2.1.11. Pabouas mnporpamma yueOHOro mnpeaMera «buonorus»(yrinyOaeHHbIN
YPOBEHb)

PABOYASI [IPOTPAMMA
(ID 6914839)

yueOHoro npeamera «buosiorusi. Yriy0JeHHbIA YPOBEHb»

s ooygaromuxest 10 —11 kimaccos

IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yudeOHOMy mpeaMery "buosorus" (mainee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
®I'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHHUI (PenepaabHoil paboueli MporpaMMbl BOCIIUTAHHUS.

VYyuebnsiii npeamer «buonorus» yrayOnénHoro ypoBHs usydenus (10-11
KJIACCHI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
Hay4HbIe npeaMeThl». CornacHo nojoxkeHusM GI'OC COO npoduabHbie yueOHbBIS
npeaMeThl, H3ydyaeMble Ha YIIYOJIEHHOM YypOBHE, SBISIOTCS  CIOCOOOM
nuddepenupan  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BaHbl OOECIIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeaHuM TTpoeCCHOHATILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHUX Yy4eOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C NpodopueHTanueln oOydaroumxcsi U CTHUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOW 00JIaCTM HAyYHOTO 3HAHUWA, CBS3aHHOTO C OHMOJOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIE€JIOM.

[Iporpamma no yueoHomy npeamety "buosnorus" qaér nmpeacTaBiaeHue o eu
W 3aJjayax U3y4dyeHHUs ydeOHoro mpeameta «buosiorus» Ha yriyOoJ€HHOM YypOBHE,
ompenenser o0s3aTeabHOe (MHBapUAHTHOE) TMPEIMETHOE COJEp)KAHUE, €ro
CTPYKTYpUpPOBAaHME IO pas3fenaM H TeMaMm, paclpeleieHue Mo Kiaccawm,
PEKOMEHyeT MOCIeAOBATeIbHOCTh M3Y4YeHUs YYEOHOro marepuaia ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPUMPEIAMETHBIX CBSI3€H, JOTUKH Y4€OHOro IpoIiiecca,
BO3pACTHBIX 0COOEHHOCTEN o0ydaromuxcs. B nmporpammMe no 61osoruu peaan3oBaH
MIPUHITUT MPEEMCTBEHHOCTH C M3YYCHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIIETO



oOpa3zoBaHus, Onarojaps dYeMmMy [pOCMATpUBAETCS  HAMpPaBJICHHOCTh  Ha
MOCJIEyIONIee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOT'O  MHUPOBO33PEHUS,  IKOJOTHYECKOTO
MBIIIEHUS, IPEICTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE OEPEKHOTO
OTHOIILICHHS K OKPY>Karoleld NpupoaHoil cpeae. B mporpaMmMe mo OMOJIOrMHU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K IUIaHUPYEMBIM JUYHOCTHBIM, METANpPEIMETHBIM U
MPEAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEIIbHON JIEATEIBHOCTH OOYYalOIIMXCS IO OCBOEHHUIO COJEp>KaHUS
OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CPEAHETO 0011Iero 00pa3oBaHus.

VYuebnsiii npeamer «buosorus» Ha ypoBHE cpeaHEero o0Iiero oopasoBaHuUs
3aBepiaeT OUOJIOrHIecKoe 00pa3oBaHKE B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
U yrIIyOJIeHHE 3HaHUI 00y4aroluxcs 0 dKUBOM MPUPOJI€, OCHOBAX MOJIEKYIISIPHOU U
KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUMA U OMOJIOTUU Pa3BUTHS, TCHETUKH, CEICKIINH,
OMOTEXHOJIOTUH, YBOJIIOIIMOHHOTO YYCHUS U DKOJIOTHH.

N3yyenue ydeOHoro mpeamera «buonorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOTyYEHUIO
Ononornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHM3aluaX  CPEIHEro
npodeccuoHanbHOro oopa3zoBanusa. OCHOBY €ro cojiepKaHHusl COCTaBIISIET CUCTEMA
OMONOTUYECKUX  3HAHUW, TMOJIYYEHHBIX TIPU U3YYCHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/ejoB OMOJIOTUM HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA TOJy4YarOT pa3Buthe. Tak,
pacuIupeHbl U YyriayOJIeHbl OMOJIOTMYECKUE 3HAHUS O PACTEHUSIX, >XUBOTHBIX,
rpubax, OakTepusax, OpraHU3Me YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOTHUTEIHHO BKJIFOYEHBI OMOJIOTMYECKUE CBEJICHUS TTPUKIIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIOIh30BaTh KaK OPUEHTHUPHI I MOCIEAYIOIIEro
BbIOOpa mipodeccur. Bo3MokHA Takyke HHTErparusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TMOJYYCHHBIMU OOYYaIOIIUMUCS TPU HU3YYCHUU
bu3UKK, XUMHUH, TeoTpadyu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mpenmery "buosiorus" orTpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOAbI K HW3YYEHHUIO OWOJIOTHH.
CornacHo UM, U3y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbBIC JJII KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3AILMH, BOJIOLMKH OPraHUYEeCKOro Myupa Ha 3emiie,
coxXpaHeHUs1 OMOJIOTHYECKOTO pasHooOpasus maneTsl. Tak, B 10 kitacce n3yqarorcs
OCHOBBI MOJICKYJISIPHOM U KIJIETOYHOW OWOJOTHUH, 3MOPUOJIOTHH W OHOJIOTHH
pa3BUTHUSI, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUU M CUHTETHYECKOH OHMOJIOTHH,
aKTyaJIM3UPYIOTCS 3HAaHUS OOydYarolmuxcsi 1o OOTaHWKEe, 300JI0TMH, aHATOMUH,
¢usmnonorun yenoseka. B 11 kiacce u3y4aroTcsi 3BOIOIMOHHOE YYEHHUE, OCHOBBI
AKOJIOTHH U yueHue o ouocdepe.



VYuebnsiii npeamer  «buonorus» mpu3zBaH  00€ClEYUTh  OCBOEHHUE
O0Oy4JaroIIMMUCST OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBUJI,
JeXKAaIllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHUHU, MHOIrooOpa3uM M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MNOMyJISIuH,
OMOIIeH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTHKECHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIIAIHBIX aCTEKTaX OMOJOTHYeCKUX 3HAHUMU. [[s
pa3BUTHS W TOJAJIEP)KaHUS HMHTepeca OOydYaromMxcs K OHOJIOTMM Hapsiay co
3HAYUTEBHBIM 00BEMOM TEOPETUUYECKOTO MaTepualia B COACPKaHUHU MPOTrPaMMBbl
1o OMOJIOTUU TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHS U Pa3BUTHS
TOU WJIM MHOM 00J1aCTH OUOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B PEIICHHE BAXKHEUIIIUX OMOJOTUYECKUX U IKOJIOTHUECKHUX MTPOOIIeM.

[enps uzyuenus yueOHoro npeameta «buonorus» Ha yriryoJ€HHOM YpOBHE —
OBJaJicHUE  OOy4YaloIUMHUCSA 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHUCTEM Pa3HOr0 paHra © MPUOOPETCHUE YMEHHI
WCIIOJIb30BATh TU 3HaHUS B (DOPMHUPOBAHUM MHTEpeca K OMpenenéHHO o0iacTu
poeCcCUOHANBHON JIeATENTbHOCTH, CBSI3aHHOM ¢ OWOJIOTHEH, WIM K BBIOOpY
y4eOHOT0 3aBeICHUS JIJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yTIIyOJIEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIICAYIONINX 3a/a4:

OCBOCHHE OOYYaIOIMMHUCS CUCTEMBbI OMOJIOTMYSCKUX 3HAHUHN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIHSIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABIISIFOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIIUs, BU, OMOreo1eHo3, ouocdepa); 0 BHIIAIOIINXCS OTKPBITHUSIX
Y COBPEMEHHBIX MCCJICIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YalIIMXCd C METOJaMH TO3HAHMS >KUBOU TPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYISpHOW U
KJICTOYHOM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJOTMM M CHHTETUYECKOW OWOJIOTHH, TMaJICOHTOJOTHH, 3SKOJIOTHH);
METO/JIAMH CaMOCTOSITEJILHOTO TIPOBEJECHUS OHOJIOTMUECKUX HCCIEAOBaHUN B
naboparopud W B mOpupone (HaOMIOJAEeHHME, W3MEpPEHHE, OSKCIICPHMEHT,
MOJICITUPOBAHUE);

OBJaJicHUE OOYYaIOIMMMUCA YMEHHSMHU: CaMOCTOSITEIbHO  HaXOJUTh,
aHAM3UPOBATh W MCIOJIb30BaTh OHMOJIOTHYECKYI0 HMH(POPMAIIUIO; TOJIH30BATHCS
OMOJIOTMUECKON TEPMHHOJIOTHEH M CHUMBOJIMKOW; YCTAHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTHU UM  COUUAIBHO-DKOHOMHUYECKMMHU M  IKOJOTHUYECKUMHU
npoOJjieMaMu 4YeJIOBEUECTBA; OIEHUBATh TMOCJEACTBUS CBOCH IEATEIBHOCTH IO
OTHOILICHUIO K OKpPYXKalIIeld MNPpUPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO0  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBATH H  COOMIOATH  MEPHI



npouiIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuUiia MOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTU COOCTBEHHOW KM3HENEATEILHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa,; XapaKTepu30BaTh
COBPEMEHHBIC HAyYHBIE OTKPHITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00YUAIOIIUXCS HHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B
Mpollecce 3HAKOMCTBA C  BBIJAIOIIUMHUCS OTKPBITUSIMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JIOrHel
OMOJIOTMYECKOTO HCCIEA0BaHNS, TPOBEACHUS YKCIIEPUMEHTAJIBHBIX UCCIEI0OBAHUH,
pelieHus: OMOJIOTUYECKUX 3a]a4, MOJCIMPOBAHUA OHUONOTMYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
1[EJIOM U K OTJICTIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
T€HETHYECKON IPaMOTHOCTH, OOIIEH KyJIbTYphI IIOBEICHHSI B IPUPOIC; MHTETPAITAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
PUPOIOTIOIH30BaHUHU (COOTIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPaHbI BUJIOB,
IKOCHCTEM, OuOC(Epbl), COXPAHEHHWU COOCTBEHHOI'O 370pOBbS M 3/10pPOBbA
OKpYXKarolmux Jroje  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUM,
oOecrnieueHrne O€30MacCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3JaHW€  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIUMHCS
VHIMBUTyaJIbHOU o0OpazoBaTeIbHON TPACKTOPUHU, CIOCOOCTBYIOIIIEH
MOCIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOTIPEICICHNUI0, B COOTBETCTBUH C
WH/IMBUTyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO01ee 4ynCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTHUHU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopasoanusi, cocrabiser 204 gaca: B 10 xkmacce — 102
yaca (3 Jaca B Hefiento), B 11 knacce — 102 gaca (3 yaca B HEZIEIO).

Ot60p opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHErupUKU ero COJASp KaHWs W HaMpaBIEHHOCTH Ha
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsIX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

O0s3aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHNE JTAa0OPATOPHBIX M TpPaKTUYeCKUX paboT. Takxke ydactue
OOy4YaroMMXCs B BBIMOJTHEHUH MPOEKTHBIX W Y4EOHO-MCCIIEI0BATEIHLCKUX PaboT,
TEMaTHKa KOTOPHIX OMPEACIISETCS YIUTEIEM Ha OCHOBE HMEIOIINXCSI MaTePHAIILHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IMMPUPOIHBIX YCIIOBHH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ovonoruu.  buonormdyeckue HaAyKd M HU3y4yaeMble  HMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouosorued. 3HayeHHEe OUOJIOTMU B
IIPAKTUYECKON JIESATEIBHOCTU YEJIOBEKA: MEIULIMHE, CEIbCKOM  XO3sMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

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

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JXuBble cuctembl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO0 COCTaBa, JIMCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIH, MOIMYJISITUOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaromye ;KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3ydenue xuBbIX cucTeM. Meroabl Omonormyeckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKH M €€ JOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepum», «YPOBHH OpraHU3AMU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYI0BaHUE AJI TPOBEICHUS HAOIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIESKTPOHHBI MHUKPOCKOID,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodopes, auddepeHiuaIbHoe IEeHTPUdyrupoBaHue,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIISI, PEArE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuui. MuHepaibHbIE BEIIeCTBa KJIETKH, UX OUoJoTHUuecKas poib. Pob
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukauuss Oenakos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununel. I'uapodunsHo-TUApOdOoOHBIE cBOMcTBa. Kiaccuduxkarus aunumos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1me CBONCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommuiementapuoctu. [IpaBmimo Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUNKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoosi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Mooenuposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «Pacnpenenenne XuMHUE€CKUX 3JIEMEHTOB B HEXKUBOU MPUPOIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJEKYJb», «CTpoeHHuE MOJIEKYI
yrieBooB», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopHasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumnbl KJIETOK: JyKapuoTHUecKas U TmpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



Crpoenue npokapuoTHueckoil kiaeTku. Kierounas crenka 6aktepuil 1 apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa Iuia3MaTU4eckod meMOpanbl. TpaHcmopt
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOUUTO3:
MUHOITUTO3, (aronutos3. Dk301uTo3. Knertounas crenka. CTpykrypa u (QyHKITUU
KJIETOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[Murorasma. [{uto3onb. Lutockener. JIBuxeHue murtomiazmMbl. OpraHou/Ibl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ oJbIKH, IJHM30COMBI, WX CTpOeHHME | (QYHKIHUWA. B3anMoCBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHUYECKUI PETUKYITYM.
CekperopHast ¢yHkuus anmnapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeToK. Kietounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ipoucxoocoenue mumoxonopuii u naacmud. Cumodbuoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPHYHBIE M CJIOKHBIC IIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanusie opranouasl kieTku CTpoeHue M (PyHKIIUH HEMEMOpaHHBIX
OpraHoOuI0B KJICTKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl.  AkmunogvieMukpoguiamenmsi.  MBpIIIEUHbIE  KJIETKH.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CrpoeHwe U JBWIKEHUE SKITYTUKOB W pecHHYeK. MUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka sapa, XPOMATHH, KapHoIIa3Ma, SAPHIINIKH, UX CTPOSHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, MHUKPONPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopnass paGora «JlccnenoBanue miazMonM3a U JIEIJIA3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne IBU>KEHUS HUTOIIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BEUIECTB: aBTOTPO(PHBIA U TreTepoTpodHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benmku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusiHuEe pa3auuHbIX PaKTOpoOB Ha
CKOPOCTh (poToCcHHTE3a. 3HaUYEeHHE (POTOCUHTESA.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepaus memoparnno2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. llpeumymiecTBa a’poOHOro mytd oOMeHa
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl 1 cxeMbl: «DOTOCUHTE3Y», «DHEPreTHUECKUu 0OMen», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTajla3bl).

JlaGopaTtopnas pabora «U3ydyeHue (EepMEHTATUBHOTO pacCILEIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHUE NPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. HacieacrBeHHass uHGOpMaLMs U peaju3anus eé B KiIeTKe

Peakiuun matpuyHoro cunres3a. [IprHLIKI KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocuHTe3a Oenka. KomupoBanwe aMHHOKHMCIOT. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
POKApHOT U IYKAPUOT. Perynsuus akTUBHOCTH TF€HOB y MpOKapuoT. ['umote3a
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2€eHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a005ieBanus 4enoBeka, )kuBOTHBIX, pacteruil. CITNJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdata»)
CMPYKMYPHBIX OUo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

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

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [IpecunteTtnyeckuii  (MMOCTMUTOTUYECKUN), CHUHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOIIECCHI.
Tunbel Muto3a. KapnoknHes u MTOKMHE3. bronornyeckoe 3HayeHUEe MUTO3A.

Perynsnust MUTOTHYECKOTO MHKIA KIETKH. [IporpamMMmmpyemasi KJIeTOYHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubderu Kiemox. «lL{ugposas
KliemKkay» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuT03», «CTpoeHwHe
xpomocom», «Permukarus JJHK.

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KJIETKaxX
KOPEIIKa JIyKay.

JlabopaTtopnass  pabora  «/3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEEATCIIBHOCTH OHOKJIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJICTOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npoTucThl. KosloHnanpHbIe OpraHu3MBbl.



B3auMoCBsI3p 4aCTEl MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Txanu pactenuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3oBaTeIbHAasl, TOKPOBHAS,
pOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu KMBOTHBIX M Y€JIOBEKA. THIMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4eJOBEKa. DYHKIIUA OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII U BHYyTpeHHUN cKeseT. CTpOEHUE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OoUTHOE, KTYTUKOBOE, PECHUYHOE. J[BUMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacteHusMu.  llurtanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue ;xuBOTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTema uelioBeka. MeXaHu3M BEHTWISIUMM JIETKUX Y NTUI U
MJIeKOTUTaromux. Perynsius npixanust. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaie,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokpaturenbHble Bakyonud. Opranbl BblaelieHUusA. DuiabTpauus, CEKpeuuss u
oOpaTHOe BcachlBaHHWE KaK MEXaHU3Mbl paOOThl OpraHoB BbiAcieHUS. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M LUCTHI MPOCTENIIMX. 3alI1uTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX HPOU3BOIHBIE.
3amura opranusma oT OosnesHeil. IMmyHHast cuctema denoBeka. KieTouHblili u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y paCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucrema u pediexTopHas peryjsius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOIOLINOHHOE YCIOKHEHNE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAS CUCTEMA KUBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMoCBsI3b
HEPBHOU U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOUHBIE BOJIOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHE
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «CKEJIET 4YeIOBEKa»,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cUCTeMay, «OHIAOKpUHHAsA cucTeMa», «CTpOCHHME MBIIIIbDY,
«Ammynuter»,  «Kuimieunonosoctueie», «CxeMa  TUATaHUA  PACTECHUI,

«KpOoBEHOCHbIE CHUCTEMBl TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHEe THIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepsi», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHbIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIphl KOMHATHBIX pacTeHHil, repdbapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaina U OesKoB 1Moj eicTBueM (GepMEeHTOB, 000pyA0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTtopHasi pabora «/3ydeHue TKaHel pacTeHUIN.

JlabopaTtopHas paGora «/3yueHue TKaHEel KUBOTHBIX).

