIPUPOTHBIC TEPPUTOPHUI», «KMOIETH YIIPABIIEMOTO MUPAY.

O6opynoBanue: ¢Gotorpa@uu OXpaHsIEeMbIX pacTeHUN M >KMBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pEerMoHa.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OoOy4JaronMMUCsl MPOTpaMM CpeaHEro oOmero oOpa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTUU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIIONINE: OCO3HAHUE O0YYaIOIIMMUCS
POCCUNCKON TPAXKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEIEICHUIO, Haluuue Momugayuu K OOy4EeHHIO
OMOJIOTUH, YereHanpasieHHoe pa3gumue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAUIUNA Ppa3BUTHA
OMOJIOTHYECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCMbL  O0YUYaIOIIUXCS
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa3OBaHMUs, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYIbTYPhl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHUS MIPOrpaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCSI B E€AUMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAOULUHUOHHBIMH POCCUHUCKUMHU  COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPHUHSATHIMU B
oOlIllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAaMOBOCIIUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULIMU JTUYHOCTH, MATPUOTHU3MA W YBAXKEHUS K 3aKOHY U MPABOMOPSIKY,
YeJIOBEKY TpyJla U CTapilieMy MOKOJICHHUIO, B3aUMHOIO YBaXEHUS, OEPEKHOTO
OTHOLICHUS K KyJIbTYPHOMY HACIEIHWI0 U TPAJULHSIM MHOTOHAIMOHAJIBHOIO
Hapoa Poccutickoit @enepanuu, Ipupoe U OKPYKAIOIIEH CPeIE.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUSA YyueOHOTO mnpeamera «buomorus»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHHX YOECKICHH,
COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTAM POCCHMCKOTO OOIIECTBa,
pacllMpeHre >KU3HEHHOTO ONbITa W OINbITa JESITEJIbHOCTH B IIPOIIECCE
peanu3alui OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTO0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UITUN 00YJarOIIErocs Kak akTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA IpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIHHBIX 33124, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3UIIMI0 IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIFOJICH C pa3HbIMU YOKIECHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMH
Y COLMAJIbHBIM IOJI0KEHUEM;



TOTOBHOCTb K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATENbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBAKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  POCCHUICKOM IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
Poaunoii, ropmoctu 3a cBOM Kpai, CBOO PonnHy, CBOM S3BIK U KYJIbTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 M NaMITHUKAM
IPUPOJIBI, JOCTHKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUHUCKHX YYEHBIX B CTAaHOBJICHUE U
pa3BUTHE OHOJOTHUU, MOHUMAHUS 3HAYEHUS OMOJIOTMH B TMO3HAHUM 3aKOHOB
IPUPO/IBI, B AKU3HU YEJIOBEKA M COBPEMEHHOI0 00I11eCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEH POCCUIICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO OY/IyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusaMu Hapo10B Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €&
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronmoJIyYns:

NOHUMaHUE W peaju3alus 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHUE, COOJNIOJEHWE TUTMEHMYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATAA M OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DM3UUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

NOHUMAHHWE LIEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30macHOro MOBEACHUS B CUTYAIIUSX, YTPOXKAIOIINX 37J0POBBIO U KU3HH JIFOCH;

OCO3HaHME MOCJEACTBUI 1 HETIPUSATHS BPEAHBIX MPUBBIUEK (YIIOTpeOIeHNS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLHMATbHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBAT, IJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;



MHTEPEC K pa3IudHbIM chepam npodeccuoHaIbHOM JesTeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOP Oyaymieid mnpodeccun W PeaM30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS;

TIOBBIIIICHUE YPOBHS JKOJIOTHMYECKON KyJbTyphl: TPUOOPETCHHE OTbBITa
IUTAHUPOBAHMUS TIOCTYIIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pEIICHUS;

CIIOCOOHOCTh HCITOJIb30BaTh TNpHOOpETacMble TPU H3YyUYECHUH OHOJIOTHUH
3HaHUA M YMEHHS TPU PEIICHHH TpoOJeM, CBS3aHHBIX C pallOHAIHHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpEIl OKpY)Karollen
IPUPOIHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONpUATHBIC SKOJIOTUUECKHE
MOCJIEJICTBUSA NMPEANPUHUMAEMBIX ACUCTBUI U MPEIOTBPAIIATD UX;

HAJIMYUE PAa3BUTOTO  HAKOJOTHYECKOTO  MBIIUICHUS, DKOJIOTHYECKOU
KyJbTYPBI, OIbITa ACSITEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIHHOM, KOMMYHHUKATUBHON U COIIMAJILHOMN
PAKTUKE, TOTOBHOCTM K YYacTHI0O B MPAKTUYECKOM  JEATEITbHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B IOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHMTATEIbCKOM KYJIBTYPhI KaK CpelICcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJABMH U TIO3HAHUS MUDA;

NOHUMaHUe crheluuK OUOJIOTMM KaK HayKd, OCO3HaHHs €€ polid B
(GbopMHpPOBaHMN PAIIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH LIEIIOCTHOTO
MIPEICTAaBICHUS 00 OKpYKAIoIeM MUPE Kak O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOI1ecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MTpoOsieM
COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE MPOOJIEMbl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEe BBIXOJA U3 TJIOOAIBHBIX IKOJIOTHYECKUX MPOoOIeM
U oOecrieueHHs] Tiepexoja K YCTOWYMBOMY DPa3BUTHIO, PAIMOHAILHOMY
MCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTMUECKHX 3HAHUW B IEJAX
MOBBIIICHUST OOIIEeH KYyJbTYphl, E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopmMupyemMoii pu U3y4eHUH OUOJIOTHH;

MOHUMAaHUE CYITHOCTHA METOJIOB MTO3HAHMUS, HCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCMOJB30BaTh IMOJIy4aeMbl€ 3HAHMS IS aHalu3a u



0O0BSCHEHHUS SIBICHUMN OKPY>KAIOIIETO MUPA U MTPOUCXOASIINX B HEM U3MEHEHU,
yMEHHUE JieNlaTb OOOCHOBAaHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4YHbIX (PAKTOB U
UMEIOIIUXCS JaHHBIX C IIEJIbIO MOJy4YeHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO MCIIOJIb30BAaTh OMOJOTUYECKUE 3HAHUS IS
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaILIUSX;

OCO3HaHMWE IEHHOCTU HAYYHOU JEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO AESTEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYyYE€HUIO HOBBIX 3HAHUW MO OMOJIOTMH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS yueOHOro npeamera «buonaorus»
BKJIIOYAIOT: 3HAYUMBIE [JIs1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYHAIOIINXCS
MEXAUCIUTUIMHAPHBIC (MEXIpEeIMETHBIC) 0O0IIIeHayYHbIe MOHSITHS,
OTpa)karolue IEJIOCTHOCTh HAYYHOM KApTUHBI MHpa U CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHS,
SABJICHHE, TMPOIECC, CHUCTeMa, Hay4YHBIM (akT, MOPUHIMUI, TUIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAOIIOACHHE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTUE); YHUBEPCAIbHbIC yUeOHbIC IEHCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PpETYyJSTUBHBIEC), obOecrneuuBaronme (HopMUpPOBaHUE
(GYHKIIMOHATBHOM TPAMOTHOCTU M COLIMATBHON KOMIIETEHIIMH OOYYaroIINXCS;
CIIOCOOHOCTh 00YYarOIIUXCsl UCIIOJIH30BAaTh OCBOEHHBIE MEXAUCIUIUIMHAPHEIE,
MHUPOBO33PEHYECKME 3HAHUA U YHUBEpCallbHbIe Yy4eOHbIE JICEUCTBHUS B
MO03HABATENILHON U COLUANIbHOM MPaKTHKE.

