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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yaebHomy npenmery "buonorus” (ganee - 6M070THs) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit @enepammm»y, ®I'OC COO, Konnenuuu npenogaBaHust
yueOHoro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIMTAHHUS.

VYuebnsii npenmer «buomorus» yrayon€aHoro ypoBHsS uszyudenus (10—11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeaMeTHOW obnactu «EcTecTBEeHHO-HAYYHBIC MPEIMETHD).
Cormacao mnonoxenusim OI'OC COO mnpodwibHble y4eOHBIC TNpPEIMEThI, H3y4daeMble Ha
yriyOaEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YpPOBHE CPEIHETrO
o0miero oOpa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CPeIHUM MPOPECCHOHATBHBIM M BBICIIMM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIA U3 3THX YYEOHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30oBaTeNbHbBIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBSA3aHHBIX ¢ MpodopueHTanmen
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4yHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npeamery "buosiorus" naér mpencraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriiyoIéHHOM ypOBHE, ONpeessieT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpUpOBaHHE IO pas3jieiaM U Temawm,
pacrmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOIro Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo O6MONOTHHM pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3Y4YEeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHWS,
Omaromaps uyeMy [pPOCMaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAYyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWKA, OPUCHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIIEHUS K OKpYyXarolled NpupoaHOW cperne. B mporpamme 1o
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM
pe3dynbrataM oOydeHHs U B (GOPMHUPOBAHUM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH O0Y4YalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero o01ero oopazoBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «BUOJIOT US»

VYuebnslii npeaMer «buosiorus» Ha ypoBHE cpeAHero oOmero oOpa3oBaHUsS 3aBEpUIAET
Ouonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH Ha pacIIMpeHue U yriryOieHne 3HaHuH
oOydJaromuxcsi O JKUBOM MpPHUPOJAE, OCHOBAX MOJIEKYJSIPHOM U KJIETOYHOW Ouoyoruu,
AMOPHONIOTHN M OUOJIOTHH Pa3BUTHS, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, HBOJIOIMOHHOTO
YUCHUA U DKOJIOTHH.

N3zyuenne yuebHoro npeamera «buonorus» Ha yriayOGieHHOM YpOBHE OPUEHTHPOBAHO HA
HNOJArOTOBKY OOyd4aroIuxcs K IMOCIEAYIOUIEMY IOIY4YEeHUI0 OHOIOrMYeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpelHEero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro coaep KaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJYYEHHBIX MPU HU3YYEHHH OOydarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3esioB OHOJOTMHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aloT pa3BuTue. Tak, pacIMpeHsl U yriyOaeHbl
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4YelOoBeKa,
06I_HI/IX 3aKOHOMCPHOCTAX JKHU3HH, JOIOJHUTCIBHO BKIKOUCHBI OHMOJIOTHYECKHE CBCACHU
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MPUKIIAJHOTO ¥ MOMCKOBOI'O XapakTepa, KOTOPbIE MOKHO HCIIOIb30BATh KAK OPUEHTUPHI IS
nocleAyIomero Beioopa npodeccun. Bo3mokHa Takke WHTETpanus OMOJIOTHYECKUX 3HAHHUH C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, TTOTYYCHHBIMU 00yUYaIOIUMUCS MIPU U3yUYeHUU (HU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CtpykTypa mporpamMmbl Mo ydeOHOMYy mpenMery "buomorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBbIE JIJISl )KUBBIX CUCTEM Pa3HOI'O YPOBHSI OpPraHHU3aluu,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJOTHU M CHUHTETHYECKON
OMOJIOTUH, aKTyaJIM3UpPYIOTCS 3HaHUS oOOydarolmuxcs Mo OOTaHHMKE, 300JIOTMH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOUMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

VYuebublii mnpeamer «buonmorus» mpu3BaH 00ECIEYUTH OCBOCHHE OOYUYaIOIMIMMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, MNPUHIMUIIOB W TMPaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, IKOCHCTEMBI, O BBIIAIOIIUXCS
Hay4HBIX JOCTHXKEHHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHU, MPUKIAJAHBIX ACHEKTax
Ouonoruveckux 3HaHWM. (s pa3BUTHSA M TOJAEpKaHHS WHTepeca 0O0yJarommxcsi K OMOJIOoTUU
HapSITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTepraiia B COACPIKAHUH MTPOTPAMMEI I10
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C UCTOpUEH CTAaHOBICHUS U PA3BUTHS TOW WIM MHOUN
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyO€kKHBIX YUEHBIX B pEHICHUE BaXKHEUIIINX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «BUOJIOI'US1»

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnmyOia€HHOM ypoBHE — OBIa/ICHUE
00y4JalIUMHUCA 3HAHUAMU O CTPYKTYPHO-(DYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pa3HOro paHra v MpHOOpeTeHNUEe YMEHHUI MCIOIB30BaTh 3TU 3HAHUS B (DOPMHUPOBAHHH WHTEpeca
K OmnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHus.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyoa€éHHOM ypOBHE
o0ecreynBaeTcs pelIeHueM caeTyomuX 3a1au:

OCBOCHHE  OOYYalOIMMUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIEMIMUSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaXx,
COCTAaBIISIIONINX  COBPEMEHHYIO ©CTECTBEHHO-HAy4YHYI0 KApTHHY MHpa; O CTPOSHHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMOJNOTHYECKMX CHCTeM (KIIeTKa, OPraHu3M, MOMYJALHUs, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJICIOBAHHSIX B
OHOJIOTHH;

O3HAaKOMJICHWE  OOydYaroImuxcs €  METOAaMH  TO3HAHWS  KUBOH  TPUPOJBL:
HCCJIEIOBATETLCKUMU METOAaMH OUOJIOTMUYECKUX HAYK (MOJEKYISIPHON M KIETOYHON OMONIOTHH,
3M6pI/IOJ'IOFI/II/I A OMOJIOTUH pa3BUTHUA, TCHETUKHU U CCIICKIIUU, OMOTEXHOJIOTHA ¥ CUHTETUYECKOM
OMONIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKNX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBIIQJICHUE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITETbHO HAaXOIUTh, aHAIM3HPOBATH M
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TTOIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CI/IMBOJ'II/IKOI\/’I; YCTaHaBJIMBATb CBA3b MCKIOY PasBUTUEM OHoIoTHn n COITMaJIbHO-
HKOHOMHYECKUMH U SKOJIOTHYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OLICHHWBATh IOCIEICTBUS
CBOCH JNeATENFHOCTH 110 OTHOIIEHWIO K OKpPY)KAIOMmeH NTpUPOIHON cpene, COOCTBEHHOMY
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3I0POBBIO M 3[0POBBIO OKPYKAIOIIMX JIIOJeH; OOOCHOBBIBaTH U  COOJIOAATH  MEpbI
npopMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUS B MPUPOAE U 0OecreueHus
0€30I1aCHOCTH COOCTBEHHOM KH3HEIEATENbHOCTH B YPE3BbIUANHBIX CUTYaLUsIX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30oBaTb COBPEMEHHBbIC HAy4YHBIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pasBUTHE y O0YYaIONIMXCSl MHTEUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce
3HAKOMCTBA C BBIJAIOLIMMHUCSA OTKPBITUAMU U COBPEMEHHBIMHU HCCIEIOBaHMSIMU B OHOJIOIMH,
pemaeMbpIMi €10 ITpoOJIeMaMy, METOJOJIOTHEel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
SKCHEPUMEHTAJbHBIX MCCIIECOBAHUM, pelleHUus] OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUSA
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE y OOy4aroIMXCsl LIEHHOCTHOTO OTHOLIEHUS K >KHBOM IPUpPOJE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEAECHUS B NPUPOJAE; MHTErPALlMM €CTECTBEHHO-HAYUYHbBIX
3HAHUM;

npruolOpereHue o0yyaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIONOIb30BAHUN
(coOnromenne mMpaBWJI TOBENCHHS B MPHUPOJE, OXPaHBI BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHMH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0POBbsl OKPYKAIOLIMX JrojAeH (COONIOeHUs Mep
npopMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIBHOCTH B
Ype3BbIYAHBIX CUTYaLUAX MPUPOJHOTO M TEXHOICHHOIO XapaKTepa) Ha OCHOBE UCIIOJIb30BAaHUS
OMOJOrNYEeCKUX 3HAaHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3/laHM€ YCJIOBUH JUIi OCO3HAHHOI'O BbIOOpa OOY4YaIOUIMMUCA HHIMBHYaJIbHON
00pa30BaTeNbHON TPAeKTOpUHU, CHOCOOCTBYIOUIEH MOCienyromeMy IpodecCHOHATbHOMY
CaMOOIIPEJICJIEHUI0, B COOTBETCTBUM C WHAMBUAYAJIbHBIMU HHTEpeCaMH U IMOTPEOHOCTAMHU
peruoxa.

MECTO YYEBHOI'O TIPEJMETA «BUOJIOI'US1» B YYEBHOM IIVIAHE

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha M3y4YeHHE OHONOTMM Ha YriyOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Hezneno), B 11 kmacce — 102 gaca (3 4aca B Hezento).

OTb6op opraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PUKU €0 COJEp>KaHUS M HANpPaBIEHHOCTH HAa MPOAOLKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(ECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s13aTeNbHBIM YCIIOBHEM TPH OOYYCHUHM OWOJIOTUH Ha YriyOJIEHHOM ypOBHE SIBJISICTCS
MpoBeJcHNE JIa0OpAaTOPHBIX W MpakTUdeckux pador. Takxke yuacTue oOyyarommxcs B
BBITIOJTHCHUHM  TPOCKTHBIX M y4eOHO-UCCIICJIOBATEILCKUX  pabdOT, TeMaTHKa KOTOPBIX
OTIpeIeNIIeTCS Y4YUTENIeM Ha OCHOBE MMEIOIIUXCS MaTepUAIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IIPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

ConepkaHnve  MPOrpaMMbl,  BBIIETEHHOE  KYPCUBOM, HE BXOJIUT B  IPOBEPKY
rocyJapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckne Hayku W u3ydaemble MUMH MpoOsiembl. DyHIaMEHTANIbHBbIC, MPUKIAAHBIE U
MOMCKOBBIC HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3nauenue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBszanHbie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JEeATEILHOCTH YENIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE, MPOMBIIIJICHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuiel u cxembl: «CBsi3b OMONIOTUU C APYTUMHU HayKaMu», «CrucreMa OHMOJOTHYEeCKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTteMbl Kak mpeaMeT uzydeHus ononoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTh U YHOPSJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOpPTaHMU3aIUs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSAPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MOMYJIALIMOHHO-BUIOBOA, KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE TIPU3HAKU KUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, U3ydaromiye KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTaHU3AIUH.

W3ydenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmronenue, usmepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue »skcnepumenrta. [loctaHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocToBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yabTaToB. [IpUUMHBI MCKAKEHUSI PE3YyIbTATOB SKCIEPUMEHTA.
IToHsATHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupl U cxeMbl: «OCHOBHBIE TPHU3HAKK KU3HW», «DBHOJIOTHYECKHE CHUCTEMBI»,
«CBolicTBa KUBOU MaTepun», « Y POBHH OPraHU3ALMH KUBOU MPUPOb», « CTpOEHUE )KUBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEeMBI OpPraHOB  YEJIOBEYECKOTO0  OpraHU3May,
«buoreonenosy», «buocdepar, «MeToabl U3YUESHUS KUBOU MIPUPOIBD.

O6opynoBanue: 1abopaTtopHOe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHHN, M3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcmonp30BaHUE Pa3IUYHBIX METOJOB MPU H3YUCHUH >KHUBBIX
CHUCTEM.

Tema 3. buosiorust KjieTku

Krnetka — cTpyKTypHO-(YHKIIMOHATBHAS €IWHUIIA )KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOU TEOpHH.



MeTtoapl MOJIEKYJISPHOM W KJICTOYHOM OWOJIOTHMH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHbIX aToMoB, auddepeHunanbHoe  HEHTpUYTUPOBAHHE,
KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @UKCUpPOBAHHBIX KAemoK. DICKTPOHHAS MUKPOCKOIHUSL.
Kongokanvnaa muxpockonus. Bumanvroe (npusicusneHnoe) uzyueHue Kiemox.

JemMoHCcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmumpl U cxeMbl: «CBETOBON MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «Mcropus
pa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENapaTrhl PacTUTENbHBIX, UBOTHBIX WU
OakTepuaIbHbIX KIETOK.

IIpakTuyeckassi padora «l3yueHue MeTOAOB KJIETOUYHON Oumosioruu (Xpomarorpadus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOAJIEMEHTHL. Boga u €€ ponp
KaK pacTBOPUTENS, pEareHTa, y4yacTUe€ B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPETrYJISALUH.
MuHepalibHbIE BEIIECTBA KIETKHU, UX OMOJOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeUIeCTBA KJIETKU. buonornyeckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeIKoBOW MoiieKyisbl. llepBuduHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUHAas CTPYKTypbl. Jlenaryparus. CBoicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIuU 0eIKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, IuUcaxapuabl, OIWUTOcaxapuibl W moiucaxapuabl. OOmuin
IUIaH CTpPOEHUss U (U3UKO-XMMHUYECKHE CBOICTBa YyriieBoAoB. buonoruueckue ¢ynkuun
YIJIEBOJIOB.

Jlumuael.  TmapodmneHo-rHapodoOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnmuuepuasl, Gochonunuabl, BOCKU, crepouibl. buonornyeckue pynkuun nunuaos. Obume
CBOMCTBa OHMOJIOTMYECKUX MEeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyTIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykinenHOBBIX KUCIOT. HykieoTuusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonorundeckue Gpynkunu JHK. Bunsr PHK. ®ynkunu PHK B kierke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckne
¢ynkumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneosuompugocpamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Moodenupoeanue cmpykmypvl U @QYHKYui
buomonexyn u ux Komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HeNnPUPOOHBIX AHATI0208.

JleMoHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupl u cxemsl: «llepuogmdeckass TaOaUIa XUMHUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTyphl OEIKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJN YIJIEBOJOB», «CTpOeHHE MOJICKYJI
mununoBy», «HykienHoBble KUCIOTEH, «CTpoeHre MosIeKyIbl ATO».

O6opynoBaHue: XuMU4ecKas ocyia ¥ 000py10BaHUE.

JlaGopaTopHas pa6ora «O6HapykeHue OeNKOB C OMOIIbI0 KAaUeCTBEHHBIX PEaKIIUI».



JlaGoparopHnasi padora «VicciegoBanue HyKJIEMHOBBIX KUCIOT, BBIJIETICHHBIX U3 KJIETOK
Pa3JIMYHBIX OPTAaHU3MOB.

Tema 5. Ctpoenue u yHKIUM KJIETKH

Tumel KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIOHAJIBHBIC
00pa3oBaHMs KIETKH.

CtpoeHre MpOKApUOTHUECKON KIeTku. Kietoynas creHka OakTepuid ©  apXew.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u (pyHKIHOHHPOBAHHE dyKapuOTHYeCKOM KieTku. [lma3zmarudyeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTHMuecKoil MeMOpaHbl. TpaHCIIOPT BELIECTB 4Yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (muddysus, obneruéHnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemOpansl. Pabota
HATPUN-KaJTMEBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrtpykTypa v QyHKIUN KIETOYHOU CTCHKH pacTEHUH, rprOOB.

[Murornasma. Iluro3ons. Llurockener. [IBwxkeHue nuroniasmbl. OpraHouibl KIETKH.
OnHOoMeMOpaHHBIE OpraHOUABI KIeTKH: »Homnazmarndeckas cetb (DIIC), ammapat ['ombmkw,
JU30COMBI, UX CTpoeHHE U (YHKIUHU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyJsSIpHOTO peTuKyiayMa. Mexanusm wuanpasnenus 6enxos 6 IIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuil  (arpaHyJisipHbIil)
SHIIOIIA3MATHYECKUi peTukyiryMm. CexperopHast ¢yHKms anmapara [onbmku. Moougpukayus
benxos 6 annapame I onvocu. Copmuposka 6enkos 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbiX KieTok. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUBI KJIETKH: MHUTOXOHIPHUHU, IJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GYyHKIIUM  MHUTOXOHIApUA W mactul. llepBuuHble, BTOpPUYHBIE U CIOXHBIC IUIACTUIBI
(OTOCUHTE3UPYIOLIMX JYKApUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICIIHUX
pacTeHUMN.

HemeMmOpanHnbie opranousl kietku CtpoeHne M (QyHKIHMH HEMEMOpPAHHBIX OPraHOHIOB
kiaeTku. Pubocombl.  Ilpomeosxcymounvie  ¢hunamenmoi. MuUKpodUIaMEHTBI. AKmuHogbie
Muxkpogpunramenmol. MplIEUHBbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KIeMmoK.
MukpoTtpyOouku. Krnertounslii mentp. CTpoeHHe U JBHXKEHHE >KI'YTMKOB M PECHUYEK.
Mukpotpy0Oouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sapa, XpOMAaTHUH, KapuOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benku XpomaTvHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpUCTUKAa  KIETOK  JyKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmumpl 1 cxembl: «CTpoeHHE OSYKApUOTHYECKOW KIeTKW», «CTpOeHHE >KUBOTHOM
KJIeTKI», «CTpoeHne pacTUTENbHOHN KIeTKN», «CTpoeHre MUTOXOHApHWY», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENapaThl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlaGopaTopHnas pa6ora «/3yueHue CTpoeHUs KJIETOK Pa3IUUYHBIX OPraHU3MOB.

IIpakTuyeckas padora «l3ydyeHne cBOMCTB KJIIETOUHON MEMOpaHbI».

JlaGopaTopnas paGora «/ccinenoBanue rasMoin3a U JemIa3Moin3a B PaCTUTENbHBIX
KJIETKax».



IIpakTuyeckas padora «/I3ydyeHnne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NpeBpallieHNe JHEPTHH B KJIeTKe

AcCUMWISINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIE M TreTepoTpoHBIA. YyacTHe KuCIOpoja B  OOMEHHBIX — IIpOIEccax.
OHepreruyeckoe oOecrneuenue kietku: npespamenue AT B 0OMEHHBIX THpoleccax.
DepMEeHTATUBHBIN XapakTep peaknuid KIETOYHOTro Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiictBa u mexaHusMm geiictBus. Kodepmentsl. OTnnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3aTtopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3NUu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUMYECKHUX BeIIEeCTB B KieTke. DorocuHTe3. AHOKCU2eHHbIU U
oKcueenHvlll  omocunmes y baxmepuu. Cseemocoduparowjue nueMeHmsl U NUSMEHMbL
peakyuonnozo yeumpa. Ponp xnopomnactoB B mporecce (porocunTe3a. CBeTOBas U TEMHOBAs
dazel. @omoovixanue, Ci., C4. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuuHbix GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocunTte3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIIE
OakTepuH, )Keae300aKTepun, cepodaKTepun, BOJOPOAHBIE OaKTepru. 3HAYCHHE XEMOCHHTE3A.

AHaspobnbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoKeHUS U MX HUCIIOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3MBI KaK OOBEKTHI OHOTEXHOJIOTMH M BO30YAUTENH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpPreThdeckoro obMmeHa. I[loATOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JibIXaHue. Poiib MUTOXOHIpUI B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprnpoBaHUe.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomounnoti ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIESCKOTO 0OMEHa.

JleMoHCTpanun

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCHHTE3», «IJHEpreTHueckuii oOMen», «buocunTe3 Oemkay,
«Ctpoenue GepMeHTay, «XeMOCHHTE3Y.

O6opyoBaHMe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPENapaToB.

JladopaTtopnasi pa6ora «l3ydeHue KaTaTUTUYECKON aKTHUBHOCTH ¢GepMeHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl).