JlabopaTtopHasi pabora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbICi
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKMU3HEHHOM IMKJIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['ameToreHes y ;kMBOTHBIX. [10JI0BBIE JKEE3bI.
OOpazoBaHue 1 pa3BUTHE MOJIOBBIX KiIeTOK. CiepMmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE W AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHupogannoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpHOHATBHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHUS SKMBOTHOTO Kak pe3ysbTaT  HepapXUUECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButne ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJOrMYeckoe 3HAYEHHUE MPAMOrO0 M HENPSIMOro
pa3BUTHS, UX pacHpocTpaHeHHe B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
pEryJiluy POCTa KUBOTHBIX U ueioBeka. CTaauu mocTaMOPHOHATIBHOTO Pa3BUTHUS



y )KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue U CMEpTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKW3HEHHOM IuKIIe pacTeHuid. OO0pa3zoBaHue CIOp B mpolecce merosa. ['amerorenes
y pactenuil. Oma0oI0TBOPEHUE U PA3BUTHE PACTUTENBHBIX OpraHu3MoB. J[BoliHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHEY», «Tumbl Oecmonaoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIJIaMUIOMOHAIb», «Pa3MHOXEHUE OBIJICHBD),
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butue nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBIY.

OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHUKpPONpenaparbl SHULEKIETOK H
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILIKID.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINUX
pacTEHUI».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

HcTtopust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU I'€HETUKHU.
Pa6oter H. K. KonsiioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTHYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JlemoHcTpanuu



[Toptpetsl: I'. Mennens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. H.
BasuioB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHEeTUKIY, «CXEMBbI CKPEIITUBAHUS .

Jlabopatopuast paGora «/Ipozoduna Kak OOBEKT TE€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eInHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmmzupytomee ckpemuBanue. [[poMeKyTOUHbIN XapaKkTep HacleOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJe10BaHus pu3HaKoB. [luTosornyeckre 0OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOE
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIM IMOJ. | eHeTnueckas
CTPYKTYpa IMOJIOBBIX XpoMOcoM. HacienoBanre npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3anMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
Kommiementaprocts. Onucras. [lonumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(GU3MONOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— TApa3uT» U «XO35MH — MHUKPOOUOM». ['€HEeTHMYeCKHe acheKThl KOHTPOIS M
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiif 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamu3upyroouiee CcKpemuBanue», «HemomHoe noOMUHHpOBaHUEY,
«CrereHHOe HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka ToJiay,
«Kapuotunn dgenmoBeka», «Kapuotun apozodmiby, «Kapuotunm mruimy,
«MHOXECTBEHHBIN alJICIN3M», « B3auMo1eiCTBHUE T'€HOBY.

O6opynoBanue: MoAeNb i JEMOHCTpalMud 3aKOHOB €IMHOOOpasus
ruOpUIOB TIEPBOTO TIOKOJEHUS U pacHICIVICHUsS MPU3HAKOB, MOJENIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJAEIb I



JEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUSA Y TPO30(DUITBD».

IIpakTnyeckass  paGora  «lM3ydyeHue  pe3yslbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUH
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmoHHas Kpubas (B. Moranncen). CpoiicTBa MOau(UKaAMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTU B CO3JaHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TEeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUATOIUIa3MaTuYeckue mytanuu. CoMaTUYeCKHUE M TOJOBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TNPOIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOIb dNULEHemuYyeckux @Gaxkmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuet u cxeMbl: «Bugael  um3MmMeHUMBOCTHY», «MoauduKalmoHHas
U3MEHYUBOCTHY, «KomMmOuHaTnBHAs U3MCEHYUBOCTEY, «Metio3y,
«OmonoTBopeHuey, «I'eHeTndeckue 3a0oieBaHUs YeIoBeKay, « Buabl MyTammii.

OO6opynoBaHue: >XKMBbIE W TepOapHBIC AK3EMIUISIPhl KOMHATHBIX PacCTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckass padora «Mytamuu y apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotnn 4yenoBeka. MexayHapoaHas mporpamma HMCCIEAOBaHUS TI'E€HOMaA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TIE€HEAIOIMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEIECIICHHE r€HOTHUIA!
ITIOJJTHOTEHOMHOE CEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1[[P-ananu3a. HaciencTBeHHble 3a001€BaHus YeJIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MPeIpacioyiOKEHHOCTHIO.
3HaYeHUEe MEAUIUHCKON T€HETUKH B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU uesoBeKa. MeauKo-reHETUYECKOe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIHHOCTH YEJIOBEKa K
$uznyecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYyKarolien cpenbl. ['eneTnyeckas
IIPEAPACIIOJIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JleMoHCTpanumn

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3zMoB

JlomecTukanys u cenekuust. 3apoKICHHUE CEJEKIUU U JOMECTUKALMU. Y YCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
MOopo/Jia, MITaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunogsa, ero 3HaueHue JJisl CEEKIIMOHHOMN pabOTHI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIITMOHHON CCJICKLIUU. HctrwiTanue
OpOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C TOMOUIbIO OLIEHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
¢opm opranusmoB. Hcnosp30BaHWE TE€HOMHOIO pPENAKTUPOBAHUS M METOJIOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tonyuenune MOJINTUUIONUIOB. BnyrpusuaoBas rUOpUAN3aLINSL.
bnu3kopoACTBEHHOE — CKpelluMBaHue, Wid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Win ayTopuauHr. I'erepo3uc u ero mnpuuuHbl. Mcnonb3zoBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausamms. [Ipeomonenne Oecruiomus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre 1 U3y4YeHUE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKHX POJUYEH [Tl CO3[JaHUsI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix YIAVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUcCie C
NpUMEHEHUeM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIe008AHUL, NepPeoos8blx Uoel U
NepCneKmuGHbIX MexXHOA02UL.

JleMoHCTpanun

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

Tabmuubl u cxemsbl: «LleHTpbI TPOUCXOKIEHUS U MHOT000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Mertonpl cenexuumy, «OtnanéHHas rudpuanzanusy, «Myrarenes».

JlabopatopHasi padora «/3ydyeHne cOpTOB KyJbTYypHBIX PACTEHUN U IOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «l3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN.

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AWCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBeKThI, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHrne, TMOJIyYeHUE KHCIOMOJIOYHBIX IMPOJIYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3laHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MMOJYYEHNs OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUaoIIHUecs B MPUPOIe OMOCUHTETUUECKHUE MYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHM
smOpuorene3. lcmonb30BaHue TrarioWoB B CEJEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SJEP KIIETOK.



Texnonoz2uu 0300posieHus, KyIbmusupo8aHus U MUKPOKIOHAILHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass M TeHHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 T€HAa U
KoHcTpyupoBaHue pekomonHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEeHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPHUH. JKOJIOTUYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MH)KEHEPHH.

Menuuuackue 6uorexHnosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalu3, T€HOUEHTPUYECKUH aHalu3 IpoTeoMa
YeJIOBEeKa JUIsl OLIEHKM COCTOSIHMSL €ro 3J0poBbs. M cCHonb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTHM, CO3JaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabmuupl n cxemsl: «Mcnoap30BaHe MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1.3aposkaeHne W pa3sBUTHE 3IBOJIONHMOHHBIX NpeACTABJICHHMN B
omnosioruu

OBomonmonHas teopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHU3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. /[apBuHa.

JIBrKy1Me CHITbl 3BOIOUNH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernyeckod teopur 3Bomouun (CTI). HeltpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HaAYEHUE
HBOJIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JlemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kioswe, Y. apsun, C. C. UerBepukos, W. 1. llImansraysen, x. Xongenn, . K.
benses.

Tabmus! u cxembl: «CucremMa xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzMm GopMUPOBaHUS MPUCTIOCOOICHUHN Y
pacTeHui u KuUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyrta myremiectus Y.
HapBuna», «Haxoaku Y. [apBunHan, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopogsl Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTb», «llopossl
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYIIUX CHJI 3BOMOLMHN», «OCHOBHBIE MOJIOKEHUS
CUHTETHYECKON TEOPUH 3BOJIIOLIVM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo()oH/a NOMyJALMH KaK »3JIEMEHTapHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOPHI (IBUKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHaITpaBJICHHbIE U3MEHEHUS YaCTOT ajljlesield B monyasauuax. I((exT ocHOBaTEIs.
Spdexm bGymuvinounoco eopaviuka. CHudCeHUe 2eHeMmuUYecKo20 pa3sHoO0OPA3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma Opetigha 2eno8 68 6OILUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHCTBeHHAs ), OMoIorHUecKas (PernpoyKTUBHA).
EctecTBeHHbIII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MTOBEICHUS YKUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHU3MOB  KaK  PE3ylbTaT  MHUKPOIBOJIOIHNH.
Bo3HukHOBeHHE MpUCTIOCOOIEHNH Y OpraHu3MOB. ApoMop(}O3bl U UANOATATI TAIIUH.
[Tpumeps! mprcocobIeHn y OpraHu3MOB: MOP(HOIOTHYECKHE, PU3NOTOTHIECKHE,
onoxumuyeckue, ToBeAcHUYeCkHe. OTHOCHUTENTBHOCTh  MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpOdIBONIOIMHU. M3omsiuss — kimodeBor (akTop BumgooOpazoBanusa. Ilytu u
CIIoCOObI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOe  (IKOJOTUYECKOE), «MTHOBEHHOE» (momumnouM3aIuys,
rubpuan3anusi). JJmuTeabsHOCTh IBOTIOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Pob 3BOTIOLIMOHHOM OMOJIOTHH B pa3padOTKe HAYUYHbBIX METOJOB COXPAHECHHUS
ouopazHooOpasusi. MHUKPOIBOIIONKA U KOSBOJIOUHMS Iapa3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHUBOCTU K aHTUOMOTUKAM U CITOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

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

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxymume
CHJIBI 3BOJIOIUNY, «DKOJOTMYECKas W3OJSIHS MOMYyIAUid CeBaHCKON (opermy,
«I"eorpadmueckast U30IAIUS TUCTBECHHUIIB CHOMPCKOM 1 TMCTBEHHHUIIBI JAyPCKOM»,
«ITonmynsAIMOHHBIE BOJTHBI YUCIEHHOCTH XHUIIHUKOB U KEPTB», «CxeMa AehCTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 32 CcyliecTBOBaHUEY, « UHTyCTpHUambHBbIHI
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEILCTBEHHAsE  OKpacka
KUBOTHBIX», «lIpemympexpaaromas oOKpacka 3KUBOTHBIX», «Dusznosoruueckue
amantaiuny, «lIpucoCcCOONEHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUI000pa3oBaHusy, «I eorpaduyeckoe Bu1000pa3oBaHue TPEX BUIOB JIAHIBIIICH,
«9Konoruyeckoe BHUI000pa30BaHUE BUAOB CUHUL, «lloauruionasl pacTeHHin»,
«KanycTHO-pe1euHblil rTuOpuIy.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3BEpei ¢ MpUMepamMu pa3IMuHbIX TPUCTIOCOOICHHM, Yydesia ITUI] U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUAOB, OOPA30BaBIIMXCS PA3NTHYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBiIeHHE N3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIprcnioco0aeHrs OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO000pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonasl  u3ydeHMsT MakpolsBoJonuu. [laneoHTONOrHMYECKHEe  METObI
u3ydeHus: oHBomoruu. llepexonupie ¢GopMbl W (QUIOTEHETUYECKUE  PSIBI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojtouuud. CpaBHeHUE QIOpHI U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
BOMIOIMU. ['eHeTHUecKkue MEXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METObl U3YUYEHUs HIBOTIOIUHU. [ OMOJIOrMUHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETHUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKYuUil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHCTpaMuA

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkelns.

Tabmumpl U cxembl: «OUIOTCHETUYECKUIN PAJT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteronedansry, — «Punmoduth»y,  «CemMeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «Jlpelid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguum 5MOPHUOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKLUHU, TepOapuu, MYJSKM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKICHUU KU3HU (KPEAllMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHU KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIOIMUSA. XHMHYECKass OHBOJTIONHA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeilHa, reHeTuyeckas rumoreza [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeToAbI €€ n3ydeHus. VickoraeMple OpraHnyecKre OCTaTKU.
['eoxpononiorust u €€ mMeroabl. OTHOCUTENbHAS W aOCOJIOTHAs T€OXPOHOJIOTHS.
["'eoxpoHosiornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIIONUU. [losiBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBbIE OMOTUIEHKH KaK aHaJoOr MepBbIX Ha 3emiie cOOOIIEeCTB.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.



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

OCHOBHBIE ATalbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BBIE )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. Ilpunnun kimoueBoro apoMopdoza. OcBoeHue OECHO3BOHOYHBIMH U
MMO3BOHOYHBIMH KMBOTHBIMH CYIIIU.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
naneo3oil, Me3030M, kaltHo301. OO1as XapaKTepUCTHKa KJIIMMaTa U Fe€0JOTHYECKUX
npoueccos. [losiBIeHne U pacuBEeT XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSTHUE HA ra30BbIA COCTaB aTMOCQEPBI.

MaccoBble BBIMUPAHHUS — JKOJIOTHYECKHE KPU3KUCHI pouuioro. IIlpuunnHer un
CJIIEICTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopazHo0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [lpuHiumnel kimaccudukamm
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamuannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLMW»,  «[ €OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema XuUBOM mnpupoas», «CTpoeHue BuUpyCay,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukn», «l oroceMeHHbIE
pactenusn», «Oprassl UBETKOBBIX PACTEHHI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «[IpocTeitmmey, «Kumednomonoctaeiey, «Ilmockue
yepBu», «YneHuctoHorue», «PwiOBD», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«IItnue, «Miexkonuraromue», «Pa3Butue Ku3HU B apXeUCKo spey, «Pa3zsurtue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHUE KU3HU B KAaWHO30MCKOMN dpeE,
«CoBpeMeHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repOapuuM pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJIEKIIMH
HAaCEKOMBIX, BJIKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX JKUBOTHBIX, Uydelia IITHUI] U 3BEPEH, KOJUICKIIUN
OKaMEHEJIOCTEe, TMOJIE3HbIX MCKOIMAEMbIX, MYJSKM OPraHUYECKUX OCTAaTKOB
OpPTraHU3MOB.

Bupryanbnas naboparopHasi padora «MozaenupoBanue onbiToB Muiiepa—
KOpu no u3ydennto abMOreHHOr0 CUHTE3a OPraHMYEeCKUX COCIMHEHUN B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi paGora «/3yueHue u omnucaHuWE HMCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre ocCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUHN. METO/IbI aHTPOTOJIOT U H.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
B033peHus. COBpEMEHHbIC HAYYHBIE TEOPUU.

Cx0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTaInyus 4eaoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHoleHHe OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaguu aHTpororeHe3a. PanHue uenoBekooOpas3Hbie 00€3bSIHbBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — O0IIUE MPEIKU Y€I0BEKOOOPa3HBIX 00€3bsIH U
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OpYyAUH TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuxu. YenoBek reienb0eprekuii — o0t mpeaok HeaH 1epTaaTbCKOTO
YeJI0BEKa M YEJOBEKA Pa3syMHOro. YeloBEeK HEaHAEPTAIbCKUM KaK BHUJ JIIOACH
XOJIOJHOTO KJMMaTa. YelloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKHUMN
YEeJIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneorenernka u
najeoreHoOMHKa.

DBOJIIOLMST COBPEMEHHOTO ueJioBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSALIUSIX
yejoBeka. MyTainmoHHBIN Tiporiecc U nojJuMopdusM. [lomynsiiOHHBIE BOJIHBI,
npeid reHos, murpaiusa U «3¢GdEKT ocHOBATEN» B MOMYJAIUSIX COBPEMEHHOIO
YEJIOBEKA.



UYenoseueckne pacel. I[loHarue o pace. bonbiume pacel: eBpomneouaHas
(eBpasmiickasi),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUaibHasi),  MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBeueckux pac. HayuHas  HECOCTOATENBHOCTH  pacHu3Mma.
[IpucrnocoOseHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEbl.
Bnusnue reorpadudeckoil cpespl U aperida reHoB Ha MOPQPOJIOTHIO U (PU3NOJIOTHIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAbl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AQHTPOINOJIOTUS U MAJICOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOIIONUH OMOJIOTHYECKOTO U COIIUAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I OJTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD», «J|BHKYIIME CHIIBI aHTPOIIOTEHE3A», « DBOJIFOIIMOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOISIIMNY, «/leHncoBckuil yenosek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITansbl SBOTIOLNHN YEITOBEKa», «Pachl 4ETOBEKA.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTHYECKUMU UM OUOJICEUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET Yel0OBeKa, MOJIEh
yeperna 4eJ0BeKa U yeperna IUMIaH3€, MOIeNIb KUCTH YEI0BEKa U KUCTH ITMMIIaH3e,
MOJIEIIA TOpPCA MPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne 3KOJIOrHYECKUX aJalTalui YETOBEK.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3aposkaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaun
sK0JIOTUU. CBSI3b IKOJOTUU C IPYTUMHU HAYKAMM.

Metonpt sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTopHbie. MoJenupoBaHre B OKOJIOTHU. MOHUTOPHUHT
OKpY>KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaueHue DKOJOTMYECKUX 3HAHUM JUIA  YeJIOBEKA. DKOJOTMYECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C INpuponoil. opMupoBaHue
AKOJIOTUYECKOHN KYJIbTYpPbl U 3KOJOTMUYECKON IPAMOTHOCTH HACEJICHUSI.



JdeMoHCcTpaMu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlabopaTopHnast padora «3yuenue METOJ0B AKOJIOTUYECKUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH UX jAeiicTBud. Knaccudukanus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JIeHUCTBUS dKojoruueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak sKojorumdyeckuid (axrtop. JleilcTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K CBeTy. CHUTHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. J[leiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
NoJAJIep)KaHUI0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHust oprann3moB. [IprucnocoOnennst opraHu3MoB K KU3HU
B pa3HbIX cpeaax.

buosornueckne putMbl. BHemHne m BHyTpeHHHUE PUTMBL. CyTOYHBIE H
roguusbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

JKuznennsie popmbl oprann3moB. [ToHsTHE 0 *KU3HEHHOH (popMe. XKu3HEHHBIC
bopMbl pacTeHMil: AEpeBbs, KyCTApHUKW, KYCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMONO3 U ero (opmsel. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTHMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHMS OPIraHHU3MOB B CpeEle
obutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JdeMoHCcTpaMuA

Tabmuplt 1 cxeMmbl: «Okonornueckue (GaxToper», «CBETOBOW CIEKTP»,
«OKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIC», «DU3NOJIOrMYECKUE aTanTalnun
KHUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBDY,
«Kuznennsie popmbl pacTeHHiD?, «KU3HEHHBIE (POPMBI )KUBOTHBIX», « DKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro jecay, «llenu nuranusy,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuM0Omno3,
«KommeHncanuzm».