B pesynprate wu3ydeHuss OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBanusi y oOy4armierocss OyayT copMUpOBaHbl TMO3HABATEIbHbBIE
YHUBEpCAIbHBIC Yy4eOHBbIE JCHCTBUSA, KOMMYHUKATUBHBIC YHHUBEPCAIbHbBIC
yuyeOHbIE JCHCTBUS, PETYJSITUBHBIE YHHUBEPCAJIbHbIE YyueOHbIE JIEHCTBUS,
COBMECTHAs e TEIbHOCTD.

MeranpeaMeTHbie pe3yiabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsI TIOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJbHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHSI:

CaMOCTOSATENIbHO  (OopMyNIUpOBaTh M aKTyaIM3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUUN MPHUEMBI JIOTHYECKOTO MBIILICHUS
(ananuza, cuHTE3a, CpaBHEHUS, Kiaccuukanuu, 0O0O0OIIEHUs), PACKPHIBATh
CMBIC]I OHMOJIOTUYECKHX TIOHSATUH (BBIIEIATH HMX XapakTEepHbIC MPHU3HAKH,
YCTaHABJIMBATh CBSA3U C IPYTUMHU MTOHSATUSIMH);

OTIpeNeNATh IEeNN NEATeIbHOCTH, 3a/aBas MapaMeTphl W KPUTEPUU HX
TOCTIKECHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBPHOCTH C TIOCTABJICHHBIMU
HETISIMU;

UCIIOJIh30BaTh OMOJIOTUYECKUE TIOHATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KWUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIyKTUBHBIC, IO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBA  JJS  TPEACTABJICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHUHA B M3y9aeMbIX OMOJIOTHIECKIX 00BEKTaX, a
TaK)KE€ TMPOTHBOPEYMN  PA3HOTO  POJA, BBIABICHHBIX B  Pa3jIMYHBIX
MHPOPMAITMOHHBIX NCTOYHUKAX;

pa3pabaThiBaTh TUTaH PEIICHUS MPOOIEMBI C YIETOM aHaIN3a UMEIOIIUXCSI
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE IEHCTBUS:

BJaJIeTh  HaBBIKAMH  Y4eOHO-MCCIENOBATENbCKOM WM MPOCKTHOU
JeSTEIIbHOCTH, HABBIKAMU pa3peleHus MPo0IeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO
K CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB pCIICHUS TPaKTHYECKUX 3ajaad,
MPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHUS,

UCIIOJIb30BaTh PAa3IUYHbIC BUJBI JCATEIBHOCTU IO IMOJTYYECHUIO HOBOTO
3HAHUS, €ro HMHTEpIIpPETalluu, MPeoOpa30BaHUIO U MPUMEHEHUIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

dbopMHpoBaTH  HAy4YHBIM  TUN  MBIIUICHUS,  BIAJETh  HAY4YHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMU MMOHATUSAMHU U METOJIAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJadydl B 00pa30BaTEIbHOU
NESTEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PEeIlCHUs, HAXOJUTh apryMEHTHI ISl JJOKa3aTellbCTBa
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TIOJNYYECHHbIE B XOJI€ PEIICHHs 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OIEHHUBATh HMX JIOCTOBEPHOCTh, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX yCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBJISATH IEJICHANPABICHHBIN MTOUCK MEePEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

yYMETh NMEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO W MPAKTUUYECKYI0 00JacTH
KUZHENICATECIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC WJICH, TIPEIJIaraTh OPUTMHAIIBHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pa6ora c nnpopmanueii:

OpUEHTHUPOBAThCS B PANIMUHBIX MCTOYHUKAX HHQOpmMaIuu (TEeKCTe
y4e0HOTO MOCOo0OUsI, HAYYHO-TIOMYJISPHOM JTUTEpAType, OUOTOTHIECKUX CIOBAPIX
U CTIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax IaHHbIX, B UHTEpHETE), aHATM3UPOBATh
UHGOPMAIMIO Pa3NUYHBIX BUJIOB W (HOpPM TIPENCTABICHUS, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTH;

(dbopMyIHpOBaTh 3aITPOCH] U IPUMEHSTH Pa3TUYHBIC METOIbI IPU TTOUCKE U
otOope Ononornueckoi HHGOpMaIUK, HEOOXOIUMOH JIJIsl BBIMTOTHEHUS YICOHBIX
3azay;

mpruoOpeTaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPINIEHCTBOBATh KYJIBTYPY aKTUBHOTO  HCIOJIb30BaHUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO  BBIOMpaTh ONTUMaJbHYIO (QopMy mpeacTaBlICHHS
ouosiormyeckod wuHpOpManMu (cxeMmbl, TpadUKH, JUarpaMMbl, TaOJHIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4YHBIA S3BIK B KauyeCTBE CpeicTBa MNpu padore ¢
OuoJiornyeckod HH(poOpMaIend: NPUMEHSATh XUMHYECKHUE, (PU3HYECKUE W
MaTeMaTHYECKHE 3HAKH U CUMBOJIBI, (hOpMYJibl, aOOpeBUaTypy, HOMEHKIIATYPY,
UCIIOJB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEJICTBA
HaIJISAHOCTH;

BJIaJIETh ~ HAaBBIKAMHM  pACMO3HABaHUS W 3alUThl  WHGOPMAIIUU,
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OBJiaieHue YHUBEPCAJIbLHBIMUA KOMMYHHKATHBHBIMM IeCTBUSIMU:

1) oO1eHne:

OCYILIECTBIIATh KOMMYHHMKAIIMM BO BceX cdepax KHU3HH, aKTHBHO
y4acTBOBAaTh B JHAJIOre WJIHW JUCKYCCHHU TIO CYIIECTBY OOCYKJIaeMOW TeMbl
(ymeHue 3ajaBaTh BOIPOCHI, BBICKa3bIBaTh CYXXJCHUS OTHOCHTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh MHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHUS KOH(MIUKTHBIX CUTYAIIH,
YMETh CMSITYAaTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (PopMyIupoBaTH CBOM BO3PAKECHHS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHAHOW ¥ UHIMBUTyaIbHON
paboTel MpU  penieHUH  OWUOJOTHYECKOM  mpoOjeMbl, 00O0CHOBBIBATH
HEO0OXOIUMOCTb MTPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUSI MPU PEIICHUH
y4aeOHOM 3a71a9H;

BBIOMpATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpPUHUMATh I  COBMECTHOW JEeATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJIOTO y4YaCTHHKAa KOMAaHJIbI B
oO1uit pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJAEU C TO3UIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHWE B PAa3JTHMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJ1ajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWOJIOTHYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBUSIX U MOCTYIKAX MO OTHOIICHUIO K KHBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIILHO OCYIIECTBIISATH IO3HABATEIbHYIO JICSITEIBHOCTD, BHISBIIATH
poOJIEMBI, CTABUTH ¥ POPMYJTHPOBATH COOCTBEHHBIC 3a/1a41 B 00pa30BaTECILHOM
JEATEIIbHOCTH U KU3HCHHBIX CUTYAIUsX;

CaMOCTOSITEIbHO COCTABJISATh IUIAH PEIICHUS MPOOJgeMbl C  yd4ETOM
HUMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U TPEAMOYTECHUIA;

J1aBaTh OIICHKY HOBBIM CHUTYaIHsIM;

pacHIUPSITh PAMKH yU4eOHOTO TpeIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHH;

JenaTb  OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparth
OTBETCTBEHHOCTD 3a PEIIICHHE;

OLICHUBATH MMPHOOPETEHHBIH OITBIT;

CIOCOOCTBOBATh (DOPMUPOBAHHMIO U TMPOSIBICHUIO MIMPOKOH IPYAHUIIUH B
pa3HbIX 00JACTAX 3HAHWH, MOCTOSHHO IOBBIIIATH CBOW 0OpA30BATENbHBIN W
KYJIbTYPHBIN YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTHBBI B JIEATCIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BIQJICTh HAaBBIKAMHU II03HABATCIBHOM pe(ICKCHMM KaK OCO3HAHUS
COBEpIAEMBbIX JCHCTBUH M MBICIUTCIBHBIX IPOILECCOB, UX PE3YJIbTaTOB H
OCHOBAHMH, UCTIOJIH30BATh MPUEMBI PE(ICKCUH IJIs OIICHKH CHTYalllH, BHIOOPA
BEPHOTO PEILICHHUS,

yMETh OIICHMBATh PHUCKH W CBOCBPEMEHHO MPHUHUMAThH PEIICHHS IO HMX
CHIDKCHHUIO;

IPUHUMATh MOTHUBBI M apryMEHTBhI APYTHUX IPU aHaIM3e¢ Pe3yJIbTaTOB
TeSITeIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

HPUHUMATD ceOsl, TOHUMasi CBOM HEJJOCTATKH U JOCTOWHCTBA,

IPUHUMATh MOTHUBBI M apryMEHTBhI APYTHUX IPU aHaIM3e¢ Pe3yJIbTaTOB
TeSITeIbHOCTH;

MPU3HABATh CBOE MPaABO W MPABO JPYTUX Ha ONIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3MIIMU APYTOro YeI0BeKa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIE pe3ysbTaThl OCBOEHHUS COJEpKaHUS y4eOHOIro MpeaMera
«buonorus» Ha yYrIyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOecIeUYeHHE
npodusbHOr0 O0ydeHusi oOywarommuxcs Ouosornu. OHU  BKJIIOYAIOT:
cnenupuyeckue Aji1 OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI IEUCTBHIMA
10 OCBOEHUIO, MHTEPHPETALNH U IPEOOPAZOBAHUIO 3HAHU, BUIBI ACSTEIBHOCTH
[0 TMOJYYEHHUIO HOBBIX 3HAHUW U WX MPUMEHEHHUIO B Pa3IUYHBIX YYEOHBIX, a
TAaK)K€ B PpEANbHBIX KU3HEHHbIX cuUTyalusx. [IpeameTHbie pe3ynbTaThl
MPEACTABIECHBI IO TOIAM H3yUEHUS.

[IpenmeTHbIC pe3yabTaThl OCBOCHUS yueOHOro penmera «buonorus» B 10
Kjlacce JOJKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KApTHUHBI MUpa, B
NO3HAHWM 3aKOHOB TMPUPOJbI M pEUHIeHuH MpodiieM palruoOHAIbHOIO
IPUPOAOIIONB30BAHNUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OouoJjoruu;

BJIQJICHUE CHUCTEMON OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralIyue OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKa,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,



HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(knmerouynast teopuss T. IlIBanna, M. Illneitnena, P. BupxoBa, xpoMocomMHas
Teopus HaciencTBeHHocTd T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKJIECHUS  KYJIbTYPHBIX  PAcTEHUM), 3aKOHBI
(emMHOOOpa3Ms MOTOMKOB MIEPBOTO MOKOJICHUS, PACHICIUICHHS], YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. n. Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJIaMHU HAY4YHOT'O IMO3HAHMSI, UCTIOJIB3YEMBIX B
OMOJIOTUYECKUX HCCIIEOBAHUIX >KUBBIX OOBEKTOB (OMHCaHUE, H3MEpPEHUE,
HaO0II0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTeHUH, >KUBOTHBIX U YEJIOBEKAa, CTPOCHUSI OPTaHOB U
CUCTEM  OpraHOB  pAacTeHWUH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpraHU3Max pacTEHUM, >KUBOTHBIX U
YeJIOBeKa, OHMOJIOTMUECKMX TPOILecCCOB: OOMEHa BelecTB (MeTaboiIu3M),
IpEeBpAIllCHUs] YHEPTUHU, OpPOKEHHUS, aBTOTPOGHOTO U TeTepOTPO(HOIro THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHMHTE3a, MHTO3a, MeHo03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIMBUYyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

yMEHHUE YCTaHABIIMBATh B3aUMOCBS3U MEXK]y OPraHOUIaMHU KJIETKH U UX
GYHKIUSIMH, CTPOCHHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSMU, MEXKITY
opraHaMy M CHUCTEMaMH OpPTaHOB Yy pPAaCTEHMid, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUAMH, MEXIY CHUCTEMaMU OpPraHOB M MX (DYHKIIUSIMHU, MEXAY dTanamMu
oOMEHa BENIeCTB, JTalamMd KIETOYHOIO IHMKJIa M JKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTalaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u paxkrTopamu cpeabl OOUTAHMUS,

YMEHUE BBISBIISATH OTIMYUTEIBHBIC PU3HAKY KUBBIX CUCTEM, B TOM YHUCJIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJIMKY JJISI IOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHUE peliaTh OWOJOTUYECKHE 3a/aud, BBISBISATH PUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKIY UCCIENYEMbIMU OMOJIOTHYECKUMHU MPOIECCaMU U
SBJICHUSIMU, JIe7IaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAHWU TMOJYYEHHBIX
pE3yNbTaTOB;

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, MPOBEPATh HX IKCIIEPUMEHTATHHBIMH
cpenctBamu, (popmMynupys Lelb MCCIEIOBAaHUS, aHATU3UPOBATH IMOJTYyYEHHBIC
PE3yNbTAThl U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-UCCIIEOBATEIBCKOM paboTe Mo OMOJIOTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJMYHO  TPEACTABJIATh TOJYYCHHBIC PE3YNbTaThl HA  YUYEHUUYECKHUX
KOH(epeHIusIX;