JladbopaTtopnasi pabGora «l3yuenue (QepMEHTATUBHOTO pACIICIJIEHUs TEPOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX.

JlabopaTopnasi padora «CpaBHEHHE TTPOILIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

Jla6opaTopnasi pa6oTa «CpaBHEHHE MPOIIECCOB OPOKECHUS U JIBIXAHUS.

Tema 7. HacinencrBenHasi uHpopMauus U peajm3anus eé B KJIeTKe

Peaknun marpuyHoro cuntesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUIHOTO
cuHTe3a. Peanmmzamms HacieacTBeHHOM uH(opmanuu. ['eHeTWyeckwii KOj, €ro CBOMCTBA.
Tpanckpuniuss — MatpuuHblid cuaTe3 PHK. [IpuHIMNBI TpaHCKpHUMIIMKA: KOMILJIEMEHTApHOCTH,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocuuTese Genka. YcimoBust
6uocunresa 6enka. Koguposanue amuHokucnot. Pois pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeHuu cerog. OpraHuzanusi reHoMa y MpoKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (. XKakoo, XK.



Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX POLECCOB B KiieTke. Kiierounslii romeocTas.

Bupychbl — HekiieTouHble (OPMBI KU3HU U 0OJMUratHeie napa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepocawyux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0osieBaHusi 4einoBeKa, KMBOTHBIX, pacrenuii. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmeepayus u anaiuz dorvuux maccueos («bigdatay) cmpykmyprvix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
¢dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpanuu

[Toptpetsi: H. K. Konbuos, /1. . iBaHOBCKUH.

Tabmuer u  cxembl:  «buocuHTes Oenka», «l'eHeTmueckwii kom», «Bupycem,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 8. ZKn3zHeHHBIN HUKJ KJIETKHA

Knerounsnii mukii, ero mepwoisl u perymsmus. MaTepdaza m muro3. OcobeHHOCTH
poleccoB, mporekaronux B uHTepdase. [logroroka kinetku Kk aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTep(da3bl.

Marpuunsiii  cunre3  JHK —  pemnukanusa. [lpunnuner  perumkanmn — JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAUICIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocom. Temomepsl u  Tegomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JUIIIIOUIHBIA U TarIOWJHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMocoMBl. [1010BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOJAIIME B HUX IpoLEecChl. THIbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadyeHre MUTO3a.

Perynsmuss MuToTHUYeCKOTO IMKIa KiIeTKd. [IporpamMmmupyemas kieTouHas TruOenb —
amornTo3.

Knerounoe sapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmul npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemka» — obuoungpopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanuu

Tabmuubl u cxembl: «KU3HEHHBIM LUK KIeTKW», «MuT03», «CTpoeHHE XPOMOCOM,
«Pennukanus JJTHK».

ObopynoBaHMe: CBETOBOM MHUKPOCKOI, MUKpoOIpenaparsl: «MHTO3 B KIETKaxX KOpelIKa
JTyKay.

JlabopaTopnasi pabora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTopnas pa6ora «HaOnroneHnne MuTo3a B KIETKax KOHUMKA KOpelllKa Jyka (Ha
TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOUHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEICSATEILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepunu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIHH, Ipyrue NpoTucTsl. KosoHnansHbie
OpraHU3MBl.

B3anMocCBsA3b 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.
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Tkanm pacreHmit. TUIBI pPACTUTENBHBIX TKaHEW: oOOpa3oBaTeNbHAs, IOKPOBHas,
NPOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, PYHKUMH M pPaCIOIOKECHUS
TKaHEW B OpraHax pacTCHUH.

TkaHM JKMBOTHBIX M  4YeJOBeKa. THUIbI JKMBOTHBIX TKaHEW: JIUTEIUAJIbHA,
COEIMHUTENIbHAs, MbllleyHas, HepBHasi. OCOOEHHOCTH CTpPOeHUs, QYHKUMH M pPacHOIOKEHUS
TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHUil. OpraHsl 1 CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesioBeka. DyHKIUMU OpPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. Ckenerbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy»Hblil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIbI COETUHEHUS
KOCTEH.

JIBukeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KI'YyTUKOBOE, PECHMYHOE. JIBM)KEHHME MHOTIOKJIETOYHBIX pACTEHUMH: TPONM3Mbl U HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MblleuHas cuctema. Peduekc. CkeneTHble
MBILIIBI U UX padoTa.

IIntanue opranu3mos. Ilormomenre BOAbI, YIIEKUCIOTO ra3a U MUHEPAIBbHBIX BEILECTB
pacreHusaMH. IluTaHue >XUBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHUKJIETOYHOE IHILEBAPECHHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBApUTENbHOrO Tpakra. IlumeBapurtenbHble
xkeiessl. [InimeBapuTenbHas cucTemMa 4esloBexa.

Jpixanue oprann3MoB. [[pixanue pactenuil. Jlprxanue xuBOTHBIX. [{uddy3us razos yepes
oBEpXHOCTh KieTkU. KoxkHoe apixanue. JlpIxaTtenbHas MOBepxHOCTh. JKaOepHoe M j€roynoe
JpIXxaHue. JlpIXxaHue NO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKa. OBOJIOLUOHHOE YCII0)KHEHUE
CTpOEHMS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeibHas cuUCTeMa 4YeloBeKa. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUL U MJIEKONUTAIOIUX. Perynauus asixanus. [{pixarenbHble 00bEMBI.

TpaHcnopT BewiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI PAacTeHHMH. TpaHcropr
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceplue, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHUS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsus.

Brinenenne y opraHusmoB. Beinenenue y pacteHuil. BeineneHue 'y KMBOTHBIX.
CokparutensHble Bakyoiu. Opransl Bblnenenus. @Ounbrpanms, cekpeuus U oOpaTHOe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBA3b MOJOCTU Tejla C KPOBEHOCHOM
U BBIIEIUTEIBHOW CUCTEMaMU. BbineneHue y MO3BOHOYHBIX JXUBOTHBIX M 4YesoBeka. Iloukwm.
Crpoenue u ¢pyHKIMOHUpOBaHUE HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpeacrBa naccCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X POM3BOJHBIE. 3al[UTa OPraHu3Ma
or Oone3neil. MMMmyHHas cuctema uenoBeka. KIETOUHBI M TyMOpajJbHBIH HWMMYHHUTET.
Bpoxnéuusiii u  mpuoOpeTEéHHBI  crenu@uueckuid UMMYHUTET. Teopusi KJIOHAIbHO-
cesniektuBHOro ummynurera (I1. Opmux, @. M. beprer, C. Tonerasa). BocmanuTenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHU.

PaszgpaxxumMocTe M peryssnuss 'y OpraHusmMoB. Pa3apakuMoOCTh y OJHOKIJIETOYHBIX
oprann3moB. Takcucel. PazapaxumocTe U peryisuus y pacTeHuil. PocToBble BemecTBa M HX
3HAYCHHUE.

HepBHast cucrema u peduexktopHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropHas nyra. bezycrnoBHbie u
YCIIOBHBIE PEe(IEKCHI.
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['ymopanbHasi peryisiusi ¥ SHIOKPUHHAs CHUCTeMa >XUBOTHBIX M 4yesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHIOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpanuu

[Toptpet: NU. I1. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHUi», «CHUCTEMbl OpPraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHUE HACEKOMBIX», «TKaHU pacTeHMi»,
«KopueBbie cucrempr», «CtpoeHue crediss», «CTpoeHHE IUCTOBOM IUIACTUHKWY», «TkKaHu
KUBOTHBIX», «Ckener dvenoBekay», «llumeBapurenbHas cuctema», «KpoBeHOcHas cucremay,
«/pixaTenbHas  cucrema», «HepBHas cuctema», «Koxa», «MplleyHas cucTemay,
«BplienurenpHas cucremMa», « DHIOKpPUHHAS cucTeMay, «CTpoeHue Mplby, «MMMyHUTETY,
«Kumeunononoctaeie», «Cxema muTaHus pacTeHuin», «KpoBEeHOCHbIE CHCTEMbI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHue IiaHapun», «BHyTpeHHee CTpOeHHE A0XKIEBOI0
yepBsa», «HepBHas cucrema pwid», «HepBHas cucrema narymkun», «HepBHas cucrema
npecMbikaromuxcs», «HepBuas cucrema nrtuny, «HepBHas cuctema MIIEKONMMUTAIOIINXY,
«HepBHas cuctema yenoBekay, «Peduekcy.

O6opyoBaHHe: CBETOBOW MHMKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOTIpenaparhl TKaHel, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbBIE
AK3EMILISIPbl KOMHATHBIX PACTEHU, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIaYKHbIE PENapaThI
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KHMBOTHBIX, CKEJIET YEIIOBEKa,
o0opysoBaHHE JJIs JIEMOHCTpAalMd [IOYBEHHOIO M BO3AYILIHOIO IMTAHUS PACTEHUH,
pacuieruieHusl Kpaxmaina u OenkoB 1moj JeiictBueM (epMeHTOB, 000pyIoBaHUE IS
JIEMOHCTpPALMK OIBITOB IO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHHH, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TkaHel pacTeHUI.

JlabopaTopnas padora «/3y4ueHne TkaHe! )KMBOTHBIX».

JlabopaTopnasi paGora «/3ydyeHne opraHoB IBETKOBOTI'O PACTEHUS.

Tema 10. Pa3MHoOKeHHe 1 Pa3BUTHE OPTaHNU3MOB

®DopMbI pa3MHOXKEHHUSI OPTAaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U TI0JIOBOE. Buib
6ecIo0ro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIALMS, (parMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pasmuHoxkenue. IlonoBeie kieTKHU, Ui rameTel. Meio3. Cramuu Meiio3a.
IToBenenne xpomocoMm B Mmeiio3e. KpoccuHrosep. buonorndeckuii cMpIca Melo03a M MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiieBoe  pasButue. l'ametoreHes y IKMBOTHBIX. IlosoBele  Kene3sl.
OOpa3oBanue W pa3BUTHE TOJIOBBIX KJeTOK. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OnnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIIOOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOrUs — HayKa O pa3BUTHH
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozenos
u modenu mopgpozenesa. Craguu sMOpuoreHe3a KUBOTHBIX (Ha mpuMepe Jaryuku). Jpobnenue.
Tunsl apobnenus. /Jemepmunupogannoe u HeoepmurHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU JPOOJIEHUST MIIEKOMHUTAIOMKX. 3apOJIbIIIEBble JINCTKU (TacTpyJIALNs).
3akiagka OpraHoB M TKaHEW M3 3apoABIIIEBBIX JIMCTKOB. B3anMHOe BiIMsSHHE 4YacTel
pa3BUBaroIIerocs 3apoibiia (3MOpHOHANbHAs MHAYKLMA). 3akiajka IUJlaHa CTPOEHUs
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BimsHune Ha
HMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbI mepuon. Ilpsmoe u Hempsimoe
pazButue. Pa3Butne ¢ Meramopdo30M y OECMO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
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bronoruueckoe 3HaueHue MPSIMOrO M HENPSMOIO Pa3BUTHUA, UX PAaCHPOCTPAHEHUE B IIPUPOJE.
Tunsel pocta >XKMBOTHBIX. DaKTOpbl perysluu pocTa XKUBOTHBIX M uenoBeka. Cranuun
NOCTAMOPUOHAJIBHOIO PAa3BUTHS y JKUBOTHBIX M yenoBeka. Ilepnonbl OHTOreHesza 4YeaoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pa3zmuoxxenne u pasButue pacteHuid. ['amerodur m cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIOp B Tpolecce Meio3a. ['ameToreHe3 y pacTeHHUH.
OmnogoTBOpeHHE M pa3BUTHUE PACTUTEIBHBIX OPraHU3MOB. JIBOMHOE OILUIONOTBOPEHUE Yy
[IBETKOBBIX pacTeHnidl. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHnu3MBI pEryJIsiuy OHTOTE€HE3a y PACTCHUM U )KMBOTHBIX.

JleMoOHCTpanuu

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

Tabmuubl U cxembl: «BereratnBHoe pa3MHOXKeHHUE», « TUIIBI Oecronoro pa3MHOKEHUS,
«Pa3MHOXeHHE XnaMHIOMOHaAb», «Pa3mMHOXeHHE 3BrieHsl», «Pa3MHOXEHHE THAPBDY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SNUIEKICTKH U  CIIEPMATO30UIa,
«OcHOBHBIE CcTaguMu OHTOreHes3a», «lIpsimoe u Hempsmoe pasButHe», «Pa3BuTHe Malickoro
Kyka», «Pa3zputue capanum», «PasBurue narymku», «{BOMHOE OIUIOIOTBOPEHHE Y IBETKOBBIX
pacteHni», «CTpoeHHE CEeMSH OJHOAOJBHBIX U JBYJOJBHBIX PACTEHUN», «JKU3HEHHBIM LHKII
MOPCKOWM  KamycTbl», <«OKWU3HEHHbIM UMK Mxa», <«OKU3HEHHBIM UMK NAropOTHUKA,
«KU3HEHHBIN UKI COCHBD».

O6opyoBaHMe: CBETOBONH MUKPOCKOI, MUKPOIIpENnapaThl SMIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozenb «L{uKII pa3BUTHSA JIATYIIKHY.

JladbopaTtopnasi paGora «l3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BpIsBlIeHHE NPU3HAKOB CXOJCTBA 3apOJbILICH MMO3BOHOYHBIX
JKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M HU3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUSI W pa3BUTHsS I€HETUKM Kak Hayku. Pabotel I'. Menpens, I'. ne
®puza, T. Moprana. Ponb oTeuecTBeHHBIX YUYE€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeesa-Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJuI€IbHBIE
TEHBbl, AJbTEPHATUBHBIE TPU3HAKH, IOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, FeHOTUl, (eHoTun. OCHOBHBIE METOJbl T€HETHKU:
rUOPHI0IOTHUECKUH, IUTOIOIMYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JleMoOHCTpanuu

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuubl 1 cxembl: «MeTobl TEHETUKI», «CXeMbl CKpEeIUBaHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIETOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH MeHnzaenss — 3aKkoH eIUHOO0Opasus
ruOpusioB mepBoro nokojeHus. [IpaBuno gomuHupoBaHus. Bropoi 3akoH Menzaens — 3aKoH
pacieruieHus Npu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTBI FaMeT.

AHanuzupytomee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Paciuennenue npu3HaKkoB IpU HEIIOJIHOM JTOMUHHUPOBaHUMU.
Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO

HACJICAJOBAaHUS ITPU3HAKOB. HI/ITOHOI‘I/IQCCKI/IC OCHOBBI I[I/IFI/I6pI/I,HHOFO CKpCUIMBaHUA.
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CueruieHHOe HacnenoBanue npu3HakoB. Paboter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HApyLIEHUE CLEIUIEHNUS MEX 1y TeHaMU. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEICHUS Ioya. AyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTepOoraMeTHbIM IOJ. ['eHeTmyeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanne npu3sHakoB, CLEIJICHHBIX € IIOJIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE AEHCTBUE T€HA.
MHoOXeCTBEeHHbI aienu3M. B3aumoneicTBue HeauleabHbIX TIeHOB. KoMIUIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYeCKUI KOHTPOJb pPa3BUTHUA PACTEHUM, JXUBOTHBIX M YEJIOBEKA, a TaKKe
(U3HMOTOTHUECKUX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUMH. [eHermueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aMMOACHUCTBUS «XO35IMH — MapasuT» U «XO3iUH —
MHUKpoOHOM». ['eHeTHUecKne acieKThl KOHTPOJIS U M3MEHEHUS HACJIeACTBEHHOW HH(opMauu B
IIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. MopraH.

Tabmuubr u cxemsl: «llepBeiii 1 BTOpoi 3akoHBI Menaens», « Tpernii 3akon MeHnaemns»,
«AHanu3upymollee ckpeuiuBanue», «Henonnoe nomunuposanue», « CLeNJIeHHOE HACIEI0BaHUE
NPU3HAKOB y po3oduishy, «I enetnka nona», «Kapuorun denoseka», «Kapuotum apo3oduisn,
«Kapuorun ntunp», « MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBiue reHoBy.

Ob6opynoBaHue: MOJENb JJsl JEMOHCTpAIMH 3aKOHOB €IWHO0Opa3usi THOPHUIOB MEPBOTO
IIOKOJICHUSI U PAacCIUEIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHAa HE3aBHUCHMOTIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIsl IEMOHCTPALIMU CLEIUIEHHOTO HACJIEI0BaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3oduna».

IIpakTnyeckas padora «M3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO CKPELIMBAaHUS Y
JPO30(UITBD».

IIpakTnyeckas padora «/3yueHue pe3yabTaTOB AUTMOPUIHOTO CKPEIIMBAHUSA Y
JPO30(QUITBD».

Tema 13. 3akoHOMEePHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopmMupoBaHMU (QeHoTuna. V3MeHYMBOCTb
npusHakoB. KauecTBeHHble W KOJWYECTBEHHbIE NpPU3HAKU. Buapl  HM3MEHYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI.

MonuduxkaonHas U3MEHUMBOCTh. Ponib cpeasl B (opMupoBaHMM MOIU(UKALMOHHON
u3MeHunBocTu. Hopma peakiuu mpusHaka. BapuanuoHHbll psn 1 BapualnuoHHas kpusas (B.
Horanucen). CpolicTBa MOIM(UKAIIMOHHOW N3MEHYMBOCTH.

I'eHoTHNMUecKass HM3MEHYMBOCTb. (CBOMCTBA TE€HOTHIIMUECKONM HM3MEHYMBOCTH. Bumsl
FeHOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHnaTtuBHas u3MeHUYMBOCTh. Mei03 U MOJI0BOH Mporecc — OCHOBa KOMOMHAaTHUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I€HETHYECKOI0 pa3Ho00pa3us
B IIpEJIEax OJHOrO BU/A.

MyTannoHHass W3MEHYMBOCTh. BuIbl MyTauuii: TeHHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CnoHTaHHBIE W WHAYLUPOBAaHHbIE MyTalUHW. SIaepHble M LUTOIUIA3MATUYECKUE MYTallUU.
Comarnueckue W MOJOBble MyTanWH. [IpHYMHBI BO3HMKHOBEHMS MyTaluil. MyTareHel U HX
BJIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO Ipolecca. 3aKOH TOMOJIOTHYECKHX
psgoB B HacneacTBeHHOM wu3MeHunBoctd (H.M. BaBwiioB). BuesnepHas W3MEHUHMBOCTH U
HACJIECTBEHHOCTb.

Onuzenemuxa u 5NULEHOMUKA, PONb INUSEHEMUYEeCKUX (aKmopos 6 HACAeO008aHUU U
UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOS Y OP2AHUSMOS.

JleMoHCTpanun

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.
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Tabmuupel 1 cxembl: «Buasl u3MeHUHMBOCTHY, «Moau@HUKaMOHHAS W3MEHUHUBOCTHY,
«KoMmOnHaTUBHAsT ~ M3MEHYUBOCTEY, «Meiio3y, «Omnog0TBOpEHUEY, «I'eneTnyeckue
3a0o0JieBaHUs YeNoBeKay, « Buapl MyTanuiiy.

Ob6opynoBaHue: >XKMBbIE M TepOapHbIE HK3EMIUIAPHl KOMHATHBIX PACTCHUH, PHCYHKH
(dotorpadun) >KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora «MccnemoBaHue 3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHOM
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOTO psiia M BapUALMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpEnapaTax)».

