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HOACHUTEJIBHASA 3AIINCKA

[Tpn pa3paboTke mporpammbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY ISl
ONMpEACNEHUsT MOAXOA0B K (OPMUPOBAHUIO COJEP)KaHUS Y4YEOHOro MpeaMera
«buonorus»  coctaBunM: KoHUENTyaneHble mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJCH, COACPKAHUSA, PE3YJbTaTOB OOydYeHUs W
TpeOOBaHUI K YPOBHIO MOJArOTOBKH BBIMYCKHHUKOB, MOJIOXKEHHUS 00 O0IIMX LENAX U
NPUHLAINAX, XAPAKTEPHU3YIOLIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
oOmero oOpazoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOKEHUS O
cnenudpuke OUOJIOTUN, €€ 3HAYCHUH B MO3HAHWUM >KABON MPUPOABI U 00ECICYECHUN
CYILIECTBOBAHMSI YEJIOBEUECKOTO oOmecTBa. COrNMacHO HA3BAHHBIM TOJIOKEHUSIM,
ONMpeAeIEHbl OCHOBHBIE (PYHKIIMH MTPOTPAMMBI MO OMONIOTHH U €€ CTPYKTYpa.

[TporpaMmma mo Owosiormm JAET MPEACTABICHUE O LEIX, 00 oOuiei
cTparerud OOy4Y€HMs, BOCHOUTAHHMS M PA3BUTHS OOYYAIOIIMXCS CPENCTBAMHU
yueOHOro mnpeamera «bHONOTHS», ONpeAenseT O00A3aTeNnbHOE NPEAMETHOE
COJEP)KAHUE, €ro CTPYKTYpPy, PpacnpelcicHue MO pasfeliaM W TeMau,
PEKOMEHIYEMYIO TIOCIIEA0BATENBHOCTh U3YUYCHHS YUEOHOr0 Marepuasia ¢ y4éToM
MEXMPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTMKKA 00Pa30BATEIBHOIO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTENH 00y YarOIInXCs.

B nporpamme mnmo OHONOrMM TakKK€ YUMTBHIBAKOTCS TpPeOOBaHUS K
NJIAHUPYEMBIM JINYHOCTHBIM, METAMPEAMETHBIM M TMPEAMETHBIM PE3yJbTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB  Y4€OHO-ITO3HABATEIIBHOM
JEATENBHOCTH/YUEOHBIX JEHCTBUNA O0ydYarolMXCcs MO OCBOCHUIO COACPKaHUS
OHOJIOrMYECKOro 00pa3oBaHMsI.

B nporpamme mo 6uonorun (10-11 knaccel, 6a30BbIii yPOBEHB) pPean30BaH
OPUHLKAN MPEEMCTBEHHOCTH B W3Y4YCHHHM OWOJIOrMH, Onarojaps 4eMmMy B HEW
OPOCMATPUBACTCS  HAMPABICHHOCTh HA PA3BUTHE 3HAHWH, CBSA3AHHBIX C
(OpPMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHHS,  LEHHOCTHBIX
OPUEHTALMI JIMYHOCTH, 3KOJOTUYECKOTO MBILUICHHUS, MPEACTABICHUH O 3A0POBOM
oOpaze >KM3HM W OCpPEKHBIM OTHOIIEHWEM K OKPY’KAKOWIEH MPUPOJHONH cpene.
[ToaTomMy Hapsany ¢ M3ydeHHEM OOLICOMOJIOTHUECKUX TEOPUH, a4 TAKKE 3HAHWMA O
CTPOEHHMH KMBBIX CUCTEM PA3HOIO PAHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MPOrpaMMme MO OMOJOTMM yAEICHO BHUMAHKWE MCHOJB30BAHUIO
NOJIyYEHHBIX 3HAHWI B MOBCEIHEBHOM KM3HU [T PEIICHUS MPUKIIAIHBIX 33124, B
TOM 4YHCJE. TPO(UIAKTUKMA HACJIEICTBEHHBIX 3a00JICBAHUN YEIIOBEKA, MEIUKO-
TEHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 3KOJIOTHYECKH
1enecoo0pa3Horo MOBEACHHUS B OKPY)KAIOLICH NPHUPOJHOM cCpene, aHanusa
BIIUSIHUSL XO3SHCTBEHHOW AECATEILHOCTH YEJIOBEKA HA COCTOSHUE TMPUPOIHBIX W
MCKYCCTBEHHBIX 3KOCHCTEM. Y CUJICHUE BHUMAHUS K MPUKIAIHONH HAPABIECHHOCTH
y4eOHOro npeaMera «buosiorusy» mpoaUKTOBAHO HEOOXOAUMOCTHIO 00E€CICUCHHUS



YCJIOBUIA AJIsl PEIICHUS] OJHOM U3 aKTyaJIbHBIX 3334 HIKOJbHOTO OMOJIOTHYECKOTO
oOpasoBaHMsl, KOTOpas mnpeanojaract (popMHpOBaHWE y  OOyYarOLIMXCs
CMOCOOHOCTH aANTUPOBATLCS K M3MEHECHUSM JUHAMUYHO Pa3BUBAIOLICTOCS
COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHWs 3aHUMAET BAXKHOE
Mecto. OHa obOecneunBaer (HOPMHUPOBAHUE Yy OOYyYAIOIUXCS MPEACTABJICHUA O
HAY4YHO! KapTHMHE MUpA, pacliupseT U 000O0IaeT 3HaHUSl O KUBOM Mpupoie, ¢
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allid W HBOJIIOLUM, CO3JAET
yCIOBMSI  JUIs: TO3HAHWUS  3aKOHOB  SKMBOW  Tpupoibl, (HopMupoBaHuUs
(YHKIMOHAIBHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO M 0Oe3omacHoro oodpasa
YKU3HU, IKOJIOTHUECKOTO MBILLIEHUS, IEHHOCTHOTO OTHOILEHUS K >KUBOI MPUPOJE
U YEJIOBEKY.