YMEHUE OIICHUBATh ITUYECKHUE ACTEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWoJIOTMM W MEAWIHMHBI  (KJIOHUPOBAHHE, HCKYCCTBEHHOE
OTUIOZIOTBOPEHHE, HAMPABIEHHOE U3MEHEHNE TeHOMAa M CO3/IaHUE TPAHCTEHHBIX
OpraHu3MoOB);



yYMEHHUE OCYIIECTBISITH OCO3HAHHBIN BbIOOp Oyayiel npodeccuoHaabHOM
NEeSTEIBHOCTH B 00J1aCTH OMOJIOTUH, MEAUITUHBI, OMOTEXHOJIOTHH, BETEpUHAPHH,
CEJILCKOTO X035UCTBA, MUIIEBON IPOMBIIIVIEHHOCTH, yTIyOJsTh
MO3HABATENIbHBII ~ HMHTEpPEC, HaNpaBJIEHHbIM Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIIEH ITpodeccuu 1 MpoAoKEeHUE OMOIOrMUYecKoro 00pa3oBaHus B
OpraHu3alMsIX CPEAHEro MPoheCcCHOHATBFHOTO U BBICILIETO 00pa30BaHUs.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11
KJ1acce JOJIKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeCTe€ M pOJu OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOW E€CTECTBEHHO-HAYyUYHOMH
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHYECKUX
npo0jiieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PallMOHATBHOTO
IPUPOAOIIONB30BaHUSA, U B POPMUPOBAHUH IIEHHOCTHOTO OTHOLIEHUS K PUPOJIE,
0O0IIIECTBY, YEIOBEKY, O BKJIaJIe POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHY;

yMEHHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUW, KOTOpas BKIIOYAET
onpeseieH!s] U MOHUMAaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJOTHYECKUX
TEPMUHOB U TOHSTHM (B, dKocucTema, Ouocdepa), OMOIOTHUUECKUE TEOPUHU
(aBomoniionHas teopuss Y. JlapBuHa, CHUHTETUYECKAas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapieHUsX 53Boitonuu, B.M.
Bepuasckoro — o 6uocdepe), 3akoHsl (reHeTudeckoro paBHoBecus Jx. Xapau u
B. BaiinGepra, 3apossimeBoro cxojctsa K. M. bapa), nmpaBuna (munumyma lO.
JInbuxa, 3KOJOTMYECKON MHUpaMUJbI SHEPIHH), TUMOTE3bl (TUIOTE3a «MHpa
PHK» V. I'mnGepta);

yMEHUE BIAJCTh OCHOBHBIMU  METOJaMU  HAyYHOTO  IIO3HAHMS,
UCIOJIb3yeMbIMU B OHUOJOTHYECKUX HCCICAOBAHUSAX JKUBBIX OOBEKTOB U
AKOCUCTEM (OmMHCcaHHe, U3MEpeHue, HaOII0JIeHHe, HKCIEPUMEHT), Crocobamu
BBISIBJICHUS U OLICHKW aHTPOIIOT€HHBIX U3MEHEHUM B PUPOJIE;

YMEHHUE BBIICTATh CYIIECTBEHHBIC NPU3HAKHU: BHUJIOB, OHOTCOIICHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otoopa, AJUTONaTPUYECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHus, BIUSHUS JBWKYIIUX CHJI OBOJIONUM Ha TeHOMOH]
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOMTaHusl, YepeI0BaHUS
HAIPaBJICHU JBOJIOIMHM, KPYroBOpOTa BEHIECTB U IIOTOKA OJHEPTUU B
HKOCUCTEMAX;

YMEHUE YCTAaHABIMBATHh B3aMMOCBSI3M MEXIy MPOIECCAMU DBOJIIOIHH,
JBYDKYIIUMH CUJIAMU aHTPONOTE€HE3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIWYUTENbHBIC TPHU3HAKK  JKUBBIX  CHCTEM,
IIPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHUs, AOMOTHYECKUX U OMOTHYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aMMOCBS3€H OpPraHM3MOB B COOOIIECTBAX,
AHTPOIION€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHUE HCMOIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO 1 CHMBOJIUKY JJISI TOKA3aTeJIbCTBA POJICTBA OPTAHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYMI, B3aWMOCBS3M OpPraHU3MOB U CpeAbl OOWTaHWS,
€IMHCTBA YEJIOBEUECKHX pac, HEOOXOJAMMOCTH COXPAHEHHsS MHOTO0O00pasus
BHJIOB U DKOCUCTEM KaK YCJIOBHUS COCYIIIECTBOBAHUS MPUPOJIBI U YETIOBEUECTBA;

YMEHUE pemarh OWOJIOTMUECKHE 3aJaud, BBISBIATh MPUYHHHO-
CJICICTBECHHBIC CBSI3M MEXKIY UCCIETYEeMbIMU OHMOJIOTHYECKUMHU TPOIECCAMU U
SBJICHUSIMHU, JIe7IaTh BBIBOJBI M TPOTHO3BI HA OCHOBAHWU TMOJYYCHHBIX
pE3yNbTaTOB;



YMEHHE BBINIOJHATH JTAOOpPaTOpPHBIE U MPaKTUYECKHEe PadOTHI, COONIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh HUX OKCIECPUMEHTATHLHBIMU
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYUCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOIBL;

YMEHHE y4acTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKON paboTe 1Mo OMOJIOTHH,
AKOJIOTMH ¥ MEIUIIMHE, TPOBOAMMON Ha 0a3e IMIKOJbHBIX HayYHBIX OOIIECTB, U
NyOMYHO  TPENCTaBIATh IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUECKUX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh THUIIOTE3bI W TEOPUHU O TPOHUCXOXKICHUH >KU3HH,
YelloBeKa M YEJNOBEYCCKUX pac, O NpHYMHAX, TOCIEACTBHAX M CIOcoOax
NpeIOTBpaIICHHSI TII00ATbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp OymyIiel mpodecCuoHaIbHON
JESATEIBHOCTH B 00JacTH OWOJOTHH, JKOJIOTUH, MPHUPOAOIOIE30BAHNUS,
MEIHIIMHBI, OMOTEXHOJIOTHUH, TICUXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO35HCTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIIyOJdsTh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIECH Mpodeccuu Hu
IPOJOJDKEHNE OMOJIOTMYECKOr0 O00pa3oBaHUs B OPraHMU3alUsAX CpPEIHEro
Ipo(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

OpraHnu3MoB

10 KUIIACC
HauMeHoBaHue KoanuecTBo 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmsbl padoThI padoThI
1 buonorus kak Hayka 1
9 JKuBblE cuCTEMBI U UX )
M3y4yeHue
3 buosnorus knerku 2 0.5
Xumuyeckas
4 10 1
OpraHu3alus KJIETKU
CrpoeHue u QyHKIINH
5 8 2
KJIETKHU
OOmeH BelecTB u
6 MIpEeBpaICHUE SHEPTUN 9 1
B KJIETKE
HacnencrBennas
7 uHpopmanus u 9 0.5
peanmzanys €€ B KIIETKE
JKU3HEeHHBIN TUKIT
8 6 1
KJIETKU
Crpoenue u KIIUU
9 P oy 17 15