Tema 14. I'eneTnKa 4es10BeKa

Kapuorun uenoBeka. MexayHapogHas NpOrpaMMa HCCIEIOBAaHMS I'€HOMa 4YeJIOBEKa.
MeTopl U3ydeHUsl TEHEeTUKU YeIOBEKa: MeHealoTHYecKuil, OJIM3HEIOBbIHM, IIUTOreHEeTUYECKUH,
HOMYJISILIUOHHO-CTaTUCTUUECKUH, MOJIEKYJIIpHO-reHeThuUecKuil. COBpPEMEHHOE OIpeleIeHNe
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHKNE, TEHOTUIIMPOBAHKUE, B TOM yuciie ¢ momoiubto [TIP-
ananu3a. HacnencrBennsie 3a00s1eBanus 4ea0BeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacineACTBEHHON MpPEeApacloiOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TE€HETUKH B
IPEIOTBPALICHUN M JIEUEHUU TIEHETUYECKUX 3a00JeBaHUll dYesoBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHUpOBaHHE. CTBONOBBIE KJIETKHU. [IOHATHE «T€HETHYECKOro Ipy3a». DTUUECKUE aCIEKThl
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl MOBBIIMIEHHON YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKAIOIIeW cpeasl. l'eHeTnueckas IpeapacroioKeHHOCTh
YeJIOBEKA K MaTOJIOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotun denoBeka», «MeToapl U3yUeHUS] TEHETUKH YEJIOBEKay,
«"eneTnueckue 3a00J1€BaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBl€eHUE U aHATU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opranu3MoB

JlomecTukanusa M cenekuus. 3apoXkICHHUE CEIeKIMM U JoMecTtukanuu. YueHue H. .
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KyJbTypHBIX pacTeHuid. Ponb cenexuun
B CO3JaHMM COPTOB pPAacTeHHH U NOpoxa KUBOTHBIX. CopT, Mmopoaa, IITaMM. 3aKOH
TOMOJIOTHYECKHUX PSAJOB B HaciueACTBEHHOM m3meHunBocTd H. M. BaBunosa, ero 3Haduenue s
CEJIEKLIMOHHOM pabOTHI.

MeTtobl ceneKIMoHHOM paboThl. MIcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHAWBHIyaJIbHBIM.
Oransl KOMOMHAIIMOHHOHN cenekiuu. McnplTaHue mpou3BoauTesell mo moromctBy. Ot6op mo
TEHOTUITY C TIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MIOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanmuanvoHHBIH U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJTyY€HUsI UCXOAHOIO MaTepuania Juisl CEJIEKIUN.

[Tonryuyenne mnonumionnoB. BHyTpuBuaoBas rtulpunusanus. baU3KopoicTBEHHOE
CKpelrBaHue, Wiu HHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Uik ayTOpuauHr. I'ereposuc u
ero mpuyuHbL. Mcmonp3oBaHue reTrepo3nca B cenekiuu. OtmanéHHas TruOpuaU3aIusl.
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpHIOB. JlOCTMKEHUS CeJeKIMM pacTeHUd u
KUBOTHBIX. «3€1E€HAsS peGONIOYULY.

CoxpaHeHHEe M HU3Y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH M MX JIUKHUX
poauyei s co37aHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yueHue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcamu CetbCKOX03AUCMBEHHbIX U NPOMbICIO0GbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEeHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedo8biX udel U
NnepcneKmuBHbIX MexHoI02Ul.
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JleMoHCTpauMu

IToprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI.
Acrtaypos, H. bopinoyr, /. K. benses.

Tabmuet 1 cxembl: «L[eHTpBI MPOUCXOXKIECHUS U MHOTO00pa3us KyJIbTYPHBIX PaCTEHUI,
«3aKOH TOMOJIOTHUYECKHX PSIOB B HACJIEACTBEHHONM HM3MEHUYUBOCTH», «METOIbl CEIEKLHMN»,
«Otnanénnas rudbpuam3ausy, «MyTtareHesy.

JlaGopaTtopHasi padora «/3ydyeHue cCOpTOB KyJIbTYPHBIX PACTEHUU M MOPOJA JOMAIITHUX
JKUBOTHBIX).

JlaGoparopHas padora «/3yueHne METO0B CEIEKIIMU PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHuin».

Ikekypeusi «OCHOBHbIE METObl U JAOCTH)KCHUS CEJIEKIUU PAaCTEHUM U KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHIMIO, MJIEMEHHYIO ()epMy, COPTOHCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. BUOTeXHOJIOTHA U CHHTETHYeCKAasi OHOJIOTUS

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBbIE KYIbTYpHI,
MHUKPOOPTaHU3MBbI, HMX XapaKTepUCTUKa. TpaaullMOHHAsE OWOTEXHOJIOTHS: XJeOoreueHue,
MOJTy4YeHUEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHoaorndeckuii cuutes. OObeKTh
MHUKPOOHOIOTHYECKUX TeXHONIOTHi. [Ipon3BoACcTBO Oelika, aMHHOKUCIIOT U BATAMUHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJCHANpPABICHHOTO  W3MEHEHUs |
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MTOJYYEHHSI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINX
HE BCTpEYarolInecs B MPUPoae OMOCUHTETUYECKHE Ty TH.

Kiterounas nHkeHepus. MeTonpl KyibTypbl KJIETOK M TKaHEH PacTEHUM M KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3anus W coMaTHYecKHil smOpuorenes. lcmomb3oBaHue
TaliOuJI0B B CEIIEKUUU pAcTeHUil. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOK/IOHAbHBIX U NOJUKIOHALHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMST SNWIIEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUU SIIEP
KIETOK. Texuonocuu 0300poeieHuUs, KyIbMUSUPOBAHU U MUKPOKIOHANbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpoMOCOMHasl U TeHHasg UHXKeHepHs. VICKyCCTBEHHBIM CHHTE3 TeéHa U KOHCTPYUPOBAHHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTrkeHus U NEpCHEKTUBBI
XPOMOCOMHOM W TEHHOW WHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE MpOoOJIeMbl TeHHOU
WHXXEHEPUH.

Menununckue 6uorexnonoruu. [loctrenomuas mudposas meauiuna. [1LP-auarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHAIN3 POTEOMa YeI0BeKa /ISl OLIEHKHU COCTOSHUS
ero 310poBbs. Mcmonp30BaHWE CTBOJOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OuoWH)XeHepus g pa3paboTku (GyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTHH TpEXMEPHOro OWONMPUHTHUHTA U
ckaddonauHra s peuieHus 3a1a4 NepcoOHATN3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IETbI0 OOecreyeHus] KOMOMHMPOBAHHOW 3alllUThI OT
Bo30yuteneir OPBU, yctaHnoBneHne MONEKYyJISpHBIX MeXaHU3MOB (yHKimoHupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETIOBEKA U JKUBOTHBIX.

JleMoOHCTpanun

Tabmuiet u cxembl:  «Vcmonp30BaHME  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
IIPOU3BOACTBEY, «Kitlerounas nHxeHepus», «I €HHass HHXXEHEPUsD).

JlabopaTopnasi pa6oTta «/3ydeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IloayyeHrne MOITOYHOKHUCIBIX POAYKTOBY.

Ikcekypenst «bruorexHonorus — BakHenas NpoOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).
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11 KUIIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH

OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3Ma. JKu3Hb
U Hay4Has nesrenbHocTs Y. JlapBuna.

JBuwxymme cunel 3Bomronuu  BuAoB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTH
PasMHOXKEHHUs OpPraHU3MOB, HACIIEJACTBEHHAas HM3MEHUYUBOCTh, OOppba 3a CyIlIECTBOBaHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmitenne cuntetndyeckoit Teopun 3soionuu (CTI). HelitpanbHast TEOpHS 3BOIIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAsT OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JemMoHCcTpauMu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, U.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubr n cxemsl: «Cucrema xuBod npupoxasl (mo K. JluaHero)», «JlecTHHIA KUBBIX
cymectB (rmo Jlamapky)», «MexaHusm QopMupoBaHus NpUCHOCOOIEHUH Yy pacTeHuidl u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewmectsust Y. lapsuna», «Haxonku Y.
HapBuna», «®Popmbl 060pbObl 3a cymectBoBaHue», «lloponel romy6eit», «Muoroodpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOManIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BuaoB (mo Y. [apBuny)», «Cxema COOTHOUICHHS ABIKYIIUX CHJI 3BOJIOLMHU», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJIbTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BosolMU. COBpEeMEHHbIE METOJbl OLEHKU
TFeHETUYECKOr0 pa3Hoo0pa3us U CTPYKTYphl HonyJsiuid. Mi3meHenue reHodoH1a MONyIsuy Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIIEHHE. 3aKOH reHeTuueckoro pasHoBecust Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJMIOUMHU. MyTallMOHHBIA Mpoliecc.
KomOunatuBHass m3aMeHuuBOCTh. [lpelid reHoB — ciiyuyaiiHble HEHANpaBICHHbIE H3MEHEHMs
4acTOT ajulesie B momyssinusx. DQPdekT ocHoBaTens. Ipgexm OYymMbLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. Illposenenue s¢pgpexma
Opetigha 2eHos 6 Oonvuwiux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaguueckas (IpoCTPaHCTBEHHAs ), OHonornyeckas (penpoayKTUBHAs).

EctecTBeHHbIl 0TOOp — HampaBisitomuii gaxtop 3BojOLUU. POPMBI €CTECTBEHHOIO
oTOopa: NBHUXKYIIMHA, CTaOWIM3MPYIOUIHMH, paspbiBatomuil (qu3pyntuBHblif). IloigoBoit otdop.
Bo3HMKHOBEHME U HBOJIIOLNS COLIMATILHOTO MTOBEACHUSI )KUBOTHBIX.

[TprcnocoOaeHHOCTh OpraHU3MOB KaK pPe3yslbTaT MHKPO3BOIIONMU. Bo3HUMKHOBEHUE
npucrnocoOIeHni y opranu3MoB. Apomop¢do3sl U uanoaaantauuu. Ilpumeps! npucrnocobnenuit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHHe Kak pe3ysibTaT MHUKPOIBOJIOLHH.
M3onmsumst — ximrodeBoit ¢aktop BumooOpazoBanus. Ilytm m cmocoObl BHI000pa3oBaHUS:
ajionaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE»
(monmummonau3arus, THOpuau3anus ). JIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3msbl (POpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomronMoOHHOM Ouosiornu B pa3paboTKe HAyuHbIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS MMapa3sUTOB U HMX X035ieB. MeXaHH3MbI
(bOopMHUPOBaHHS YCTOMIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, . Maiip.
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Tabmuupl u cxemsl: «MyTalMOHHAs U3MEHUYNUBOCTbY, «[lomynsuonHas CTpyKTypa BUa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKylie CHIBI  3BOJIIOLUN,
«OKoJIOTHYEeCKass M30JSILUMs MONYJsIMA ceBaHCKOM (dopenny», «Il'eorpaduueckas u30ILUA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKon», «IlomyssiuoHHbIe BOJHBI YHCICHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 3a
CyLICCTBOBAHUEY, «MnpycrpuanbHbli MEJIaHU3M», «Kusbie HCKOIIa€MBIE»,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«Duznonoruueckue agantanum», «IIpucrnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kputepun Bunma», «Bugsl-nBoiiHukm», «CTpykTypa BuUga B npupoae», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX BUAOB  JIAHABILIECH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJIOB cHHULY, «llomumiaouasl pactenuit», «KamyctHo-
peneyHbId THOPUIY.

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, dydesa NTHUI] U 3BEepel ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydena NTHUIl U 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopHasi padora «BrisiBlIeHHE H3MEHUNBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnas pabora «lIpucnocoGiieHuss OpraHusMOB H HUX OTHOCHUTENbHas
1EJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

Metoapl n3ydeHust MakposBoJronuu. IlaneonTonornueckre METOIbI U3y4EHUS IBOJIIOLINN.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHUE PSIIIBI OPTAHU3MOB.

buoreorpaguueckue Metonsl uszydeHus sBomouud. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIBI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHUECKUE U CPaBHUTEIBHO-MOP(]OIOrHYecKre METOJbl M3YyYCHHs HBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHUS SBOJIOIMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOTM4YHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIIIpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYEHHUs  HBOJIOLHUU.
["omonornynsie reHsl. COBpeMEHHBIE METO/bI IOCTPOEHUS (PHIIOT€HETUYECKHX JIEPEBbEB.

XPpOMOCOMHBIE MyTallii U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWiia)  SBOJOUUHU. [lpunyun  cmenvl  QpyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoHCTpanun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuupl u cxembl: «PUIOreHETUYECKUH Psi/l JTOIAAN», K APXEONTEPUKC», «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emnn», «llpeiid koHTHHEHTOBY, «PenukTel», «HavanpHble CTaguu SMOPHOHAIBLHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», «[ OMOJOrMYHbIE W  aHAJIOTHYHBIE  OpraHb»,
«PyauMeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpBHI YelOBEKa W MIMMIIaH3e», «[maBHBIE
HaIpaBJIEHUS IBOJIOLUNY, «O01IHe 3aKOHOMEPHOCTH HBOJIIOLIUNY.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKHM HMCKOMAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIWU
HACEKOMBIX.

Tema 4. IIpoucxoxaenue 1 pa3BUTHE KU3HU Ha 3emie

Hayunble rumore3sl MPOMCXOXKACHUS XU3HM Ha 3emiie. AOuOreHe3 W MaHCIEPMHUS.
JloHay4Hble TpPEICTaBICHHUS] O 3apOXKACHUU >KU3HM (KpealuoHH3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposepkeHue oneltaMu ®. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHUuYecKkoi »Bostony. [InanerapHas (reosoruyeckas) SBOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
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Ompir C. Mmwmepa u I'. IOpu. OOpa3oBanue monmmepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. M. Omnapuna, rumore3a mnepBuuHoro OynboHa Jx. XonaelHa, reHeTHdecKas
runoreza I'. Mémnepa. Pubosumel (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnum u Mertonasl €€ wusyuyeHus. lckomaemple OpraHMdeckue OCTaTKH.
['eoxpoHonorust u e€ Meroasl. OTHOcUTENnbHast ¥ aOCONMIOTHAsE  TE€OXPOHOJIOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Oponronusi Meraboiu3Ma. Bo3HukHOBeHHE MepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emuse coodmiectB. Ctpomaronutsl. IlpokapuoTel u
3YKapHUOTBHI.

[Ipoucxoxaenure 3ykapuoT (CUMOMOTEHEe3). DBOIIOIMOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIHIl
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMop(hO3bl PaCTEHUI.
Beixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX PacTeHUM M 3aBOCBAHHE HMH CYIIH.
Cemennsle pactenus. [IporcxoxieHre IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KMUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOp0BBIE
KUBOTHBIC. JKH3HBL B BOJIE. DBOJIIOIMS TO3BOHOYHBIX. [IponcxoxaeHne ampuOuil 1 penTHIIni.
[Tpoucxoxaenue miekonurtalmux U nOtull. [lpuHnun kiarodeBoro apomopdosa. OcBoeHHe
0€CI103BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIH.

Pa3Butue u3HM Ha 3emiie 10 3paM U MEepUoiaM: apXxei, MPoTepo30H, Naneo30i, Me30301,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTra W TeOoJOrMYecKux ImporeccoB. [losBienune u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €r0 YCJIOBHS U BIUSHUE HA Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHHil. COBpEeMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
COXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cuctema opraHmdyeckoro mupa. [IpuHIUNBI KjIaccu@UKauyd OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanuu

[Hoptpersr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. IOpu.

Tabmune! u cxemsl: «Cxema ombita @. Penu», «Cxema onsita JI. [lacTepa mo u3yueHuto
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «3Ttansl HeopraHMuecKon
sBosOLIMNY, «I'eoxpoHonornyeckas mkanay, «HadanpHble 3Tanel OpraHUYeCKOW SBOJIIOLMNY,
«Cxema o0Opa3zoBaHUSl JYKapuoT MyTéM cuMOuoreHesza», «Cucrema >XUBOH MPUPOJBIY,
«Ctpoenue Bupyca», «Apomopdo3bl pacteHuit», «PuHnmopuUTHY, «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOUHBIE BOJOpociHn», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKUBOTHOIO MHpPay,
«Apomopdo3sl  KUBOTHBIXY», «IIpocteitmue», «Kumeunononoctusiey, «llnockue uepsu»,
«HneHnucroHorue», «PbI10BDY, «3eMHOBOJHBIEY, «IIpecmpikaromuecs», «IITrmeny,
«Munekonuratomuey, «Pa3BuTme JKM3HM B apXeWckou apey», «Pa3BuTue IKHM3HHM B
MPOTEPO3OMCKON 3pe», «Pa3BuTue KHU3HU B TNANCO30MCKOM dpey», «Pa3BUTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTme XKW3HM B KaillHO30MCKOM »5pe», «CoBpeMeHHas cHucrema
OpPraHUYECKOI0 MUPA».

OOGopynoBaHue: TepOapul pacTeHUW pPa3TUYHBIX OTEIOB, KOJJIEKIIMH HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOKHX, CKEJIETHI
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MTO3BOHOYHBIX JKMBOTHBIX, 4ydyela NTUL WU 3BEpei, KOJUIEKIUM OKAaMEHEJIOCTEH, MOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryaabnas Jjgadoparopuasi padora «MonenupoBanue onbiToB Muuiepa—tOpu no
U3yYEHHUIO A0MOTCHHOT0 CHHTE3a OPraHWYECKUX COSIMHEHHI B IEPBUYHOM aTMOchepey.

JlaGopatopnasi padora «l3ydyeHue U ONHUCAHUE HCKOMAEMbIX OCTAaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass padora «l3yueHne OCOOEHHOCTEH CTPOEHHUS PACTCHHH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yuyeHue ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxo:kaeHne 4yeJJ0BeKa — AHTPONOreHe3

Pa3pensl u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHoBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMEHHbIE HAyUYHbIE TEOPUH.

CxonctBo uyenoBeka € KUBOTHBIMHM. (CHCTEMaTHMUECKOE IIOJIOKEHHE  YEJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CPaBHHUTEIbHO-MOP(]OIOrHuecKue,
sMOpuonornyeckne, (U3NOIOTO-OMOXUMUYECKHE, TOoBeAeHYecKre. OTINYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0XK/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbLHON CUCTEMBI.

JBuwxyume  cuibl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CooTHo1ieHre OMOJIOTMYECKUX U COLUANBHBIX (DPAKTOPOB B aHTPOIIOT€HESE.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexkooOpasHbie 00e3bsHbI (IPOKOHCYIIBI)
¥ PaHHHUE TOHTHJIBI — OOIIME MPEAKH YEITOBEKOOOPa3HBIX 00€3bsH U JOACH. ABCTPATONUTEKH —
JBYHOTHE Mpelku JiroAei. YenoBek ymenblid, NepBble U3rOTOBICHUS OpyaAuil Tpyna. UenoBek
MPSIMOXOJIANIIMI W TIEPBBIN BBIXOJ JIto/el 3a mpenensl Adpuku. YenoBek reinenbOeprekuii —
001l mpeoK HeaHJePTaIbCKOTO YeIOBEKa U YelIOBeKa pa3yMHOro. YenoBek HeaHIepTaibCKui
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbI COBPEMEHHOIO THUIIA, JEHHCOBCKUMI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a mnpeaenamu Adpuku. [laneoreHeTrka u maaeoreHOMHKa.

OBOJIOIUS COBPEMEHHOI'O ueioBeKa. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YellOBEKa.
MyTtanuonsslit iporiecc U noaumMopdusm. [lomysIoHHbIe BOMHBI, Ipeii() reHOB, MUTpALUs U
«3(pexT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacel. [loHstre o pace. bonbiime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHUAIIbHAS), MOHTOJIOWIHAs (a3UMaTCKO-aMepuKaHcKkas). Bpems u
NyTH paccelieHHsl 4YeloBeKa 1Mo IuaHere. EauHCcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT, 4YeloBeKa K  pa3HbIM  yCIOBUSM
OKpYyXaromiei cpeapl. BiausHue reorpadudeckoi cpenbl U jpeiida TeHoB Ha MOP(HONOTHIO U
(GU3HOJIOTHIO YeIOBEeKa.