Bonbiioe 3HaYeHre OUOJIOTHSL UMEET TAKXKE JJIsl PELICHUS] BOCIUTATEIbHBIX U
pa3BHBAKOIIMX  3a7a4  CcpeaHero  odmiero  oOpa3oBaHMs,  COIMANIM3AlUA
oOyyaromuxcs. M3yuenne Guonorun odecrneunBacT yCaoBHs Uit (POPMUPOBAHUS
UHTEJUIEKTYaJIbHBIX, KOMMYHUKALIMOHHBIX M  HMH()OPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPbI, CHOCOOCTBYET MHTErpali OMOJIOTMYECKMX 3HAHWNA C
NPEJICTABJICHUSMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadpuu. HazpaHHble MOJOXKEHUS O MPeIHA3HAUYEHUM Y4YeOHOTO MpeaMeTa
«buonorus» coCTaBUIM OCHOBY JJsi ONpEACNCHHs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €r0 COACp)KaHUs, TMPEACTABICHHOTO B MPOrpaMMme IO
OHOJIOT M.

Ot0op conepxkaHusi yyeOHOro npeamera «buosiorus» Ha 0a30BOM YPOBHE
OCYLIECTBIEH C TO3ULUH KyJbTYpOCOOOpPA3HOro MOAX0/a, B COOTBETCTBUM C
KOTOpbIM 0Oyuarouiuecs MOJKHBI OCBOMTH 3HAHUS U YMEHMS, 3HAUUMBIC ISl
(dopMupoBaHus OOHIEH KyJIbTYPbI, ONPEIACISAIONME AJCKBATHOEC TMOBEACHUE
YeJIoBeKa B OKPY’KAIOLIEH MPUPOTHON cpese, BOCTPEOOBAHHBIE B MOBCEAHEBHOM
JKA3HU M TPAKTUYECKON aesaTenbHOCTH. Oco00€ MECTO B ATOM CUCTEME 3HAHMIA
3aHUMAIOT AJIEMEHTHI COJIEPXKAHMS, KOTOPBIE CITy>KaT OCHOBOM Ajisi hopMupoBaHHUsI
[IPEICTABICHUT O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa |
LHEHHOCTHBIX ~ OPUEHTALUSAX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  TyMaHU3alUuK
OHOJIOrMYECKOro 00pa3oBaHMsI.

CTpyKTypUpOBaHHE COJAEpKaHMsl y4eOHOro Martepuana B MpOorpamme o
OMOJIOTUM OCYIIECTBICHO € YUYETOM MPUOPUTETHOTrO 3HAUEHUS 3HaHWK 00
OTJIMYUTETBHBIX 0COOCHHOCTSX KMBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu u
ABOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKTYpE yueOHOro npeameTa « buosorus»
BBIJICJICHBI CJIEIYIOINE COEpKaTeNbHbIe TUHUK: «brosorus kak Hayka. MeTobl
HAy4YHOro mo3HaHus», «KieTka kak Ouonoruyeckas cucremay, «OpraHu3M Kak



Ounonornyeckas cucrema», «CUCTeEMa M MHOroo0pa3ve OPraHMuYECKOro MUpPAy,
«IBOJTIOLIHS YKUBOU MPUPOABD, « IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTI.

Llens wm3ydenuss yueOHOro mpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJcHUE  OOy4YarIMUMHUCS 3HAHUSAMH O  CTPYKTYPHO-(QYHKIMOHATBHON
OpraHM3ali JKMBBIX CHCTEM PA3HOT0 PpPaHra W NOPUOOPETEHUE YMEHHMH
WCIOJIb30BaTh 3TH 3HAHUS AJII TPAMOTHBIX JCHCTBUH B OTHOLIEHHMH OOBEKTOB
YKUBOU MPUPOABI M PELICHHSI Pa3JIMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTwkeHHE 1eNn U3ydeHust yueOHoro npeaMera «buonorusy Ha 0a30BOM
YPOBHE 00ECNEUNBACTCS PEIICHUEM CIIEAYOIIUX 3a1a4:

OCBOCHME OOYYArOIMUMUCS CHCTEMBI 3HAHUI O OMOJIOTMYECKHX TEOPHSX,
YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABWIAX, CIAYXKAIIUX OCHOBOM
s (popMHpPOBaHMS TPEACTABIEHUI O €CTECTBCHHO-HAYYHOH KapTHHE MUpPA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OPraHMU3AlNM, BbIAAOIIMUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIICOBAHMAX B OUOJIOTHH,

(¢opmupoBaHue y OOYyYAIOIIMXCS TMO3HABATEIBHBIX, MHTEIUICKTYAIbHBIX W
TBOPUYECKUX CIMOCOOHOCTEH B MPOLECCE aHAIM3a JAHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISAO0B, WACH W TMOAXOAOB K HM3YYEHUIO >KMBBIX CHCTEM
Pa3HOro ypOBHS OPraHU3aliH;

CTaHOBJIEHUE y oOywatrommxcs oOuieil KynabTypel, (YHKIHMOHAIBHON
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBICHATH U OLCHUBATH SBJICHUS OKPY>KAFOIIETO
MUpa KUBOM MNPUPOABI HA OCHOBAHWW 3HAHWI M OMNbITA, MOJYYECHHBIX MPH
U3Y4YEHUU OMOJIOTUY,

(¢opmupoBaHue y OOYYAOIIMXCS YMEHWHA WIUIFOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHWI B MPAKTUYECKOW MACITETBHOCTH YEOBEKA, PA3BUTHHU
COBPEMEHHBIX MEJAULIMHCKUX TEXHOJIOTHNA U arpoOOMOTEXHOIOTHH;

BOCIUTAHHE YOEKAEHHOCTH B BO3MOKHOCTH IMO3HAHUSI YEJIOBEKOM YKHBOMA
MPUPOJIBL, HEOOXOAUMOCTH O€PEKHOTO OTHOIICHUS K HEH, COOJTFOICHHS STHUECKUX
HOPM IPH NPOBEACHUHN OMOJIOTHYECKUX UCCIIET0BAHUN;

OCO3HAHWE ILICHHOCTH OWOJIOTMYECKWX 3HAHWN [ TMOBBIMICHHAS YPOBHS
AKOJIOTHYECKOHN KYJIBTYPHI, 1UIsl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

NPUMECHEHHE MPUOOPETEHHBIX 3HAHWIA U YMEHUI B MMOBCEAHEBHOM YKU3HU ISl
OLICHKH MOCJEACTBUN CBOEH ACATEILHOCTH MO OTHOWIEHUIO K OKPY>KAKOIIEH Cperie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHHME W COOJMIOJCHUE MEp NPOPUIAKTUKA
3a00JICBaHHA.