OobopynoBanue: repOapuM pacTeHHMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHbBIE pAacTEHUs], repOapuy U KOJJIEKLUU TETJIONIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX pacTEHUi, yyyesna NTUL U 3Bepeil, repbapun
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIKUX B Pa3HbIX cpeaax,
repO0apum M KOJUIEKUMM PpAaCTEHUAd U JKUBOTHBIX, OOJaJaloNIMX 4YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIIOBUH >KM3HHM, repOapuu u
KOJUIEKLIUM PACTEHUH M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJICKLIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopuass padora «BpIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HbIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJIALMH. [lonynmsauuss ~ Kak
Oounonornyeckas cucrema. Poib HEOTHOPOAHOCTU Cpenibl, GU3NMUECKUX OaphepoB U
0CcoOeHHOCTEW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW NOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHas W II0JIOBAasi CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

Dxonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuka nonysAnuu U e€ perysanusa. buoThdeckui nmoTeHIUan IOIYJISALNH.
MopaenupoBaHue IMHaAMUKH NOMyIssuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBbie BbpKHMBaHMs. Perymisius 4YMCICHHOCTH MOMYJSALUN: poib (HaKTOPOB,



3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckon
Hui. [loTeHnnanbHas U peaaTu3oBaHHAs HUIIIN.

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

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid >KUBOTHBIX. buosorundeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl U cXembl: «IKOJIOTHYECKHUE XapAKTEPUCTHKU —TMOMYJISIUNY,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiun», «Bo3pacTHble  NHUpaMUJIbI
nonyysiiun», «CKOPOCTh  3aceleHUsT TMOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIMH KUBOTHBIX.

JlabopatopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jlx. Tencnu). OyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJOKH
skocucteM. [1ouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CykKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBL. JKOCUCHEMbL 03ED U pPeK. IKocUcmembvl Mopeu u
oKxeanos. Ikocucmemvl MyHOP, J1eco8, Cmenet, NYCMulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEXK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucTteM. [opojckas
bnopa u dayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
XO034MCTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackadnoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC PHEPTUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmwl 6030eticmaus 3a2psA3HeHUl PA3HbLIX MUNO08 HA CYOOP2aAHUZMEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoleHo3a»,  «JDKocHcTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocucTemey, «Lemn
nuTaHus (macTOuIHAs, JETPUTHAsA)», «IKOJOTHYEecKas NupaMuaa YUCe,
«Ikonoruyeckas nupamuaa OMOMacchy, «IKOJIOTHYECKas MUpaMUIa SHEPTUMY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KOocHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB M MOTOK
DHEPTUU B arporeHo3e», «[IpumMepsr ypOosKOCHCTEMY.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII 1
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arposKocHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILECTBOBAaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax . 3rocca.
VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKupoe
BEIEeCTBO Orochephl v ero PyHKITUH.

3aKOHOMEPHOCTH cyIiecTBoBaHus Omocdepbl. OcobeHHOCTH OHMochepsl Kak
rJ1I00aIbHOM 3KOCcHCTEMBI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IIUKIIBI (YTaepoa, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.



3onanbHOCTH Onochepsl. [TonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYHIPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMUPOKOJIMCTBEHHBIE Jieca, CTENHU, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, pacCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHANA U
onochepHbIX PYHKIIUM.

JdeMoHCTpaMuA

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

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoae»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Bojabl B mpupoje», «OCHOBHbIE OMOMBI Ccyliny, «Kiaumatudyeckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanneiii gec», «IIIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIM U KUBOTHBIM Mup. OxpaHa
pPacCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacabsie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO Pa3BUTHS UYEJIOBEUECTBA U TPUPOIBI.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaouei u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  cocmoaHUl0 OMOENbHLIX U008 U Ikocucmem. (OcHoOBbL
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JemoHcTpanuu

Tabnuirel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue rTuapochepoy,
«3arpsi3HeHue nouBb», «IlapHukoBbIi AddexT», «Oco00 oxpaHsieMble NPUPOIHbIE
TeppuTOpUn», «MOAEIH YIIPaBIIeMOTO MUPaAY.



O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METAIPEAMETHBIE U MTPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl 10 OUOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUYECKOU KYJIbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTApPIIEMY MTOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mnpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE KXU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1)rpaskaaHcKoOro BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMAHUTAPHON 1 BOJIOHTEPCKOMN NEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHYy, CBOM SI3bIK M KYJbTYpYy, HPOILIOEC M HACTOSAIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuueckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTb), OEpEXKHOro,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE LEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHHWE MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO I€SITEIbHOCTB;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYyJbTYpbl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U MyTell ux
pelLIeHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M yMEHUS TpU  pEHIeHHWH NpoOsieM, CBA3aHHBIX C  palUMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILLIMX BPE OKPYKAIOLIEH PUPOIHON
cpelle, YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE 3KOJIOTMYECKHUE MOCIEeICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHONW, KOMMYHHKATUBHOM M COIMATBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHd M OOIECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMAaHUE ChenupuKku OHOJOTUM KaK HAyKd, OCO3HaHWUS €€ poyu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, TIOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA W MPOUCXOIANINX B HEM HM3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYaIIUSX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAaHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATUSA, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE); YHUBEPCAIbHbBIE
yueOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaomue GopMrupoBaHrue (yHKIIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  OOYyYarolMXcCs; CIIOCOOHOCTh  OOY4YaroIIMXCS  MCHOJIb30BaTh
OCBOCHHBIE MEKIUCIUIIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSL U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHuss OMOJIOruM Ha YPOBHE CpEeIHEro 00LIero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHblEe JEHCTBUS, KOMMYHUKATUBHBIE YHHUBEpPCAJIbHbIE Yy4eOHbIE JEHCTBUSA,
PEryJISITUBHBIE YHUBEPCAIIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMHA
NEeHCTBUSIMM:

1)0a30Bble JIOrHYecKue A1eHCTBHUA:

CaMOCTOSITENILHO  (OPMYyJIUpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CPaBHEHMSI, Kiaccu(pUKauu, 0000IIEeHHs ), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LEISAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 00bsICHEHUS (DAKTOB U SBJIICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabatrbiBaTh IUIAH pELIEHMs MPOOJEMBbl C YYETOM aHAIM3a MMEIOIIMXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2)0a30Bble HcCiIeA0BATEIbCKHUE IeliCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJ0B PELUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YU€OHBIX U COLUAIbHBIX IPOECKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpoOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYI0 U MPAKTUYECKYH OOJacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaJIbHbIE MOIXOJbl U PELIeHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpPMAIMH (TeKCTe yd4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJB30BaHUS Pa3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa Mpu paboTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHe, (usmueckue Hu
MaTeMaTHUYeCKUE 3HAaKM U CUMBOJIbI, (hopMyibl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJIAJCTh  HABBIKAMHM  paclo3HaBaHWA W 3allUThl  WH(OpMaIuu,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJIHEHUS MpeisiaraeMoin
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eITEJIbHOCTD:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBbIX (POPM B3aUMOJEHCTBUS MPHU pEeIICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHUIO: COCTABIISITH IUIAH JEHUCTBU,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBATh HIEU C TIO3MLUUNA HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUMM:

1)camoopranusanms:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K KUBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATENLHO COCTABJIATH IIJIaH PELICHUS MPOOIEMBI C Y4ETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2)CaMOKOHTPO.JIb:

JaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKUM M CBOEBPEMEHHO NPUHUMATh PEMICHUS MO MX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;



3)npuHsaTHE Ce0S U APYTrHUX:
MPUHUMATh ce0sl, MIOHKUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;
NpPUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMpU aHalIu3e pe3yJbTaToOB
JEATEIIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPAaBO APYIUX HA OLIUOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UILIUU JPYTOTO YeJIOBEKA.
HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIE peE3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorusi»» Ha yriayOJIEHHOM YypOBHE OPHUEHTHUPOBAHBI Ha oOOecredyeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TTO
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OHOJOTHMHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. lIBanna, M. llIneitnena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KYyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3s
MOTOMKOB TI€PBOrO TMOKOJEHHUS, PACIICIUICHUS, YUCTOTHI TaMeT, HE3aBHUCHUMOIO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEIACTBCHHOM
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIEC TTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pPACTECHH, JKUBOTHBIX, YEJIOBEKAa, IPOILIECCOB KU3HEACATEILHOCTH,



MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(HOr0 U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIY OpraHOMJAMU KJIETKU M HX
GYHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAaCTCHWH, JKMBOTHBIX M YEJIOBEKAa U HX
GYHKIASIMHE, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSMHU, MEXIY OSTallaMu
oOMEeHa BEIIECTB, ATaramMH KJIETOYHOTO IMKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTUYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHUYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJIOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYS I€Jb KCCIEIOBAHUSA, AHAIW3UPOBATH IOJYyYEHHBIE
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBbIC  pe3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
o0acTv OMOJIOTHUHU U MEUIIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HapaBlIEHHOE N3MEHEHNE TeHOMA B CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oymymied mpodeccrnoHaTbHOU
JEATEeTLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CENIbCKOTO XO31CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJaTh O3HABATEIIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
NpOAODKeHHEe OWOJIOTMYECKOTO O00pa3oBaHWs B OpraHU3alUsAX  CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.



[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApTUHBl MHpa, B ITO3HAHUHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHWUW, KOTOpas BKJIIOYAET
ONpE/ieNIeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHMYECKUX
TEPMHHOB U MOHATUH (BHJI, 3KocucTeMma, Omocdepa), OMOJOTMUECKUE TEOPHUH
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3aponpiieBoro cxogactsa K. M. bopa), npaBuna (munumyma 1O. Jlubuxa,
HKOJIOTUYECKON MUpaMHIbl SHEpruum), rumnoresbl (rumoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(onmucaHue, u3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISABICHUS U
OLICHKM aHTPOIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIACHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJIJIONAaTPUUECKOr0 M CUMIIATPUIECKOTO BUI000pa30BaHus,
BIMSHUSL ~ JBIDKYIIMX ~ CWJI  SBOJIIOIMM  HAa  TeHO(OHA  MOMyJsLuH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIlpaBJIECHUN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBSI3M MEXKIY MNPOLECCAMU 3BOJIIOLHUH,
JBIKYIIMMHM CHJIAaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX 3KOCHCTEM U
MPUCIIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYMTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U Cpelbl OOUTAHUS, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpPAaHEHHsI MHOrooOpas3usi BHUIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUCCTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OUOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBHIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, TMPOBEPIATh HX OKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEJOBAHUS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJOoruw,
HKOJIOTUM U METUIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MpenoTBpallleHus
ri100aabHbIX H3MEHEHUH B Ouocdepe;

YMEHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCT OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3iHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIYOJSITh I103HABATEIbHBIA MHTEpPEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO |
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KosnyecTBouYacon DJIeKTPOHHbIE
; HaumeHoBaHuepas3ae 0B 1 (undposbie)
n/ Bcer KonTposbHubiepadoT IIpakTnyeckuepadot
TEMIPOTrPaMMbI o0pa3oBaTejbHBIEpeCypC
n 0 bl bl .
1 buonoruskaknayka 1
2 JKuBble cucTeMBbl U UX U3y4YECHUE 2
3 buonoruskineTkn 2 0.5
4 XHUMHYECKassOpraHU3AUSIKICTKH 10
5 CrtpoeHue U GyHKIMUKIETKH 8
5 OOMEH BeIIEeCTB ¥ MpEeBpaIleHUue 9 1
JHEPTUU B KICTKE
7 Hacnencteennas undopmanus u 9 05
peanusanus €€ B KIETKe '
JKN3HEeHHBINIUKIIKIIETKH 6 1
Crpoenne U GyHKIIMMOPTraHU3MOB 17 1.5
10 Pazmuoxenue u 8 15
pa3BHTHEOPTaHU3MOB
I'enetnka — Hayka o
11 HaCJIECTBEHHOCTH U 2 0.5
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHUHACIIEJICTBEHHOCT 10 1
u
13 3aKOHOMEPHOCTUU3MEHIMBOCTH 1
14 I'enerukauenoBeka 0.5




15 CenexuusopraHu3MoB 4 1
buorexuonorusa u
16 4
CHUHTETUYECKAIONOIOT A
17 PezepBHOCBpEeMS 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




11 KJIACC

Ne
n/n

HaumeHoBaHuepasaejioB U
TEMIIPOrpaMMBbI

KoanuecTBouacos

Bcero KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

DJIeKTPOHHbBbIE

(undposbie)
o0pa3oBaTejbHbIEpeCypChI

3apokJIeHUE U pa3BUTHE
HBOJIFOLIMOHHBIX
MpEeACTaBICHUIN B OMOJIOTUH

Mukpo3Boironus u
e€pe3ybTaThl

14

MakposBosronus u
e€pe3ybTaThl

[IpoucxoxaeHue u pasBuTue
KU3HU Ha 3emiie

15

1.5

IIponcxoxaeHueuenoBexa —
aHTPOIIOreHEe3

10

OKoJorus — Hayka o
B3aMMOOTHOLIEHMSIX
OpPraHU3MOB U
HaJOpPTaHU3MEHHBIX CUCTEM C
OKpYy>Karollen cpeon

0.5

OpFaHI/ISMLI n CpCI[aO6I/ITaHI/I$I

1.5

DKOJOTHUSIBUJIOB U MOIYJISLIAI

0.5

DKOIOTHUICOOOIIECTB.
DKOJIOTUYECKUECUCTEMBI

12

0.5

10

buocdepa —
rino0anbHasIIKOCUCTEMA




11

YenoBek U OKpYKaoLIascpeaa

12

PesepBHOEBpEMs

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosnnuyecrBoyacos
n Haranzy DJIeKTPOHHBbIENU(PPOBHIEOOPA30
/ Temaypoka Be Kourpoububl | IlpakTHyeckn — BATEILHBIEPECYPCHE
u ero | epadoTbl epadoThl
buonorusa kak KOMIUIEKCHAsI HayKa
1 1 KaK 4YaCTb COBPEMEHHOI'O 1
o01mecTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 YPOBHEBAAOPraHU3ALUKUBBIXCUCT 1
eM
4 WcTopust OTKpBITHS U U3Y4YEHHUS 1
kietku. Knerounaareopus
Metoasl MOJIEKYIIIPHON U
KJIETOYHOM OMOJIOTHH.
[IpakTuueckas padbora «M3yuenue
5 METOIOB KJIETOYHOH OMOJIOTHHA 1 0.5
(xpomarorpadusi, snexrpodopes,
muddepeHaIbHOe
ueHtpudyruposanue, [1L[P)»
6 XHAMHYECKUNCOCTABKIIETKH 1
7 MuHepanbHbIe BEHIeCTBa KIETKH, 1
WX OMOJIOTHYECKAS POJIb
3 Oprannyeckue BEIECTBA KIETKU — 1 0.5
6enku. JlabopaTopnas padora '




«Ob6Hapyx)eHne 6eJIKOB C TTOMOIIBIO
KA4eCTBEHHBIX PEaKIUil»

CoiicTBa, KnaccupuKanus u
GbyHKIIMN OEIKOB

10

OpraHn4ecKMeBeIeCTBAKICTKH —
YTJIEBO/IbI

11

OpraHI/I‘leCKI/ICBGH_[CCTBB.KJICTKI/I —
JIMIIM ABI

12

Hyxnennossie kucnorsl. JITHK u
PHK. JIabopatopHas pabora
«HccnenoBanue HYKIIEHHOBBIX
KHCIIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHHU3MOBY

0.5

13

Crpoenue u pynkuun ATO.

Jpyrue Hyki1eo3uaTpudocdaTs
(HT®D)

14

CexsenupoBanue JIHK. Metoms
T€HOMUKH, TPAHCKPUTITOMUKH,
MIPOTEOMHKHU

15

MeToapICTpYKTYpHONOMOIOTUU

16

THUIBIKIETOK.
[IpokapuoTnueckaskiieTka

17

CrpoeHne 3ykapuoTH4YeCKOM
kietku. [Ipaktuyeckas padora
«M3ydyeHne CBOWCTB KIETOYHOU
MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIMANIAPATKIETKH




19

OpnHoMeMOpaHHbIE OpraHOU/IbI
kietku. [IpakTudeckas pabora
«3yueHne IBYKEHHS IIUTOTIIa3MbI
B PAaCTUTEIBHBIX KIETKAX)

0.5

20

ITonmyaBTOHOMHBIE OPraHOMIbI
KJIETKU: MUTOXOHJIPUH, TTACTU/IBL.
JlaGopaTopHas pabota
«HccnenoBanue mia3mMonusa u
JIeTIIa3MOJIHM3a B PaCTUTENIBbHBIX
KIIETKax»

0.5

21

HeMeM6p AHHBICOPIaHOUIBIKIICTKH

22

Crpoenue u QyHKIUHUSAAPA

23

CpaBHuTENIbHAS XapaKTePUCTUKA
KJIIETOK dyKapuoT. JlaboparopHas
pabora «3y4ueHue ctpoeHus

KJICTOK PAa3JIMYHBIX OPraHU3MOB»

0.5

24

AcCUMUIIAIMS U AUCCUMMIISLIIS —
JIBE€ CTOPOHBI MeTabomm3Ma. Turbl
oOMeHa BemectB. JlabopaTopHas
pabota «3yyeHune KkaraauTUIeCKOn
aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WM KaTasla3bl)»

25

DepMEHTaTUBHBIN XapaKTep
peakuuii KJIeTOYHOro MeTaboan3Ma.
JlabopaTtopHas pabota «3ydeHue
(hepMEeHTAaTUBHOTO paclIeTICHUs
MIEPOKCH]IA BOJIOPOJA B
PaCTUTENIBHBIX U KUBOTHBIX
KJIIETKaxX»

0.5




Bbenku-akTuBaTopsl U OENKH-

26
WHTUOUTOPHI

27 | ABTOTPO(GHBIHTUIOOMEHABEIIECTB

28 doTrocuHTE3
XemocunTe3. JJaboparopras pabota

29 «CpaBHEHHE MTPOIIECCOB 0.5
(boTOCHMHTE3a U XEMOCHHTE3a»
AnaspoOHbIe Opranu3Mbl. Buisr

30 Oposkenus. JlabopaTopHas pabora
«CpaBHEHHE IPOIIECCOB OPOKEHUS
U JIBIXaHUS

31 AspoOHbBIE OPraHU3Mbl. JTaIb
SHEPreTUYecKoro ooMeHa
DHeprusi MeMOpaHHOTO TPaJueHTa

32 | mporonoB. Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 PeaknunmarpuyHorocuHTesa

34 Tpanckpunuus —
MatpuuHsliicnaTe3 PHK

35 | Tpancusmus u e€dTarbl

36 KonupoBanue amuHokuciot. Posb
pubocom B OuocuHTe3e Oenka

37 Opranuzanus TeHOMa y IpOKapuoT
U DYKapuoT

38 MonekysspHble MEXAHU3MBbI

9KCIIPECCUU T'€HOB Y YKapHOT




Bupycsl — BHEKIIeTOUHBIE (DOPMBI
KHU3HU U OOJIUTaTHBIE ITApa3UTHI.