MexIucuuIMHapable  MeToAbl B (Qu3nyYecko (OMOJIOTHMYecKoi) aHTPOIMOJIOTHH.
OBOJIIOLMOHHAS ~ AQHTPOIOJIOTMSI M TMaJl€OAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
buocouuaneHble  WccienoBaHUS ~— NPUPOABI  uyenoBeka.  MccimenoBaHue — KOSBOIIOLUU
OHMOJOTUYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JleMoHCTpanun

IToptpetsr: Y. {apBun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmumel uw  cxeMbl: «MeETOABI  aHTPOMONIOTUMY», «['OJOBHOW MO3r deIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa U CKeNeT IMMIIaH3e», «PyaumeHTsl u
aTaBU3MbI», «/[BIXKyIIME CHUJIBI AHTPOINOreHe3a», «DBOJIOIUOHHOE JAPEBO YEIOBEKay,
«ABcTpanonurek», «HemoBek yMembiiny, «HenoBek MpIMOXOIAIni», «/[eHnCOBCKUi 4eT0BEK»
«Heangepransupy», «KpomanboHb», «IIpenku uenoBeka», «ITambl 3BOJIOLNUU YEIOBEKA,
«Pacel yenoBekay.

O6opynoBaHue: MyJISKH OKaMEHEJIOCTeH, MPeIMETOB MaTePHAIbHON KYJIbTYpPHI TIPEIKOB
YenoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMUA U OMOJICHCKUMU
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CIOKETaMH ITPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4ellOBEKa U 4Yepena LIMMIAaH3€, MOJENb KHCTH YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

JlaGopaTtopnas pabora «/I3yuyeHne OCOOEHHOCTEH CTpPOEHHsSI CKeJeTa 4YelOBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTnyeckas padora «/3yueHne 3K0JOrMYECKUX aaNTaluN YETOBEKAY.

Tema 6. DJkojiorui — Hayka O B3aHMOOTHOLIEHHSIX OPraHM3MOB M
HA/I0PTaHU3MEHHBIX CHCTEM C OKpY:KaloLlell cpeaoi

3apoxaeHue W pa3BuTHE dKoioruu B Tpyaax A. I'ymbGompara, K. @. Pymwe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHUMH HayKaMH.

Mertoap! skonoruu. [loneBsie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTMU: NPUPOIHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpY Karolled cpejbl: JIOKaJIbHBIMH,
PETHOHAIBHBIN U TI00ATBHBIH.

3HAaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJNOBEKAa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJIOBEUECTBA C MNpuUponod. POpMHUpPOBAHHUE DKOJOTHYECKOW KYJIBTYpbl MU
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, . I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxemsbl: «Paznensl sxongorun», «Metoabl 3Kogorun», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JlabopaTopnasi padora «l3ydeHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUID.

Tema 7. OpranusmMsl U cpega 0OMTaAHUSA

Okonoruyeckue (akropel U 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
DKOJIOTHYECKUX  (PaKTOpOB:  aOMOTHYECKHWEe, OWOTHYECKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JieMcTBUS 3Kojdoruueckux ¢akropos. [Ipauno munnmyma (K. [npenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

AbuoTtnueckue (akropbl. CBeT Kak 3KoJOrndyeckuil gaxtop. JefcTBre pa3HbIX Y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLIECHHUIO K cBeTy. CurnanpHas posib ceera. doTonepuoausm.

Temnepatypa kak skonorudeckuil ¢akrop. [leiictBue TemmepaTypbl Ha OpraHU3MBL.
[ToMKMIOTEPMHBIE U TOMOHOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak 3konorumueckuit ¢akrop. IIpucnocobneHuss pacTeHuid K MOAJEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo oTHouleHuto K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl 0oOMTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAs, MOYBEHHAs, TTyOMHHAs
MOJMOYBEHHAsA, BHYTpPHOpPraHu3MeHHas. (DU3NKO-XMMHUYECKHE OCOOEHHOCTH cpejl OOWUTaHus
opranu3MoB. [IpucrnocobaeHns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonoruueckue putmel. BHemHne v BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHHSIM YCIOBUN KU3HH.

Kuzuennsle ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHHble GOpMBI
pacTeHH: NepeBbs, KyCTapHUKH, KyCTapHMUYKHM, MHOTOJIETHHE TpaBbl, OJHOJETHHUE TPaBBIL.
KuzneHHble QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOHOHTHL. (OcoOeHHOCTH
CTpOEHUs U 00pa3a KU3HU.

buotnueckue  Qaktopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYPEHLHUS,
XHUIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3aumMoneHCTBUS  (TONMHUYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYyIIECTBOBAHUS
OpraHu3MOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKIIIOUEHUSI.
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JleMoHCTpauMu

Tabmuiel 1 cXeMbl: «JKonoruueckue GaxTopbl», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYIIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TeIIOKPOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
JKUBOTHBIEY, «Du3nonorndyeckue anantaiuu XUBOTHBIX», «Cpeapl OOUTaHMS OPraHU3MOBY,
«buonornyeckue putMoDy, «KusneHusle GopMbl pacTeHuin», « Kuznennsie popMbl KUBOTHBIXY,
«JKocHucTeMa IMHUPOKOIUCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOrO Jiecay, «llemu nmutanusy»,
«XumuunyectBoy, «llapazutuzm», «Konkypenmus», «Cumonosy, «KommeHcanuzm.

OGopynoBanue: repbapuu pacTeHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (akTopoB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTCHUH, CBETONIOOWBBIC, TCHEMIOOWBBIC M TEHEBBIHOCIHBBIC KOMHATHBIC
pacteHus, repOapuM ¥ KOJUJICKUUU TEIUIOIIOOUBBIX, 3UMOCTOMKHUX, MOPO30YCTOWYUBBIX
pacTeHHi, uyuena MNTUI W 3Beped, repOdapuy pacTeHUH, OTHOCSIIUXCA K THUrpopuTam,
Kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS HAHHBIX TPYII, KOJUIEKIIMH >KMBOTHBIX,
o0UTAIONMX B Pa3HBIX cpelax, repOaphy U KOJUICKIIUH PACTCHUU M YKHBOTHBIX, 0OJIJarOIIHX
yepTaMu TMPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTECHUH W JKUBOTHBIX PA3IMYHBIX J>KU3HCHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi pa6oTa «BpIsBICHIE MPUCTIOCOOICHII OPraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopnasi paborta «BrbisiBIeHHEe NpPUCTIOCOONICHUH OpPraHU3MOB K BIIHSHHUIO
TEMIIEpaTypPhbD».

JlabopaTopnasi padora «AHAaTOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT
0oOUTaAHUS.

Tema 8. Jko/10rusi BUAOB M NOMYJIALHI

DKOJIOTUYECKUE XAPAKTEPUCTHKH MOMYJISAun. [lomysius kak OMOJIOrHYecKasi CHCTeMa.
Ponb HeomgHOpogHOCTH cpenbl, Qu3MYecKux OaphbepoB M OCOOCHHOCTEH OHOJOTHMH BUIOB B
(bopMHUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYPHI ONyJisiuii. OCHOBHBIE MTOKA3aTENH MOIYJISIUH:
YUCJIEHHOCTh, IJIOTHOCTh, BO3pAacTHAas W IMOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALIUS.

DKoJIorMYecKasi CTpyKTypa mnomyssiiuu. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamuka
MOMYJIALMK U €€ perynsius. buornueckuil moTeHman nonyasiun. MoaenupoBaHue TUHAMUKA
nonyiauuu. Kpussle pocta uyucineHHoctu mnonyisuuu. Kpusbele BbDKHMBaHMSA. Perymsuus
YUCJICHHOCTH TMOMYJISIIUI: poib (AKTOPOB, 3aBUCAIIUX W HE 3aBUCSIIMX OT IUIOTHOCTH.
DKonorudeckue crpareruu BuaoB (r- u K-crparerun).

[TonsitTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJEb
skosornyeckor HumM Jx.M. Xarunncona. Pazmepsl skosornyeckoi Hum. [loreHunansHas u
peaTn30BaHHAs HUILIU.

Bun kak cucrema nomynsuuid. Apeanbl BUAOB. BHAbl M HMX >KM3HEHHBIE CTpATErwH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEJIECHUS M MUTpalMil >KUBOTHBIX. buojnoruueckue HWHBa3UU
qy’KEepPOJTHBIX BUIOB.

JleMoHCTpanun

IToptper: Ix. Y. XaTunHCOH.

Tabmuiel 1 cXeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU monmysiuny, «[IpoctpancTBenHas
CTPYKTypa mnomyjsauun», «Bo3pacTHele mnUpaMuabl MNOMyJAun», «CKOpPOCTh 3aceleHusd
MOBEPXHOCTU 3€MJIM pa3Iu4yHbIMM OpraHuzmMamu», «Mopenb skonornueckod Humu J[x. W.
XaT4MHCOHAY.

O6opynoBanue: repObapuu paCTeHUA, KOJIIEKIIUN KHBOTHBIX.

JladopaTopnasi padora «[IpucrnocoOneHus ceMsH pacTeHUN K PACCETICHUIOY.

Tema 9. Jxos10rus coo61mIeCTB. IKOJOTHYECKHE CHCTEMBI.
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CoobmectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBs3uM MEXIy OpraHu3MamMu B
OuoreHose.

DOxocuctemMa Kak OTKpbITas cucrema (A. JIk. Tencnam). DyHKIMOHATIBHBIC OJIOKH
OpPTaHW3MOB B JKOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckne ypOBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue O60ku 3kocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopoT BeLIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNH 3KocucTeMbl. bruomacca u npoaykius. DKOJI0THYECKHE MTHPaMUIbI
quces1, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKleccud. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUU U MX
OPUYMHBL. AHTPONOreHHbIEe BO3JCHCTBUS Ha cykneccu. KimMakcHoe cooOuiecTBo.
Buopaznoobpasue 1 mosHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[TpuponHbie SKOCUCTEMBI. JKocucmemsvl 03€p U peK. IDKocucmemvl Mopeu U OKeaHO8.
IKocucmemvl MyHOp, 1€co8, cmenell, NyCMmblHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. ATrpodKOocUcTeMa. ArporeHo3. Pazmuuus wmexay
AHTPOIIOTEHHBIMH M MIPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢uopa u ¢dayHa.
CunaHTponm3amusi ropojckoii  (ayHel. buomormdeckoe W XO3SHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHI  OpraHU3MOB B
sKocucTeMax. Ponb kackaomozo sphgexma u 6u006-30upukamopos (Kiouesvlx 6uoos) 8
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W BELIECTB MEXAY CMEXHBIMU
SKOCUCTEeMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJSIMA M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONIOTEHHBIX BO3JCHCTBUM.

Mexanuzmsl  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2aAHU3MEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoNoTusT MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCHUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuiel u cxembl: «CTpyKTypa OMOLIEH032», «IKOCUCTEMAa IIMPOKOIMCTBEHHOTO JIECAy,
«JKocucTeMa XBOWHOTo Jiecay, «DyHKIMOHAJIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemecTB B 23kocucteMe», «llemu muTaHus (macTOMIHAS, JETPUTHAsN)»,
«JKoJoTUYecKasi MIpaMHIa YUCeD», « IKOJIOTHYECKas MUpaMuia OMoMacch», « IKOJIOTHIECKast
nupamuaa sHeprum», «OOpasoBanue Oomortan, «llepBuunasi cykueccusi», «BoccraHoBrneHue
Jeca mociie moxapa», «IKOCUCTeMa 03epa», «ArpoueHo3», «KpyroBopor BemecTB W HOTOK
SHEPTruM B arporeHose», «IIpumepsl ypooskocucTem.

OOGopynoBaHue: repOapul pacTeHUM, KOJUIEKIIMM HACEKOMBIX, dyuesa NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIETb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo3KOCUCTEMBD.

JlabopaTopnasi padora «/3ydeHue pasHooOpa3usi MEIKUX TOYBEHHBIX YICHUCTOHOTHX B
pa3HbIX IKOCHCTEMAX).

IKCeKypeusi «IKCKypCcHsl B TUIIMYHBIA OUOTEOIeHO3 (B AyOpaBy, Oepe3HsK, €bHUK, Ha
CYXOJIOJIbHBIN WJIM TTOWMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCeKypeusi «IKCKYPCHS B arpOdIKOCUCTEMY (Ha TOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMAa

buocdepa — obmiennanerapHas o0onouka 3eMid, TJI€ CYHIECTBYET WMIU CYyIIECTBOBAIA
Xu3Hb. PazButne npenacrasieHuii o buochepe B Tpynax . 3tocca. Yuenue B. U. Bepnanackoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocran. Kupoe BeniecTBo Onocheps! 1 €ro GyHKINH.
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3aKOHOMEPHOCTH cylecTBoBaHUs Onocdepsl. OcodeHHOCTH Onochepsl Kak rio0anbHOM
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTre0OXMMHUYECKHE IUKIIBI (yTiIepoia, a3oTa). PUTMUYHOCTH siBiIeHHI B Orocdepe.

3onansHOCTh Onochepsl. [lonsTre 0o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA, XBOHHBIE
jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa U (yHKUHS S>KHUBBIX CHCTEM, OIEHKa HMX PECYpCHOrO TMOTEHIHala u
O6rocdepHbIX QPyHKIUI.

JdemMoHCcTpaunu

[Toptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmune! u cxemsl: «I'eocheps 3emnn», «Kpyrosopot azora B mpupone», «Kpyrosopor
yriiepojia B npupojie», «Kpyrosopot kuciopoaa B npuponae», «KpyroBopoT BoAbl B IPUPOJEY,
«OcHoBHBIE OuoMBbI cymmn», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «llupokonmuctBennnit nec», «Crenb», «CaBaHHa», «IlycThIHSY,
«Tponunueckuii necy.

O6opynoBanue: repOapuu pacTCHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKAWOLIAsA cpeaa

DKOJIOTUYECKHEe KpH3WCHl M WX NpPHYUHBL Bo3neiicTBue uYenoBeka Ha Owocdepy.
3arpsi3HEeHME BO3AYINHOM cpeabl. OxpaHa Bo3ayXa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienue mousbl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MeHeHue Kinmara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENbHBIA M JKMBOTHBIA wmup. OxpaHa
pacTUTEIBLHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPUHIIUIIBI OXPaHbl MPUPOAbl. KpacHble KHUTH.
Oco06o0 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
MapKH.

OcHOBHbBIEC IPHUHIIUIIBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA U MPHUPOAbI. ParronanabHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHWe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHYECKUX KpU3ucOB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
Y €ro BEpPOSITHBIC MOCTIEACTBUS.

Pa3BuTHe MeETOIOB MOHUTOPWHTA Pa3BUTHS OMNACHBIX TEXHOTCHHBIX TMPOIIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepezaioweli U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpaszue u duopecypcvl. Hayuonanvhvle ungopmayuoHmvie
cucmemvl, obecneuugarowjue O0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOB8bL IKOpeabuIUmMayuu IKOCUCmem U cnoco608 60pbobl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHuix 9KOCUCTEM.

JleMoHCTpanun

Tabmuupl u  cxeMbl: «3arpsi3HeHue arMmocdepbl», «3arpsi3HEHHE TUApPOCcPepbD,
«3arps3zHeHne mouBbl», «[lapHukoBeii  AhdexkT», «Ocobo oxpaHsieMble MPUPOIHBIE
TeppuUTOpUN», «Moenn ynpaBisieMOro MUPay.

O6opynoBanue: Qororpaguu OXpaHsEMbIX pPACTEHWH U JKUBOTHBIX KpacHoil KHUTH
Poccuiickoit @enepanuu, KpacHol KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'NHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3yibTaTOB OCBOCHUS MPOTpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CICIYIOIIUE  COCTaBIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TIpaKJaHCKOU
UJIEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
Hanuuyue momueéayuu K OOy4deHUIO OWOJIOTHH, YyeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIONIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENBbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYLIMMU  CUCTEME
Ouosoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJbTYpBI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE pPe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
y4eOHOM U BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIlO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHs BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPaBOINOPSIKY, YEJIOBEKY TpyJla U CTAaplLIEMy HOKOJEHHUIO, B3aUMHOI'O
YBOXEHUS, OEpPEeKHOT0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUuLUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mpeamera «bruomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUH, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacIIMpeHHe KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU 00ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOMN TBOPUYECKOH JIE€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TO3HMIIMI0O TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHWE YyYHTBHIBATh B  CBOMX JIEUCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JOJEH ¢ pa3HBIMU yOEKICHUSAMHU, KYJIbTYPHBIMHU IEHHOCTSMH U COLMATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOIO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKJAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COIEPIKAHUS;

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKOM JI€ATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON WICHTUYHOCTH, MTATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOM, ropaocTu 3a CBOM Kpaid, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYPY, IPOLIIOE M HACTOSIIIEe MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;
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[IEHHOCTHOE OTHOUIEHHE K TPUPOJHOMY HACIEAMI0 U NaMATHUKAM IMPUPOJBL,
JoCTHXEHUSAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIGHME M pa3BUTHE
OMOJIOrHH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TTO3HAHUU 3aKOHOB MPUPO/IbL, B ’KU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOoa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAylIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISM, CO3JaHHUI0O CEMbU HAa OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICEHUE MPOSIBIATH
KayecTBa TBOPUYECKOMN JIMUYHOCTH;

5) ¢usuyeckoro BocHMTAHHWS, (POPMHPOBAHHMA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAIBLHOTO 0JIArOnoJIyus:

MOHMMAaHUE U peain3alus 3J0pOoBOro U 6e30MmacHoro oopasa *KU3HU (370POBOE MUTAHUE,
coOII0IcHNEe TUTUEHUYECKUX MPaBUJI U HOPM, COaJIaHCUPOBAHHBIM PEKUM 3aHITHM M OTIbIXA,
perynspHas (Qu3MYecKass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10J1I00UE;

TOTOBHOCTb K aKTUBHOM JAESITETbHOCTU TEXHOJIOTMUECKOM U COIIMAIbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh W CaMOCTOSITENIBHO  BBIMOJHATH — TaKyro
NESITENIbHOCTD;

MHTEpEC K pa3iInyHbIM cepam mpodeccuoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBII BBIOOp OyAyIIeil nmpodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBIIIICHHE YPOBHS SKOJOTHYECKOW KyIbTYphl: MPHOOPETEHUE OMbITA IJIAaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IMOCJIEICTBUMN ISl OKpY KaroIIel Cpeibl;

OCO3HaHHUeE TTI00aTBPHOrO XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTel UX pPelieHus;

CIIOCOOHOCTH MCMOJb30BaTh MPUOOpPETaeMble MPU U3YYEHUU OMOJIOTHM 3HAHUS M YMEHUS
IpHU pelIeHuU MPOOTIEM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOIONIBE30BaHUEM (COOII0ICHUE
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IIPABWJI TIOBEIEHUS B INPUPOAEC, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, YKOCUCTEM, Ouochepsl);

AaKTUBHOE HENPUATHE IEHCTBUM, NPHUHOCAIIMX BPEN OKPYKAIOIIEH HMPUPOAHON Cpele,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUE Pa3BUTOIO HKOJOTHYECKOTO MBIIUIEHUS, 3KOJOTHYECKOH KyJIbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJICTBOBATbCSI HMHU B
[IO3HABATEJIbHONW, KOMMYHMKATUBHOM M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU IKOJIOTHYECKOM HAIIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOILIECTBEHHOW IpPaKkTUKH, OCHOBAHHOIO Ha JAMAJIOre KYJbTYp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KAK CPEICTBA B3AUMOICHCTBHA
MEX]y JIFOJIbMU U MIO3HAHUS MUDA,

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY KaloIleM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN M pelieHUH IPOoOIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOEKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIIeUeHUs
HOBOI'O YPOBHSI Pa3BUTHUsI MEIMILIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJIOIUMH, CIIOCOOHBIX
pelarh pecypcHble NpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MTyTeH BBIXOAA U3 II100AJIbHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSIX MOBBIMIEHUS OO0Iei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAJIBLHOU
IpPaMOTHOCTH O0ydJaronmxcs, popMupyemMoit pu U3y4yeHun OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJMyyaeMble 3HAHUS Ui aHalIW3a M OObBACHEHHs SBJICHUMN
OKpYXAaloIIero MUpa M MPOUCXOJAIMIMX B HEM H3MEHEHUHN, yMEHHE JelaTh O0OOCHOBAHHbBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4HbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJTy4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peaIbHBIX )KU3HEHHBIX CUTYyaIHIX;

OCO3HAHHE IICHHOCTH HAay4HOH NEATENbHOCTH, TOTOBHOCTH OCYIIECTBIATh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJyUYE€HUIO HOBBIX 3HAaHUN 10 OHOJOTMM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIe pe3yibTaThl OCBOECHHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MexXmpeMeTHbIE) OOILIeHayYHbIe TOHATHS, OTPAXKAIOLIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, TpOIlecC, CHCTeMa, HAayuHbId (DaKkT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHE, HAOIIOJEeHUE, W3MEpPEHHUE, SKCIEPUMEHT M JIpyTrHe); yHUBEpcajbHbIE
yueOHble JeiicTBUs (MO3HaBaTeNbHbIe, KOMMYHUKATUBHBIE, PETYJISATUBHBIE), 00eCIeunBaroye
dbopMupoBaHrue (PyHKIMOHAIBHON I'PaMOTHOCTH M COLMATbHOW KOMIIETEHIIMH OOYyYaroluXcs;
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CIIOCOOHOCTh 00yJaroIuXxCst HCI0JIb30BaTh OCBOCHHBIC MEXTUCIATIINHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHbIe Y4YeOHbIE JEHCTBHS B IIO3HABATEIBHOM U
COILIMAJILHOM MTPAKTHKE.