B cucreme cpeanero oOmero oOpasoBaHus «bHojorus», uaydyacmasi Ha
0a30BOM YPOBHE, SBISETCS O0A3ATEIBHBIM YUYEOHBIM MPEAMETOM, BXOSIIAM B
COCTaB NPEeAMETHON 0011acTh « ECTECTBEHHO-HAY YHBIE MTPEAMETHD).



Jist u3ydeHusi OM0JI0TMM Ha 0A30BOM YPOBHE CPEHETO 00IIEro 00pa3oBaHus
otBoguTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Heaento), B 11 kiacce — 34
yaca (1 yac B Hezeno).



COIEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi Kak HayKa.

buonorus kak Hayka. CBs3b OMOJIOTMM ¢ OOLIECTBEHHBIMU, TEXHHYECKUMU U
JIPYTHMHU €CTECTBEHHBIMH HayKaMmu, Quimocouei, STUKOM, 3CTETUKON U mPaBOM.
Pone Owosmormm B (OPMUPOBAHMM COBPEMEHHOM HAy4HOH KapTUHBI MUPpA.
Cucrema OHOJIOTHYECKHX HAYK.

MeToapl NO3HAHMS )KUBOH MPUPOABI (HAOMIOAEHUE, SKCIIEPUMEHT, OMUCAHUE,
U3MEpEHUe, KiIaccu(puKalms, MOACIMPOBAHKE, CTaTHCTHYECKas 0O0paboTka
JTAHHBIX).

JlemoHcTpauuu:

[Toprpeter: Y. Hapsun, I'. Menaens, H. K. Konsros, /Ix. Yorcon u @. Kpuk.

Tabmuuel u cxembl: « MeTOIbI MO3HAHUS KHUBOW TPHPOIBIY.

JlaGopaTopHbIe 1 NPAKTHYECKHE Pa0OTHI:

[TpakTuueckas pabora Ne 1. «Hcmonb3oBaHHWe pa3IMUHBIX METOAOB MNPH
U3YUYEHUU OMOJIOTUYECKUX OOBEKTOBRY.

Tema 2. JKuBble CHCTEMbI H HX OPTaHH3ALMSA.

2KuBbie cuctembl (OMOCUCTEMBI) KaK MPeAMET U3ydeHust Ononoruu. OTimumne
JKUBBIX CHCTEM OT HEOPraHWYECKON MPUPOJIBI.

CBoiicTBa OMOCHCTEM M X Pa3HOOOpa3ue. YPOBHU OpraHu3aluu OMOCHCTEM:
MOJIEKVJIAPHBINA, KJIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIA, MNONMYJIALHOHHO-
BHJIOBOM, 5KOCHUCTEMHBIN (OMOreOLEHOTHYECKUH ), OMOCHEPHBIA.

JlemoHcTpauuu:

Tabmuuel 1 cxembl: « OCHOBHBIC MPU3HAKK >KA3HW», «YPOBHU OpPraHHU3aLNH
JKUBOM IIPAPOIBIY.

O6opynoBanue: Moaenb MoJiekyisl JJHK.

Tema 3. XumMH4YeCKHIl COCTAB U CTPOCHHE KJIETKH.

XAMHMYECKUI COCTaB KIIETKM. XUMHYECKHE DIIEMEHTBI. MAKPOAJIEMEHTHL,
MUKPOJIEMEHTHL. BOJa 1 MUHEPAIbHBIE BELIECTBA.

OYHKIMM BOABI W MUHEPAIBHBIX BELIECTB B KieTKe. llommepxaHue
OCMOTHYECKOr0 OanaHca.

Benku. CocraB u cTpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEPBI OEJKOB.
He3ameHuMBbIE M 3aMEHUMBIE AMUHOKHUCIIOTBL. AMHUHOKUCIIOTHBIA COCTaB. Y POBHH
CTPYKTYpbl ~O€JIKOBOH MOJEKyJbl (NMEPBUYHASA, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKME CBOMcTBa OcnkoB. buonormueckue
(GyHKIMK OEIKOB.



depMeHTHT — OWOJorMYecKue Karaau3aropbsl. CTpoeHue (epMeHTa:
aKTUBHBIM 1EHTp, cyOcTpatHas cnenupuyHocTb. KodepMmeHTbl. BuTaMuHBL
Otnuust PEPMEHTOB OT HEOPTAHUYECKUX KaTATM3aTOPOB.

Yrnepoapl:  MoHOcaxapuabl  (TVIFOKO3a, pubo3a W JI€30Kcupudo3a),
aucaxapuabel - (caxapo3a, JaKkTo3a) W mojucaxapuiibl  (Kpaxmani, TJIMKOTEH,
LEITI003a). bronornueckne GyHKIMU YIIIEBOIOB.

Jlunuaer:  Tpurnuuepuasl, Qochommunuael, crepouasl. [ 'mapounbHO-
ruapodoOHble  cBoicTBA. buonornueckue ¢QyHKuuM JUNUAOB. CpaBHEHUE
YIJIEBOAOB, OCIKOB M JIMIUAOB KAK HCTOYHHKOB SHEPIUH.

Hyknewnosbie xucmotel: JIHK wn PHK. Hykneoruasl — MOHOMEpBI
HYKJIEHHOBBIX KHCNOT. Ctpoenne u ¢pyHkumu JJHK. Crpoenune u ¢pynknun PHK.
Buasl PHK. AT®: crpoenue u QpyHKIUM.

LluTonorus — Hayka o kieTke. Kilerounas Teopust — npuMep B3auMOACHCTBUS
uacH 1 (PakTOB B HAYYHOM MO3HAHWK. METOABI N3yUEHUS KIIETKH.

Knerka kak wnenoctHas s>kuBas cucrema. OOmME TNPU3HAKK  KIIETOK:
3aMKHYyTas Hapy:kHas MemOpana, monekysbl [IHK kak reHetnueckuii anmapar,
cUcTeMa CUHTE3a Oenka.