39 0.5
[Ipaktrueckas padota «Co3gaHue
MOJIETIN BUpYyCa»
40 BupycHbie 3a001eBaHMsI Y€IOBEKA,
KUBOTHBIX, PACTEHUN
41 HanorexHomoruu B 6uoioruu u
MEIUIIHHE
42 JKU3HEHHBIAIMKIIKIIETKA
43 Marpuunsnicuare3 JJTHK
Xpomocomsl. JlTaboparoprast pabota
44 «M3ydyeHnre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperiapaTax
45 JleneHUeKIeTKM — MHTO3
Tuns! knetok. Kapuokunes u
uuTokuHes. JlabopatopHas pabora
46 «HabmroneHe MUTO3a B KIIETKAX 0.5
KOHYHMKa KOpeIKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsmuskin3HEeHHOTOIIMKIIAKIIETO
K
48 | OpraHu3MKakeIHMHOEIEI0e
Txanu pactenuii. JlaboparopHas
49 | pabora «3ydeHue TKaHeH 0.5
pacTeHuin»
TkaHu )KMBOTHBIX U YEIOBEKA.
50 | JlaGoparopnas pabora «M3ydcHue 0.5

TKaHEH JKUBOTHBIX)




Opransl. CucTeMbl OpraHoB.

51 JlaGopaTtopHas paborta «3ydueHue 0.5
OPTaHOB IBETKOBOT'O PACTCHHS

52 Omnopa Tena opraHu3MoB

53 JIBrOKEHHEOPTraHU3MOB

54 [Turanreoprann3MoB
[TuTanue MO3BOHOYHBIX )KUBOTHBIX.

55 [TumeBapuTenbHas cucreMa
9eJI0BeKa

56 | JlpIxaHueopraHM3MOB

57 JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX
Y YeJIoBeKa

58 | TpancmopTBeneCcTB y OPraHU3MOB
KpoBeHocHas cucrema

59 | 1NO3BOHOYHBIX KUBOTHBIX U
9eJIoBeKa

60 | Beinenenue y opranu3smMoB

61 | 3ammray OpraHu3MoOB

62 | HmmyHHascucTeMaueIoBeKa

63 PaznpaxuMocTb U perynsuus y
OpPraHu3MOB
['ymopanbHast perymsnus u

64 | DSHIOKpUHHAs CUCTEMA )KMBOTHBIX U
YeJIoBeKa

65 | DopmbIpaZMHOKEHHUSIOPTAaHH3MOB

66 [TonoBoepazmMHOKEHUE

67 | Meiio3




68

I'amerorenes. O0pa3oBaHue u
pa3BUTHE MOJIOBBIX KIIETOK.
JlaGopaTopHas padorta «3ydueHue
CTPOCHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIpEnapaTax»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOGpaSBI/ITI/IeopFaHI/I?)
MOB — OHTOI'CHE3

70

3akJajKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIUCTKOB

71

Poctu Pa3BUTHC ) XUBOTHBIX.
JlaboparopHast pabota «BeisiBIIeHNE
MIPU3HAKOB CXOJICTBA 3apO/IBIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHuE U pa3BuTHe
pactenuii. JlabopaTopHas pabora
«CTpoeHHEe OpPraHOB Pa3MHOXKEHUS
BBICIIMX PACTEHUI»

0.5

73

I/ICTOpI/Ifl CTAaHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAYKH

74

OCHOBHbBIE TIOHATHS U CUMBOJIBI
reHetuku. JlabopatopHas pabdora
«/Ipo3odumna kak 00BEKT
Te€HETHUECKUX UCCIIETOBAHUI

0.5

75

3aKOHOMEPHOCTH HacleI0BaHUS
MpU3HAKOB. MOHOTHOpUIHOE
CKpeLIMBaHUE.
[IpakTnueckaspadbora

0.5




"N3yueHnepe3yapTaTOBMOHOTUOPH
JTHOTOCKPEITUBAaHUS Y Ap030(uiIbr"

[utonornyeckueoCHOBLIMOHOTHOP

76 WTHOTOCKPEIIMBAHUS

77 AHaIM3UPYIOIEEeCKPEIBAHHE.
HenosnHoenoMmuaupoBanue
JluruOpuHOE CKpEIBaHUE.

78 [IpakTuueckas pabora «13y4yeHue 05
PE3yNbTAaTOB TUTHOPUIHOTO '
CKPEIIUBAHUS Y IPO30(DUITBDY

79 LU TONOrNnYECKUEOCHOBBIIUTUOPHT
HOTOCKPEIIIMBAHUS

80 CuermieHHOEHACTIEJOBAaHUETIPU3HAK
OB

81 XPpOMOCOMHASITEOPHUSIHACIEICTBEHH
OCTH

82 I'enerukamnona

83 I'enoTHIKaKIIEIOCTHAsACHCTEMA

84 I'eneTn4ecknii KOHTPOJIb Pa3BUTHS
pacTeHuM, ’KUBOTHBIX U YEIIOBEKA

85 N3MeHYMBOCTHIIPU3HAKOB.

BunnmmsmMenunBoctu

86 MonudukanmoHHaASU3MEHYMBOCTh
BapraunonHssli psaa u

87 BapuallMOHHas KpUBasl. 05

JlabopaTopHas pabota
«UccnenoBanue 3akOHOMEpPHOCTEH




MOIU(DHUKAITMOHHON U3MEHUUBOCTH.
[TocTpoenueBapualimoHHOTOpsiia U
BapHUaIlMOHHOUKPHUBO»

88

I'enoTUnMUecKasM3MEHINBOCTb.
KoMOnHaTHBHAsIM3MEHYHUBOCTE

89

MyTannoHHast U3MEHUYHUBOCTb.
[IpakTuyeckas pabora «MyTtanun y
po30¢ bl (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAl[MOHHOTO
npoiiecca. DIMUTCHETHKA U
SIIUTI'€HOMUKA

91

I'enernka yenoBeka. [IpakTuueckast
pabota «CocTaBIeHHE U aHAITN3
POIOCIOBHON»

0.5

92

MeTtoapIMeTUITMHCKOUTEHETUKN

93

3HaueHne MEIUIIMHCKON T€HETUKHA
B NIPEIOTBPALLECHUH U JICUEHU U
reHeTUYECKHUX 3a00I1eBaHni
YyejaoBeKa

94

OCHOBHBIE TIOHSITHS CEIECKIIHH.
JlaGopatopnas pabora «3yuenue
COPTOB KYJbTYPHBIX PACTCHUNA U
MOPO/T IOMAIITHUX JKUBOTHBIX

0.5

95

MeToapl CEeNeKIMOHHON pabOoTHI.
JlabopaTtopHas paborta «3ydeHue
METOJIOB CENEKIIMU PACTCHUI»

0.5




JIOCTHIKEHMSI CEJIEKIIUU PACTCHUN U

96 KUBOTHBIX. [IpakTHueckaspaboTa 1
«IIpuBHUBKapacTeHUI»
CoxpaHeHnue, n3y4eHue u
97 HCIOJIb30BaHNE TeHETUYECKUX 1
pecypcoB
buorexHoorus kak Hayka u
08 OTpaciib MPOU3BOJICTRA. 1 05
[IpaxTuueckas pabora «M3yuenue
00BEKTOB OMOTEXHOJIOTUHY
99 OcCHOBHBICHAIPABIICHUSICHHTETUYEC 1
KOMOMOIOTUN
10
0 XpOMOCOMHas U TeHHAsUHKEHEePHs 1
10
1 MeauHCKneOnoTeXHOIOTUN 1
10 PesepsHbiit ypok. [IoBropenue,
5 0000I11IeHNE, CHCTEMATH3AIINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 10 135
[TPOTPAMME 2 '




11 KJIACC

Ne KounuecrBouyacos

n Haraun3y JIeKTPOHHBbIeNU(PPOBHICOOPA30BA
/ Temaypoxa Be KourpoJububie | Ilpakrnyecku - Te/lbHbIEPECYPChI

- ero | padorsl epaldoTbl

1 OBostouroHHasTeopus Y. 1
[apBuHa

5 JIBrKyI1IME CUITBI 3BOJIIOLIMU 1
Bu10B 1o Y. JlapBuny
Bbopr0a 3a cymecTBoBanme,

3 €CTECTBCHHBIN U 1
HCKYCCTBEHHBIN 0TOOP

4 DOpMUPOBAHUECUHTETUIECKOUT 1
€OPUHIBOITIOIIHI
DTarnbl HBOIOIMOHHOTO

5 mpoliiecca: MUKPOIBOJIOIHS 1 1
MaKpOdIBOJTIOIUS
IHonmynsauus —

6 sJIeMEHTapHAasIe IMHUIAIBOJIIOIU 1
u
3aKOH T€HETUYECKOTO
paBHoBecus Jx. Xapau, B.

7 Baiin6epra. JlabopatopHas 1 05
pabota «BrIsiBIeHHE '
W3MEHYHBOCTH Y 0COOEH OJTHOTO
BHJIa)




DnemeHTapHbIe()aKTOPHIIBOIIIOL
uu

D¢ ekt ocnoparens. dpdexr
OYTBUIOUHOT'O TOPJIbIIIKA

10

Murpauuu. M3onsumun
MOMYJISIIHIA: Teorpaduueckas,
Ounosornuyeckas

11

EctectBenHsblit oTO0p —
HaANPaBIAOMUN HaKTop
HBOJIIOLIUU

12

[TomoBoiioTOOP

13

[IpucnocobneHHOCTH
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIIOIHH.
JlaGoparopHas paboTa
«3yuenue apomopd030B u
WM0AJANTAUN y PACTEHUH U
YKUBOTHBIX)

0.5

14

[Tpumeps! npucnocobIeHuit y
OpPTaHU3MOB:
Mophonoruueckue,
buznonornyeckue,
OMOXHMUYECKHE,
MTOBE/ICHYCCKUE.
JlaGopaTtopnasipaboTa
«[IpucnocoOIeHUIOpraHN3MOB
u
UXOTHOCHUTEIhHASIIENECO00pasH
OCTBb»

0.5




15

Bun, ero xpurepuu u
cTpyKTypa. JJabopaTopHast
pabota «CpaBHEHHE BUOB 110
MOP(OJIOTrHUECKOMY KPUTEPUIO»

0.5

16

CrpykTrypa Buza

17

BunooOpa3oBanuekakpe3ynbTar
MHUKPOIBOJIOIHH

18

CBH3BMI/IKp03BOHIOLII/II/I u
SIMUACMHOJIOTHH

19

MakposBomtonus.
ITameoHTOIOrMYECKUE METOIBI
W3Y4YEHUS HBOJIFOLIUU

20

BbuoreorpaduieckueMeToapn3y
YEHUSDBOJIIOLUH

21

DOMOpHOIOTHYECKHE U
CpPaBHHUTECIBbHO-
MOP(OJIOTHUUECKHE METOTbI
W3YYEHHUS IBOIOIHNH

22

MonekyIapHO-TEHETUYECKHUE,
OMOXUMHYECKHUE U
MaTeMaTUYECKHE METO b
W3Y4YEHUS HBOJIIOLIUU

23

OO0111e3aKOHOMEPHOCTHIBOJIIOI]
nn

24

AnanTuBHAs pagraiys.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOLIUU




25

Hayunsble runoressl
MIPOUCXOKICHMS )KU3HU Ha
3emuie

26

JloHay4HbIe IpeACTaBIECHUS O
3apOKICHUH KU3HU

27

OCHOBHBIGE)TaHLIHeOpFaHI/I‘ICCKO
UDBOJIIOLINHT

28

FI/IHOT63H3ap0)KI[eHI/I$DKI/ISHI/I

29

Ucropus 3emnu u MeToabl €€
uzyuyenus. JlaboparopHas
pabota «/3ydyeHue u onucaHue
HCKOIIa€MbIX OCTATKOB JIPEBHUX
OpPIraHU3MOBY

0.5

30

HauannHabie
ATaNBIOPTaHUYECKONIBOIOLIMU

31

OBOIIOLUAIYKAPUOT

32

OCHOBHBIE 3TaIlbl YBOJIOLUH
pPacTUTENBEHOTO MHUPA.
[IpakTuueckas pabora
«M3ydyenne ocobeHHOCTEH
CTPOEHUS PACTCHUHN Pa3HBIX
OTJICJIOBY

0.5

33

OCHOBHBIC ATaNbl 9BOJOIMNHU
JKUBOTHOI'O MHpa

34

DBOJIOIUS KUBOTHBIX.
[IpakTuyeckas pabora
«M3ydenne ocobeHHOCTEH

0.5




CTPOCHUA IO3BOHOYHBIX
JKHUBOTHBIX»

35

PasBurue xu3uu Ha 3emiie 1o
9paM U TIepruoIaM

36

MaccoBble BBIMUpaHUS —
IKOJIOTMUYECKNE KPU3UCHI
IPOILLIOTro

37

CoBpeMEHHbIN IKOJIOTUYECKUN
KpHU3HUC, €r0 0COOEHHOCTH

38

COBpeMeHHaSICI/ICTCMaopFaHI/I‘IC
CKOroImpomuioro

39

OCHOBHBIECUCTEMATUYECKUETPY
IITBIOPTraHU3MOB

40

AHTpOII0JIOTHS — HayKa O
YeJI0BEKe

41

PazButue npencrasienuit o
IIPOUCXO0XKICHUU YEIOBEKA

42

MecTo yenoBeka B CUCTEME
OpPraHMYeCKOro MHpa.
JlaGoparopHas paboTa
«M3ydyenue ocobeHHOCTEN
CTPOCHHS CKEJIeTa YeIOBeKa,
CBSI3aHHBIX C
PAMOXO0XKICHUSM)»

0.5

43

I[BI/I)KyH_II/ICCI/IJIBIaHTPOHOFeHe?)a

44

CooTHOIIIEHNE OMOJIOTHUYECKUX
U COLIMATBHBIX (PAKTOPOB B
AHTPOTIOTEHE3e




45

OCHOBHBIECTAMUAHTPOIIOTCHES
a

46

ITaneoreneruka u
[MaJeoreHOMHUKA

47

:‘)BOJ'IIOHI/IHCOBpeMCHHOFO‘ICHOBe
Ka

48

YenoBedeckue pachl.
[TpakTrueckas pabora
«3y4yeHne 3K0JI0rM4eCKuX
ajanTanyii YeJI0BeKa

0.5

49

MeXaucIUIIMHAPHBIEMETOIbIa
HTPOIIOJIOTHUHT

50

3apoxaeHue u
Pa3BUTHEIKOJIOTUU

51

MeTo1bl SKOJIOTHH.
JlaGopaTtopHnast pabota
«3yueHne meTonoB
SKOJIOTUUYECKHUX HUCCIIEAOBAHUI

0.5

52

3HaueHne YKOJIOTNYECKUX
3HAHWH JJTS YeJloBeKa

53

OKonornyecknedakTopsel

54

Abuotnueckue axropsl. Cer
KaK 9KOJIOTUYECKUI (aKTop.
JlaGoparopHas paboTa
«BpIsiBIeHNE TpUCTIOCOOIEHU
OpPIraHU3MOB K BIIUSTHUIO CBETa»

0.5

55

AbuoTtnueckue GpaxkTopsl.
Temneparypa kak

0.5




IKOJIOTHUYECKUH (HaKTOoP.
JlaGopaTtopHnas pabota
«BpIsIBIEHUE TPUCTIOCOOICHHI
OpPraHU3MOB K BIHSHHIO
TEMIEPATYpPbI»

AbuoTtndeckue (HakTopsl.
BiiaxxHOCTB KaK AKOJIOrMYECKUI
daktop. JTaboparopHas pabora

56 1 0.5
«AHaTOMHUYECKHE OCOOEHHOCTH
pacTeHni U3 pa3sHbIX MECT
oOuTaHus»

57 CpenploOuTaHUSOPTraHU3MOB 1

58 | buonornyecKkuepuTMBI 1

59 KuzHneHHBIEOPMBIOPTAaHU3MOB 1

60 buotnyeckuedakropsl 1
3HaueHue OMOTHYECKUX

61 B3aMMOJICUCTBHH I 1
CYIIECTBOBaHMS OPraHU3MOB B
cpene oOuTaHus

62 OKOJIOTn4YeCcKueXapakTePUCTUKH 1
TOTTYJISIITHH
OCHOBHBIE TIOKA3aTeNN

63 | MOMY/IIHH HHCICHHOCTS, 1
TUIOTHOCTb, BO3PACTHAS U
TI0JIOBasi CTPYKTYypa

64 OcHOBHBIE TIOKA3aTeIH 1

MONYJISILAN: POXKIAEMOCTb,




IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

OKOJOTNYECKasICTPYKTypaIOINyl

65
SIIIAN

66 JlnHaMuKa TOMyJISIIUY U €€
peryIsus
KpuBbie pocTa YuCICHHOCTH

67 nomyssitiuu. Kpubie
BBDKHBaHUS
DKoJiornueckas HHIlla BUIA.