B pesynpraTe wu3ydeHuss OHOJIIOTMM Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHHS Y
oOyJaromerocss OyayT copMupoBaHbI MO3HABATEIbHBIC YHHUBEPCAJIbHBIC yUeOHBIC JICHCTBUS,
KOMMYHUKATHBHbIC YHHUBEpCaJbHbIE Yy4ueOHbIE [EHCTBUSA, pETYISATUBHBIE YHHBEpCAJIbHBIC
y4eOHbIC JCHCTBHSI, COBMECTHAS JICATEIIBHOCTD.

MeranpeaMeTHble Pe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oOIIero o0pa3oBaHUS
JIOJIKHBI OTPaXKaTh:

OsJjiajieHNe YHUBEPCAJILHBIMH Y4e€0HBIMH MO3HABATEIbHBIMU JICHCTBUSIMH:

1) 6a30Bble JJOornYecKue AeHcTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPpU OCBOCHUH 3HAHUU HpI/IéMBI JJOTUYCCKOI'O MBIIJICHUA (aHaJ]I/I?)a,
CHUHTE3a, CpaBHEHUsA, Kilaccu(HKaiuu, OO0OOINEHHUs), PACKPBhIBATh CMBICI OHOJOTHYECKHX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKY, YCTAHABIUBATh CBS3U C APYTUMHU NOHITUSIMHU);

ONpEACIATh LEIM JEATEIbHOCTH, 3ajaBas IapaMeTPbl W KPUTCPUHM HX JOCTHIKCHHS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCII0JIb30BaTh OHMOJIOTMYCCKHUE IOHATHS Ui OObsICHEHHsS (AKTOB U SIBICHUH KHBOU
HPUPOABL,

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJIOTHH),
BBIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPCUYHA B paCCMAaTPUBACMBIX ABJICHUAX, q)OpMy.]’II/IpOBaTI)
BBIBOJIbI M 3aKJTFOUCHHS,;

MMPUMCHATE CXCMHO-MOJCIIbHBIC CPEACTBA I MPECACTABICHHUA CYHICCTBCHHBIX CBsI3el U
OTHOILIECHUIA B M3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKe IMPOTUBOPEYHMU Pa3HOIO Poja,
BBIABJICHHBIX B Pa3JIMYHbIX I/IH(bOpMaIII/IOHHI)IX HCTOYHHKAX,

pa3pabaThiBaTh IUIAH PEIICHUsS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
Y HEMaTEPHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OLCHUBATb PUCKU HOCHC)ICTBHI;’I JCATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHITE PAa0OTy B YCIOBUSAX pPEaIbHOrO, BHUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a3zoBbIe HCCIeA0BaTEIbCKUE e CTBHS:

BJIAJICTh HaBBIKAMHU y4EOHO-HCCIICIOBATEIBCKON U MPOCKTHOM JIEATEIIbHOCTH, HAaBBIKAMHU
paspenieHus mpodIieM, CTOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
pelIeHHs MTPAKTHYECKHX 3a/1a4, MPUMEHEHHIO Pa3IMYHbIX METOOB TTO3HAHUS;

HCIIOJIB30BAaTh Pa3JIUMYHBIC BHUIAbI ACATCIBHOCTH I10 IMOJYYCHHWIO HOBOTO 3HAHUA, €ro
UHTEPIPETAINU, MPEOOPA30BAHUIO U MPUMEHCHHIO B YYEOHBIX CHUTYAIMsX, B TOM YHUCIE TPU
CO3JaHun y‘Ie6HBIX " COOMATIBHBIX ITPOCKTOB,

(bopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BJIAJCTh HAYYHOW TCPMHUHOIOTHEH, KITFOYCBBIMH
IOHATHUAMU U METOJaMH,

CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 337aud B O0Opa30BaTECIBLHOU NEATCILHOCTH U
KN3HCHHBIX CUTyallHsiIX;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIC CBSI3M WM aKTyaJlM3UpPOBAaTh 3ajady, BBIIBUTATh
TUIIOTE3y €€ pEIIeHMs, HaXOAUThb apryMEHTHl Ul JI0KAa3aTelIbCTBA CBOMX YTBEP)KICHHI,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIIM3UPOBATE IIOJYUCHHBIEC B XOJA€ PCIICHUA 3adadu pEe3YIbTaThbl, KPHTHYCCKU
OLICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OUCHKY HOBBIM CUTyallUAM, OUCHHUBATH HpHO6peTéHHBIﬁ OIIBIT,
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OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATBLHYIO CPeay;

yMETb TEPEHOCUTHh 3HAHWS B  I[IO3HABATEJbHYIO U  MPAKTUYECKYI0  oO01acTu
KU3HEJEATEIIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE HUJEH, IpEAJararb OPUTMHAJIbHBIE MOAXOABI U PELICHMs, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3UYHBIX MCTOYHHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

dbopMynpoBaTh 3ampochl U NPUMEHATh pa3jMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
Ounonoruveckoi nHGOpMaIuu, HEOOXOIMMOM JIJIS BBIITOJIHEHUS yUCOHBIX 3a/1a4;

NpUOOpeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PAa3INYHbIX [IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIbHYI (GOpMYy TMpEeACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOC);

UCIIONIb30BaTh HAyYHBIN $3bIK B KauecTBE CpEACTBa HpH paboTe C OMOJOTHYECKOU
uH(popMaLel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dbopmyinbl, abOpeBUaTypy, HOMEHKJIATYpY, HCIONb30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABBIKAMHU pACMO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHDOPMALMOHHON
0€30MacHOCTH JINYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU A€l CTBUSIMM:

1) o0menue:

OCYILECTBIISATh KOMMYHHMKAIIUM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCUM MO CYIIECTBY 00CykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CY)KIEHHSI OTHOCUTEJIBHO BBIMOJHEHMSI NPEUIaraéMod 3aJadd, Y4YWUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE Cpe/CTBA OOLIEHMs, MOHUMATh 3HAUYE€HUE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PJIUKTHBIX CUTYallui, YMETh CMT4aTh KOH(QIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU clOcoOaMu OOIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, NPOSIBIATh YBAXKUTEIHHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyJIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HMCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHas eSITeJIbHOCTh:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThHI IpU
peleHn OMONIOTNYEeCKOl MpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIOBBIX
¢dbopM B3aMMOEHCTBYS IPHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UjeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHHIO: COCTAaBIATH IUIAH JEHCTBUH, pPACIpPENENATh POIU C y4ETOM
MHEHHUH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJ0ro Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;
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IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACH C MO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEIECHUE B pPA3IMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryIATHBHBIMH JCHCTBUMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMS NpoOJIeM M HUX pELIeHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKaxX II0 OTHOLICHHIO K JKMBOW IIPUPOAE, CBOEMY 3IOPOBBIO U 30POBBIO
OKPYXKaroUIMX;

CaMOCTOSITENIbHO OCYILLECTBIISTh I1O3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUJIaH peleHHs NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupATh paMKH y4eOHOT0 MPEeAMETa Ha OCHOBE JINYHBIX MPEAIIOYTEHHUI;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIUPOKOH 3PYIUIMH B Pa3HbIX 00JacTAX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIIUTENIbHBIX POIIECCOB, UX PE3yJIbTATOB U OCHOBAHH, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsATHE ce0s1 M APYIUX:

NPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOrO YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[TpenmeTHble pe3ysbTaThl OCBOEHUS cOJAep)KaHMs ydeOHoro mpenmera «buomnorus» Ha
yrIIyOJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPUIHLHOTO 00yIeHHST 00yUYarOIIUXCs
O6uonornu. OHM BKIIOYAIOT: creHUpHUUECKUe A OMOJIOTUM Hay4Hble 3HAHMSA, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHWM, BHJbBI
NeSITeILHOCTH MO TOJyYSeHUIO HOBBIX 3HAHMN M MX NPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX, a
TaK)Ke B peaJIbHBIX )KM3HEHHBIX cUTyalnusix. [IpeameTHble pe3yabTaThl IPEICTaBICHbI 110 rojlaM
U3Y4ECHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 Knacce
JIOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTe M POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB TPHPOIBI U
pelieHny TpobiieM pallMoOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKIIAJE€ POCCUNCKUX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OUOJIOTUH;
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BJIAJICHUE CHCTEMON OMOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OuoNornYeckre TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OpraHu3M, MeTaboJM3M, TOMeocTas,
CaMOpEryJIsIliMs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouosornueckue Teopun (kimerounass teopuss T. IlIBanna, M. Illneitnena, P. Bupxosa,
XpoOMOcOMHasi Teopusi HaciencTBeHHocTr T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOr000pa3usl U MPOUCXOXKACHUS KYyJbTYPHBIX PAaCTEHMIl), 3aKOHBI (€AMHOOOpa3us IMOTOMKOB
IIEPBOr0 MOKOJIEHUS, PACIIEIUIEHUs, YACTOThl FaMeT, He3aBUCUMOro HacienoBanus I'. Mennens,
FOMOJIOTMUECKUX pSAIOB B HacleACTBEHHOW wu3MeHuuBoctu H. WM. BaBuiosa), nmpuHIUIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METO/IaMU HAYYHOTO IO3HAHHS, UCIOJIb3yEMBIX B OMOJIOTHYECKUX
UCCIICIOBAaHMSX JKUBBIX 00BbEKTOB (OMMCAaHUE, U3MEPEHHEe, HAaOII01€HUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLECTBEHHBIE IIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB U CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEIOBEKA,
IPOLIECCOB JKU3HEAEATENbHOCTH, HNPOTEKAIOIMX B OPraHU3Max pacTeHUH, >KUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX TPOIIECCOB: OOMEHA BenlecTB (METa0O0IN3M), IPEBPALLCHUST SHEPTHH,
OposkeHust, aBTOTPO(PHOro M rerepoTpo(HOro TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMEeTOreHe3a, SMOPHOTeHe3a, ITOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
UH/MBUYalIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHUS TEHOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAMM KJIETKM U UX (DYHKIUAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4eEJIOBEKa M HX (QYHKUMAMH, MEXKIY CUCTEMaMH OpPraHoB M MX
GYyHKIUSAMU, MEXIY STanaMu OOMEHa BEIIECTB, dTalaMH KJIETOYHOTO LMKIA U SKMU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TallaMH SMOPHOHAIBHOTO PA3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM,
deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHME BBIBIISTH OTIUYMUTEIbHBIE NPU3HAKHU JKMBBIX CHUCTEM, B TOM YHUCIIE PACTCHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOLINE apI'yMEHThI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl OKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

YMEHHE pelaTh OWOJIOTUYECKHE 3a/a4M, BBISBIATh MPUUYUHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEIYyeMbIMH OHOJOTMYECKMMH TpPOIECCaMU U SBJICHUSMH, J€JlaTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JTAOOpPATOpHbIE U IpAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMyaMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4€OHO-HCCIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIuHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MpPEICTaBIATh
MOJTy4YEHHBIE Pe3yJIbTAaThl HA YYEHUUYECKUX KOH(PEPEeHIUSX;

YMEHHE OILIEHMBAaTh JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAlpaBiIeHHOE
U3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIISATh OCO3HAHHBIN BBIOOp Oyayleil mpodeccuoHaNbHON AESITETbHOCTH B
o01acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CEIBCKOT0 X031 CTBa, MUIIEBON
MPOMBIIIJIEHHOCTH, YIIyOJsTh MO3HABATEIbHBIH HWHTEPEC, HANpPAaBICHHBIA HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAODKEHHE OHOJOTHYecKOro oOpa3oBaHHs B
OpraHMu3aIMsaX CpelHero NpodecCuoHaIbLHOTO U BhICIIEr0 00pa30oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:
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c(hOpMHUPOBAHHOCThH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKXKe B PELICHUU BOIIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONIONB30BaHUsl, U B (HOPMUPOBAHMM IICHHOCTHOTO OTHOIIEHHS K
npupoje, oOLIeCTBY, YENOBEKY, O BKJIaJle POCCUUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

yYMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
[NOHMMAHHUE CYIIHOCTH OCHOBOIOJArarolMX OWOJIOTMYECKUX TEPMUHOB U MOHATUH (BHL,
sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomtonroHHass Teopus Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsSX U HalpaBIEHUSX
sposonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan
u B. BaiinGepra, 3aponsimeBoro cxonctsa K. M. bapa), npaBuna (muaumyma FO. JIubOuxa,
9KOJIOTUYECKON MUPaMHUIbI SHEPTHH ), TUTIOTE3bI (TunoTte3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTUYECKNX HCCIEAOBAHUAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAaHHUE, H3MEpPEHUE,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS U OLEHKU aHTPOINOICHHBIX M3MEHEHUU B
IPUPOJIE;

YMEHHE BBIACIATh CYILIECTBEHHbIC IPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
ouocteppl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOopa,
AJJIONATPUYECKOr0 U CUMIATPUYECKOTO BU000pa30BaHus, BIUSHUS JIBHKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH] MOMYJSAIUHU, MPUCTOCOOICHHOCTH OPraHU3MOB K cpele OOuTaHus, YyepeloBaHUs
HaIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTa BELIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXAY IMPOLIECCAMU SBOJIOIHUH, ABHKYIIUMU
CHWJIaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX 3KOCHUCTEM M NPUCHOCOOJIEHUSMU K HUM
OpPTaHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IIPUCIOCOOIEHHOCTh BU/I0B
K cpefe oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3eH
OpraHU3MOB B COOOIIECTBaX, aHTPOIIOI€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOLINE apI'yMEHThI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKUX TpPYIIIH,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IMHCTBA YEIIOBEYECKUX pac, HEOOXOIUMOCTH
COXpaHEHHsS MHOIroo0pa3usi BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYILIECTBOBAHMSI IMPUPOIBI U
4eJI0BEYECTBA;

yMEHHE pemiath OWOJIOTHMYECKUE 3a7aud, BBISBIATH NPUUMHHO-CIIEICTBEHHBIE CBS3HU
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TPOIeCCAaMU U SIBICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH TAaOOPAaTOpHbIE U MpaKTHUecKue paboThl, coOMIOIaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYIOBaHUEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HUX OSKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Ledb UCCIe0BaHNUs, aHAIM3UPOBATh MOJIYYEHHbIE Pe3yJIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIeNoBaTeIbCKOH padoTe 1Mo OMOJIOTHH, 3KOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAyYHBIX OOHIECTB, M MyOJUMYHO MPEACTaBIATh
MOJTy4YeHHBIE PE3yNIbTAThl HA YYCHUUYECKUX KOH(PEPEHIIUSX;

YMEHHE OIICHMBaTh TUIOTE3bl U TEOPUM O TMPOUCXONKIACHUM IKU3HU, YEJIOBEeKa W
YeNOBEUYEeCKHX pac, O MPUYMHAX, TMOCIEACTBUAX M CHOCO0AaX MPEeNOTBpAIIEHUS TII0OATBHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOP OyayIel mpodeccuoHanbHON AeATEIbHOCTH B
o0nmactu  OMOJIOTHMH, D3KOJOTUH, MPUPOIOIOJIB30BAHUS, MEIAUIMHBI, OHWOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPHUHAPUH, CEIHCKOTO XO3SAHUCTBA, MUIIEBOW MPOMBINIIEHHOCTH, YIIIyOIsSTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
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npodecCuu M MPOAOHKEHHUE OHOJOTHYECKOTO0 O0O0pa3oBaHUsI B OpraHU3AIMAX CPEIHETO
po(hecCHOHALHOTO | BHICIIET0 00pa3oBaHUsI.
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TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne n/mm f;ﬁ‘;?;ﬁ:::me PAACITOB M TEM Beero Konrtposbusbie IIpakTHnueckue E)I%pll)(zll)i)(:}Ba];‘I:J)Ibel e
padoThI padoThbI pecypeb

1 buosorus xkak Hayka 1
2 JKuBbl€ CUCTEMBI M X U3YYCHUE 2
3 buonorus knetku 2 0.5
4 XHUMHUYECKasi OpraHu3anus KIETKU 10 1
5 Ctpoenue u GyHKIUH KIETKH 8 2
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1

KJIETKE
7 HaCJIGIlCTBeH}fa?I uHpOpManus U 9 0.5

peanuzanus e€ B KJIETKe
8 JKM3HEHHBIN TUKIT KIETKH 6 1
9 Crpoenue U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5

M3MEHYUBOCTH OpraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MoOB 4 1
16 broTtexHonOorHs ¥ CHHTETHYECKass OMOTIOTHs 4
17 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne i/ E::ﬁ;:;o;:::me PACIIOB HTEM Beero Kontpoabubie IIpakTnueckue f)]g;(al::ﬂ)(:fab;gbnm e
padoThI padoThI pecypes
1 3aposkJeHe U pa3BUTHE IBOJIIOIMOHHBIX 4
MPEJICTABICHUI B OMOJIOTHI
2 Mukpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
3 Maxpo3BOIIOLMS U €€ PE3YIbTATHI 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HH HA 15 13
3emuie
5 IIpoucxoxaeHre yenoBeKka — aHTPOIIOTEHES 10 1
DKoJI0Tusl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollel cpenon
7 Opranusmsl U cpeia oOuTaHus 9 1.5
8 DKoJI0TUsl BUJIOB U MOIMYJISILIUMA 9 0.5
9 DKosorus cooduiecTB. DKOJIOTHYeCcKre 12 0.5
CHUCTEMBI
10 buocdepa — rmodanpHas skocucrema 6
11 UenoBek u OKpyKaroias cpeia 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5
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ITPOBEPAEMBIE HA EI'J 110 BUOJIOI'MA TPEBOBAHMUSI K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI'O
OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
NMpoBePsIeMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpeOOBaHMS oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dopmupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAY4YHOW KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pELIEHNHN XU3HEHHO BAYKHBIX COLUAIBbHO-ITUUYECKHUX, SKOHOMHUECKHX,
9KOJIOTHYECKUX IPOOIJIEM YeTIOBEUeCTBa, a TAKXKe B PELICHUH BOIPOCOB
panroHaIBFHOTO IPUPOAONOIH30BaHNUS, B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOIICHUS K TPUpPOJE, OOLIECTBY, YEIOBEKY; O BKIAJEe POCCUICKUX U
3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOIOTUH

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJAX HAYYHOTO
MIO3HAHUS, UCMOJIb3YEMbIX B OMOJOIMUECKUX HCCIIEAOBAHUSAX >KUBBIX
O0OBEKTOB M O3KOCHCTEM (ONUCaHUE, W3MEpPEHHUe, MPOBEACHUE
HaOIIOACHNH); CIIOCOOAMHU BBISBICHHS M OLIGHKM AHTPOIOIE€HHBIX
W3MEHEHUH B PUPOJIE.