Pa3zmuoxeHue u

10 8 1.5
pa3BHUTHE OPTAHU3MOB
I'eneruka — Hayka o
HACJICACTBEHHOCTH 1

11 2 0.5
W3MEHUYHUBOCTH
OpPTraHHU3MOB
3aKOHOMEPHOCTH

12 P 10 1
HACJICACTBEHHOCTH

13 3aKOHOMEPHOCTH 5 1
W3MCHUYHUBOCTH

14 I'eneTuka yeaoBeKka 3 0.5

15 Cenexuusi OpraHu3MoB 1
Buotexnonorus u

16 CUHTETHYECKAS 4
Ouoorus

17 PesepBHoe Bpems 1

OBHIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KIIACC

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

Ne
n/n

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JyekTpoHHbIE (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

3apoxaeHue u
pa3BHTHE

1 JBOJIIOLMOHHBIX
IIPEJICTABICHHH B
OouoJoruu

pe3yJIbTaThl

MukposBontonus u eé

14

pe3yJIbTaThl

MakposBontonus u eé

3emite

HponcxomneHHe )51
Pa3BUTHC ) XU3HU HA

15

1.5

IIpoucxoxaeHue
YEJI0BEKa —
aHTPOIIOTEHE3

10

OpraHu3MoB U

cpenoit

OKoJIorus — HaykKa O
B3aMMOOTHOIIICHUAX

HaaAOPraHu3MEHHBIX
CUCTEM C OKpYXKarolen

0.5




YACOB I10 [TPOTPAMME

Opra"usmel 4 cpeaa
7 P peit 9 15
obuTanus
DKOJIOTUA BUIOB U
8 A 9 0.5
TIOTTYJISITTHHA
DK0oI0Trusa COOOIIECTB.
9 DKOJIOTUYECKHE 12 0.5
CHCTEMBI
10 buocdepa — rmobanpHas 5
3KOCUCTEMA
11 YenoBek n 6
OKpYIKaroIas cpea
12 PesepBHoe Bpems 8
OBHIIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acos

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

Buonorus kak KOMITJICKCHAsI
HayKa M KakK 4aCTb
COBPEMEHHOTO OOIIECTBA

JKuBnie cucTeMbl U UX
CBOICTBA

ypOBHeBa}I opraHu3zanus
KHUBBIX CUCTEM

Hcropus oTKpeITHA 1
U3y4YeHUs KIIETKHU.
Knerounas teopus

Meroasl MOJIEKYIJIIPHON U
KJIETOYHOU OMOJIOTHH.
ITpakTyeckas pabora
«M3ydyeHre METO0B
KJICTOYHOH OMOJI0rHH
(xpomarorpadus,
anexTpodopes,
muddepennmanbaoe
nentpudyruposanue, [1LP)»

0.5




XUMHUYECKUN COCTaB KJIETKHU

MuHepaabHbIC BEleCTBa
KJIETKH, UX OMOJIOTHYeCcKas
poib

OpraHnyeckue BelecTBa
KJICTKH — OCJIKH.
JIaboparopHast pabota
«OO6HapyxeHHe OJIKOB ¢
MTOMOIIIBIO0 KAYECTBEHHBIX
peaKuuii»

0.5

CoiicTBa, KIacCUpUKAINI U
¢dyHKIIIN OEITKOB

10

OpraHI/I‘leCKI/IC BCIICCTBA
KJICTKH — YIJICBOABI

11

OpraHI/I‘leCKI/IC BCIICCTBA
KIJIICTKH — JIMIINbI

12

HykIieMHOBBIE KHUCITIOTHI.
JHK u PHK. JIaGopaTopHas
pabota «VccrnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuun ATO.
Apyrue
HYKJI€03UTpUdochaTel
(HT®D)




14

CexBenupoBanue JIHK.
MeToapl TEeHOMUKH,
TPaHCKPUIITOMUKH,
MPOTEOMUKH

15

Meroas! CTpYKTYpHOI
ouosorun

16

Tunel KIETOK.
[IpokapuoTnueckas Kjierka

17

CrpoeHnue 3yKapuoTUYECKOn
kietku. [IpakTuueckas
pabora «/3y4ueHHe CBOICTB
KJICTOYHON MEeMOpaHbI»

0.5

18

IToBepxHOCTHBIN anmapar
KJIETKU

19

OnHomeMOpaHHbIE
OpPTraHOU[IbI KIETKH.
ITpakTnyeckas pabora
«M3yueHne NBUKEHUS
OUTOIIJIa3MBI B
PACTUTCIIBHBIX KIETKaX»

0.5

20

[TonmyaBTOHOMHBIE
OpFaHOI/IJII)I KJICTKWU.
MI/ITOXOH)IpI/II/I, IJIaCTUAbI.
JlabopaTopHas pabota
«HccmenoBanne ma3mMoan3a

0.5




n AC11J1a3MOJIN3a B
PACTUTCIIBHBIX KJICTKAX»

21

HememOpanHbie opranou bt
KIIETKHA

22

Crtpoenue u QyHKIMHU Aapa

23

CpaBHutenbHas
XapaKTePUCTHKA KIETOK
sykapuoT. JlaboparopHas
pabota «3ydyeHue cTpoeHus
KJIETOK Pa3InYHbIX
OpraHU3MOB»

0.5

24

Accumuianus u
JTUCCUMMIISIIUS — JIBE
CTOPOHBI META0OIU3MA.
Tunsl oOMeHa BelecTs.
JlabopaTtopHas pabota
«M3yueHne KaTaIuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHIIa3bl UIIN
KaTasas3bl)»

25

@epMEHTaTUBHBIN XapaKTep
peaKIuii KJIETOYHOTO
MeTaboIn3Ma.
JIaGoparopHas paboTa
«M3yuenue
(hepMEeHTaTUBHOTO
paclienIeHus epoKCuaa

0.5




BOJIOPOJIa B PACTUTEIBHBIX U
YKABOTHBIX KJIETKAX)»

26

Bbenku-akTuBaTopsl U OENKH-
MHTUOUTOPHI

27

ABTOTpOQHBIN THIT OOMEHa
BEIIIECTB

28

dorocunTe’

29

XemocuHres. JlaboparopHas
paborta «CpaBHeHHE
nporeccoB GOTOCHHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIE OPraHU3MBbI.
Bunel 6poxenus.
JIaGoparopHas paboTa
«CpaBHEHHE NIPOLIECCOB
OpOKEHMSI U ABIXaHUS»

31

AspoOHBIE OPraHU3MBI.
OTansl 3HEPreTHYECKOro
oOMeHa

32

DHeprus MeMOpaHHOTO
rpaJyeHTa MPOTOHOB.
Cunte3 ATO: pabota
npoToHHON AT®-cuHTa3bI