Tunel KIETOK: 3YKapUOTHYECKas M MpokapuoThueckas. (OcoOEHHOCTH
CTPOECHMsI MPOKApPUOTHYECKON KieTku. Knetounas crenka Oakrepuii. CTtpoeHume
AYKAPUOTHYECKON KIETKA. OCHOBHBIC OTJIMYWS PACTUTEIBLHOW, >KUBOTHOW H
IpUOHON KIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKA, INIMKOKAIUKC, UX
¢ynkmu. [Tnazmatndeckas memOpana, €€ cBoiicTBa 1 pyHKUMH. [{uTonnazma u eé
opranousibl. OpHomemMOpaHHbie opraHouabl kietku: OIIC, ammapar [onbmxkwy,
JM30COMBL.  [10NyaBTOHOMHBIE OPraHOWIbl KJIETKA: MHUTOXOHIPHUH, TUIACTHJIBI.
[TpoucxoxxacHre MUTOXOHAPWA W miactua. Buael tuactua. HememOpaHHBIC
OpraHouAbl KJIETKW. PHOOCOMBI, KIETOYHBIH LEHTP, UEHTPUONIHA, PECHHUYKH,
KITYTUKH. DYyHKIMKA OPraHOMI0B KIETKU. BKIFOYEHUS.

Snpo — perynaropHbli HEHTP KaeTkUu. CTpoeHHe sapa: siAaepHas 000JI0YKa,
KapuoIuIa3Ma, XpOMaTHH, SAPBILIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

JlemoHcTpauuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Ilnelinen, P. Bupxos, Jlx.
YorcoH, ®. Kpuk, M. Yunkuuc, P. ©®panknud, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMUYECKHX OJIEMEHTOB B HEKMBOM
npupoaey, «PacnpeneneHne XUuMUYECKUX 3JIEMEHTOB B YKUBOH TIPUPOACY.

Tabmuuel u cxemel: «llepuogrueckas TaONMIA XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHHEe MOJIEKYJIBI BOABD, «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OElIKay,
«Ctpoenue pepmenta», «Hyknennosbie kucnotel. JJHK», «CtpoeHne MoseKybl



AT®», «CTpoeHrE dYKAPUOTHUECKOW KIETKMY, «CTPOECHUE YKUBOTHOU KIIETKWY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOCHHUE MPOKAPHOTHYECCKONW KIIETKWY,
«CTpOEHHUE A1pa KIETKNY, « YTIIEBOIABDY, «JIMIHAIbI».

OOopynoBaHHE: CBETOBOW MMKPOCKON, OOOPYAOBAHHME HJsi TMPOBEACHUS
HaOFOICHUH, W3MEPEHUI, SKCIECPUMEHTOB, MHUKPOIMPEMAPAThl PACTUTEIBHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHbIe 1 NPAKTHYECKHE Pa0OTHI:

JlaGoparopHas padora Ne 1. «M3ydeHuWe KaTaIMTUUYECKOH AaKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMUIIa3bl UIIA KaTajla3bl ).

JlaGoparopHast pabora Ne 2. «M3yueHuE€ CTpOEHUS KJIETOK PACTCHHUIA,
JKUBOTHBIX W OaKTepWii MO MUKPOCKOIOM HA TFOTOBBIX MHUKpOIpenaparax u ux
OMHCAHUEY.

Tema 4. JKusHenesiTeJIbHOCTb KJICTKH.

OOMEH BEIECTB, WM META0OIM3M. ACCUMWISIIMS (ITACTUYECKUH OOMEH) 1
JUCCUMMWIISIIUS (DHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €AMHOr0 Mpolecca
meTabonu3mMa. Ponb 3aKOHOB COXPAHEHWs BEUICCTB W JHEPIMM B MOHMMAHWUA
MeTaboIHu3Ma.

Tunsl 0OMeHa BenlecTB: aBTOTPO(PHBIA U reTepoTpodHblid. Posib GpepmeHTOB
B OOMEHE BEUICCTB U MPEBPALICHUH SHEPTUU B KIIETKE.

dorocunTe3. CBeToBas W TemHOBas (Qa3el  porocuHTe3a. Peakumm
(dotocunTe3a. DPPeKkTUBHOCTE PoTocuHTE3a. 3HAYCHUE (POTOCUHTE3A JUTS JKU3HU
Ha 3emiie. BausHue ycnoBuil cpenbl Ha POTOCUHTE3 U COCOOBI MOBBILIEHUSI €T0
NPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMOoCHHTE3. XEMOCHHTE3UPYIOIINE OaKTEpUU. 3HAYEHUE XEMOCUHTE3a ISl
JKU3HM HA 3eMUIE.

OHepreTuyecknii 0OMeH B KJIETKE. PacluenieHue BEIECTB, BBIICICHHE U
AKKyMYJIHPOBAHUE SHEPTUHU B KIIETKE. DTaNbl SHEPTETUUYECKOro oOMeHa. [ muKkomms.
Bpoxxenne u ero Buapl. KucinopogHoe OKHUCIEHWE, WM KIETOUYHOE JBIXaHUE.
OxucnurensHoe gpochopunpoBanne. IPHEKTUBHOCTh FIHEPreTHUECKOr0 0OMEHA.

Peaknyu marpuuHoro cuHre3a. ['eHermueckas wuHpopmamms u JHK.
Peanuzanmst renetmdeckoi MHQOpManMKM B KIETKE. ['€HETMYECKHWA KOO W €ro
cBoiicTBa. Tpanckpunums — marpuunblii cuate3 PHK. Tpancnsiuus — OuocunTe3
Oenka. Ortansl TpaHcisumu. KomupoBanme amuHOKuCHOT. Ponbs pubocom B
OnocuHTe3e OenKa.

Heknerounsie popmbl xu3Hu — BUpYychl. Mctopust oTkpeiThs Bupycos (. H.
HpBanoBckuii). OCOOEHHOCTM CTPOEHMST M JKA3HEHHOIO IMKJIAa BUPYCOB.
Bakrepuodarn. bonesnn pacteHuii, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmynoaeduumra uenoseka (BUY) — Bo30yaurens CIIA/la.