2 YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX 3KCIIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMYIHpYys IeNb HCCIEIOBaHUS, aHATU3UPOBATH
MIOJIyYCHHBIE PE3YJIbTATHI U J1€1aTh BbIBOJBI.

BrisiBieHne 3aBHCHMOCTH  MEXKIy HCCIEIyeMBIMH BEIWYHMHAMH,
00BsSICHEHUE MOIY4YEHHBIX Pe3yJIbTaTOB U (hOPMYJIUPOBAHHUE BBIBOJIOB C
WCTIOJIh30BAHNEM HAyUYHBIX IMOHITUHN, TEOPUI U 3aKOHOB

YMeHue BlafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUM, KOTOpas
BKJIFOUAET: OCHOBOIIOJATAIOIIE OUOJIOTHUECKUE TEPMHHBI U TIOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OPraH, OpraHu3M, BUJ, TOMYJISIHUS, SKOCUCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPBI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCIPOU3BEICHUE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHUE);
Ouojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHUTeTa II.
Opnux, U.J1. MeunukoBa, XpoMOCOMHasi TEOpHUs HaciencTBeHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBosonuoHHas
3 teopust Y. JlapBuHA, CHUHTETHYECKass TEOPHUS HBOJIOLUHU, TEOPUS
anTporioreHeza Y. Jlapsuna; Teopus Oumoreorneno3za B.H. Cykauépa;
yuenne H.U. BaBunoBa o meHTpax MHOT00Opaszus U MPOUCXOKICHUS
KyJIbTYpHbIX pacTeHuii, ydenune A.H. CeBepuoBa o0 mnOyTaix u
HarpaBJIeHUsX 3BOJIOIUH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOpa3usi TOTOMKOB TEPBOTO MOKOJIEHUS, PACIICTICHUS
MPU3HAKOB, HE3aBHUCHMOTO HacjenoBaHUsl mMpuzHakoB I'. Menxaens;
CUEIUICHHOTO HAaclIeIOBaHUs MPU3HAKOB W HapyLIEHUs CUEIJICHUs
reHoB T. MopraHa; TOMOJIOTMYECKHX PSAJOB B HACJIEICTBEHHOMN
n3MeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecus JIxk.
Xapau u B. BaitnOepra; 3apoasmmeBoro cxoxacta K. bopa;
ounorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);
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MIPUHIIMITBI (YUCTOTHI TaMET, KOMIUJIEMEHTAPHOCTH ),

npaBwia (MuanumyMa 0. JIubuxa, sKoJOrH4eckor mUpaMuibl 4uced,
OroMacchl U YHEPTUN);

runote3bl (koanepBaTtHod A.M. Omnapuna, mnepBuvHOro OyiboHa JIXK.
Xonaerina, mukpocdep C. Pokca, pudozuma T. Uek)

YMmenue peiiaTb IMOUCKOBBIC OHOJIOrHYECKHUE 3aga4u; BbIABIIATH
IIPUYNHHO-CJIICACTBCHHBIC CBiA3HU MCXKOY HCCIIEAYEMbBIMU
OMOJIOrHYECKUMHU 06’b€KTaMI/I, npoueccamMu W ABJIICHUAMU; OCIIATb
BBIBO/JIbI M IIPOTrHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,
COCTaBJIATb I'CHOTHIIMYCCKHUEC CXCMbl CKPCHIUMBAHHA JIA PA3HbBIX THUIIOB
HacCJICA0BaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTaBJIATH CXEMBI IIEPEHOCA
BCHICCTB U SHCPI'MU B 9KOCUCTCMAX (LIGHI/I IHUTaHWA, ITMIICBLIC CeTI/I)

YMeHue yCTaHaBIMBATh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIMSAMU: OPraHOWIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu H
CUCTEMaMH OPraHOB Yy pACTCHHM, >KMBOTHBIX M YEJIOBECKA; MEXIY
JTaraMu OOMEHa BEUIECTB; ATAllaMU KJIETOYHOTO IMKJIA M KH3HCHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi YMOPUOHAIILHOTO PAa3BUTHS; TCHOTHUIIOM
u ¢enorunoMm, ¢eHotunoM ©  (akTopaMu Cpelabl  OOWUTaHUS,
MpoIecCaMi  JBOJIFOIMH;  JIBIDKYIIMMH  CHJIAMH ~ aHTPOIIOTCHE3a;
KOMIIOHEHTAMHU PA3JIMYHBIX IKOCHUCTEM U MPHUCHOCOOJICHUSIMU K HUM
OpPTraHHU3MOB

VYMmenne BBIACIIATh CYHICCTBCHHBIC ITPHU3HAKU!

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BHU/IOB, 6I/IOFCOHCHO3OB, 3KOCHUCTEM U
Oouoctepsl; CTPOCHHUS OPraHoB U CUCTEM OpPraHOB PpACTCHHIA,
JKMBOTHBIX, YCJIOBCKA, MPOLECCCOB KXKUHCACATCIIBHOCTHU, IIPOTCKAOIINX
B OpraHuM3Max pacTeHUU, >KUBOTHBIX U YENOBEKa; OMOIOTUYECKUX
mporeccoB: oOMeHa BewiecTB (MeTabonus3M), UHGOpMaUUU U
MIpEeBpAIICHHUS YHEPTHH, OPOKEHHS, aBTOTPO(HOTO U TeTepoTpoPHOro
TUTIOB TIHUTaHUs, (POTOCHHTE3a M XEMOCHUHTE3a, MHTO3a, MeHo03a,
raMeToreHesa, AMOpUOTeHe3a, MOCTIMOPUOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIWBUIYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHICTBUSI TEHOB, TeTepo3uca; JMACWCTBUM HCKYCCTBEHHOTO
otOopa, CTaOWIM3UPYIOIIETO, JBIDKYIIETO H  Pa3pbIBAIOIIETO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIIATPHYECKOTO
BUI000pa30BaHUS; BIMSHUS ABMKYIINX CHI SBOJIOIUHM Ha TeHOMOH]
TMOIMYJIAIHU U, HpI/ICHOCO6J'IeHHOCTI/I OpTraHu3MOB K CpClc O6I/ITaHI/I$I,
YyepelOBaHMs HAMpPaBICHUI JBOJIOIMHU; KPYroBOPOTa BEIIECTB H
IIOTOKa S9HCPI'UH B DKOCHUCTEMAX

ChopMHUpPOBAaHHOCTh YMEHHUS BBIIETATH CYIIECTBEHHBIE TPU3HAKU
BUPYCOB, KIETOK TIPOKAPHOT U OYKAPHOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIICHO30B W JKOCHUCTEM;
O0COOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U MPEBPAIICHUS SHEPTUU B
KJIeTke, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEeMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PAa3BUTHSI H
Pa3MHOXKEHHUS, UHIWBUIYaJTbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
O0pBOBI 32 CyIIeCTBOBAaHUE, €CTECTBEHHOTO OTOOPA, BHI000PAa30BaHHS,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie  OOWTaHWS, BIUSHUS
KOMITOHEHTOB KOCHUCTEM, aHTPOIIOTCHHBIX M3MEHEHHI B SKOCHCTEMax

37



CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M IMPEBPAICHUS DHEPTUH B
ouocdepe

Ymenue HCIIOJIb30BaTh COOTBETCTBYIOIIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMHUHOJIOTUIO M CUMBOJIMKY JUIsl JOKa3aTelIbCTBA
POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIII; B3aMMOCBS3H
OpraHU3MOB M Cpeabl OOWTaHWsS; EJIMHCTBA YEIOBEUYECKHX pac;
HEO0OXOIUMOCTH 37I0POBOIO 00pa3a MKHU3HH, COXPAHCHHS Pa3HOOOpa3Hs
BHUJIOB M DKOCHUCTEM KaK YCJIOBHS COCYIICCTBOBAHUS MPHUPOABI H
YyeJ0BeYeCcTBa

YMeHHE KpHUTHYECKH OIEHHWBAaTh HMH(POPMAIHUIO OHOJIOTHYECKOTO
COJIepKaHUs; MHTEPHPETUPOBATH ITHUYECKUE ACIIEKThl COBPEMEHHBIX
HCCIEI0BaHUN B OHOJIOTHH, MeIUIINHE, OHMOTEXHOJIOTHH;
paccMarpuBaTth rio0abHbIE DKOJIOTHYCCKUC poOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HHUM COOCTBEHHYIO
MO3HITUIO
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INEPEYEHbD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
BHOJIOI'NHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

buosorus kak Hayka. JKuBble CUCTEMBI U X U3YUYCHUE

1.1

CoBpemeHHass OHWOJOTHS — KOMIUJIEKCHAsh Hayka. bBHOJOrMYeckwe HayKu |
u3ydaemble MMH TpoOiembl. DyHIaMEHTalbHbIC, NPUKIATHBIE W ITOMCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HayeHHe OWOJIOTUM B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, cBszanHbie ¢ Ouonorueill. 3HadyeHHWE OWOIIOTUU B
MPAKTUYECKON JICATEIBHOCTH 4YeJOBEKa: MEAMIIMHE, CEIbCKOM XO3sHCTBE,
MIPOMBIIIIJICHHOCTH, OXPaHe TMPUPO/IBI

1.2

JKuBble cucTempl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHMYECKOI'0 COCTaBa, MUCKPETHOCTh U IEJIOCTHOCTh, CJIOXKHOCTb U
YIOPSAI0YEHHOCTD CTPYKTYDBHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.
YPpOBHHM OpraHHU3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJISILIMOHHO-BUJIOBOM, SKOCHCTEMHBIHN
(OmoreoneHoTHueckuii), O6uocdepHsiii. I[Iporeccbl, MPOUCXOIANIME B KUBBIX
cucremax. OCHOBHbIE MPU3HAKK >KUBOTrO. JKu3Hb Kak (opMa CyIIeCTBOBAHUS
MaTepuu

1.3

2.1

Metoael Ouonormueckoi Hayku. HaOmioneHue, u3MepeHue, HKCIEPUMEHT,
cucrteMatusanus, wmertaaHanu3. lloHsTue o 3aBUCMMOM UM HE3aBHUCHUMOMU
nepemeHHol. [lmannpoBanue s3kcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas runore3a. [lonstue BbpIOOpKM u €€ gocToBepHOCTh. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OlEHKa JOCTOBEPHOCTH IOJIYYEHHBIX pE3yJbTaTOB.
[IpynunHBEl HCKaKeHUs pe3yJIbTaTOB HDKCIIEpUMEHTA. [IoHATHE CTaTMCTMYECKOro
TecTa

KneTka kak Omosorudyeckasi CicteMa

Knerka — cTpyKTypHO-(DyHKIIMOHAJIbHAS €IUHHIA >KUBOTO. MICTOPHUS OTKPBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounast teopus (T. 1lIBanH, M.
IneiineH, P. Bupxos). OCHOBHBIE MOJI0XKEHUS COBPEMEHHON KIETOYHON TEOPHUH.
MeTo bl MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHNS, Xpomarorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe
LHEeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUI COCTaB KIIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHThI. Bona u
e€ poib Kak PacTBOPHUTENS, peareHTa, ydyacTHe B CTPYKTYPUPOBAHHM KIIETKH,
TEIUIOPEeTyJIAIUU. MUHEpaldbHbIE BEIIECTBA KIIETKH, MX OHOJIOTHYEecKas pOb.
Posib KaTHOHOB 1 aHHOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKHCIOTHBIH cOCTaB  OENKOB.
CrpykTypsl OenkoBoii Moinekyinbl. [lepBuuHast cTpykTypa Oenka, HeNnTUAHAS
CBsI3b. BTOpHMuHas, TpeTWuYHas, 4YEeTBEPTUYHAS CTPYKTYphl. JleHaTypamms.
CaoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckue pyHKIuU OEIKOB.
VYrneBoasl. MoHOCaxapupl, TUCAXapUIbl, OJUTOCAXapUABl W TOJIHCAXAPHUJIbIL.
OOummwmii mmaH cTpoeHHss M (U3UKO-XMMHYECKHE CBOMCTBAa  yIJIEBOJOB.
Bronornveckne GyHKIUN YTIIEBOJIOB.

Jluuasl. T'unpodunbHo-runpodoOHble cBolcTBa. Kiaccupukanus JIMOumoB.
Tpurnuuepunsl, ¢ochonunuas, BockH, cTepouabl. buonormueckue ¢GyHKIUU
nunuaoB. OO0IMe cBOKWCTBA OMOJIOTHUYESCKMX MEMOPAH — TEKY4YeCTh, CIIOCOOHOCTh
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2.4

K CaMO3aMBbIKaHUIO, MOTYIPOHUIIAEMOCTb.

Hykneunosbie kucnotel. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun kommiemenTapuoctu. [Ipasuno Yapradgda. Ctpykrypa
JIHK — nBoitnas cnimpanb. MectoHaxoxaenue u ouonorndeckue ¢pynknuu JJTHK.
Bunet PHK. ®@ynkuuu PHK B knetke.

Crpoenne Monekyibl AT®. Makposprudyeckue cBsizu B MoJiekysne ATO.
buonornueckue ¢pynkunn AT®. BoccTaHoBieHHbBIE IEPEHOCUYHUKH, UX (QYHKIMU B
kietke. CekBenupoBanue JIHK.

CrtpykTypHast Ouonorusi: OMOXMMHUYECKHE W OHOPU3NYCCKUE HCCIICTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI

Tunsl  KJIETOK: JyKapHOTHYecKas M npokapuoruyeckas. CTpyKTypHO-
(byHKIHMOHATBHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpoKapuOTHYECKOW KieTKu. KieTouHas cTeHka OakTepuil M apxei.
OcobeHHOCTH CTpOEHUsI TeTepoTpoHON M aBTOTPO(HOW MPOKAPHOTHUECKHX
KJIETOK. MecTO U poJib MPOKapuoOT B OMOLIEHO3aX.

Crpoenre u (pyHKIMOHMpPOBaHHE SYKApUOTHUYECKOW KieTku. [lmazmarmdeckas
MeMOpaHna (ruazmanemma). CTpyKTypa I1a3MaTuiyeckoil MmeMOpansl. TpaHcnopt
BEIIECTB Yepe3 IUIa3MAaTHYeCKyl0 MeMOpaHy: maccuBHBIA  (muddysus,
obneruénnass nudQysus), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpaHcnopt). Ilomynponunaemocts MeMOpanbl. Pabora HaTpuii-kaaueBoro
Hacoca. DHJOLMTO3: NMUHOLUTO3, (aronuro3. Dk3ouuTo3. KnerouHas creHka.
CrpykTrypa 1 GyHKIMU KIETOYHOW CTEHKH PACTEHHIA, TPHOOB.

[Muromnazma. Ilutozons. I[lutockener. /[IBmxkenue wnuromnasMbsl. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: SHAOIUIa3MaTHYECKas CeTh
(OIIC), anmapar 'onbmaku, JTM30COMBI, UX CTpoeHUE U (GYyHKUMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OPraHOMAOB KJIE€TKH. CTpoeHue IrpaHyJspHOrO PETUKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTe3 KIETOYHbIX MeMmOpaH. ['mankuii
(arpaHyssipHBI) SHAOIUIA3MATHUECKUd peTUKyiayM. CekperopHas QYHKIHS
annapara ['onpmku. TpaHcmopT BemecTB B KIETKE. Bakyonu pacTHTEIbHBIX
kietok. Kierounslit cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUIACTUIBL.

CrpoeHne W (QyHKIMM MHUTOXOHApPUN W miacTul. [lepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  IIACTUABl  (POTOCHHTE3UPYIOIUX  3YKapuoT.  XJIOpPOILIACTHI,
XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannble opranougsl kietku CtpoeHue M (YHKIMH HeMeMOpaHHBIX
OpraHouJioB KjieTtku. Pubocombl. MukpopuinamMeHTsl. MbplllieuHble KIETKH.
Mukpotpybouku. Knerounsiii nentp. CTpoeHHe M ABMKEHUE KIYTUKOB U
pecHruek. MukpoTpy0OouKy muToria3mel. LleHTprons.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE H
¢bynkuuu. SnepHsiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOIOKEHUE
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomMaTuHa — TUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3yKapHOT
(pacTuUTeNbHOM, )KUBOTHOH, IPUOHOIN)

AccUMUIISIMS U TUCCUMUIIALIUAS — JIBE CTOPOHBI MeTabomu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM W TEeTepOTpOdHBINA. YUacTue KHCIopoaa B OOMEHHBIX
mpoleccax. JHepreTudeckoe oobOecriedyeHne KIeTKH: mnpeBpamienue ATD B
oOMeHHBIX Tporeccax. DepMeHTAaTUBHBIM XapakTep peakIuil KIETOYHOTO
MeTtabonmm3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHW3M JICHCTBUS.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPTaHUUYECKHX KaTaanu3aTopoB. bemku-
AKTUBATOpPbl M OEINKH-WHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PEepMEHTATHBHBIX
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peaxiuii OT pa3IuYHBIX (PAKTOPOB.

[lepBuuHBIil CHHTE3 OpPraHMYECKUX BEUIECTB B KieTke. dPotocuHTe3. Poib
XJIOpOIUTacTOB B mporecce ¢orocuaTe3a. CBeroBas W TeMHOBas (asbl.
[IponyxtuBHOCTH (OTOCHHTE3a. BimsHuEe pa3nuuHbBIX (AKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHune HOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ne opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIHPYIOIIIE
OakTepuu, Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHBIC OaKTepuu. 3HAUCHUE
XEMOCHHTE3a.

AHa’poOHBIe opraHu3Mbl. Bunel Opokenus. [IpomykTel OpokeHUS H UX
UCIOJb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOJIE3HEH.

AdpoOHBIC OpraHu3Mbl. DTambl SHEPreTHYECKOro oOmeHa. [1oaroToBUTENBHBIM
sTan. [ ko3 — 6eCKUCIOPOIHOE PACHICTIIICHHUE TIFOKO3BI.

buonornveckoe OKHCICHUE, WM KJICTOYHOE JbIXaHWEe. Pojb MHTOXOHIpUU B
mporeccax OMOJIOTUYECKOTO OKHCJICHHSI. Huknmmaeckue peaxIuu.
OxwuciurensHoe ¢ochopunupoBanue. [IpenmyiecTBa a3poOHOro MyTH OOMEHa
BEIIECTB Mepe1 aHaIPOOHBIM. DPPEKTHBHOCTh YHEPTETUIECKOTO 0OMEHa

2.5

2.6

Peakuuu MatpuyHoro cuHte3a. I[IpMHIMI KOMILJIEMEHTApPHOCTU B PpEaKLUAX
MaTpUYHOr0 cuHTe3a. Peann3anus HaciaeICTBEHHOM nHpopmalmu. ['eHeTnyeckuii
KOJI, ero cpoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUUA: KOMIIJIEMEHTAPHOCTh, aHTUIIAPAJIEIBHOCTh, ACUMMETPUYHOCTD.
Tpancmsius u e€ sranel. Yuactue TpancnoptHbix PHK B OuocunTese Oenxa.
VYcnoBust Ouocunte3a Oenka. KonupoBanue amuHOKuCIOT. Pone pubocom B
OnocuHTe3e Oenka.