68 JlaGopaTopHnas pabota 05
«[IpucmocobieHus ceMsiH '
pPacTeHUM K PacCCEICHHUIO»

69 Bua xak cucremanonymnsiui

70 3aKOHOMEPHOCTH TTOBEICHUS U
MUTPAIUi KHBOTHBIX

7 Co00111eCTBOOPraHU3MOB —
OHOIIEHO3

79 DKOCHUCTEMaKaKOTKPBITASICUCTE
Ma

73 KpyroBopor BemecTs 1 MoTok
DHEPTUH B IKOCUCTEME

72 OCHOBHBIETOKA3aTEINIKOCHCTE
MBI

75 DKOJIOrM4ECKUETUPaMU/IbI

76 HN3menenuscooOecTs —

CYKIECCUH




77

[IpupoaHbIE S3KOCUCTEMBI.
DKOCHUCTEMBI 03€P U PEK.
DKOCHUCTEMBIMOPEN U OKEaHOB

78

[IpupoaHbIE S3KOCUCTEMBI.
DKOoCHUCTEMBI TYHJIP, JIECOB,
CTEIeu, MyCThIHb

79

AHTpOHOI‘eHHBIGBKOCI/ICTeMLI

80

YpOoskocucTeMsl.
ITpakTuyeckas pabora
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(opMHPOBAHUS OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB B
HKOCUCTEMAX

82

MexaHu3Mbl BO3JIeHCTBUS
3arpsi3HEHUHN pa3HbIX TUIIOB Ha
CcyOOpraHu3MEeHHOM,
OPraHU3MEHHOM,
MOMYJISIIMOHHOM U
AKOCHUCTEMHOM YPOBHSIX

83

buochepa —
obmermanerapHasiobo1ouka3eM
hivss

84

VYuenue B. U. Bepnaackoro o
ounochepe

85

3aKOHOMEPHOCTHUCYILIECTBOBAHU
s6rochepsl




KpyroBopots! BelecTs u

86
OMOT€OXUMHYECKUE ITUKITBI

87 3oHanpHOCTH OHoCchepsl.
OcHOBHBIE OMOMBI CYIIN

88 YcroitunBocThOMOChHEpHI

89 DKOJIOTUYECKHE KPU3UCHI H UX
PUYHHBI

90 BosnetictBuedenoBexkanadbrocde
Py
AHTpPOIIOT€HHOE BO3/IEHCTBUE

91 Ha PaCTUTEIIbHBIN U )KUBOTHBIN
MUD

92 Oxpananpupoabl
OCHOBHBIE IPUHIIUTIBI

93 YCTOHYMBOTO Pa3BUTHUSA
YeJI0BEYECTBA U MPUPO/IBI
PaunonansHoe

04 IPUPOONOIB30BAHNE U
COXpaHeHHe OMOJIOTUYECKOTO
pa3zHooOpasus 3eMiu
O00011EeHME 10 TEME

95 «MukposBosronus u eé
pe3yIbTaThI»
O00011EeHME 10 TEME

96 «MakKpOo3BOJTIONHUS U €

pe3yabTaThI»




O00011IeHIE TT0 TEME

97 «IIpoucxoxaeHre u pa3BUTHE 1
JKM3HHU Ha 3eMIIe»
O06o001IeHHE 110 TEME

98 «[IpoucxoxIeHNE YeIoBeKa — 1
AHTPOIIOTEHE3)»
O06o01IeHHE 110 TEME

99 «OK0JIOTHS — HayKa O 1
B3aUMOOTHOIICHHUSIX
OpPraHU3MOBY

10 O06o001IeHHE 110 TEME

0 «OpraHusMsl U cpesa 1
o0ouTaHuI»

10 O06o01IeH e 110 TEME

1 «IKOJIOTHS BUIOB U 1
TIOTTYJTSITIFII»

10 O06o01IeHue 1Mo Teme

5 «buocdepa — rnobanpHas 1
HKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB 102 75

I10 ITPOT'PAMME







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM
pe3yJibTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON NMPOrpaMMbl CpeIHEro 001Iero
o0pa3zoBaHus

CchopMupoOBaHHOCTh 3HAaHMKW O MECT€ U POJH
OMOJOTMM B CHUCTEME ECTECTBEHHBIX HayK, B
(bopMUPOBaHUN COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBl MHpA, B MO3HAHWU 3aKOHOB IPUPOJIBI U
pEIIEHWH  JKU3HEHHO  BaXHBIX  COLIMAJIBHO-
TUYECKUX,  OSKOHOMHYECKUX,  HIKOJIOTMUYECKUX
npoOyieM 4YeIoBEeuecTBa, a TaKXKe B PELICHUU
BOIIPOCOB PAI[MOHAJIBHOIO MPUPOIONOIb30BaHUS, B
(GOpMUPOBAHUM  LIEHHOCTHOTO  OTHOLIEHHUS K
npupoae, oOOIIECTBY, UEJIOBEKY; O  BKIaJe
POCCHMCKHX U 3apyOeX HBIX YUEHBIX — OMOJIOTOB B

pa3BUTHE OMOJIOTUH

Bnanenue cucTeMoM 3HaHHMI 00 OCHOBHBIX METOJIaX
HAay4YHOTO IMO3HAHU, HCIIOJTB3YEMBIX B
OMOJIOTHYECKHUX MCCIICIOBAHUSX KUBBIX 00BEKTOB H
9KOCHCTEM (OMHCAaHHUE, W3MEpPEHHE, IPOBEICHUE
HaOIOZIeHUH); Croco0aMu BBISBJICHUS W OIICHKHU
AHTPOIIOTCHHBIX U3MEHEHHUH B IPUPOJIE.

YMeHue BbABUTATh THUIIOTE3bI, MPOBEPITh HX
AKCIIEPUMEHTAIbHBIMU CPEACTBAMH, (HOPMYITHUPYS
[eJIb MCCIIE0OBaHUs, aHAJIU3UPOBATh IMOJTYyYECHHbBIE
pe3ynbTaThl U E1aTh BHIBOIBI.

BrisiBieHHE 3aBUCHMOCTH MEXAY HCCIEeIyeMbIMU
BCIIMYMHAMU, 00BsICHEHHE MOJTYYEHHBIX
pe3ynpTaToB U (GOPMYIUPOBAHUE BBIBOJOB C
WCIIOJIb30BAHUEM HAy4YHBIX [IOHATHM, TEOpHUA U

3aKOHOB

YMeHue BIaJgeTh CHCTEMOM OMOJIOTHYECKHUX 3HAHUM,
KOTOpast BKJIIOYAET: OCHOBOIIOJIArarOIIE

OMOIOrNuecKre TEPMHUHBI M TIOHATUS (KU3Hb, KIIETKA,




TKaHb, OpraH, OpraHu3M, BUJI, OITYJIALHSL, SKOCUCTEMA,
OuorieHo3, Ouocdepa; MeTaboNMM3M, TOMEOCTa3,
KJIETOYHBbI ~ UMMYHHTET, OuocuHTe3  Oelka,
OUOMONMUMEPBI,  JTUCKPETHOCTb,  CaMOPETYIISIIHA,
CaMOBOCIIPOU3BE/ICHUE, HACJICICTBEHHOCTb,
MU3MEHYMBOCTb, JHEPr03aBUCUMOCTb, POCT U PA3BUTHE);
OMOJOrMYecKue Teopuu: KieTo4yHass Teopus 1.
[[IBanna, M. llneiinena, P. BupxoBa; kjioHaIbHO-
ceslekTuBHOro wuMmmynurera Il Opmux, W.N.
MeuHukoBa, XpOMOCOMHast Teopus
HAaCJIEACTBEHHOCTH T. Moprana, 3aKOH
3apoasiieBoro cxoxacrsa K. bapa, sBontounoHHas
teopuss Y. J[lapBuHA, CHHTETHYECKAas TEOPHUs
3BOJIIOIMHU, Teopusi anTpomnorene3a Y. [lapBuHa;
teopust Ouoreonenosza B.H. Cykauépa; yuenue H.U.
BaBunmoBa 0  1meHTpax ~— MHOrooOpasus U
IIPOUCXOXKACHNUS KYJIbTYPHBIX PAcTEHHUH, y4deHHE
A.H. CeBepuoBa 0 mOyTsXx U HalpaBICHUSIX
soironuu, yuenue B.M. Bepnaackoro — o
o6uocdepe);

3aKOHBI  (eIMHOOOpa3uWsi  MOTOMKOB  TEPBOTO
ITOKOJICHMS, pacIlernieHus MIPU3HAKOB,
HE3aBHCHMOIO  HacleOBaHUs  npu3HaKkoB [
Menaens; CLenIeHHOTr0 HacIeJOBaH sl IPU3HAKOB 1
HapylleHnus CcleluleHnss TeHoB 1. Moprana;
TFOMOJIOTUYECKUX  PSIIOB B HACJEACTBEHHOMN
n3MeHunBoctd H.M. BaBunoBa; reHeTHYECKOro
paBHoBecust Jlx. Xapau wu B. BaiinOepra;
3apOJIBIIIEBOTO CXOJICTBA K. bopa;
Oounorenernyeckuii 3akoH J. ['ekkenst, ®. Mromiepa);
MNPUHIUINBI (YUCTOTHI FaMET, KOMIUIEMEHTapHOCTH);
npaBuia (MuHuMyMa FO. JIubuxa, sKoIOrHYecKOi
MUPaMU/JIbI YUCEl, DMOMACChl U DHEPTHH);

TUITOTE3bI (koariepBaTHOI AN. OnapuHa,
nepBuyHOro Oynpona JIx. Xomnneitna, mukpocdep C.

®okca, pudbozuma T. Uek)

YmMmenue peuiaTtb ITOMCKOBBIC OMOJIOTHYECKHUE
3aaa4M; BBIABIIATL MPUYHUHHO-CICACTBCHHBIC CBA3HU

MCXKOY UCCIICTYEMbIMU OHOJIOTMYECKUMHU O6T)CKT3MI/I,




nponeccamMn MW ABJICHUAMU, [OCIATb BbIBOAbBI U
IMPOTHO3bI HA OCHOBAHWHU MOJIYYCHHBIX PC3YyJIbTATOB,

COCTaBJIATh TCHOTHUIIMYECCKUEC CXEMBI CKPCHIMBAHUA
IJIA  pasHbIX TUIIOB HACJICAOBAHWA IIPU3HAKOB Y
OpraH1u3mMoB, COCTABJIATb CXCMbI IICPCHOCA BCUICCTB U
OHCPIrMU B IJKOCHUCTEMAax (HGHI/I IIMTaHusd, IUIICBBLIC

CeTH)

YMeHue ycTaHaBIMBaTb B3aUMOCBSI3U  MEXKIY
CTpO€HHEM U (QYHKLUUAMHU: OPraHOUIOB, KIIETOK
pasHbIX TKaHEW, OpraHaMu U CUCTEMAaMU OPraHoOB Y
pacTeHUM, )KMBOTHBIX M YEJIOBEKAa; MEXJy dTalaMu
oOMeHa BELIECTB; 3TalaMM KJIETOYHOIO LUKJIA U
JKU3HEHHbIX  LMKJIOB  OpPraHM3MOB;  3TalnaMu
SMOPHOHAJIBHOTO  Pa3BUTUSA;  TEHOTUIIOM U
¢denotunom, ¢GeHoTunoM u (GaKTOpaMu CpeJbl
o0WTaHus; MPOLIECCAaMU 3BOJIOLUU; JBHKYIIUMU
CHJIaMH aHTPOIIOTr€He3a; KOMIIOHEHTaMU Pa3IMuHbIX
KOCUCTEM UM  IPHUCIOCOOJNEHUSIMH K  HHUM

OpraHu3MOB

YMeHue BIJIENATh CYIIECTBEHHbIE TPU3HAKHU:

CTPOCHUSI BUPYCOB, KJIIETOK MPOKAPHUOT M DYKAPHUOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB,
BUJIOB, OMOI€OIEHO30B, KOCHCTEM U OHocgepsl;
CTPOCHHUSI OPTaHOB M CHCTEM OpraHOB PACTCHHUH,
’KUBOTHBIX, YeII0BEKa; IPOIIECCOB
KHU3HEIEATEIIbHOCTH, MPOTEKAIOLINX B OpraHU3Max
pacTeHMil, JKUBOTHBIX M YEJIOBEKa; OMOJIOTHYECKUX
mpoueccoB: oOMeHa BemecTB  (MeTadoau3Mm),
nH(pOpMalLMU U MPEBPALLEHUS SHEPTUU, OpOKEeHUS,
aBTOTPO(HOTO U reTepoTpoHOro TUMOB MHUTAHUS,
doTocuHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, sMOpHOTeHesa,
MOCTAMOPHOHAIFHOTO  Pa3BHUTHS, Pa3MHOXKCHUS,
VHIUBHTyJIEHOTO pa3BUTHS opraHusma
(oHTOreHe3a), B3aUMOJICHCTBUS T€HOB, T€TEPO3UCA;
JencTBUi HCKYCCTBEHHOI'O otOopa,
CTaOMIIM3HPYIONIETO, TBMKYIIETO U Pa3phIBAIOIIETO

C€CTCCTBCHHOI'O 0T60pa; AJUIOIIaTPpUYCCKOTIO H




CUMMATPUYECKOTO  BUAO0OpA30BaHUS;  BIUSHUS
OBIKYIIUX  CHJI  DOBOJNIIOIMH Ha  TEHOQOHI
MOMYJISILIMK;, TPUCIIOCOOIIEHHOCTH OPraHu3MOB K
cpene oOWTaHWA, YEPEeNOBAHHS  HAIpPaBIICHUMN
ABOJIIOLIMM; KPYroBOpOTa BELIECTB M  IIOTOKA

OHCPIHUU B SKOCHUCTCMAX

CdopmupoBaHHOCTH YMCHHUS BBIJICTISI T
CYIIECTBEHHBbIC  MPHU3HAKA  BHPYCOB,  KIIETOK
POKAPUOT U  JYKAPHUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpraHHU3MOB, BU/IOB,
OMOreoIeHO30B M JKOCHUCTEM;  OCOOEHHOCTHU
MPOIIECCOB OOMEHAa BEHIECTB M  IPEBPALICHUS
SHEPruM B KJIETKe, POTOCUHTE3a, MIACTUYECKOTO U
HHEPreTHUECKOro OOMEHa, XEMOCHHTE3a, MHUTO3a,
Meno3a, OIUIOJOTBOPEHU, pa3BuTHUA u
Pa3MHOXKEHUS, WHIMBUTYAILHOTO pa3BHUTHS
opraHuszma (oHTOTCHE3A), O60pBbOBI 3a
CYIIIECTBOBaHHUE, €CTECTBEHHOT'O otOopa,
BHUI000pa30BaHUs, MIPUCTIOCOOJICHHOCTH
OpraHW3MOB K cpele  OOWTaHUs,  BIUSHUS
KOMITIOHEHTOB 9KOCHUCTEM, AHTPOTIOTEHHBIX
M3MEHEHHH B DJKOCHCTeMax CBOEH MECTHOCTH,
KPyroBOpOTa BEHISCTB W INPEBPAICHUS JYHEPTHH B

ounocdepe

YMmenue HCII0JIb30BaTh COOTBETCTBYIOIINE
apryMEHThI, OHOJIOTUYECKYID TEPMHUHOIOTHUIO H
CUMBOJIMKY  JJisi  JIOKa3aTelbCTBA  POJCTBA
OpraHW3MOB Pa3HbIX CHCTEMAaTHYECKUX TPYIIIL;
B3aUMOCBSI3M OPTaHU3MOB U CpEIbl OOWTAHUS;
€IMHCTBA YEJOBEUECKHUX pac; HEOOXOAUMOCTH
3J10pOBOTO oOpaza JKU3HH, COXpaHEHUs
pa3HoOOpa3usi BUAOB M DKOCHCTEM KakK YCIIOBHUS

COCYHIECTBOBAHUA MPHUPOABI 1 YEJIOBCUCCTBA

YMeHne KpUTHYECKH OLEHUBaTh HH(OpPMAIHIO
OMOJIOTMYECKOT0 CO/IepKAHMSI; MHTEPIPETUPOBATD
ATUYECKHE ACTIEKThl COBPEMEHHBIX MCCIIEA0BAHNN B
ouosoruy, MEIULIMHE, OMOTEXHOJIOTHH;

paccMaTpuBaTh ria00ajJbHbIE 9KOJIOTHYCCKHE




npoOJeMbl  COBPEMEHHOCTH, (OPMHPOBATH IO

OTHOIICHHIO K HUM CO6CTBCHHYIO ITO3HUIIHNIO




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUS, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsiemMmbliidjieMeHTCOIEPKAHUS

buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYECHUE

1.1

CoBpemeHnHast Ouoyiorusi — KOMIUIEKCHas Hayka. buonoruueckue Haykd U
u3y4yaemble UMHU TpoOjemMbl. DyH/IaMEHTANIbHbBIC, MPUKIAIHBIE U MOUCKOBbIE
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3naueHue OHOJOTMM B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ononorueil. 3HaueHue OMOJOTUU B
MPaKTUYECKOU JCSITENIbHOCTA YeJIOBEKAa: MEIUIIMHE, CEeIhCKOM XO3SIHCTBE,

IMPOMBIIIJIICHHOCTH, OXPaHC ITPHUPOAbI

1.2

JKvBbIe cCUCTEMBI Kak MpeaMeT u3ydeHus: Onosoruu. CBOWCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOr0 COCTaBa, TUCKPETHOCTh U IEJIOCTHOCTb, CIOXKHOCTh U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCITPOU3BE/ICHHE, PAa3IPAKUMOCTh, H3MEHUYNBOCTH, POCT U Pa3BUTHE.

YPpOBHM OpraHu3anuu >KUBbIX CUCTEM: MOJICKYJISIPHBIN, KIETOUYHBIA, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJISIIIMOHHO-BHUI0BOM, HKOCUCTEMHBII
(buoreonenotTnueckuii), ouocepHsiid. Ilporecchl, TPOUCXOASIINE B YKUBBIX
cuctemax. OCHOBHBIC MPU3HAKH KUBOTO. JKU3HP Kak popma CYIIeCTBOBAHUS

MaTepuun

1.3

Mertoasl Ouonormdeckoil Hayku. HaOmronenuwe, w3MepeHue, HKCIEPUMEHT,
cucreMaruszanus, MertaaHann3. IloHsSTHe O 3aBHCHMOM UM HE3aBHCHMOM
nepemeHHoi. [InanupoBanue s3xcnepumenTa. [loctaHoBKa 1 MpoBepKa rUNOTES.
HyneBas rumoresa. Ilonstue BBIOOPKM U €€ IOCTOBEpHOCTh. Pa3zbpoc B
Ouosornueckux AaHHBIX. OlEHKa JOCTOBEPHOCTH IMOJYYEHHBIX pPE3yJIbTaTOB.
[Tpu4rHBI UCKAXKEHUSI PE3YJIBTATOB dKCIIepuMeHTa. [IoHATHE CTATUCTUYECKOTO

TECTa

KnerkakakOuoornyeckascucrema

2.1

Knerka — cTpykTypHO-(DyHKIIMOHAIbHAS €AMHUIA KUBOTO. VICTOpHS OTKPBITHS
kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[Inetinen, P. BupxoB). OCHOBHBIE TOJOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metoabpl  MOJEKYMSPHOM M KJIETOYHOM  OWMONOTHMM:  MHUKPOCKOIMMS,
xpomarorpadus, 31eKTpodopes, METOA MEUEHBIX aTOMOB, TU(depeHIaTbHOe

1eHTpuyrupoBanue, KyJIbTHBUPOBAHNE KIIETOK

2.2

XUMHUUECKUH COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOdJIEMEHTHI. Boja u

e poJib Kak pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPHUPOBAHUU KJIETKH,




TEIUIOPETYIISALUUA. MUHEpallbHbIE BEIIECTBA KJICTKU, UX OWOJIOTUYECKast POJIb.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue monuMmepsl. benku. AMHHOKHMCIOTHBI cOCTaB  OENKOB.
Ctpyktypsl OenkoBoil monekyinbl. [lepBuuHas cTpykTypa Oenka, HmenTHIHAs
CBs3b. BTopuuHas, TpeTU4Has, 4YETBEPTHYHAsI CTPYKTYphl. JleHaryparusi.
CgoiictBa 6enkoB. Knaccudukanus 6enxo. buonornueckue QyHKImu O€IKOB.
VYrneBoapl. MoHOcCaxapuipl, AMCaxapuipl, OJIUTOCaXxapuibl U MOJIUCAXAPUIBIL.
OO0muii mnaH crpoeHuss U (U3UKO-XMMHUYECKHE CBOICTBA  YIJIEBOJOB.
buonorudeckne GyHKIIMN yTIIE€BOJIOB.