33

Peaknun MmaTpu4HOro
CHUHTE3a




Tpanckpunuus —

34
MarpuyHbli cuate3 PHK

35 Tpaucsiiust u €€ 3Tarnbl
KoaupoBanue aMMHOKHCIIOT.

36 Poaw pubocom B OrocuHTe3e
Oenka

37 Opranu3zaiiys reHoma y
MPOKAPUOT U DYKAPUOT
MonekynsapHble MEXAHU3MBbI

38 9KCIIPECCUH TE€HOB Y
3yKapuoT
Bupycbl — BHEKJIETOUHBIE
(OpMBI XKU3HU U

39 00JIMraTHBIC MaPa3UTHI. 0.5
[IpakTuueckas pabota
«Co3/1anre MoJIeH BUPYCay
BupycHble 3a001eBaHMs

40 YyeJIOBeKa, J)KUBOTHBIX,
pacTeHui

41 Hanorexnosoruu B
OMOJIOTUH U MEJTUIINHE

42 JKU3HeHHEBIN IUKIT KIIETKHA

43 Matpuunsiii cuntes JJHK
XpomocoMel. JlaboparopHas

a4 P patop 0.5

pabota «M3yuenue




XPOMOCOM Ha TOTOBBIX
MHUKpOIIpenapaTax»

45

JleneHue KIeTKu — MHUTO3

46

Tunsl kietok. Kapuokunes u
nutokune3. JlaboparopHas
pabora «HabmroneHue
MHTO3a B KJIETKaX KOHUHKA
KOpeIIKa Jyka (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

47

PGFYJ'IHI_II/IH KHU3HCHHOI'O
OUKJIa KJICTOK

48

OpraHI/IBM KaK €IMHOC 1ICJI0C

49

TkaHu pacTeHui.
JIaGoparopHas paboTa
«M3ydyenue TkaHen
pacTeHui)

0.5

50

TkaHU KUBOTHBIX U
yenoBeka. JlaboparopHas
pabota «M3ydyenue TkaHei
YKUBOTHBIX»

0.5

51

Opransl. CrcTeMBI OpraHoB.
JIaGoparopHas paboTa
«M3ydyenue opraHoB
LIBETKOBOT'O PACTEHUS»

0.5

52

Ornopa Tena opraHu3MOB

53

JIBr>KeHUE OPraHM3MOB




54

IIntanue opranu3sMoB

IIutanue Mo3BOHOYHEIX

55 KUBOTHBIX.
[InmeBapurenpHas cucreMa
YeJI0BeKa

56 JIpIxaHue OpraHu3MoB

57 JIpIXaHue T03BOHOYHBIX
’KMBOTHBIX U YEJIOBEKa

58 TpancnopT BemEeCTB y
OpraHU3MOB
KpoBeHocHas cucrema

59 MTO3BOHOYHBIX JKUBOTHBIX H
9eoBeKa

60 Brinenenue y oprann3zmMoB

61 3amura y OpraHu3MoB

62 NMmmyHHas cucrema
YeJI0BeKa

63 Paznpaxumocts u
pETyJSIHs Y OpraHU3MOB
I'ymopanbHast peryasus u

64 SHJOKPUHHAS CUCTEMA
KUBOTHBIX U YEIOBEKa

65 ®opMbI pa3MHOKEHUS
OpPraHu3MOB

66 [TonoBoe pazMHOXKeHHE




67

Meiios

68

I'ametorenes. O6pa3zoBanue
U Pa3BUTHE MOJIOBBIX KJIETOK.
JIaboparopHast pabota
«M3ydenue cTpoeHus
IOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»

0.5

69

NuauBunyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3

70

3akJiajika OpraHoB M TKaHEH
13 3apO/IBIIIEBBIX JTUCTKOB

71

PocT u pa3zButue ;KMBOTHBIX.
JIaGoparopHas paboTa
«BpIsiBIIEHHE TPU3HAKOB
CXO/JICTBA 3apObIIIEH
MTO3BOHOYHBIX KHBOTHBIX»

0.5

72

PazMHoOXeHHe U pa3BUTHE
pactenuii. JlaboparopHas
pabora «CTpoeHHE OPTaHOB
PA3MHOKCHHA BBICHIUX
pacTeHuin»

0.5

73

Ucrtopus cranHoBIEHUS 1
Pa3BUTHS TEHETUKU KaK
HayKu

74

OCHOBHBIC TOHITHUS U
CHUMBOJIbI TCHCTHKU.

0.5




JIaboparopHast pabota
«/po3oduna kak 00BEKT
TeHETUYECKUX
HCCIICIOBAHHIT»

75

3aKOHOMEPHOCTHU
HaCJIeJOBaHMsI IPU3HAKOB.
MonorubpumaHoe
CKpEeLIMBaHUE.
IIpakTnyeckas pabora
"N3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO
CKpeuInBaHus y Apo30duibsr"

0.5

76

[{uTonornyeckre OCHOBBI
MOHOTUOPUIAHOTO
CKpEUIBaHUS

77

AHanusupyroniee
ckpeuuBanue. Henomnnoe
JOMUHUPOBAHUE

78

JlurubpuiHoe CKperBaHue.
[TpakTuueckas pabora
«3yueHne pe3ynbpTaToB
TUTUOPUTHOTO
CKpCIIUBAHUS Y
TPO30(UITB»

0.5

79

LuTomorunyeckue OCHOBEI
TUTUOPUTHOTO
CKPCIIUBAHUS




80

CuemieHHOe HaclIeOBaHUE
MIPU3HAKOB

81

XpoMOCOMHast TeOpus
HACJIEICTBEHHOCTH

82

I'enetuka noina

83

I'enoTun kak menoctHas
CHUCTEMa

84

['eHeTnueckunii KOHTPOJIb
pa3BUTHUS PACTCHUM,
YKUBOTHBIX U YEJIOBEKa

85

N3MeHYMBOCTh IPU3HAKOB.
Bunn n3sMeHUnBOCTH

86

MonuduxarnronHas
U3MEHYMBOCTh

87

BapuauuonHslii psan u
BapHalliOHHAs KpUBasl.
JIaGoparopHas paboTa
«HccnenoBanue
3aKOHOMEPHOCTEN
MoAGUKAITMOHHON
n3MeHunBOCTH. [locTpoenue
BapHUAIlMOHHOTO pAJa U
BAPUALIMOHHON KPUBON»

0.5

88

T'eroTunuueckas
U3MEHYUBOCTD.