Opranuzanus reHomMa y IpoKapuoT U 3yKapHoT. Perynsuus akTUBHOCTU I'€HOB y
npokapuot. ['unore3a onepona (P. XKaxob, XK. Mano). Perynsmus oOMeHHBIX
IIpoLeccoB B KieTke. KiieTounslil romeocTas.

Bupycbl — HekneTouHble (OpMbI KU3HM U OOJIUratHele napasuthbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

Bupychbie 3aboneBanus udenoBeka, XHMBOTHBIX, pactenuid. CIIN/, COVID-19,
COLIMAJIbHBIE M MEJUIIMHCKUE MTPOOIIEMBI

Knerounslif 1ukn, ero mnepuoabl u perymsauusa. Marepdaza u  muTo3.
Oco0eHHOCTH TIPOIIECCOB, MpOTEKaIUX B MHTepdase. [loaroroBka KiIeTKu K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUA U
MTOCTCUHTETUYECKUH (TPEMUTOTHYECKHI) EpUOAbI HHTEP(a3bI.

Matpuunelii cunre3 JHK — pemmkanusa. [Ipunnunsr perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAJUICIBbHOCTD.
Mexannsm permmkamuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! n
TemoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTwil. JIWmimowmHeli u
rarIouAHbI  HAOOpbl XpomocoM. ['oMonornunble Xpomocombl. IlonoBeie
XPOMOCOMBI.

Jlenenue xietkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIINE B HUX ITPOLIECCHI.
Tuner muto3a. KapnoknHe3 W IHUTOKHMHE3. bHonormyeckoe 3Ha4Y€HHE MHTO3a.
Perynsauus MUTOTHYECKOTO IIUKIA KIeTKH. [IporpaMMupyemast kiieTouHas rudesnpb
— anomnTo3.

@DyHKIMOHAIbHAs TEHOMUKA

Opranusm Kak OuosornyecKkas CucTemMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OpTraHHU3MBI n
MHOTI'OTKAHCBbLIC OPraHMU3MEI.
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@opMbl pa3sMHOKEHHUS OpraHU3MOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Gecrnosoro  pasMHOXKEHHUS:  [TOYKOBaHHE, CIOPYJIALMS,
¢bparmeHTanys, KIOHUPOBAHHE.

[Tonosoe pa3zmuHoxenue. [lonoBeie kneTku, wim ramersl. Meno3. Ctaauu menosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buosnorndeckuii cMbIca Meo3a
U TI0JIOBOIO Iporecca. Meio3 U ero MecTo B )KU3HEHHOM IIUKJIE OPIaHU3MOB.
[Ipen3aponpiieBoe paszButue. ['ameroreHe3 y >KMBOTHBIX. Il0J0BBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KieTOK. CrepMaToreHe3 U OOIEHE3.
Crtpoenne mOJNOBBIX KiIETOK. OIMIOJO0TBOpEHHE W SMOpPHMOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYXkKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHTOrenes). Craauum 3MOpHOreHesa
JKUBOTHBIX (Ha mpuMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
IpoOJieHUsT MJICKONHUTAIOMMX. 3apOABILEBbIE JHUCTKH (racTpyssnus). 3akiaiaka
OpPraHoB M TKaHeW U3 3apoJbILIIEBBIX JIMCTKOB. B3anMHoe BiusHHE dYacTel
pa3BUBalOLIErocs 3apoibllia (3MOpUOHANbHAs WHAYKLHKSA). 3akiajka IJIaHa
CTPOEHMSI >KUBOTHOIO KaK pe3ysbTal HepapXW4eCKUX B3aHUMOJEHCTBUI TI'€HOB.
BnusiHne Ha SMOpPHOHAIBPHOE pPa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAFOIIECH
Cpelbl.

Poct u pa3zsButue xuBoTHbIX. [TocTamMOproHnanbHblil nepuosa. Ilpsimoe u Henpsamoe
pasButHe. Pas3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHoornyeckoe 3HaueHHE MPSMOTO W HENPSIMOTO Pa3BUTHA, HX
pacrpocTpaHeHue B mpupoje. Tumbl pocTa XUBOTHBIX. DakTopel perynsuuu
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
KMBOTHBIX U YesoBeKa. [leproabl OHTOreHesa yeaoBeKa.

PasmuHoxenue wu pasButue pacrenmii. [amerodpur um cnopodur. Meiio3 B
KU3HEHHOM ILMKJIe pacTteHuid. OOpa3zoBaHMe cHop B Iporecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOI0TBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BuUTHE ceMeHH. MeXaHU3MBbl PEryJIliii OHTOT€HE3a Y PACTEHUM U AKUBOTHBIX

3.2

33

Uctopust craHOBieHHS W pa3BUTUS TEHETUKHM Kak Haykd. (OCHOBHBbIE
TEHETUYECKHUE TIOHATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIBHbIE
TEHbI, AJTIbTCPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIN M PEUECCUBHBIA MPHU3HAK,
TOMO3UTOTa, TETePO3UroTa, YHUCTas JUHHS, THOPHUABI, TEHOTUN, (HEHOTHIL.
OCHOBHBIE ~ METOJbl  T'€HETUKH: THUOPHUIOIOTHYECKUN,  ITUTOJIOTHUECKUH,
MOJIEKYJIIPHO-TEHETUYECKUN

Mounorubpuanoe ckpemubanue. [lepBoiii 3aKkoH MeHiens — 3aK0oH eMHO00pa3us
ruOpuoB mnepBoro mokosieHus. IlpaBuno nomuHupoBaHus. Brtopoil 3akoH
Menpenss — 3aKOH pacUICIUIEHUs] MpPU3HAKOB. LlUTOJIOrMYECKHE OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHus. [ MmoTe3a 4ucTOTh TaMeT.

Ananusupytroimiee ckpeniuBanue. IIpoMexyTOUuHBI XapakTep HaciaedOBaHUsI.
Pacmienyienve npu3HakoB MPU HEMOJIHOM JOMUHHUPOBAHUHU.

JurubpuaHoe ckpemuBanue. Tpetwil 3akoH MeHenss — 3aKOH HEe3aBHCHUMOTO
HACJICIOBAHUS  IPU3HAKOB. [{utonornyeckue  OCHOBBI  JUTHOPHIHOTO
CKpEILMBaHUS.

CueruienHoe HacienoBanue mpu3HakoB. Paboter T. Moprana. CremnseHHoe
HACJIEIOBAHUE TE€HOB, HAPYLICHUE CUEIUICHUS MEXAY TIeHamMHu. XPpOMOCOMHas
TeopHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBIM MEXaHHU3M ONpEAENCHUs MoJia. AyTOCOMBI
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U T€TepOraMeTHhI Mmoj. I'eHeTmyeckas
CTPYKTypa TMOJIOBBIX XpoMocoM. HaciegoBaHue NpU3HAKOB, CIEIJICHHBIX C
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3.4

TIOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIN auien3M. B3auMOJelCTBUE HEAIEILHBIX TI'€HOB.
Komnnemenrapuocts. Onucrtas. [lonumepus

BsaumopeiicTBre reHoTuna u cpeasl npu GopMupoBaHuu Gpenoruna. MismeHunBocTh
MpU3HaKoB. KayeCTBEHHbIE M KOJMYECTBEHHbBIE MPU3HAKU. BUIBI M3MEHUYMBOCTU:
HEHACJIeICTBEHHAs U HACJIEICTBEHHASL.

MomudukanmonHass ~ W3MEHYMBOCTh.  Pomb  cpembl B (OPMHPOBAHHU
Mo pUKAMOHHON H3MeHYnBOCTH. Hopma peakiuu npusHaka. BapranuoHHsli psij
u BapuanioHHas kpuBas (B. UWoranmncen). CgoiicTBa MOAU(DUKAIIMOHHOM
W3MEHYHUBOCTH.

I'enoTunmueckas n3MeHIUBOCTL. CBOMCTBA TEHOTUIIMYECKON M3MEHYHUBOCTU. BHIBI
TEHOTUIMYECKON N3MEHUNMBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHass W3MEHYMBOCT. MeH03 ¥ TIOJIOBOM TIPOLIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POIlb KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHUU
TEHETHYIECKOT0 Pa3HOO0pa3Hs B Mpe/esiax OAHOTO BU/IA.

MyTtanuoHHas U3MEHYMBOCTb. BUJIbl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W HMHIYLUMPOBAHHBIC MyTalWU. SIepHBIE M IMTOIUIA3MAaTHYECKUE
MyTauuu. COMaTHYECKUE U MOJIOBbIE MyTallK. [ I[puurHbI BOSHUKHOBEHUS MYy TalUi.
MytareHsl ¥ HMX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUECKHX PsIIOB B HacleAcTBeHHON u3meHnunBocTH (H.U.
BagsusioB). Buesinepaast ”3MEHUHMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoaHas MOporpaMma HMCCIEAOBAaHHUS T'€HOMA
yernoBeka. MeTonbl  M3y4yeHHs ~TEHETUKM  4YeJIOBEeKAa: T'€HEAJIOrMYeCKu,
OJIM3HEIOBBI, LU TOIrCHETHICCKHIA, MONYJISIUMOHHO-CTATUCTUYECKH A,
MOJIEKYJIAPHO-T€HETUYECKUM. CoBpeMeHHOE OmpeAcIeHUE T€HOTHUIIA;
MOJJHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUITUPOBAHUE, B TOM YHUCJIE C IMOMOILIBIO
[11IP-anamu3a. HacnencrBeHHble  3a00J€BaHMS  4ejoBeKa. | e€HHBIE U
XPOMOCOMHBIE 00se3Hn YEJI0BEKa. bonesnn c HaCJIEICTBEHHOU
MIPeIPacOI0KEHHOCThIO. 3HaYEeHUE MEAUIIMHCKOM T'€HETUKU B MPEIOTBpAllleHUN
M JICUCHNH IT'€HETHYCCKUX 3a00yieBaHMii yeitoBeka. CTBOJIOBEIC KIIETKH

3.6

JloMmecTukalus U CeNeKIus. 3apoxkaeHne CeNIeKIMU U jomectukarmu. Yaenue H..
BaBuioBa o 1eHTpax MPOUCXOKACHUS U MHOT000pasusl KyJIbTYPHBIX PACTEHUIA.
Ponb ceneximu B cO3aHUK COPTOB PACTEHU M TIOPOJT KHUBOTHBIX. COpT, Mopoa,
mTaMM. 3aKOH TOMOJIOTUYECKHX DSJIOB B HacjenCcTBeHHOW w3MeHunBocTH H.U.
BaBuioBsa, ero 3HaueHue Jj1sl CENEKIIMOHHON paOOTHI.

Metoapl  cenekuMOHHOW paboThl. MckyccTBeHHBIN OTOOp: MaccoBblii U
WHIUBUAYATbHBIA.  OTambl ~ KOMOWHAIIMOHHOW — cenmekuuu.  VcmbiTaHue
MPOU3BOAUTENCH 1O TOTOMCTBY. OTOOp TO TEHOTHUITy C TOMOIIBIO OIICHKH
(dheHoTHIIa TOTOMCTBA M OTOOP M0 TEHOTHITY C oMotksio aHanmu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METOJ CeNIEKITMOHHON padoThl. PamuainoHHbIi 1
XUMHYECKU MyTareHe3 Kak MCTOYHHK MYyTaluil y KyJIbTYypHBIX (Qopm
opranu3MoB. lcnonb30BaHME TE€HOMHOIO pEJAKTUPOBAHHUS M METOJOB
pexombunanTHbix JIHK nms momyueHus HCXOIHOTO MaTepHana JJisi CEEeKIIHH.
[lomyuenne mnomumuounoB. BuyTtpuBuooBas rulOpuausaiums. bimskopoacTBeHHOE
CKpeIMBaHue, WM WHOpWAWMHT. HepoJcTBEeHHOE CKpelMBaHHWEe, WM ayTOPUIUHT.
I'ereposuc u ero mpuuunbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OTaanéHHas
rubpumzaiyst.  [IpeomoneHne Oecruiouisi MEXBUIOBBIX THOpWAOB. JlocTikeHUs
CEJICKIIMU PACTEHUH U KHUBOTHBIX
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3.7

OOBEKTHI, UCMIOTB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIC U TKAHEBHIC KYJIBTYPBI,
MHUKPOOPraHU3MBI, HMX  XapakTepucTuka. TpaaunuoHHas  OHWOTEXHOJIOTHS:
XJIeOOTeUeHNe,  MOJYyYEeHHUE  KHUCJIOMOJIOYHBIX  NPOAYKTOB,  BHHOJIENIHE.
Muxkpobuonornueckuid cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKHX TEXHOJIOTHH.
[IpousBomcTBO  Oenka, AaMHHOKHCIOT W BUTaMUHOB.  VckyccrBeHHOe
OIUIOIOTBOpEHUE. PEKOHCTPYKIMS SULEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX.
Mertoa TpaHCIUIaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHKEHepus. VICKyCCTBEHHBII CHHTE3 Te€Ha |
KoHCTpyupoBanue pexkomOuHantHeix JIHK. JlocTmkeHus © TepCHEKTHUBBI
XpOMOCOMHOW ¥ TeHHOW MHXEHepuH. MenuuuHcKkue OHOTEXHOJIOTUH.
Hcnonb30BaHKe CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3ye OpraHuIecKOro Mupa

4.1

4.2

43

buonoruyeckoe  pasHooOpasue  opraHusmoB.  CoBpeMEeHHas  cHCTEMa
opranudeckoro wmwupa. IlpuHnmnel knaccupukanuu opraHu3smMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIbHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
baktepuu, apxeu, 0JHOKIIETOUHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTUe
npotucthl. KosloHnanbHble Oprann3Mbl. [IBI)KEHUE OHOKIETOUHBIX OPraHU3MOB:
amMEOOUHOE, KTYTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKJIETOUHBIX OPraHU3MOB.
PazpaxuMoCTh y OAHOKJIETOYHBIX OPraHU3MOB. TaKCUCHI

MHorokiaeToYHble pacTeHus. B3anMOoCBs3b YacTel MHOTOKIIETOYHOTO OPraHU3Ma.
Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusma. OpraHuszm
Kak eauHoe 1enoe. TkaHu pacteHuil. Tumbl pacTUTENIBHBIX TKaHEH:
oOpa3oBarenpHasi, TOKPOBHAs, MPOBOJIIAS, OCHOBHAs, MeXaHWYEeCKas.
OcoOeHHocTH CTpoeHUs], PYHKIMN U paCIIOIOKEeHUs TKaHEeH B OpraHax pacTeHUI

BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHNd. OYHKIIUNA OPraHOB U CHUCTEM
opranoB. Kapkac pacreHunil. J[BU>keHNE MHOTOKJIETOUYHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKHUCIONO ra3a W MUHEPAIBHBIX BEIECTB
pactenusimu. Jlpixanue pacreHuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKU.
TpancnopTHele cucteMbl pacTeHuil. Beiienenume y pacrenuid. 3ammra y
MHOTOKJIETOUHbIX pacTeHuil. Kyrtukyna. CpencrtBa NmMacCMBHOM M XMMHUYECKOHN
3auThl. OUTOHIMIBL.

PasgpaxxuMocTh M peryisiliis y OpraHu3MOB. Pa3apakuMoCTb U peryisuus y
MHOT'OKJIETOYHBIX PaCTeHUI. POCTOBBIE BENIECTBA U MX 3HAYCHUE

4.5

4.6

MHOroKJIETOYHbIE  KMBOTHBIE. B3aWMOCBSI3b  4acT€d  MHOTOKJIETOYHOTO
opranu3ma. TkKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHU KUBOTHBIX U 4Y€IOBEKa. THITBI
KUBOTHBIX TKaHEW: SNUTEINalbHas, COCIWHUTENbHAs, MBbIIICUYHAs, HEpBHAs.
OcobenHoctu cTpoeHHs, (QYHKIUA M PACMOJNIOKEHUS TKaHEW B opraHax
YKUBOTHBIX U YEJIOBEKa

Oprasbl U CUCTEMBl OPTraHOB UBOTHBIX. DYHKIIMM OPraHOB M CHCTEM OpPraHOB.
Omnopa Tenma opraHu3mMoB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii U BHyTpeHHUH ckeneT. CTpO€HHE W THUIbl COCIUHEHHS
KOCTEi.

JIBrK€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. [luTanue sxuBoTHbIX. IluTanue
IIO3BOHOYHBIX XUBOTHBIX. HBIX&HI/IG JKUBOTHEIX. KoXXHOE JAbIXaHUEC. }Ka6epﬁoe u
NEroYyHOE JIbIXaHUeE.

HBIX&HI/Ie IIO3BOHOYHBIX KHWUBOTHBIX. 3BOJ’IIOIII/IOHHOG YCIOXXHCHUEC CTPOCHHA
NErKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHasi cucTeMa 4enoBeka. MexaHusm
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5.1

BeHTWISIIMKM JIETKUX Yy NTHIl W MICKOMUTAIOMMX. TpaHCIOPT BEUIECTB Y
opranu3mMoB. TpaHCHOpT BemecTB y KHUBOTHbIX. KpoBeHocHas cucrema u eé
opranbl.  KpoBeHocHas  cuctemMa  TIO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpOBOOOpamieHusl. OJBONIOIMOHHBIE YCJIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. BbIZieNieHue y OopraHu3MOB. Brigenenue y
KUBOTHBIX. COKpaTUTENnbHbIe Bakyosnu. Opransl BoiaeneHus. CBs3b MOJIOCTH Tela
C KPOBEHOCHOM W BBIICIUTEIIBHON cuUcTeMamu. BpiielieHMe y NO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[lokpoBbI u uX
MIPOU3BOTHBIC.

Pa3znpaxxuMocTh U perysuust y opranu3MoB. Pa3apaxuMocTs y OJHOKIETOYHBIX
opranm3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiuss y MHOTOKIETOYHBIX
pactenuii. PocToBble BellecTBa U UX 3HaYCHHE.