Jlumuper. TuapodunsHo-ruApOodoOHBIE cBOMcTBa. Kiaccudukanus TUIUAIO0B.
Tpurnuuepuasl, gochonunuasl, Bocku, crepouabl. buonornueckue GpyHkuun
munuaoB. OOmue cBOHCTBA OHOJOTMYECKMX MEMOpaH — TEKYy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOJTYITPOHHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK um PHK. Crpoenue HyKIE€MHOBBIX KHCIOT.
Hyxneotuasl. [punnun komruiementapaoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitnas cniupans. Mectonaxoxaenue u ouonorunueckue pynkuuu JJHK.
Bunet PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmoinekynsl AT®. Makpospruyeckue cBsi3u B Moiiekyie ATO.
buonoruueckue ¢pynkiuu AT®. BoccTranoBiIeHHBIE TIEPEHOCUNKH, UX (PYHKIUN
B KiieTke. CekBenupoBanue J[HK.

CtpykTypHas OWOJIOTHS: OMOXMMHYECKHE W OMOPU3NYCCKUE HCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl KJIETOK: JyKapuoTHyeckas M  mIpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHaIbHBIE 00pa30BaHUs KIETKH.

CrpoeHne npokapuoTHdeckoil kinetku. Knerounas creHka Oakrtepuil U apxe.
OcobeHHOCTH CTpOoeHMs reTepoTpoHOM U aBTOTPO(PHON MPOKaApUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3AX.

Crpoenne u (yHKIMOHMPOBAHUE PYKApHOTHUECKOM KieTku. [Inmasmarnyeckas
MeMmOpaHa (rua3maiemMma). CTpyKTypa mia3MaTiieckoit MeMOpansl. TpancrnopT
BEIIECTB uepe3 IUIa3MaTHYecKyl0 MeMOpaHy: maccuBHbBIM (auddysus,
obneruénnast nud@ys3us), akTUBHBIA (IIEPBUYHBIA U BTOPUYHBIA AKTHUBHBIN
tpancnopt). Ilomynmponumaemocts MemOpanbl. PaboTta HaTpHii-KaaueBOro
Hacoca. DHAOLUTO3: MUHOIMUTO3, (arounuTto3. Jk3ouuTo3. KierouHas creHka.
CrtpykTypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUH, rpuOoB.

[urommazma. I{uto3ons. [utockener. [IBmkeHue nurToriazmbl. OpraHoubI
kiIeTku. OgHoMeMOpaHHBIE OPraHOMJIBI KIETKH: 3HJOIUIa3MaTH4ecKas CeTb
(OIIC), anmmapat ['oab1KH, JIN30COMBI, UX CTpoeHHE U (yHKIMU. B3anMocBs3b
O0JIHOMEMOpaHHBIX OPraHOUJO0B KJIeTKU. CTpOoeHHE TpaHyIsPHOIO PETUKYIyMa.
Cunte3 pactBopuMbIX OenkoB.CHHTE3 KJIETOYHBIX MeMOpaH. [manmkuit

(arpaHyssIpHBINA) SHAOIIIA3MaTHUECKU peTukynyM. CekpeTopHas (QYyHKUIUS




anmaparta ['onpmxu. TpaHcnopT BeleCTB B KIIETKE. Bakyonu pacTUTENIBHBIX
kietok. Kiterounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenue u (GyHKIMH MUTOXOHApUIM M muactui. [lepBuuHble, BTOpUYHBIE U
CIIOKHBIE  IJIACTUABl  (DOTOCHMHTE3UPYIOIIMX  JYKAPHOT.  XJIOPOTIACTHI,
XPOMOILIACTBI, JICMKOIUIACTHI BBICIINX PACTECHUM.

HememOpannble opraHouzasl kietku CTpoeHHe M (QYHKIMH HEMEeMOpaHHBIX
opraHousioB kjetku. PuGocombl. MukpodunameHTsl. MplleyHble KIETKU.
Mukpotpyoouku. Knerounsnii mentp. CTpoeHue u JIBH)KEHHE J>XT'YTHKOB U
pecHruek. MukpoTpyOOouKH UTOILIa3Mbl. LIeHTpuoIsb.

Anpo. Ob6onouka siapa, XpoMaTUH, KapUOIIa3Ma, SAPBILIKH, UX CTPOCHUE U
¢bynkuuu. SnepHelii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE PACHONIOKEHHE
XpOMOCOM B HHTEp(a3HOM sizipe. benku xpomaTrnHa — THCTOHBI.

Knerounsle BritoueHus. CpaBHUTEIbHAs XapaKTEPUCTUKA KIETOK JYKapHOT

(pacTUTEnBHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMWISIMA U JUCCUMMJIISILIUS — JIB€ CTOPOHBI MeTadonau3Ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(PHBIA U reTepoTpodHBIA. YyacTue KUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecriedyeHue kieTku: npeBpamienue ATD B
0OMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
MeTabomm3ma. DEepMEHTHI, UX CTPOCHHE, CBOMCTBA W MEXaHWU3M JCHCTBHS.
Kodepmentsl. OTnnuns ¢pepMeHTOB OT HEOPTaHUYECKUX KaTanu3atopoB. benku-
aKTUBATOPbI U OEJNKU-UHTUOUTOPHL. 3aBUCUMOCTb CKOPOCTH (DepPMEHTATUBHBIX
peakuuii oT pa3nMYHbIX PaKTOPOB.

IlepBruHBIl CHUHTE3 OpPraHMYECKMX BemecTB B Kierke. dorocuHre3. Poib
XJIOporjacToB B mpouecce (ortocuHre3a. CBetoBas U TeMHOBas (asbl.
[TponykTuBHOCTH (poTOCHHTE3a. BiusHue pa3znuyHbIX (PaKTOPOB HA CKOPOCTb
¢dorocuHTe3a. 3HaueHue (POTOCUHTESA.

XeMOCHHTE3. Pa3znoobpa3zue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPULMPYIOLIHE OaKTepuu, >Kesle300aKkTepun, cepoOaKkTepru, BOJOPOIHBIE
OaxTepuy. 3HaYCHHE XEMOCHUHTE3A.

AHa’pobHble opraHu3Mbl. Bunbel OpokeHus. IIpoaykTsl OpokeHHS M HX
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONE3HEH.

AspoOHBIE OpraHU3MBI. JTalbl YHEPreTuYecKoro oomeHa. [loaroroBuTenbHBIN
atan. [ uKoan3 — 6ECKUCIOPOIHOE PACIIEIUIEHNE TIIOKO3BI.

buonorunueckoe OKHUCII€HHE, WIN KIETOYHOE JbpIXxaHue. Ponb MUTOXOHApPUI B
nporeccax ~ OuoJjormueckoro  okucieHus.  Llukinumdeckue — peakuuu.
OxkucnurensHoe pochopunupoBanne. [Ipenmymiecta ad3poOHOTO MyTH 0OMEHA

BEIIECTB Nepes aHadpOoOHbIM. D (HEKTUBHOCTEIHEPTETHUECKOT000OMEHa




2.5

Peakuuu marpuyHoro cuHtesa. IIpyHIMI KOMIIZIEMEHTApHOCTH B PEaKLMSIX
MATpUYHOTO  CHHTe3a.  Peanm3anms  HACIEICTBEHHOM  WMH(OpMaLuu.
I'enetnueckuii koj, ero cBorcTa. Tpanckpunuus — MaTpuuHbii cuaTe3 PHK.
[IpyHIMIBI ~ TPAHCKPUILIUU:  KOMIUIEMEHTApHOCTh, AHTUIAPAJUIEIBHOCTb,
aCUMMETPUYHOCTh. TpaHcisnusa u e€ drtansl. Ydactue tpaHcnoptHeix PHK B
Oouocunrese Oenka. YcmoBus Ouocunresa 6enka. KonupoBanue aMUHOKHCIIOT.
Pons pubocom B OnocuHTe3e Oenka.

Opranu3zaiys reHoma y mpoKapuoT U 3yKapHoT. Perynsuus akTHBHOCTH T€HOB Y
npokapuot. ['mmoresa onepona (®. XKako0, XK. Mano). Perynsiust 0OMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIN roMeocTas.

Bupychel — Heknerounble (OpMBI KH3HU M OOIUratHbie mapasutbl. CTpoeHue
MPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

BupycHsie 3a00seBanus yenoBeka, KUBOTHBIX, pactenuit. CITNJ], COVID-19,

CcouaJIbHbIC U MCAUITMHCKUEC HpO6JI€MBI

2.6

Knerounelii 1wk, ero mnepwoisl W perymsmus. WHTepdaza W MHTO3.
OCoOeHHOCTH TIPOIECCOB, MpOTEeKaouMx B nHTepdasze. [loaroroBka KIeTku K
nenenuto. IlpecunreTnueckuid  (IMOCTMUTOTUYECKHI), CHHTETHYECKHH U
MOCTCUHTETHYECKHM (TPEeMUTOTHUECKUIA) IEpUOAbl HHTEP(A3HI.

Marpuunsiii cunre3 JHK — permmumkamms. Ilpunnuner perumkanun JHK:
KOMIUIEMEHTApHOCTh, IIOJIYKOHCEPBATUBHBIM CHUHTE3, AHTHUIIAPAIUIEIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocomel. CTpoenue xpomocom. Tesnomepsl u
TenoMepaza. XPOMOCOMHBIH HAa0Op KJIETKH — KapHOTUM. JIUTUIOMAHBIN H
rariouHbIl  Habopbl XpomocoM. ['omosoruusble Xpomocombl. IlosoBeie
XPOMOCOMBI.

Jenenne knerkn — Muto3. CTaiud MUTO3a U MPOUCXOASAIIUE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapnokuHes ¥ LHUTOKMHE3. bHoornyeckoe 3HaUYEHUE MHTO3a.
Perymsmus MUTOTHYECKOTO LAKJIA KJIETKH.
[TporpamMupyemasikieToyHasruoensb — anonTos.

CDYHKI_II/IOHS.JIBHEISIFCHOMI/IKa

OpFaHI/I3MKaK6I/IOJ'IOrI/I‘{eCKa$ICI/ICTeMa

3.1

OHOKIIETOYHEIC, KOJIOHHAJILHBIC, MHOTOKJIETOYHBIE ~ OpPraHu3Mbl U
MHOT'OTKaHEBbIE OPTaHU3MBI.

®opMBl pa3MHOKEHHUSI OPTaHW3MOB: Oecronioe (BKJIIOYasi BETETATHUBHOE) M
nmoysioBoe. Buabl 0ecnosioro  pa3MHOKEHHUS: TIOYKOBAHHWE, CIHOPYJISIIHS,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. IlonoBble kneTku, wnu ramersl. Meio3. Craguu
meno3a. [loBeneHne xpomocoM B Mmeiose. Kpoccunrosep. buomornueckuit
CMBICJT M€1103a M TTOJIOBOTrO IMpolecca. Meno3 u ero MecTo B )KU3HEHHOM IHUKJIE

OpTraHHUu3MOB.




IIpensaponsiieBoe pasButue. I'ameroreHes y >KUBOTHBIX. 110JIOBBIE XKene3bl.
OOpa3oBaHrue ¥ pa3BUTHE IOJIOBBIX KIeTOK. CriepMaTOreHe3 U OOreHes.
Crpoenue mosioBbIX KieToK. ONIOJOTBOpEHHE U SMOPHOHAIBHOE pa3BUTHUE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHOE pa3BUTHE OpraHu3MoB (oHToreHes). Craauu sMOpuoOreHesa
YKUBOTHBIX (Ha mpuMepe Jiarymkn). Jpodnenue. Tumnbl qpodienns. OcoO0eHHOCTH
JpoOJieHHsT MIIEKOIIUTAIOUIMX. 3apOIbILIEBbIe JIMCTKH (TacTpysisaius). 3aKiaaKa
OpPraHOB M TKaHEH W3 3apOJBIIIEBBIX JINCTKOB. B3auMHOE BiusHHE wYacTen
pa3BUBAIONIECTOCSA 3apojbia (IMOpHOHABHAS WHAYKIWS). 3akiajka IUlaHa
CTPOEHUSI KUBOTHOTO KaK PE3yJbTaT MEPAPXUUYECKUX B3aHUMOJAEHUCTBHI T'€HOB.
Bnusnue Ha SMOpHOHANBHOE Pa3BUTHE Pa3lIWYHBIX (DAKTOPOB OKpY’Karoliel
Cpelpbl.

Poct u pasButrume >xuBOTHBIX. llocTamOpuonanbublii mepuon. Ilpsmoe u
Hempsimoe pasButue. PaszButme ¢ meramopdo3oM y OECIO3BOHOYHBIX H
IIO3BOHOYHBIX JKMBOTHBIX. bHOJOrMUeckoe 3Ha4eHHE MPSIMOrO MU HEMPSAMOIO
pa3BUTHUSA, UX PACIPOCTPAHEHHUE B IpUpoe. Tumsl pocta KUBOTHBIX. DakTOPHI
peryisiiMM pocTa >KMBOTHBIX M uenoBeka. CTaauu MNOCTIMOPUOHAIBLHOTO
Pa3BUTHUS Y )KUBOTHBIX U yesioBeKka. [leproasl OHTOreHe3a yesioBeka.
PasmHoxeHne W pa3Butue pacrteHuid. I'amerodpur u crnopodur. Meiio3 B
KU3HEHHOM LuKie pacteHuil. OOpa3oBaHue crop B Impolecce Meiosa.
['amerorenes y pacreHuil. OIJIOJOTBOPEHHE M Pa3BUTHE PaCTUTENIBHBIX
OopraHu3MoB. J[BOHHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O6pa3oBaHue
U pa3BUTHE CeMEHU. MexaHu3Mbl DPETyJsILUM OHTOTE€HE3a y pacTeHH u

JKHUBOTHBIX

3.2

I/ICTOpI/I}I CTAHOBJICHUA W PpPa3BUTHUAd TCHCTHKU KaAK HaAYKH. OcHoBHBIE
T€HETUYECKHE MOHATHUSA U CHMBOJIBI. I OMOJIOTHYHEIE XpOMOCOMBI, AJIJICIIBHBIC
T'CHBI, AJIbTCPHATUBHBLIC IMPU3HAKH, JTOMHUHAHTHEIA H pGHGCCHBHBIfI IIpHU3HAK,
roMo3urora, reTrepo3urora, 4Yucrad JIMHHUA, I‘I/I6pI/I)IBI, I'CHOTHII, (I)eHOTI/IH.
OCHOBHLICMCTOI[BIFGHGTI/IKI/IZ l"I/I6pI/I,I[OJ'IOFI/I‘IeCKI/II71, I_II/ITOJ'IOFI/I‘ICCKI/II\/’I,

MOJIEKYJISIPHO-TEHETUYECKUI

3.3

Monorubpunnoe ckpeuuBanue. IlepBelii  3akoH MeHgens —  3aKoH
eanHooOpa3us THUOpUAOB MepBOro MokosieHus. [IpaBmwiio AOMUHUPOBaHUS.
Bropoii 3akoH Menaenss — 3aKkOH pacuierieHus npusHakoB. [{uTonornueckue
OCHOBBI MOHOTHOPHIHOTO CKpeLMBaHus. | MoTe3a YnCTOThI FaMeT.
AHanusupyrolee ckpemrBanue. [IpoMexyTouHbIN XapakTep HacileIO0BaHUS.
Pacmennenne npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHMH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHenst — 3aKOH HE3aBUCHUMOIO
HaclleIoBaHUs  NpU3HAKoB.  LluTonmormueckue  OCHOBBI  JUTHOPUAHOTO

CKpCIIUBAaHU.




CueruienHoe HacnefoBaHue npusHakoB. Pabotsr T. Moprana. CreruieHHOE
HACJIEJI0BAHUE TE€HOB, HAPYIICHHE CIECIUICHUS MEXAY reHaMuh. XPOMOCOMHAs
TE€OpHUs HACJIEICTBEHHOCTH.

I'eneruka mosa. XpoOMOCOMHBIA MEXaHWU3M OIpeAeieHUus Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTamMEeTHBIN U reTeporaMeTHblil NoJl. ['eHeTnyeckas
CTPYKTYypa TOJIOBBIX XpoMocoMm. HacnemoBanue mNpU3HAKOB, CLEIJIEHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lieoTponusi — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXeCTBECHHBIHATIICTN3M. BzanmoeiicTBreHealJIe IbHBIXTCHOB.

Komniementapaocts. Onucras. [lonumepus

3.4

B3aumopeiictBue reHotuma u  cpeabl npu  (GopMmupoBaHMM  (heHOTHIIA.
M3MeHYnBOCTh NpH3HAKOB. KayeCTBEHHBIE M KOJIMYECTBECHHBIE ITPU3HAKU. Buabl
W3MEHUYMBOCTHU: HEHACIICICTBEHHAs! U HACIIEICTBEHHASL.

Monudukanonsass ~ u3MeHuMBOCTb.  Pomb  cpenpl B ()OPMHUpPOBAHUHU
MoM(UKaMOHHON n3MeHunBocTH. Hopma peakiuu npusHaka. BapuanuoHHbIHM
psan u BapmarmionHas kpuBas (B. Moranncen). CpoiicTBa MOAM(HUKAIMOHHON
W3MEHUYUBOCTH.

I'enotunnyeckass u3MeH4YMBOCTb. (CBOMCTBA TI'€HOTUIIMYECKOM W3MEHYHUBOCTH.
Bunpl reHoTUITMUECKON U3MEHYHMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.
KomOunatiBHasT W3MEHYMBOCTh. Mei03 H TIOJIOBOM MpOLIECC — OCHOBA
KOMOWHATUBHOW U3MEHYMBOCTH. PoJIb KOMOMHATHBHON N3MEHUMBOCTH B CO3/1aHUU
TeHETUYECKOro pa3HooOpa3us B IpejiesiaX OIHOTO BU/A.