OOpatHast ~ TpaHCKpumuMs, peBepraza W uHTerpasa.  lIpodwmnaktuka
pacnpocTpaHEHNsI BUPYCHBIX 3a00JICBaHHIA.

JlemoHcTpauuu:

[Toptpetsr: H. K. Kosenios, /I. . UBanoBckuit, K. A. Tumupsses.

Tabmuibl 1 cxembl: «Tunbel nutaHusy, «Metabomuzmy, «MUTOXOHAPHUS,
«OHepreTuueckuii oOMeny, «Xjopomnacty, «Dorocunresy, «Ctpoenue JIHK»,
«CTpoeHre U PYHKIMOHUPOBAHUE reHay, «CHHTE3 Oenkay, « eHETHYEeCKU KO,
«Bupyce», «bakrepuodparn», «CtpoeHre W >ku3HeHHBIH 1ukn Bupyca CIIM/la,
OakTepuodara», «Pemnukarms JTHK».

ObopynoBanue: moaenu-anmmkanyu «Yasoeane JJHK u Tpanckpunmsy,
«buocuaTes O6enka», « CTpOCHHE KIIETKA», MOAEb CTPYKTyphl JJHK.

Tema S. PasMHOKeHHe 1 HHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounplii nukn, wiM SKM3HEHHBIA LMK KIeTku. UHTepdasza u MuUTO3.
[Tpouecchl, npotekatomue B HHTepdaze. Permmkanms — peakuuss MaTpUYHOTO
cuteda JIHK. CrpoeHne XpomMocoM. XPOMOCOMHBIM Ha0Op — KapWOTHIL
JIMIUTOWAHBIA W TamwlOMAgHBIA ~ XPOMOCOMHBIE ~ HAa0Opel.  XPOMATHIBL
LIATONOTMYECKAE OCHOBBI  PA3MHOXKECHMST W WHIMBHAYAIBHOTO  PA3BUTHA
OPraHu3MOB.

Jenenne knetkm — MuTo3. Cragum muto3a. lIpoueccsl, TPOUCXOA[IIME Ha
PA3HBIX CTAIUAX MUTO3a. BUOJIOrMYECKUi CMBICIT MUTO3A.

[Tporpammupyemast rudesb KJIETKH — aronTo3.

DOopMBI pa3MHOKEHUSI OPraHU3MOB. Oecroyioe U nojaoBoe. Buasl Gecnonoro
PA3MHOXKEHUS. JCIICHAE HAABOE, IMMOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
CHOpPOOOPa30BAHUE, BETETATHBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHu3MOB, €r0 3HAYECHUE IS CEJIEKLIUU.

[TonoBOE pa3MHOKEHHE, €70 OTIIMYMS OT OECIOIOrO.

Meito3. Craguu meiosa. [Iponeccsl, mpoucxXoAsuiMe Ha CTaausIX Meio3a.
IToBenenue xpomocoM B Meito3ze. KpoccuHrosep. bHONMOTMYECKHN CMBICT H
3HAYCHUE MEH03a.

["ametorene3 — mnporecc OOpa3oOBaHMs TMOJOBBIX KJIETOK Y >KABOTHBIX.
[TonoBbie KeNne3bl: CEMEHHUKU W SAUYHUKKA. OOpa30BaHHWE W PA3BUTHE TOJOBBIX
KJIIETOK — TraMeT (COepMaro30M, SHLEKIETKA) — CHEPMATOTCHE3 M OBOTCHE3.
OcoOEHHOCTH CTPOCHUSl SHWLEKIETOK W CHepMaro3ouaoB. Onioa0TBOPECHHE.
[Taprenorenes.

UupuBuayanbHOe  pa3BUTHE  (OHTOrEHE3). OMOPHOHAIBHOE  PA3BUTHE
(oMOpuorene3). Ortanbl SMOPUOHAJILHOTO PA3BUTUS Y TO3BOHOYHBIX KUBOTHBIX:
ApoONieHue, TacTpyisauus, opraHorene3. llocramOpuoHabHOE pa3BuTHE. THIBI
NOCTAMOPHOHAIBHOTO PA3BUTHSL MPsAMOE, HEMpsAMoe (JIMYMHOYHOE). BiwmsHue



Cpelbl Ha Pa3BUTUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJCTBA.

Poct m pasButue pacteHuil. OHTOTE€HE3 LBETKOBOIO PACTEHMS. CTPOCHHE
CEMEHU, CTAJAMH PA3BUTHS.

JlemoHcTpauuu:

Tabmuuel 1 cxembl: «DOpPMBI  Pa3MHOKEHUST OPraHU3MOBY, «J|BOiHOE
OIUIOAOTBOPEHUE Y ILBETKOBBIX PAaCTeHMi», «BereraruBHOE Pa3MHOXKEHUE
pactenuity, «Jlleneaue kinetkn Oaktepuity, «CTpPOEHME TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombly, «Kierounsi mukmy, «Pemmukanusa JTHK», «Mutosy,
«Meiosy, «IIpamoe u HenpsaMoe pazBuTuey, «l'aMeToreHes3 y MIEKOMUTAMNX U
YEJIOBEKaY, « OCHOBHBIE CTAIMA OHTOTCHE3AY.

O6opynoBaHue: MHKPOCKOIL, MUKpOIpenaparsl «CnepmMaTo30M bl
MJIEKOITUMTAOLIET0)», «SIALIEKIEeTKAa MIIEKOMUTAIIIEro», «KapuokuHe3 B KIIETKax
KOpEIIKa JIyKa», MArHUTHAas MOJCNb-aNIUIMKAus «/leneHne KIETKW», MOIEIb
JIHK, moaenb metadhazHOil XPOMOCOMBI.

JlaGopaTopHbIe 1 NPAKTHYECKHE Pa0OTHI:

JlaGoparopHas pabota Ne 3. «HaOnropeHue MUTO3a B KIETKaX KOHYMKA
KOPEIIKA JIyKa HA TOTOBBIX MUKPOIIPENaparTaxy.

JlaGoparopHas padora Ne 4. «M3ydeHuwe CTpOCHMS TOJOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPEMAPATAX.