HepBHas cucrema u pediiekTopHas peryisiusi Y MHOTOKJIETOYHBIX YKHBOTHBIX.
HepBnas cuctema u e€ otaenbl. DBOMIOIMOHHOE YCIOKHEHUE CTPOCHHS HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pa3pabotka anroputmMoB u mporpamm i 3PQPEKTUBHON (PYHKIIHMOHAIBHON
aHHOTAITUU TCHOMOB, TPAHCKPHUIITOMOB, MIPOTEOMOB, MeTab0JIOMOB
MHUKPOOPTaHU3MOB, PACTEHUH, JKUBOTHBIX M YEJIOBEKa

OpraHI/IBM YCJIOBCKA M €TI0 310POBLEC

Opransl ¥ cUCTEMBI OPTaHOB 4esoBeka. OTaenbl TOJIOBHOTO MO3ra IIO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3yciioBHblE M yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeka. JKenes3sl JHAOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[eCTBME TOPMOHOB.
B3auMocBs3p HEpBHON M 3HIOKpUHHOW cucteM. [unoramamo-runodusapHas
cucrema. Peduexc u pedpnexropHast ayra. be3ycioBHbIe U yCIOBHBIE pe(IIeKChI
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3ammTa opranu3ma oT OosiesHed. MimmyHHas cucrtema venoBeka. Kietounsiii u
TYMOpaJIbHBIH MMMYyHHUTET. BpoXAEHHBINA, NpHOOpeTEHHBIN cnenuduyeckuit
UMMYHHUTET. Teopusi KIOHaJbHO-celeKTUBHOro ummyHurera (I1.Dpmux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib
BPOKJIEHHOIO HMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIl
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KpoBseHocHast cucrema u e€ opransl. Cepjie, KpOBEHOCHBIE COCYJbl U KPOBb.
Kpyru kpoBoobparienust. Pabora cepaiia u e€ perynsuus
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Jbixanue yenoseka. ud¢y3us razoB uepe3 MoBEpXHOCTh KIETKHU. [lpixaTenpHas
cucreMa 4eloBeKa. JIpIxarenpHas IOBEPXHOCTb. Perymauus  abIxaHwus.
JlbixaTtenbHble 00BEMBI

5.5

[MumeBapurensHas cucrema uenoBeka. OTIENbl MHINEBAPUTEITHHOTO TpPaKTa.
[IumeBapuTenbHble  kKene3bl.  BHYTPUIIONOCTHOE U BHYTPHUKIIETOUHOE
MUIIEBAPEHUE

5.6

IToxkpoBel M wux mnpousBojHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHKuMOHMpOBaHUE HedpoHa. DUIbTpaIHs, CeKpelHs U 0OpaTHOEe BCAachbIBaHHE
KaK MEXaHU3MBbI pabOoThl OpraHoB BblAeseHUs1. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

HBI/I)KGHI/IG YeJloBeKa: MbImieuHass cucreMa. CKeleTHBIS MBIIIOBI U KX pa60Ta.
CTpOCHI/IC W TUIIbI COCAUHCHUA KOCTeH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomononHass  teopuss Y.  JlapBuHa. [lpeamnochUIkKM — BO3HUKHOBEHMS
napsuHM3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.

JIBmokyuire cuiibl 3Boonuu BUaoB mo Y. JlapBuHy (BbICOKasi HMHTEHCUBHOCTh
pPa3MHOKEHUSI OPraHWU3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Oopnba 3a

45



6.2

CYIIECTBOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTerndeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtoru. CoBpeMEHHAas HBOJIOIMOHHAsT OMOJOTrHs. 3HAYEHUE SBOJIIOLMOHHON
Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa

[Monmynsauus kak sjeMeHTapHas exuHuna s3Bositolud. COBpEMEHHBIE METOJb
OLIEHKM TEHETUYECKOro pasHOOOpa3ust U CTPYKTYphl mnomyisuuid. V3meHenue
reHO(QOH/Ja MOMYJIALUUN KaK 3JIEMEHTAPHOE SBOJIIOLIMOHHOE SIBJICHHUE. 3aKOH
reHerudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOpPbl (IBMKYIIME CHJIBI) HBOJIOLUH. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHalpaBJICHHblE HW3MEHEHHMs 4acToT ajulened B momymsaumusax. Oddexr
OCHOBATEJI. Murpanuu. N3omsannus HOMYJISLIAN: reorpaduyeckas
(mpocTpaHCcTBEHHAas ), Orojoruueckast (penpoyKTUBHA ).

EcrectBennblii  orOop — HampaBusiommid  paxTop dBomouH. DopMer
€CTeCTBEHHOIO  OTOOpa:  JIBWXKYIUMH, CTAaOMIM3UPYIOIIMH, pa3pbIBAOIINNA
(mm3pynTuBHBI). [To0BOI 0TOOP.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MUKPO3BOJIIOLIUU.
Bo3HukHOBeHHE  mpUCIIOCOOJIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uavoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTEIBHOCTb
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u  cTpykrypa. BuaooOpa3oBaHue Kak — pe3ysbTaT
MUKpO3BOJIOLUU. M3omsauus — kinrodeBod ¢akrop BujpooOpasoBanus. Ilytu u
CIOCOOBI BHJ1000pa30BaHMS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIIOUIU3AIIHS,
ruGpuau3anys). JnmurenbHOCTh HBOIIOLMOHHBIX IPOIIECCOB.

Mexanu3mbl (GopMHUPOBaHUS OMOJIOTUYECKOTO pa3HOO0pasusl.

Ponp sBoMOLIMOHHON OMONOrMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHUs
O6nopazHooOpazusi. MUKPOIBOIIONMS U KODBOJIOIMS TApPa3uTOB U HMX XO35EB.
MexaHu3mbl HOpMUPOBAHHS YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PbOBI
C HeH

6.3

Metoapl nu3ydeHus: Makpo3Boironuu. [lageoHTomornyeckue MeToabl U3y4YEHUS
sBomtoruu. [lepexoanbie GopMbl U PUIOTEHETUYECKHE PSAJIbI OPTAaHU3MOB.
buoreorpaguueckue Meroas! udyueHus 3pontonun. CpaBHeHue (Gyopbl U GayHbI
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue odnactu 3emnu. Buasl-sHieMuxu u
PEJUKTBHI.

OMOpHOJIOTMYECKHE U CPABHUTEIBHO-MOP(OIIOTHYECKHE METOJbl HM3yUYeHUS
IBOJIIOLIMU. ['eHeTHueckne MeXaHU3Mbl HBOJIIOLMM OHTOTEHE3a U TOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBUIECTB. |'OMOJOTMYHBIE W  AHAJOTMYHBIE  OpPTraHbI.
PyaumentapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHE W  MaTeMaTH4YecKHe  METOJbl  M3YYEeHHUS  HBOJIOLHH.
I'omonornunsie reHbl. COBpEeMEHHbIE METOMbI MOCTPOEHHUS (PUIOreHEeTHUYEeCKUX
JIEPEBBEB.

XPOMOCOMHBIE MyTaI[{ U 3BOJIIOIHSI TEHOMOB.

OOme 3aKkOHOMEpHOCTH (IpaBuia) 3BONOLUU. HeoOpaTUMOCTh HBOJIOIMH.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUU

6.4

Hayunble ruMOTE3sl MPOWCXOXKIACHUS KH3HU Ha 3emie. AOHOreHe3 U
naHcrepMus. JloHay4YHBIC MPEICTABICHUS O 3aPOXKICHUH KU3HU (KPEAIMOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ OMPOBEPKEHUE ONMBITAMHU
®. Pemu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxneHue KHU3HU U
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acTpOOHOIOTHS.

OcHoBHbIE 3Tallbl HEOpraHMYecKoW sBoitonuu. [lmaHerapHas (reosoruyeckas)
HBOJIIONUS. XUMHUECKash »SBOJIOLUSA. AOHOTCHHBI CHHTE3 OPraHHYECKUX
BemecTB u3 Heoprannuecknx. Omeir C. Mumiepa u I'. FOpu. OO6pazoanue
nosnMepoB U3 MoHoMepoB. KoanepsartHas runoresa A.M. Onapuna, runoresa
nepBuyHoro OynboHa JIx. XommeliHa, reHeTudeckas rumoteza [. Mémrepa.
Pu6o3umer (T. Uek) u rumote3a «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopust 3emnu u meroanl €€ u3yueHusi. Vckoraemble OpraHMYecKUe OCTaTKU.
I'eoxpononorust u e€ Meronpl. OTHOCUTENbHAS M a0OCONIOTHAsE T€OXPOHOJOTHSL.
I'eoxpoHonoruueckas 1Kasa: 0Hbl, 3pbl, IEPUO/IBL, TTOXU.

HavanbHple 3Tanel opranndeckoil 3Boiouud. [losiBieHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OBOJIOLUS MeTabonn3ma. BO3HHKHOBEHHE TMEPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIEHKU KaK aHaJor MepBhIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLNUOHHOE MPOUCXOXKICHUE
BUpYycoB. IlponcxokieHue MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl HJBONIONMU BBICIIMX pacTeHui. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixon pacrenunit Ha cyumry. [losiBneHue CHopoBbIX pacTeHUN U
3aBoeBaHne umu cymd. CemeHHble pacreHus. lIpoucxokieHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tamnbl HSBONIONHMU JKABOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnos. [lepBrie XOpoBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxaeHre MICKOMHUTAIOMIUX U
ntul. [lpuHnun xmrodeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMH U
MM0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3Hu Ha 3eMiie 1o ApaM U MepHoaM: apXxeH, MpoTepo30i, Maaeo30u,
Me3030H, KaiHo30M. OOmas XapakTepucTHKa KiINMaTa W TeO0JOTHYeCKHX
npoueccos. [losiBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBINA COCTAB aTMOC]EPHI.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHE KPU3MUCHI mponuioro. I[lpuyuHbl u
CJIE/ICTBHSI MacCOBBbIX BbIMUpaHUil. COBPEMEHHBIN SKOJOTMYECKUU KPHU3UC, €T0
0COOEHHOCTH

6.5

Paznenst w 3amaum  aHTpomosyoruu. Metonel aHTpomnosiorud. CTaHOBIIEHHE
MPEACTABICHUHN O MPOUCXOXKACHUH UyeoBeKka. COBpEeMEHHbIE HAyUHbIE TEOPUH.
CxoacTBO 4YenmoBeka C KUBOTHBIMU. (CHCTEMAaTHMYECKOE IOJIOKEHHE YeJIOBEKa.
CBugerenbcTBa  CXOJACTBA  4YEJIOBEKA C  KUBOTHBIMH:  CPAaBHHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKHE, ($U3HOTIOTO-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTan4us 4eroBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOM
CUCTEMBI.

JIBmokyuire cuibl ((akTopbl) aHTpONOreHe3a: OMOJOrMYecKHe, COLHajIbHbIE.
CooTHolIeHrne OMOTOTHYECKUX M COITUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OcCHOBHBIE CTaIMM AaHTPOIOTeHe3a. ABCTPAIIONUTEKH — ABYHOTHE MPEAKH JIIOIEH.
UYenoBek  yMenblil, TIepBble  H3TOTOBICHUSA opyAaudl  Tpyza. UYenosek
MPSMOXOAIIMNA U TEPBBIA BBIXOA JIOACH 3a mpenensl Adpuku. YemoBek
reienpOepreckuii — oOmuUi TpeaoK HEaHIepPTATbCKOro YelOBeKa W YellOBeKa
pasymHoro. YenoBek HeaHIEPTaIbCKUUA KaK BHJI JIIOAEH XOJIOJHOTO KJIMMArta.
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UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEIIOBEK, OCBOCHUE
KOHTMHEHTOB 3a npeaenamMu AQpUKH.

DBOIIOLIUS  COBPEMEHHOTO 4YeNoBeKa. EcTecTBeHHBI OTOOp B MOIMYJSIMIX
yenoBeka. MyTanuoHHbI nporecc U noaumopdusm. [lomynsunoHHbIE BOJHBI,
npetid reHoB, Murpanus U «3pPEeKT OCHOBATEINST» B MOIMYJISIIUAX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (PKBaTopuaibHas), MOHIOJOUAHASA
(a3smaTcko-aMepuKaHCKasi). Bpemst M myTu pacceleHHs 4elnoBeKa I10 IUIaHETE.
EnuncTBO  dyenoBeweckux pac. HaydyHas  HECOCTOSATENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YelloBeKa K pa3sHbIM YCIOBUSAM OKPY)KAIOLIEH Cpebl.
Bmusnue reorpaguyeckoit cpeasl M Apeiipa reHoB Ha MOPQOJOTHI0 U
(bU3MONIOTHIO YeIOBeKa

ODKOCUCTEMBI U MMpUCynmure MM 3aKOHOMECPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HayKaMHu.

Mertoabl skonoruu. IloneBble HaOmrOAEHUS. OKCIEPUMEHTHI B  3KOJOTHMH:
NPUPOAHbIE U JiabopaTopHble. MoOJeNUpoBaHUE B 3KOJOTMU. MOHUTOPHUHT
OKpY’Kalollel cpesibl: JIOKaJIbHbINA, pernOHAIbHbIN U TT100aIbHbIN

Okosorndyeckue (GaxkTopbl U 3aKOHOMEpHOCTH ux jedctBus. Knaccudukanums
9KOJIOTHYECKUX  (PAKTOpoB: abmoTHYEecKHe, OWOTHYECKHE, aHTPOIIOTCHHEIE.
OOme 3aKOHOMEPHOCTH JIEHCTBMSI 3KoJorndeckux ¢akropos. IIpaBuio
munnmyma (K. Hlnpenrens, 0. JIu6ux). TomepanTHOCTh. DBpHOMOHTHBIE U
CTEHOOUOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak 3KOJOrHUecKuil (akrop. JlelicTBue pa3HBIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMii M >KMBOTHBIX MO OTHOUIEHMIO K cBeTy. CHUrHajbHas pojib CBETa.
doTtonepuoausM.

Temnepatypa kak »3kojorumyeckuil ¢akrop. JlelictBue Temmeparypbl Ha
opranusmsl. [JoMKHUIOTEPMHBIE U TOMONOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skojorndeckuit ¢aktop. [Ipucnocobnmenus pacteHMH K
no/i/Iep>kaHuio BogHOro Oananca. Krnaccudukaiuys pacTeHU MO OTHOIIEHHUIO K
BoJie. [IpucnocobaeHns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIlHAasA, ITOYBEHHAas,
ryOMHHas  TOANOYBEHHAas, BHYTPUOpPraHW3MEHHas. DOU3NKO-XUMHUYECKHE
0COOEHHOCTH cpei OOMTaHus OpraHu3MoB. lIpucmocoGiieHHs OpraHu3MoB K
KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpHcrnoco0IeHHOCTh OpPraHM3MOB K CE30HHBIM HM3MEHEHMSIM YCIOBUMN
KHU3HU.

Xuznennvie popmbl opranusmos. [loHsTHe o xu3HeHHON Qopme. Ku3HeHHbIE
(dopMBI pacTeHMI: JepeBbs, KyCTapHUKU, KYyCTapHUYKH, MHOTOJICTHHE TPAaBBI,
oJlHoJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI JKUBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a3poOHOoHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckune daxTopbl. Bumpl OMOTHYECKHUX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3auMOJeiicTBUS  (Tommueckue, (opuueckue, (¢dadbpuyeckue). 3HAUCHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN JUIsl CYLIECTBOBAHHS OPraHU3MOB B Cpele
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obutanus. [IpUHINI KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

7.4

7.5

DKOJOTUYECKHE XAPAaKTePUCTUKHU MOmyisiuu. [lomymsimust kak Ouoioruveckas
cucrema. Poiib HEOTHOPOIHOCTH cpelibl, (hru3nuecKkux 0apbepoB U OCOOEHHOCTEH
OMOJIOTHH BHIIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIUN.
OcCHOBHbIE TOKa3aTeau MNOMYJSLHUUA: YUCIECHHOCTb, IUIOTHOCTb, BO3PAaCTHAs H
MOJIOBast  CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLusl.

DKkoJyioruueckasi CTpykrypa mnonyisuud. OIeHKa YUCICHHOCTH MOIYJISIIUH.
JluHaMyka nomyJjsiuuyd U €€ peryJisuus. buoTudeckuil moTeHuuan MOIyJIsuu.
MopenupoBanue JAUMHAMUKA —monyJjsiuud. KpuBble pocTta  UHMCIECHHOCTH
nonyysauu. KpuBble BbDKMBaHUs. Peryisius 4uMCIEHHOCTH MOIYJSLUN: pOib
(akToOpoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
ctpareruu BunoB (1- u K-ctparerun).

[TonsTe 00 SKoJOrMYeckod HuUIIe BHAa. MecrooOutanne. MHOroMepHas
Mozenb skonormyeckor Humm Jx.M. XarumHcona. Pa3Mepsl 3KOnOrm4eckoit
Huiy. [loTennuanbHas 1 peaaTu3oBaHHAs HUIIIH.

Bua kak cucrema nomynsuui. Apeansl BUJIOB. Buasl M MX KU3HEHHbIE
CTparerud.  3aKOHOMEPHOCTH  TOBEACHHS W  MWUTpaluil  >KMBOTHBIX.
buonornueckre HHBa3UM Yy>KEPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u MexIy
opraHu3mMamMu B OuoIleHO3e. JKOocHcTeMa Kak OTkpbiTas cucrema (A.lx.
Tencnu). @yHKIMOHANBHBIE OJIOKM OPraHU3MOB B DKOCHCTEME: MPOAYIEHTHI,
KOHCYMEHTHI, peIyleHThl. Tpodudeckue ypoBHU. Tpodudeckue Hend U CETH.
Abuotnyeckue 61moku sKocucteM. [TouBbl U mibl B 3KocucTeMax. Kpyrosopot
BEILIECTB U MMOTOK SHEPTUH B IKOCUCTEME.

OcCHOBHBIE TOKa3aTeNM 3KOCUCTEMBI. buomacca v mpoayKuus. DKOJOTUYECKUE
MMUPaAMUJIBI YHCesT, OMOMACChI  SHEPTHH.

HanpaBneHHble 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIC CYKIIECCMM M WX TPHYMHBL. AHTPONOTeHHBbIE BO3JCUCTBHS Ha
cykueccun. KimnmakcHoe cooOmiectBo. bruopaznooOpasue 1 moinHOoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArponeHo3. Paznnuust Mmexay aHTpONOT€HHBIMU M TPUPOIHBIMH 3KOCUCTEMAMMU.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas dmopa u
(ayna. CuHaHTpONHM3alUs TOPOACKON ¢ayHbl. bromornueckoe u X03siiiCTBEHHOE
3HAYEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[Iepenoc sHeprun U BEWIECTB MEXKIAY CMEXHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpPraHu3MOB, TIONYJISIUMA W OSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U
AHTPONIOT€HHBIX BO3CUCTBUN

buochepa — oOmemnanerapHas o0Oojouka 3emiid, TA€ CYIIECTBYeT WU
cyliecTBoBasia XH3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero PyHKINH.
3aKOHOMEPHOCTH cCyIlecTBOBaHUS Ouocdeprl. OcobeHHOCTH Ouochepbl Kak
mI00anbHOM  JKOocHCTeMBl.  JluHamMuyeckoe  paBHOBecue B Owmocdepe.
KpyroBopoTsl BemecTB M OHOreOXMMHUYECKHME LMKIBI (YIJIepoaa, a3oTa).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh OMoctepsl. Ilonsatue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHApa,
XBOWHBIE Jleca, CMEMIaHHbIE W IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHEI,
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7.6

MyCTBIHU, TPOMHYECKHE Jieca, BBICOKOTOpbA. Kimmar, pacTUTenbHBIA U
KHUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIHS KUBBIX CHUCTEM, OI[CHKAa X PECYpPCHOrO MOTCHIMANA U
onocdepHbIX GYyHKINN

DKoJOrH4ecKre KpU3UChl U X MpUuuHbl. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3IYIIHOU cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJAHOW CPEJbl.
Oxpana BoAHBIX pecypcoB. Pa3pymienne nouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPOIIOr€HHOE BO3JCHCTBUE HA PACTUTENIBHBIM W KUBOTHBIM mup. OxpanHa
PaCTUTENBHOTO M KUBOTHOTO MHUpPAa. OCHOBHBIC MPUHLHUIBI OXPAHbl TPUPOIBL.
Kpacupie kaurun. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Boranuueckue casibl ¥ 300JJ0TUYECKHUE TAPKH.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO PpA3BUTHUS YEJIOBEYECTBA U MPHUPOJBI.
PanmonansHOoe  MpUPONONOJIB30BAaHUE M COXPAHEHHE  OMOJIOTHYECKOTO
paszHooOpasus 3eMiaun
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