MyrainmoHHas N3MEHYUBOCTh. BUIibI MyTaiuii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WHAYLMPOBAHHbIE MyTallMW. SepHbIE U LUTOIIa3MAaTHYECKHE
myranuu. CoMaTM4ecKue W TOJIOBbIE MyTalMM. [IpMuMHBI BO3HMKHOBEHHUS
MyTanuid. MyTareHsl W WX BIWSHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTHU
MYTAIlMOHHOIO Tpolecca. 3aKOH TOMOJIOTMYECKUX PsIOB B HACIIEJCTBEHHOU
A3MEHYUBOCTHU (H.N. BaBuios). BresnepHas ~ U3MEHUYMBOCTH M

HaCJICACTBCHHOCTD

3.5

Kapuotun wuyenoBeka. MexayHapoaHas mOporpamMma HCCIEIOBaHUs TIe€HOMa
yenoBeka. MeToapl  M3y4eHUsT TEHETUKM 4YeJIOBEKa: IEHEaJOTMYECKHid,
OM3HEIOBBIH, [MUTOTE€HETUYECKU, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIApHO-TeHeTHYeCKui.  COBpEMEHHOE  ONpeleNieHne  IeHOTHIA:
MOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C TIOMOLIBIO
[T[P-anamu3a. HacnencrBeHHble 3a00jeBaHMsS  4YelOBeKa. [ eHHbIE |
XpOMOCOMHBIE ~ 0O0J€e3HHM  uenoBeka. boinesHn ¢ HacleICTBEHHOMN
MIPEAPACTIONOKEHHOCTHIO. 3HAYEHUE MEIUIIMHCKON T€HETUKHU B IIPEIOTBPAIICHUN

1 JICUCHUH FeHETUYCCKHX 3a00seBanuii yemoBeka. CTBOJIOBBICKIETKU




3.6

JloMecTukanus M ceieKkuus. 3apoKICHUE CEJIEKIUH U JOMECTUKALUHU. Y4eHUe
H.M. BaBuinoBa O LEHTpax NPOUCXOXKIEHHUS W MHOTO00pasusi KyJIbTYypPHBIX
pacrenuid. Ponb cenekuyMy B CO3aHUM COPTOB PACTEHWM M IOPOJ, JKUBOTHBIX.
Copr, mopona, mTamMM. 3aKOH TOMOJIOTMUYECKUX PSIOB B HAcICICTBEHHOU
n3menunBocty H.M. BaBuiosa, ero 3HaueHue Jyist CENEeKIIMOHHONU PadOoThI.
Metoapl celeKIMOHHOM paboThl. VMCKyCCTBEHHBIH OTOOp: MAacCOBBIH U
WHIUBUIYAJIbHBIA.  OJTambl ~ KOMOWHAIIMOHHOM  cenekiuu.  Mcnbitanue
npousBoauTeneil mo noroMcTBy. OTOOp IO TEHOTHIY C IOMOIIBIO OLEHKH
¢denoTuma noromMcTBa 1 0TOOP MO TeHOTUNY ¢ momortbio ananmuza JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METO/1 CeJIEKIIMOHHOM paboThl. PajinaninonHbIit
U XMMHUYECKMH MyTareHe3 KaK HMCTOYHUK MYyTalUd y KyJIbTYPHBIX (GopM
opranu3MoB. lMcnonp30BaHHE TE€HOMHOIO pEJAKTUPOBAHHA U METOJOB
pexomOuHaHTHBIX JIHK 1515 mosmyyeHuss HICXO0AHOT0 MaTepualia JJis CEeNeKIUH.
[Momy4yenne mommmuonoB. BHyTprBHIOBas rubpuam3anust. bim3kopoacTBeHHOE
CKpelMBaHue, WM MHOpuAUHT. Hepo/ICTBEHHOE CKpeIMBaHUE, WM ayTOPHJIMHI.
I'ereposuc u ero npuumHsl. Mcnons3zoBanue rereposuca B cenekimu. OtnanéHHas
ruOpumm3anyst. [Ipeomonenne Oecrionnsi MEKBUIOBBIX THOpUAOB. JlocTKeHUS

CEJICKLIMY PACTEHUH U KUBOTHBIX

3.7

OOBEKTBI, UCIIOIB3YEMBIC B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBI, WX XapaKTCPUCTHUKA. TpagulMoHHAs OWOTEXHOJIOTHS:
xjie0oneueHne,  MONy4yeHHe  KHCIOMOJIOUHBIX  MPOAYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTH MHKPOOHOIOTUYECKUX TEXHOIOTHI.
[IpousBoncTBO  Oenka,  aMHUHOKHCIOT UM BUTaMHUHOB.VIcKyccTBeHHOE
OIUIOJOTBOPEHHE. PEKOHCTPYKIMS SIMIEKIETOK W KIOHUPOBAHHE >KUBOTHBIX.
Meroa TpaHCIUIaHTaUU SAEP KIETOK.

XpOMOCOMHAasi W TeHHas HWHKeHepusa. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHcTpyupoBanue pexkoMOuHanTHbIX JIHK. JlocTuxkenus W mepcreKTHUBBI
XPOMOCOMHOM ¥ TEHHOM WHXeHepudu. MenununHcKkue OHOTEXHOJIOTHH.

Hcnonbs30BaHUE CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OpraHu4eCcKoOro Mmupa

4.1

buonornueckoe  pazHooOpazue  opranuzMoB. CoBpeMeHHass — cucTemMa
opranudeckoro mupa. [IpuHuunel knaccudpukanuu opraHuzmMoB. OCHOBHbBIE
CUCTEMaTUYECKUE TPYIIIbI OPTaHU3MOB.

Oco0OeHHOCTH CTPOEHMS U KU3HENEATEIbHOCTH OJAHOKJIETOYHBIX OPraHU3MOB.
Bakrepun, apxeu, 0THOKIETOYHBIE TPHOBI, OTHOKJIETOYHBIE BOJIOPOCIH, IPYTUe
npotucTtel.  KoloHMalbHBIE ~ OpraHu3Mbl.  [IBHKEHME  OJHOKJIETOYHBIX
OpPraHu3MOB: aMEOOUIHOE, )KT'YyTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKJIETOUYHBIX

OPraHu3MoB. Pa3apa>kMMOCTh y OJTHOKJIETOUHBIXOPTAaHU3MOB. TaKkCcUChI




4.2

MHorokierounble  pacTeHus. B3auMOCBSi3b  4acTEd  MHOTOKJIETOYHOTO
opranusma. TkaHH, Opraibl 1 CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO OpPTaHU3Ma.
OpranusM Kak eauHoe 1enoe. TkaHnu pacteHuil. TUIbl pacTUTENbHBIX TKAHEH:
oOpasoBarenbHasl, IOKPOBHAs, IPOBOJAIIAS, OCHOBHAs, MEXaHHYECKas.

OcoOeHHOCTUCTPOCHUS, PYHKIIMIA U PACTIONOKCHUSITKAHEH B OpraHaXpacTeHHA

4.3

BereratuBHbI€ U reHepaTUBHbBIE OpraHbl pacTeHU. O yHKIIMY OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHIUE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MBbI
n Hactuu. [lormomenue BOABI, YIVIEKMCIIOIO ra3a MU MUHEPAIbHBIX BELICCTB
pactenusamu. Jpixanue pactenuil. uddys3us razoB uepe3 NOBEPXHOCTh KIETKH.
TpancnopTHble cUCTeMbl pacTeHuil. Bwimenenwe y pacteHuil. 3amura y
MHOT'OKJIETOUYHbIX pacTeHuid. Kyrukyna. CpeacTBa MacCUBHOM M XUMHYECKON
3a1uThl. QUTOHLUIBL.

PazapaxxuMocTs U perynsiuus y OpraHu3MoB. PazipaxkxuMocTs U peryysauus y

MHOTI'OKJICTOYHBIX paCTeHI/II‘/'I. PocToBrIeBenecTBa U NX3HAYCHUE

4.5

MHOroKIIETOYHbIE  KUBOTHbIE. B3auMOCBA3b yacTeii  MHOTOKJIETOYHOTO
opranusma. TkaHH, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOUYHOT'O OPTaHU3Ma.
Opranusm kak enunoe 1enoe. ['omeocras. TkaHu )KUBOTHBIX U YeTOBEKA. THITbI
JKUBOTHBIX TKaHEH: OIUTCINATIbHAsA, COCAUHUTCIIbHAA, MBINICYHAA, HCPBHAA.
OcoOenHocTu CTpoeHMs, (YHKIUNH U PACIONIOKEHHUS TKaHEeH B oOpraHax

JKHNBOTHBIX N YCJIIOBCKA

4.6

Oprasbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMK OpraHOB U CUCTEM OPraHOB.
Omnopa Tena opraHu3mMoB. CKeNeThl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIil ¥ BHYTpeHHUN ckeneT. CTpoeHue U TUIIbl COeIMHEHUS
KOCTEH.

JIBuKeHME MHOTOKJIETOUHBIX JKMBOTHBIX. IIuTanme >xuBoTHBIX. IluTanme
MO3BOHOYHBIX KUBOTHBIX. /[pixanue xuBoTHBIX. KokHoe abixanue. JKabepHoe u
JIErOYHOE JIBIXaHUE.

JIpIxaHuE MO3BOHOYHBIX XMBOTHBIX. OJBOJIOLUOHHOE YCIOXXHEHHE CTPOEHUS
JETKUX MTO3BOHOYHBIX KUBOTHBIX. JlpIXaTenpHas CUCTEMA YeIoBEeKa. MexaHu3M
BEHTWISIIMM JIETKUX Y MNTHL M MJIEKONMMTAOIMX. TpaHCHOPT BELIECTB Y
OpraHu3MoB. TpaHCIIOPT BEHIECTB y KMBOTHBIX. KpoBEeHOCHas cucrema u eé
oprabl. KpoBeHocHass cucremMa  TO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpPOBOOOpAIlIEHUsI. DBOJIOLUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOM
CUCTEMBI [T03BOHOYHBIX UBOTHBIX. Bhijenenue y opranu3smoB. Brinenenue y
KUBOTHbIX. CoKpaTuTenbHble Bakyoslu. Opranbl BblieneHHs. CBA3b MOJOCTU
TeJa C KPOBEHOCHOM U BBIAEIUTENIBHOM cuCcTEMaMHt. BelieneH1e y M03BOHOYHBIX
JKUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IIokpoBBI M uX

MIPOU3BOJIHBIE.




PazapaxuMOCTh U peryIsiius y OpraHu3MoB. Pa3ipakuMoCTh y OJTHOKIETOYHBIX
opranu3MoB. TakcuChl. Pa3fgpaxumMocTh M PEryisius y MHOTOKIJIETOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUYCHUE.

HepBHas cuctema u pedIeKTOpHAs PEryJsius Y MHOTOKJICTOYHBIX JKHBOTHBIX.
HepBhass cucrema u e€ oTaensl. DBOJIIOLMOHHOE YCIOXKHEHHWE CTPOCHUS
HEPBHOW CHUCTEMBI y KUBOTHBIX.

PazpaboTtka anroputmoB W mporpamm sl 3GPeKTUBHON (YHKIIMOHATBHOM
AQHHOTAIlMM ~ TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  METa0OJIOMOB

MUKPOOPraHU3MOB, PACTEHUN, )KUBOTHBIX U YEJIOBEKA

OpI‘aHI/I3M YCJIOBCKA U €TI0 3I0PpOBLC

5.1

Oprasbl U CUCTEMbI OPraHoOB YesaoBeKa. OTAesbl FOJIOBHOTO MO3ra NO3BOHOUHBIX
KUBOTHBIX. Peduiekc um pedrexkropHas ngyra. besycioBHbIE W YCIIOBHBIE
pednexcel. I'ymopanbHas peryiduus W 3HIOKPUHHAs CUCTEMA >KUBOTHBIX U
yesoBeka. JKenes3bl SHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. J[efiCTBIE TOPMOHOB.
B3auMocBsI3b HEpBHOM M 3HIOKPUHHOM cucTeM. [ 'unoranamo-runodusapHas

cucrema. Pedexc u pednexropnas ayra. beaycioBHbIe U YCIOBHBIE pedIeKChI

5.2

3amura opranuzma ot 6osne3neit. immyHnHast cucrema yenoBeka. Kietounslii u
TYMOpJIbHBIA MUMMYHHUTET. Bpoxn€HHBIN, MproOpeTéHHBIN crienuduuecKuit
uMMyHuTeT. Teopust KJIOHANbHO-celeKTUBHOrO uMmyHurera (IL.Dpmux,
®.M.bepuer, C.Toneraa). BocmamutenbHble OTBETHl OpraHu3MoB. Poib

BPOXKJIEHHOTO UIMMYHHUTETA B PA3BUTHU CUCTEMHBIX 3a001€BaHUN

5.3

KpOBeHOCHaSI cuCTeMa U €€ OpTaHBbI. Cepz[ue, KPOBCHOCHLIC COCYABI U KPOBb.

KpyrukpoBoobpamienus. Paboracepaua u e€perymisus

5.4

Jpixanue yenoBeka. nddysus ra3os uepes moBepXHOCTh KIETKU. JlpIxaTenbHas
cuctema  dyenoBeka. JlpIxarenbHass IMOBEPXHOCTb.  PerynsuusabixaHusl.

JprxarenbHbIe00BEMBI

5.5

[MumeBapuTenpHas cucrema 4enoBeka. OTAENbI MUIEBAPUTEIHLHOTO TPaKTa.
[TnieBapuTENbHBICKETE3BI. Buyrpunonocrnoe u

BHYTPUKJICTOUHOCTIUIIICBAPCHUC

5.6

IToxpoBbl m mx mnpousBoansle. Opranel BwlaeneHus. [louxu. CrpoeHue n
¢yHkunonupoBanue HeppoHa. OuUIbTpaLMs, CEKpELUs U 00paTHOE BCAChIBaHHE

KaK MEXaHU3MbI pab0oThl OpraHoB BbleNieHuss. OOpa30BaHUEMOUH y YelIOBEKa

5.7

I[BI/I)KCHI/IC yeJloBeKa: MbleuHas cucrema. CKelleTHEIS MbIIIBI U UX pa60Ta.

CTpOoeHME U TUTIBICOEAUHEHUSIKOCTEN

Teopus sBomonnu. Pazsutne knu3Hu Ha 3eMie

6.1

SBOJ'IIOI_II/IOHHB.SI TCOpHUA 4. I[apBI/IHa. Hpe,Z[HOCBIJ'IKI/I BO3HHUKHOBCHU

napsuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.




JIBroxyme cuiibl 3Boronuu BuaoB no Y. /lapBuHy (BbICOKas MHTEHCUBHOCTD
pPasMHOKEHHUSI OpraHM3MOB, HACJICJACTBEHHass W3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuaTeTHUeckoi Teopuu 3Boonuu (CTD). HeltpansHas Teopus

IBOJIIOLIUHY. CoBpemMeHHas IBOJIIOLIUOHHAS ouosorusi.
3HAYEHUEIBOIOLIUOHHONTEOPUHN B (bOopMHPOBAHUNECTECTBEHHO-
HayYHOHKapTUHBIMUPA

6.2

[Tonmymnsiuust kak ayeMEHTapHas eauHuLa 3BoyolMH. COBPEMEHHBIE METOMbI
OLICHKH T'€HETHYECKOro pa3HooOpa3usi U CTPYKTypbl momynsuuid. V3menenue
reHooHAa TOMYNIALMMA KaK SJIEMEHTapHOE 3BOJIOLUMOHHOE SBJIEHHE. 3aKOH
reHerudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

OnemeHTapHble (PAKTOPBl (ABWKYIIME CHJIBI) OSBOJIIOUMU. MyTalMOHHBIHA
npouecc. KomOunatuBHas wu3sMeHuuBOCTh. [lpeiid reHOB — ciyvaiiHbie
HEHANpaBlieHHbIE HW3MEHEHHUs 4YacTOT ajvleneid B momymsnusax. Oddext
OCHOBATEIIA. Murpanuu. W3omauuss  nomymsuumn: reorpaguyeckas
(mpocTpaHCTBEHHAs), OMOIOTHYecKast (PEPOTYKTUBHAS).

EcrecTBeHHBIE 0TOOp — HampaBistomuid ¢GakTop d3Bojonur. DPopMbl
€CTECTBEHHOTO O0TOOpa: JBMXKYILIUH, CTaOWIM3UPYIOMIMMA, pa3pbIBAIOIINN
(nu3pynrtuBHbIN). [lonoBoit oTOOD.

[TpucnocoONEHHOCT, ~ OPraHu3MOB  KaK  pe3yJbTaT  MHMKPOIBOJIIOLIMU.
BosHukHOBeHHE — mpHucnocoOieHuid y  opranu3smMoB. Apomopdo3sl U
uanoanantauuu. [Ipumeps! npucnocoOnenuii y opranuzMoB. OTHOCUTEIBHOCTD
PUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputrepum u cTpykrypa. BumooOpa3oBaHue Kak pe3ynbTar
MHUKPO3BOJIIONMH. M30msmms — kiatodeBoil (akrtop BunoobpazoBanus. [lytu u
CHoco0BI BU000pa30BaHUs: AJIJIONIATPUYECKOE (reorpaguueckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TOJUILIIOUIN3AIIHS,
ruOpuu3anys). JuTenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOmIOIIMOHHON OHONOrMHM B pa3palOTKe HAyYHBIX METOJOB COXPAaHEHUs
O6uopazHooOpazuss. MUKpPOIBOIIOIUS U KOIBOJIIOIHUS MAPA3UTOB U UX XO3SEB.
MexanuszMbl (D OPMUPOBAHMS YCTOMUMBOCTH K AHTHMOMOTHKAM M CIIOCOOBI

00pBOBI C HEel

6.3

MeTtopl U3yueHUs: MaKpodIBooIMH. [laneoHTonornyeckue METoAbl U3y4eHuUs
sBostoy. Ilepexoanbie (opMbl U PUIOTEHETUYECKUE PSAIbI OPTAaHU3MOB.
buoreorpaduyeckue MmeTo bl u3ydeHus 3Bostonuu. CpaBHeHue (Gaopsl 1 hayHbl
MaTepUKOB M OCTPOBOB. broreorpaduueckue o6nactu 3emin. Buasr-sHneMuxu
Y PETUKTHI.