Tema 6. HacsiencTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3aaaun reHeTUKU. MicToprs pa3BUTUS T€HETUKHU. POJIb IUTOIOrMuK
¥ 5MOPHOJIOTUM B CTAHOBJICHWM T€HETUKH. BKIIAJ POCCHICKMX W 3apyOeKHBIX
VUYEHBIX B Pa3BUTUE TEHETHKU. MeETOabl TeHETUKH (TMOpUI0JOTHYECKUM,
IUTOTEHETUYECKHIA, MOJIEKYJISIPHO-TEHETHUECKHM). (OCHOBHBIE TE€HETHYECKHE
NMOHATHUS. ['€HeTHYECKAask CHMBOJIMKA, UCTIOJIB3YEMAsl B CXEMAX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACIIEAOBAHUS MPU3HAKOB, YCTAHOBIICHHBIE ['. Menaenem.
MoHoOruOpuaAHOE CKpelIMBaHUE. 3aKOH €AUMHOO0Opa3usi TUOPHUIIOB MEPBOIrO
nokosieHus. [IpaBuio  NOMMHUPOBAaHMs. 3aKOH PACUICIUICHHMS TMPHA3HAKOB.
['mnorte3a yucToTHI raMeT. [10THOE M HEMOJIHOE JOMUHUPOBAHUE.

JIMrnOpuiHOe  CKpPEIMBAHWE. 3aKOH  HE3aBUCUMOIO  HACIEIOBAHHS
NpU3HAKoB.  LlMTOreHeTM4YecKHue  OCHOBBI  AUTMOPUOHOTO  CKPEIIMBAHUSL
AHamM3upyrolee CKpelmBanme. Menonps30Banne aHaM3upyOIIETr0 CKPELMBaHUS
JUTS OTIPEACIIEHUSI TEHOTHUIA OCOOU.

CuennenHoe HacnenoBanue npu3HakoB. PaGora T. Moprana mno
CLIEIIJICHHOMY HACIIEIOBaHUIO NeHOB. HapyleHue CUeIieHns TeHOB B PE3yJIbTare
KPOCCHHIOBEPA.

XPpOMOCOMHas TEOpUs HACIIEACTBEHHOCTHU. | €HETUUYECKUE KapThI.



I'enernka mona. XpOMOCOMHOE OMNPENEIEHUE MOJA. AYTOCOMBI M MOJIOBBIE
XpOMOCOMBL. ['OMOraMeTHele M TIeTeporaMmeTHbie OpraHu3Mbel. Hacnenosanue
MPU3HAKOB, CLEIJICHHBIX C IMOJIOM.

HN3MeHunMBOCTh. BUibl I3MEHUYUBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.
Pone  cpenbl B HEHACHCACTBEHHOW  U3MEHUYMBOCTH.  XapPaKTEPUCTUKA
MOAU(PUKAIIMOHHONH N3MEHYMBOCTH. BapuanmoHHbIi psij ¥ BapUallMOHHAS KpUBas.
Hopma peakuuu npusHaka. KoJMYECTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U WX
HOpMa peakiu. CBoHCTBa MOAU(PUKAIIMOHHONH N3MEHUYUBOCTH.

HacnenctBeHHas, WM TEHOTUIIMYECKAs, HM3MEHUYMBOCTh. KomOWHaTHBHAs
W3MEHUYMBOCTh. MeH03 W TOJMOBOM Mpolecc — OCHOBA KOMOWHATHBHOWM
U3MEHYMBOCTH. MyTanmoHHasi U3MEHYMBOCTh. Kiaccudukarys MyTaiuii: reHHbIE,
XPOMOCOMHbBIE, TCHOMHBIEC. HacToTa U MpUUYrHBI MyTaluil. MyTareHHbie (PaKkTopHlI.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HACIIEACTBEHHOM n3MeHunBoctr H. Y. BaBunoga.

BHesaepHas HacIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka wenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOJBI TEHCTUKH
YeJI0OBEKA: TCHEATOTHUSCKUi, OJIM3HEIIOBLIN, IMTOTCHETUUCCKUM, OMOXUMHUYCCKHIA,
MOJIEKYJISSPHO-TE€HETUYECKHMA. CoBpemenHOE OTNIPEAECIICHUE TEHOTHMNA!
MOJITHOTCHOMHOE CEKBECHUPOBAHUE, TEHOTUIUPOBAHUE, B TOM YKCIIE C IMOMOILIBIO
[M1P-ananu3a. HacneacTteeHHble 3a00JieBaHMS UEJIOBEKA: TCHHBIE OOJIC3HH,
OO0JIE3HH C HACJEACTBEHHOU MNPEAPACHONIOKEHHOCTBIO, XPOMOCOMHBIC OOJIE3HU.
CoMmarnyeckue W TEeHEparuBHbE MyTauud. CTBOJOBbIE KIETKHW. [IpuHIMIBL
310pOBOr0 00pasa >KU3HU, JMATHOCTUKH, MPOPUIAKTUKHN U JICYCHHUS TCHETHUECKNX
Oone3neil. MeauKO-reHETHUECKOE KOHCYJIBTHPOBAHUE. 3HAYEHUE MEAULIMHCKON
TCHETUKHU B MPEAOTBPALICHUH U JICUCHUW T€HETUUECKUX 3a00I€BaHUI YETOBEKA.

JlemoHcTpauuu:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuuel W CXEMBL «MOHOTHOPUJHOE  CKPCIIMBAHWME W €r0
IIUTOTEHETAYECKAs OCHOBA», «3aKOH PACHICTUICHUS W €ro LHMTOTCHETHYECKas
OCHOBa», «3aKOH  YKWCTOTHI  raMmer», «JIuruOpuaHOE  CKPEIIMBAHUEY,
«LluTomornueckue  OCHOBBI  JUTHOPUAHOIO  CKpelMBaHus»,  «Meio3y,
«B3aumMoneiCcTBUE QUICNIBHBIX TE€HOB», «[ €HETHYECKUE KapThl PACTCHUM,
JKABOTHBIX WM YEJIOBEKa», «l'€HeTMKa monay, «3aKOHOMEPHOCTH HACJECIOBAHUS,
CLUCIUIEHHOr0 ¢ noJioM», «KapuoTumel YemoBeKa W JKUBOTHBIX», «BUAbI
U3MEHYMBOCTHY, «MoauuKalMoHHas W3MEHYMBOCTHY, «HacnenoBanue pesyc-
(dakropay, «I'eHeTrKa rpynn KpoBw», «MyTalmoHHas U3MEHUYABOCTHY.