KoMmOuHatuBHas
U3MEHYUBOCTH

89

MyranuonHnas
M3MEHYHUBOCTb.
[TpakTuyeckas pabora
«Mytauuu y n1po3oduisl (Ha
TOTOBBIX
MHKpOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTHU
MyTaIMOHHOTO Tpolecca.
OInHUIreHeTHKA U
SIUIEHOMUKA

91

I'enernka yenoseka.
[IpakTnueckas padbora
«CocTaBiieHUE U aHAIIU3
POIOCIOBHON»

0.5

92

MeTtoabl MeTUITHHCKOM
TeHETUKH

93

3HaueHne MegUIIMHCKOMN
T€HETUKHU B
MPEAOTBPAIEHUH U JICUCHUH
reHeTHYECKHUX 3a001eBaHni
YyeJIoBeKa

94

OCHOBHBIE TOHATHS
cenekuuu. JlaboparopHas
pabota «/3yueHue copToB

0.5




KYJIbTYPHBIX PACTEHUN U
MOPOJ1 IOMAIIHUX
YKABOTHBIX)

95

MeTo/ibl CENEKIIMOHHON
pabotsl. JlabopaTopHas
pabota «/3ydeHre MEeTOI0B
CEJICKITUH PaCTCHUIN»

0.5

96

JocTrkeHus ceieKIuu
pacTeHUH U KUBOTHBIX.
[IpakTuueckas padbora

«IIpuBHBKa pacTeHUI»

97

CoxpaHeHnue, u3y4eHue u
UCTIONIb30BAHNUE
TeHETHYECKUX PECYPCOB

98

buorexHoNOTHs KaK HayKa u
OTpaciib MPOU3BOJICTRA.
[IpakTnueckas padbora
«M3ydenne 00HEKTOB
OMOTEXHOIOTHI

0.5

99

OcHOBHBIE HaNPABIICHUS
CUHTETHYECKON OMOIOrNH

100

XpOMOCOMHAs ¥ TeHHas
WH)KEHEpUs

101

Menuimackne
OHOTEXHOJIOTHHA




Pe3epBHbIit ypok.

102 [ToBTOpenue, 060061IeHNE, 1
CUCTEMAaTH3aIUs 3HAHUM
OBIIEE KOJIMYECTBO YACOB
102 13.5

I10 ITPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

OBoJroLIMOHHAs Teopus Y.
JapBuHa

JIBroKyIye CUiIbl
SBOJIIOIMU BUAOB 110 Y.

Hapsuny

Bbopn0a 3a cyuiecTBoBaHue,
€CTECTBEHHBIN U
HCKYCCTBEHHBII 0TOOD

dopmMupoBaHue
CUHTETUYECKON TEOpUU
9BOJIIOLAA

OTanbl BOMIOIMOHHOTO
mporiecca:
MHUKPO3BOIIOLHUS U
MaKpO3BOITIOLUS

[onymsaums —
JJIeMEHTapHas €IMHUIA
9BOJIIOLUA

3aK0H T€HETHYECKOTO
paBHoBecus Jx. Xapau, B.

0.5




BaiinGepra. JIJaboparopHas
pabota «BrIsiBICHHE
HU3MEHYMBOCTH Y 0CO0ei
OJTHOTO BHa»

DneMeHTapHbIE (PaKTOPHI
IBOJIOLINU

DddexT ocHOBaTEIIS.
DddexT OyTHUTIOTHOTO
TOPJIBIIIKA

10

Murpanuu. N3onsuumn
ITONYJISLIAIN:
reorpaduueckasi,
Ouooruyeckas

11

EcrecTBennslit 0TOOp —
HaIpaBJISIOMUA PaKkTop
3BOJIIOLIMU

12

[TonoBoit oT60p

13

ITpucnocoOiaeHHOCTH
OpPraHU3MOB KaK pe3yabTar
MHUKPOIBOJIOIIH.
JIaGoparopHas paboTa
«3yuenmne apomopdo30B
Y UIMOAJaNTaIul y
pacTeHi U KUBOTHBIX»

0.5

14

IIpumepsl
MIPUCTIOCOOICHUH Y

0.5




OpPTraHHU3MOB:
Mopdonorugeckue,
(bu3noIorNUecKue,
OHMOXHMMUYECKUE,
MOBEJICHUECKUE.
JlaGopaTopHas paboTta
«IIpucnocobienus
OpPTaHU3MOB H UX
OTHOCHTEIIbHAS
11e1eco00pa3HOCThY

Bupn, ero kpurepuu n
cTpykTypa. Jlaboparopuas

15 pabota «CpaBHEHHE BUIOB 0.5
1o Mop(doaoruyecKkomy
KPUTEPHIO»

16 CrpykTypa BHIa
Bunoo6pa3oBanue kak

17 pe3yJspTar
MUKPOIBOIIOIIH

18 CBs3b MUKPO3BOJIIOLIUH U
SMHUIEMHUOIOTUU
MakposBonronus.

19 [Taneonronornueckue

MCTOIBI U3YUYCHUA
9BOJJOINH




20

Bbuoreorpaduyeckue
MCTOABI U3YUYCHUA
HBOJIOLINU

21

OMOpHOJIOrHYecKue 1
CpaBHHUTEIHHO-
MOP(OJIOTHUECKUE METOIbI
W3YUYCHUS IBOJIIOLIUN

22

MonekynsapHo-
reHETHYECKHUE,
OMOXMMHYECKHE U
MaTeMaTHYECKHUE METOIbI
W3YUYCHUS IBOJIIOLIUN

23

OO6mre 3aKOHOMEPHOCTH
SBOJIIOLIHN

24

AnanTuBHas paauanus.
HepaBHoMepHOCTH TEMIIOB
SBOJTIOIHHT

25

Hayunble runoressl
MPOUCXOXKICHUSA )KU3HU HA
3emuiie

26

JloHay4Hsle
IIPEJICTaBICHUS O
3apOXKIECHUH KA3HU

27

OCHOBHBIE dTanbl
HEOpPTaHUYECKON
JBOJOLIUU




28

['unioressl 3apoxaeHUs
JKU3HHA

29

Ucropus 3emiiu 1 MeTOABI
€€ U3y4eHHUs.
JIaboparopHast pabota
«M3y4eHue u onrcanue
MCKOMAEMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB)

0.5

30

HaganpHuble TaIs!
OpPraHN4eCKOM 3BOJIIOLUU

31

DBOIIOLUS YYKapUOT

32

OcCHOBHbIE 3TaIbl
9BOJIIOLIMH PACTUTEIBHOTO
mupa. IIpakTnyeckas
pabora «3yuenue
0COOEHHOCTEH CTPOEHHUS
pacTeHui pa3HbIX
OTJEIIOBY

0.5

33

OCHOBHBIE dTaMbI
SBOJIFOIMH KUBOTHOT'O
MHpa

34

OBOJIOIHUS KUBOTHBIX.
[IpakTnueckas pabora
«M3ydenne ocobeHHOCTEH
CTPOCHHMS TTO3BOHOYHBIX
KUBOTHBIX)»

0.5




35

PazBurue xu3Hu Ha 3emiie
10 3paM U Mepuoiam

36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3UCHI
IIPOILTIOrO

37

CoBpemMeHHbIN
9KOJIOTUYECKHUM KPU3HUC,
€ro 0COOCHHOCTHU

38

COBpeMeHHaH CHUCTEMaA
OpPraHu4C€CKOIo Ipouioro

39

OCHOBHEBIE
CUCTEMaTUYECKUE TPYIIIIbI
OpraHu3MOB

40

AHTpOmoJIOrus — Hayka o
YEJI0BEKE

41

PazBuTue npenacrabienuii o
MIPOUCXOXKACHUH YeTIOBEKa

42

MecTto yenoBeka B CUCTEME
OpPraHUYECKOTO MHPA.
JlabopaTopHas pabota
«M3ydenne ocobeHHOCTEH
CTPOCHHSI CKelleTa
YeloBeKa, CBS3aHHBIX C
MIPSIMOX OKICHUEM»