OMOPHOJIOTHUECKUE U CPABHUTEIbHO-MOP(OIOTHUECKUE METOABl H3Y4EHUS

OBOJOIMH. I'eneTnueckne MexXaHU3MBI OBOJOIHMHW OHTOI'CHE3a U IIOABJICHHUA




OBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTWYHBIE ¥  aHAJOTUYHBIE OpPTaHbI.
PyaumentapHbsle  opraHbl HW  aTaBU3MbL.  MOJIEKYJISIPHO-TEHETUYECKUE,
OMOXMMHUYECKHE W  MAaTeMaTU4YeCKHE METOIbl  HM3y4YCHHS  SBOJIIOIIUU.
['omonoruynbie reHbl. COBpeMEHHBIE METOJIbI MMOCTPOCHUS (PHIOTCHETUIECKUX
JIepEBBEB.

XPOMOCOMHEIE MYTAITUH U SBOJIIOIHSI TCHOMOB.

OO0me 3aKOHOMEPHOCTH (MpaBmiia) ABOMIOIMK. HeoOpaTUMOCTh HIBOIIOIUN.

A,I[al'ITI/IBHaH paauanms. HepaBHOMepHOCTBTCMHOBSBOJ’IIOI_[I/II/I

6.4

Hayunbple rumore3bl NPOUCXOXKACHUS KU3HM Ha 3emie. AOuoreHes u
naHcrepmus.  JloHayyHble — OpEACTaBICHUA O  3apOXKACHMM  JKU3HU
(kpeaunonusM). I'mmoreza IOCTOSHHOTO CaMO3apPOXKIACHUS JKU3HM U €€
onposepxkenue onbitamu  ®. Pemau, JI. Cnamnanmanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE ATanbl HEOPraHUYECKOM 3BoMtoNUU. [InaneTapHas (reosoruyeckas)
IBOJIIOLIMS. XHMMHUYECKass HBOJIOLMS. AOUOTEHHBIM CHHTE3 OpraHMYeCKHUX
BemecTB u3 Heopranmyeckux. Omeir C. Mumepa u I'. FOpu. Ob6pa3zoBanue
noiMMepoB U3 MoHoMmepoB. KoanepBarHas runore3a AWM. Onapuna, runoresa
nepsuuHoro OynboHa J[x. Xonneiina, reHetudeckas rumnoreza ['. Mémnepa.
Pu6osumser (T. Yek) u runoresa «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emnn u Metonbl e€ uzydyeHus. Vckonaemble OpraHM4ecKHe OCTaTKH.
['eoxpononorus u e€ meroapl. OTHOCUTENbHAS U a0COMIOTHAS T€OXPOHOJIOTHUS.
I'eoxpoHOIOrMYecKas MKaja: 30Hbl, 3pbl, IEPUOBI, JTOXH.

Hauanpnsbie 3Tanbl opraHndeckoi 3BoJIIONNH. [10sBIEHUE U 3BOIIOLUS MTEPBBIX
KJIETOK. OBoyoluss MeTabonu3Ma. BoO3HHMKHOBEHHE TEpBBIX 3KOCHCTEM.
CoBpeMeHHbIE MHKPOOHBIE OWOMIEHKM KaK aHalor TMEepBBIX Ha 3emie
coobiectB. CtpoMaTonuThl. [IpoKapuoOTHI ¥ 3yKapUOTHI.

[TpoucxoxxaeHne sykapuoT (CUMOMOTeHe3). DBOJIOLMOHHOE MPOMCXOXKIECHHUE
BUpYycoB. IIponcxokaeHne MHOTOKJIETOYHBIX OpraHM3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl ABOJIONUUA BBICHIMX pacTeHuil. OCHOBHBIE apoMOpGO3bI
pacTteHui. Bbixon pacreHmii Ha cymy. [losBiieHHME CIIOPOBBIX pPAaCTEHHU U
3aBoeBaHHe MMM cymu. CeMeHHblEe pacTeHus. [IpoucxokIeHue LIBETKOBBIX
pacTeHuil.

OcHOBHbBIE ATambl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSBICHIE COBPEMEHHBIX
TunoB. IlepBbie XOp10BBIE )KUBOTHBIE. JKHU3HB B BO/IE. DBOJIIOLINS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuduii u pentunuid. [IpoucxoxaeHne MICKOMUTAIOMNX U
ntull. [lpunnun xmrodeBoro apomopdosza. OcBoeHue Oecro3BOHOYHBIMU U

MMO3BOHOYHBIMHU KUBOTHBIMHU CYIIH.




PasBuTHe %u3HN Ha 3emiie IO 3paM U NIEpUOaM: apXel, IpOTEPO30ii, aneo30ii,
Me3030#, KaiHo30i. OOIas xapakTepUCTUKa KIMMaTa U TEO0JOTHYECKUX
npoueccoB.  IlosBnenne M pacuBeT — XapaKTEpHBIX  OPraHU3MOB.
VYrieobpa3zoBaHue: €ro ycjaoBHs U BIHMSHUE HA Ta30BbIH COCTaB aTMOC(hepBhI.

MaccoBble BbIMHpaHUS — 3KOJOTHYECKUE KPU3UCHI Ipouuioro. IlpuunHel u
CIIEICTBUSL MAacCOBBIX BbIMUPAaHUNA. COBPEMEHHBIMIKOIOTMUECKMMKPU3HC,

€rooco0eHHOCTH

6.5

Pasnensl u 3agmaum aHTpomnonorud. Meroabl aHTponosiorud. CTaHOBIEHHE
MIPEACTABICHUI O MPOUCXOXKACHUH YeoBeKa. COBpEMEHHbBIE HAYUYHbIE TEOPUH.
CXxoncTBO uenoBeKa € KMBOTHBIMH. CHUCTEMATHYECKOE IOJOKEHHE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKAa C  JKMBOTHBIMHM:  CPaBHHUTEJIBHO-
Mop(hoIoruuecKue, SMOPHOJIOTHYECKHE, ($U3HO0TIOT0-OMOXUMUYECKHE,
noseneHyeckue. OTiMuus YelnoBeKa OT JKUBOTHBIX. [IpsMoxoxkneHue u
KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJ0BHOrO MO3ra U BTOPOM
CUTHAJIbHOU CHCTEMBI.

JBmwxkymme cuibl (PakTopbl) aHTPOIOTEHE3a: OMOJOTUYECKHE, COIHANIbHBIC.
CooTHoleHre OMOJIOTMYECKUX U COLMANIBHBIX (DPAKTOPOB B AaHTPOIIOICHE3E.
OcHOBHBIE CTaguU AHTPOIIOreHe3a. ABCTPAJIONMUTEKHM — JABYHOTHE IIPEIKU
mojen. YenoBek yMmelnbld, NEepBbIe W3TOTOBICHMS Opyaud Tpyzna. Yenosek
NPSIMOXOJISIIIMN W TIEPBBIM BBIXOJ Jiojed 3a mpenensl Adpuku. Yemosek
reiinenboepreckuii — oOmMi MpeIoK HeaHAEePTATbCKOrO YeJOBeKa U YesIOBeKa
pazymHoro. YesnoBek HeaHAEPTAIBbCKUM KaK BHUJ JIFOAEH XOJIOAHOIO KIMMATa.
YenoBek pa3yMHBI COBPEMEHHOI'O THIIA, JEHUCOBCKHM 4YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 npenenamMu AQpuku.

OBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBIH OTOOpP B MOMYNALHUAX
yesoBeKka. MyTalmoHHbIN nporiecc ¥ noaumopdusm. IlomyasiroHHbIe BOIHBI,
npeiid reHoB, MuUTpanus U «d3PEGEeKT OCHOBATENS B MOMYJISAIHUIX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckue pacel. [lonstue o pace. bosblime pacbl: €BpONEOUAHAS
(eBpasmiickasi), aBCTpaJlo-HETpOUJHAs (IPKBAaTOpHAJIbHAsA), MOHTOJIOMIHAS
(a3marcko-amepukaHcKkas). BpeMsa u myTu paccesneHMsl 4YelloBeKa IO IUIaHEeTe.
EnuHctBO yenmoBeueckux pac. HaydHass HECOCTOSTENBHOCTH — pacu3Ma.
[TprcnocoOIeHHOCTh 4YelOBeKa K Pa3HbIM YCIOBHSM OKpYKAIOIIEH Cpeibl.
Bnusnue reorpaduueckoit cpeapl u Apedida reHOB Ha MOpQONOTHIO U

(bu3HNOoIOrHIO YeIoBeKa

OKOCHCTEMEI U MpUCymue UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3agaun sxosnorun. CBsi3b SKOJOTUU C IPYTUMH HayKaMHU.




Mertonsl skonoruu. IloneBeie HAOMIOACHHS. DKCIEPUMEHTHI B OKOJOTHH:
NPHUPOJHBIE W JIabopaTopHbie. MoenupoBaHUe B HKOJIOTHH. MOHHUTOPHHT

OKPY’KAIOIIECH CPeIbl: IOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Okonoruyeckne (PakTopbl M 3aKOHOMEPHOCTH HMX JAeiicTBus. Kiaccubukarms
9KOJIOTHYECKUX (aKTOpOB: aOMOTHYECKUE, OUMOTHYECKHE, AaAHTPOIOTrCHHBIE.
OO0mue 3aKOHOMEPHOCTU JIEeUCTBUSA dSKoJorndyeckux ¢akropos. IIpaBuio
munumyma (K. [Inpenrens, 0. JIu6ux). TomepaHTHOCTh. DBPUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue paktopsl. CBeT Kak dKkojorndeckuit phaktop. [eficTBue pa3HbIx
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHHH M KUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUrHaibHas poJib CBETA.
DoTONEPUOAU3M.

Temnepatypa kak odkonorudeckuil Qaxrtop. [eiictBue TemmnepaTypbl Ha
opranu3msl. [loiikunoTepMHbIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

BnaxxHocth Kkak sKonormyeckuit Qakrop. IIpucrocoOneHus pacTeHUd K
noJiep>KaHuIo0 BoAHOro Oananca. Knaccudukaiius pacTeHHid M0 OTHOIIEHUIO K
BoJie. [IprcrnocobneHus )KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXKHUMA.

Cpenpl oOWTaHUS OPTraHMU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBECHHAS,
IyOMHHAs TOAINOYBEHHAs, BHYTpUOpraHusmMeHHas. ®dusnko-xumuyeckue
O0COOCHHOCTH cpejl oOuTaHusi opraHuzMoB. llpucrocoOiieHus OpraHU3MOB K
JKU3HU B PAa3HBIX Cpeax.

buonornueckue putrmbl. BremHue u BHyTpeHHHE pUTMBL. CyTOuHBIE U
rogu4Hble pUTMbL. [Iprcroco01eHHOCTh OpraHM3MOB K CE30HHBIM M3MEHEHHUSAM
YCJIOBUU KU3HH.

Kuznennsie popmel opranu3mos. [IonsTHEe 0 xn3HeHHOU Qopme. KuzHeHHbIe
(GopMBbI pacTeHUM: AepeBbs, KyCTapHUKU, KyCTApPHUUYKH, MHOTOJIETHHE TPAaBbI,
OJIHOJIETHHUE TpaBbl. JKn3HeHHbIE (POPMBI )KUBOTHBIX: THJIPOOMOHTHI, T€OOHOHTHI,
a3poOHOHTHI. OCOOEHHOCTH CTPOEHHSI U 00pa3a KU3HH.

buotnueckue daxropel. Buasl 6MOTHYECKHX B3aMMOJACUCTBHUI: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO03 U ero ¢opmsbl. [lapazutusMm, koomnepauus, MyTyalnusm,
KOMMEHCAIU3M  (KBapTHPAHTCTBO,  HaxyieOHW4ecTBO).  Herpoduueckue
B3auMoJieiicTBUA  (Tomuueckue, Qopuueckue, ¢adbpuueckue). 3HaueHUE
OMOTHYECKUX B3aMMOJCHCTBUI [UIsl CYIIECTBOBAaHUS OpPraHU3MOB B Cpele

oOurtanus. [IpuHIUI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTUUECKHE XapPaKTCPUCTHUKHU TTOITYJIALNHA. HOHYJ'IHHI/ISI Kak OMOJIOrMYecKas
cucreMa. Posib HEOTHOPOTHOCTH Ccpebl, PU3MIECKUX OaphepOB M OCOOCHHOCTEH
OMoJ0ruM BUIOB B (DOPMHUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYPHI MOMYIISIIHAMN.

OcHOBHBIC TOKa3aTeIn NOomyJiauu: YUCJICHHOCTL, INIOTHOCTb, BO3pAaCTHAsd U




MOJIOBasi CTPYKTypa, pPOXKAAEMOCTh, NPUPOCT, TEMI pPOCTa, CMEPTHOCTH,
MUT ALy

Okojnoruyeckas CTpykTypa nomymsuuu. OlLleHKa YUCICHHOCTH TMOMYJISALUU.
Junamuka nonyasiuuu U e€ perynsuus. buotnyeckuil moTeHIal MOMyJIAIHH.
MogenupoBanie JAMHAMHUKA —THONyasuud. KpuBble pocTa YHCIEHHOCTH
nonynsiuu. KpuBble BbDKMBaHUS. Perymsiiust 4ucieHHOCTH MOMYJISIHA: POJIb
(GakTOpoB, 3aBUCAIIMX W HE 3aBUCSAIIMX OT IUIOTHOCTU. ODKOJIOTUYECKUE
crpareruu BuaoB (- u K-ctparerun).

[Tonsitne 00 sKojormueckod Huimie Buaa. Mectoobutanue. MHOromMepHas
Mozenb dkojorndeckord Humu JIx.JM. XarumHcona. Pasmepbl 3Kk0j10ru4eckoin
Hun. [loTeHuunanbHas ¥ pearu3oBaHHas HUIIIH.

Bun kak cucremMa momynsuuid. Apeaibl BUIOB. BUIbl M UX KU3HEHHBIC
CTpaTeTHH. 3aKOHOMEPHOCTHIIOBEICHUS U MUT AU KUBOTHBIX.

brnonornuecku CHUHBAa3NNYIYXCPOAHBIXBU10B

7.4

CoobmecTBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsi3u Mexay
opraHm3mMamMu B OHOILIEHO3€e. DKOCHUCTEMa Kak OTKpbITas cuctema (A.J[x.
Tencnu). dyHKUMOHATBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOIYLICHTHI,
KOHCYMEHTBI, pelyleHThl. Tpoduueckue ypoBHU. Tpoduueckue 1nenu v ceTH.
Abuotnueckue 610ku 3KocucteM. [louBbl u uiel B 3kocucrteMax. Kpyrosopor
BEIIECTB M MTOTOK YPHEPTUHU B SKOCHCTEME.

OcHOBHBIE TIOKa3aTeNN IKOCUCTEMbI. bruomacca U mpoayKius. DKOJIOrHYECKHe
OUpPaMU/IbI YUCell, 0MOMAacChl U SHEPTUH.

HampaBnenHbie 3aKOHOMEpHBIE CMEHBI COOOIECTB — CyKieccuu. [lepBudnbie n
BTOPUYHBIE CYKIIECCMM W WX TPHUYUHBL. AHTPONOTCHHBIE BO3JCHCTBHUS Ha
cykueccuu. KnmmakcHoe —cooOmiectBo.  buopazHooOpasue u  mosHoTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMUMBOCTH COOOILIECTB.

[TpupoaHble HKOCHCTEMBI. AHTPOIIOT€HHBIE SKOCHCTEMBIL. ATpPOIKOCHUCTEMA.
ArpotieHo3. Paznuuns Mexxay aHTPOIIOT€HHBIMU U IPUPOTHBIMU SKOCUCTEMAMU.
Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oposackas ¢iopa
u (¢ayna. CuHaHTponu3zauusi Tropoackoi (¢ayHbl. buonornueckoe u
XO03sIMCTBEHHOE 3HAUYEHUE arpOdKOCHCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(bopMHpOBaHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX.
[TepeHoc sHEPTUU U BEIIECTB MEXAY CMEXHBIMHU 3KOCUCTEMaMHU. Y CTOWYMBOCTb
OpPraHWU3MOB, TIONMYJSIMA W OSKOCHCTEM B YCIOBUSX ECTECTBEHHBIX W

AHTPOIOTE€HHBIX BO3/ICUCTBUI

7.5

buocepa — oOmieruranerapHas o00oj0ouka 3eMJM, TH€ CYIIECTBYET WIIH
cymecTBoBasia ku3Hb. YueHue B.W. Bepnaackoro o Ouocdepe. O6nactu
6uocdeps! u e€ coctan. XKnuBoe BeliecTBo 0Mochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHus Ouochepsl. OcobeHHocTn Omocdepbl Kak

robanpbHOM  ’KOcuCTeMBl. J(MHamm4deckoe paBHOBecue B Omocdepe.




KpyroBopoTsl BemiecTB M OHOT€OXMMHUYECKHE IUKIbI (Yriaeponaa, azoTa).
PurmuuHOCTS siBNCHMIT B Onocdepe.

3oHanbHOCTE Ouochepsl. [TonsTre 0 6Grmome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOMHbBIE Jieca, CMEIIAHHbIE U IIUPOKOJIUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
NYCTBIHU, TPOIHMYECKUE JIeca, BBICOKOTOphs. KinMmaT, pacTHTEIbHBIA U
KUBOTHBIA MHP OMOMOB CYIIIH.

CtpykTypa ¥ (pyHKIHS KUBBIX CUCTEM, OLIEHKA WX PECypCHOro MOTEHIMala U

ouochepHbIX HYHKIIHHA

7.6

DKojoruyeckue Kpu3uchl U UX NpuuuHbl. Bo3neiicTBue yenoBeka Ha 6uochepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OxpaHa Bo3ayxa. 3arpsa3HeHUe BOJHOM Cpeibl.
Oxpana BoaHbIX pecypcoB. Pa3pyienue nmoussl. OXpaHa MOUYBEHHBIX PECYPCOB.
H3meHenue knumara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTEIBHBIM M XKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U KMUBOTHOIO MHUpAa. OCHOBHBIE NPUHIUIBI OXPaHbl IPHUPOIBI.
Kpacubie xuuru. Oco0o oxpansiembie mpupognbsie Tepputopuu (OOIIT).
boranuueckue casbl ¥ 300JI0TUUECKHUE MTapKH.

OCHOBHbBIE TPUHIMUIBI YCTOMYMBOTO pa3BUTUSA YEJIOBEUECTBA WU IMPUPOJBIL.
PanmonansHOoe  MpPUPOJONONB3OBAHHE M COXPaHEHHE  OHOJOTHYECKOro

pazHoo0paszus 3emin
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