OOopynoBanue: MOJCIUA-aMIIMKAIMK  «MOHOTHOPUIHOE CKPEIMBAHUECY,
«Hemonnoe nomuHMpoBaHuey, «uruOpuaHoe ckpemmBanue», «llepekpéct



XPOMOCOM», MHKPOCKON M MHKponpenapar «/lpozopwuna» (HOpMa, MyTalllu
(OpMBI KPBUIBEB U OKPACKH TeNa), repoapuii «I'0pox MOCEBHOY.

JlaGopaTopHbIe U NPAKTHYECKHE Pa0OTHI:

JlaGoparopHas pabota Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOTO WU
JUTMOPUIHOTO CKPEIIMBAHUS Y APO30(MIIbI HA TOTOBBIX MUKPOIIPENApaTaxy.

JlaGoparopHas padora Ne 6. «M3ydyeHune MoaupuKalMOHHOW U3MEHYUBOCTH,
ITOCTPOCHUE BAPHUALIMOHHOTO PsIa U BAPHALIMOHHON KPUBOW).

JlaGoparopnas padora Ne 7. « AHanu3 myTtauuii y Apo30Quiibl HA TOTOBBIX
MUKpPOIpenaparaxy.

[Ipaktnueckass pabora Ne 2. «CocTaBi€HUE M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuusi Opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekums Kak HaykKa M IMPOLECC. 3aPOKACHUE CEICKUUU U AOMECTHUKALUSL.
Yuyenne H. WM. BaBunoBa 0 [LEHTpaxX MNPOUCXOXKACHHS M MHOroo0Opasus
KYJIBTYPHBIX PACTCHHMM. LIEHTPBI NMPOUCXONKACHUS NOMAIIHMX >KUBOTHBIX. COpT,
OPoAa, ITAMM.

CoOBpEMEHHBIE METO/BI CENEKIMU. MacCoBBIi U1 HHAUBUAYAIBHBIA OTOOPHI B
CCJICKUMU PACTEHW M >KUBOTHBIX. OLEHKA JKCTEphepa. BIM3KOPOACTBEHHOE
CKpellMBaHue — WHOpUAUHT. Yucrtas nuHus. CKPEMIMBAHWE YHMCTHIX JIMHHNA.
['erepos3uc, nnu rudpuaHas cuna. HEpOACTBEHHOE CKPEIIMBAHUE — ayTOPHIMHT.
OtnanénHas ruOpuam3amms M €€  ycrnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJIYYEHUE TOJIAIJIONAOB. [IOCTM)KEHHMS CEJIEKUMU PACTEHUH, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpaciab MPOU3BOJACTBA. ['€HHAas WHXKEHEPHs. OTarbl
co3manusa pexkomOumHanTHOW JIHK W TpaHcreHHeix opraHusmoB. Kiierounas
WHKeHeprs. KileTouHble KyJIbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUIA.
KJIoHMpOBaHUE  BBICOKONPOAYKTHBHBIX CENBCKOXO3SMCTBEHHBIX OPraHu3MOB.

OKonoru4yeckue M dtudyeckue  npodmembl. MO  —  reHeTHuecku
MOJA(PULIHPOBAHHBIE OPTAHU3MBI.
JIeMOHCTpaLUH:

IToprpersr: H. WM. Basunos, M. B. Muuypun, I'. /1. Kaprneuenko, M. O.
HBaHoB.

Tabmuuel 1 cxembl: Kapra «LIEHTpBI MPOMCXOKIEHUS W MHOr0o00Opasus
KYJbTYPHBIX pacTeHuity, «[lopoasl TOMAIHUX KAUBOTHBIXY», «COpPTa KYJIBTYPHBIX
pactenuity, «Ornanénnas ruopuamzanusy, «Padotel akanemuka M. ®@. UBaHoBay,
«[Momumnonnus», «OOBEKTHI OMOTEXHONOTUNY, «KieTouHble KynbTYypel U
KJIOHAPOBaHKEY, « KOHCTPYUPOBAHKE U IIEPEHOC IEHOB, XPOMOCOM.

OO6opynoBaHKE: MYJISKU TUIOAOB U KOPHETIJIOOB AUKKUX (DOPM M KYJIBTYPHBIX
COpTOB pacTeHuid, repdapuii « CenbCKOX035HCTBEHHBIE PACTCHHUS.



JlaGopaTopHbIe U NPAKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJICKIMUA PACTEHHUA H
>KHBOTHBIX (Ha CEIEKIIMOHHY IO CTaHIIHIO, MIJIEMEHHYEO depmy,
COPTOMCHBITATENIbHBIA  y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1adOpaTopuio
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. JBosIrOMOHHASE OHOJIOTHSI.

[Tpeanoceinkn BO3HUKHOBEHHUS SBOJIFOLMOHHON TEOPWUHU. OBOJIOLMOHHAS
TEOpUss U €€ MECTO B OMONOrMH. BiMsHWE 3BOTIONMOHHON TEOPHH HA Pa3BUTHE
OMOJIOTUM U JPYTHX HAYK.

CBHzETENBCTBA 3BOMIOUMHU. [laleOHTONIOTMYECKUE:  TMOCIIEA0BATENBHOCTD
NOSIBJICHHAST BHJOB B TAJICOHTOJIOTMYECKON JIETONUCH, MEPEXOAHBIE (POPMBL
Buoreorpaduueckue: cxoacTBo u paznmuune payH v Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTMYECKHE: CXOACTBA M pa3invuusi SMOPHUOHOB pa3HbIX BHUAOB
NO3BOHOYHBIX. (CpPaBHUTENBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIE, AHAIOTMYHBIC,
PYAMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MONEKYJIIPHO-OMOXUMUYECKUE. CXOJACTBO
MEXAHU3MOB HACJIECACTBEHHOCTH W OCHOBHBIX META0OIMUYECKUX MyTEH y BCEX
OpPraHU3MOB.