0.5

43

JIBrKymye cusl
aHTPOIIOreHe3a




44

CooTHolIeHHE
OMOJIOTHYECKHX U
COIHANTbHBIX (PaKTOPOB B
AHTPOITOTEHE3E

45

OCHOBHBIE CTaUH
aHTPOTIOTeHEe3a

46

IlanmeoreneTuka u
aJIEOr€HOMHUKA

47

9BOJ’IIOI_[I/IH COBPEMCHHOTI'O
YCJIIOBCKaA

48

UYenoBeueckue pachl.
[IpakTrueckas pabota
«M3ydeHne 3KOJIOTHUeCKUX
ajiarTanuii YeJoBeKa

0.5

49

MexIucIuIIMHapHbIe
METO/bl aHTPONOJIOTUH

50

3apoxaCHUE U pa3BUTHE
DKOJIOTHH

51

MeToabI SKOJIOTHH.
JlabopaTopHas pabota
«3yueHnne meToa0B
9KOJIOTUYECKUX
HCCIIEIOBAHUID)

0.5

52

3HayeHne SKOJIOTHYECKHUX
3HAaHUHU I YeJIOBEKa

53

Dxonorundeckue hakTopbl




54

AOGuotnueckue GaKkTopsbl.
CBeT Kak 3KO0JIOTMYECKUil
(dakTop. JlaboparopHas
pabota «BrisiBieHNE
MIPUCIIOCOOICHUI
OpPTraHU3MOB K BIIUSTHHIO
CBETa»

0.5

55

AbGuoTtndeckue HakTophI.
Temmeparypa kax
9KOJIOTHUECKUN (HaKTop.
JIaboparopHast pabota
«Bp1siBIICHUE
MPUCTIOCOOTIECHU N
OpPTaHHU3MOB K BIIHSIHHIO
TEeMIIEPaTyphI»

0.5

56

AOGuoTtndeckue (HakTopsbl.
BiraxkHOCTB Kak
9KOJIOTMUECKUH (aKTop.
JIaGoparopHas paboTa
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHui U3
pa3HBIX MECT OOUTAHUS»

0.5

57

Cpenbl oOuTaHus
OpraHHU3MOB

58

buonornueckue puTmsl

59

Kuznennsie popmbl
OpraHW3MOB




60

buotnueckue hakropsl

61

3HauyeHne OMOTUYECKHUX
B3aMMOJACHUCTBUN I
CYILIECTBOBAHUS
OpraHu3MOB B CpEE
oOHTaHUA

62

DKOJIOTUYECKHE
XapaKTePUCTHKU
MO YJISIITAH

63

OcHOBHbIE TIOKA3aTeNN
MOMYJISILIUK: YUCIIEHHOCTb,
IJIOTHOCTb, BO3pacTHAs U
II0JIOBAasA CTPYKTYpa

64

OcCHOBHBIE TTOKa3aTeIN
MOITYJISIITAN: POKIAEMOCTH,
MIPUPOCT, TEMIT POCTA,
CMepTHOCTL, MI/IFpaHI/II/I

65

DKoJIoTHYecKasi CTpyKTypa
MMomyJauuun

66

JInHaMuKa MOMyJIALUHA U €€
perynsanus

67

Kpussie pocra
YHUCJIEHHOCTHU MOIYJISLHH.
KpuBble BeKUBaHUSA

68

DKonorudueckas HUIIA
Buza. JlaboparopHas

0.5




pabota «IIpucmocobneHus
CEMSIH PaCTCHUH K
pacceneHuIo»

Bujg kak cucrema

69 N
TIOTTYJISIITII
3aKOHOMEPHOCTH

70 MTOBEJICHUS U MUTPAIUit
JKUBOTHBIX

7 Co00I111eCTBO OPraHU3MOB
— OHOLIEHO3

79 DKocucTeMa Kak OTKPhITas
chcTEMa
Kpyrosopor Beniects u

73 IIOTOK DHEPTUU B
DKOCHUCTEME

74 OcCHOBHBIE TTOKa3aTeIn
SKOCHUCTEMEI

75 DKOJOTHYECKHUE MUPaMHIbI

76 H3menenus cooO1ecTs —
CYKIIECCHH
[IpupoaHbIE SKOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.

DKocucTemMsl MOpel 1
OKEaHOB




78

IIpupoiHBIE S3KOCUCTEMBI.
DKOCUCTEMBI TYH]P, JIECOB,
CTEIIEH, IIyCThIHb

79

AHTpPOIIOT€HHbIE
9KOCUCTEMBI

80

YpboskocucTemsl.
[IpakTuueckas padbora
«M3y4eHue u onrcanue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMHUPOBaHUST OCHOBHBIX
B3aUMO/ICVCTBUI
OpPraHU3MOB B 9KOCHCTEMAx

82

MexaHU3MBI BO3JCHCTBUSI
3arpsI3HEHUH Pa3HbIX
TUTIOB HA
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MONYJIALIMOHHOM U
SKOCHCTEMHOM YPOBHSIX

83

buocdepa —
of1IeruIaneTapHas
obosouka 3emin

84

Vuenue B. U.
Bepnuanckoro o 6uocdepe




3aKOHOMEPHOCTH

85
CYIIECTBOBaHUSA OHOCHEPHI

86 Kpyrosopots! BemecTs u
OMOTEOXUMHYECKUE IIUKITBI

87 30HAIBHOCTH OMOCHEPHI.
OcHOBHbIE OMOMBI CYILIN

88 YcToiuuBocTh Ouochepsl

89 DKOJIOrM4eCKHE KPU3HChI U
WX MPUYNHBI

90 Bo3saeiicTBue yenoBeka Ha
ounochepy
AHTpOIIOTreHHOE

01 BO3JICUCTBUE Ha
pPacTUTENBHBIN 1
YKUBOTHBIN MU

92 Oxpana npupozsl
OCHOBHbBIE PUHIHITBI

93 YCTOHYMBOIO Pa3BUTHUS
YeJI0OBEYECTBA U MPUPO/IBI
PannonansHoe
MIPUPOJIOTIONB30BaHUE U

94 COXpaHEHHE

OMOJIOTUYECKOTO
paszHooOpa3us 3eMiau




95

O6o06muieHue o Teme
«MHuKpO3BOIIOLHS U €€
pe3yabTaThD»

96

O0o01enue no reme
«MaxkposBotonus u e€
pe3yJIbTaThl»

97

O0600611eHnE IO TEME
«IIpoucxoxaenue u
pa3BUTHE )XKU3HU Ha 3eMIIe)

98

O06001IeHE 110 TEME
«IIpoucxoxnenue
YeIIOBEKa — aHTPOIIOTCHE3)

99

O06o06meHue 1o TeMe
«DKOJIOTHS — HayKa O
B3aNUMOOTHOIIICHUAX
OpPraHU3MOB»

100

O00011IeHIE IO TEME
«Opranusmsl U cpeia
oOuTaHusI»

101

O00011IeHIE IO TEME
«DKOJIOTHUA BUIOB U
MO YJIALIAI

102

O0o01enue no reme
«buocdepa — rmodanpHas
HKOCHUCTEMA»




OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5
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