OoymonuonHas teopus Y. JlapBuHa. [IpeAnoChUIKM BO3HUKHOBEHUS
JapBUHHA3MA. JIBWKYIIME CHJIBI 3BOJKOLMM BHIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE TPH OTPAHMYCHHOCTH PECYPCOB, HEOMPEACHEHHAS W3MEHUYMBOCTb,
0opb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBINH OTOOP).

Cunretnyeckas Teopus 3Bosonnn (CTI) u €€ OCHOBHBIE TIOJIOKEHUS.

Muxkpossomtonust. [lonysanus kak eIMHUALA BUAA U SBOJTFOLIHH.

JIBwkyye cuibl ((pakTopbl) SBOJIFOLMHA BHIOB B MpUpoje. MyTallMOHHBIHA
OpPOLECC M KOMOWHATHBHAS WM3MEHUYMBOCTh. [lOMyJsIIMOHHBIE BOJMHBI M Apeh(
IeHOB. M3051ums 1 Murpanus.

EcrectBennblii oTOOp — HampaBisitouii  gaktop sBomronun.  Dopmel
€CTECTBEHHOT0 0TOOPA.

[TprucnocoOneHHOCTh OPraHu3MOB Kak PpPe3ysbTar 3BOMOUMU. [IprMepsl
NPUCIIOCOONECHHIA Y OpraHu3MoB. ApoMop(o3bl U MANOAJANTALHH.

Bunx wu BupooOGpasoBanme. Kpurepum Buga.  OcCHOBHBIE  (OPMBI
BH1000pa30BaHUsl; reorpapuuecKoe, IKOJIOrHYECKOE.

Makpospomtonust.  Dopmbl  3BoMOLMK:  (PUIETHYECKAS, IUBEPreHTHAS,
KOHBEPIreHTHAs, mapajenbHas. HeoOpaTuMoCTh 3BOTIOLUN.

[TporucxokacHHE OT HECTECLMATU3UPOBAHHBIX MPEeAKOB. [Iporpeccupyromas
crienanm3anus. AJanTHBHAS paaHaLAsL.

JlemoHcTpauuu:



[Toprpersr: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoanieBckuii, K. M.
bap, 3. I'ekkenb, . Mromiep, A. H. CeBeprios.

Tabmuuel u cxembl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emiiey, «3apoabIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukcy, «Dopmel  OoppObl  3a
cylecTBoBaHue», «EcrecTBeHHBI 0TOOPY, «MHOrooOpasue COpPTOB PacTEHUIN,
«MHorooOpa3zue  mopoa  KMBOTHBIX»,  «[lonmymsimuwy,  «MyTaunoHHas
WU3MEHUYUBOCTB», «Apomop¢o3el», «Mmmoamantanumy, «OOwWas aereHepanusy,
«JIBrKymme cuibl 3BoJiroumuuy, «Kapra-cxema wapmpyra nyrewmecrsuas Y.
Japeuna», «boprba 3a cyuiectBoBanue», «lIpucrnocoOJEHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BUA0OOOPA30BAHUEY, « DKOJIOTHUECKOE BUA00OPA30BAHKEY.

OOopynoBaHHE: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMKM THNAMH OKPACKH,
Ha0Op TJIOJOB M CEMSH, KOJUIEKIUs «[IpuMepbl 3alMTHBIX MPHCIOCOONCHHNA Y
YKUBOTHBIX», MOACITb «OCHOBHBIC HAMPABICHUS 3BOJIIOLMA», 00BbEMHAS MOJEIb
«CTpOEHHE FOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckas kapra wwupa, Koyekuus «DOpMBI COXPAHHOCTH
MCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmojaenb ammmkauus «llepekpéct
XPOMOCOMY, BIQKHBIE NIpenaparsl «Pa3BuTre HACEKOMOTO», «Pa3BUTHE JIATYILKIY,
Mukponpenapar «Jlpozopuna» (Hopma, MyTauud (OPMBI KPbUIBEB W OKPACKH
TEna).

JlaGopaTopHbIe 1 NPaKTHYECKHE PA0OTHI:

JlaGoparopHas padora Ne 1. «CpaBHeHHE BUJOB MO MOP(OJIOTHYECKOMY
KPUTEPHIO).

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3ma u
€€ OTHOCUTEJIBHOT'O XapakTepay.

Tema 2. Bo3HUKHOBEHHE M Pa3BUTHE KU3HH HA 3emJie.

JloHay4HbIE TPEACTABICHUS O 3apOXKICHMM >KU3HW. HaydHble TMIOTE3bI
BO3HWKHOBCHHUSI >KM3HM Ha 3emiie. a0MOreHe3 M NaHCHEpMUs. XHUMHYECKast
3BONIOLMS. AOHOTEHHBI CHHTE3 OPraHWYECKUX BEHIECTB W3 HEOPraHUUYECKHUX.
DKCNEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON dBOMIOLIMY. HavanbHele STans
Oounonornueckoii 3Bomounu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHWE IMPOTOKIECTKH. [IEpBBIE KIIETKM W HMX DSBOJIFOLMA.
@opMHUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPraHU3MOB.

Pazputue >xu3Hu Ha 3emje no spaMm u nepuoaam. Karapxeit. Apxelickas u
nporepo3oiickas 3pbl. [laneo3oiickas spa W €€ NEPUOAbL KEMOPUHACKHIA,
OPAOBHUKCKHH, CHITYPUHCKHI, NEBOHCKUAN, KAMEHHOYTOJIbHBIN, TIEPMCKHA.

Meso3oiickas 3pa U €€ NEPUOabl: TPHACOBBIN, FOPCKUA, METTOBOM.

Kaiino3olickas 23pa W €€ Tnepuolbl. TAJCOrCHOBBIA, HEOTCHOBBIN,
AHTPOIIOI€HOBBIN.



XapakTeprucTUKa KJIAMATa W TeOJOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
3BOJIIOLMHM PACTUTENLHOTO M SKMBOTHOTO MHpPa. ApoMOp(O3bl y PpacTeHUil u
JKUBOTHBIX. [ [0sIBIIEHHE, pPacBET U BEIMUPAHUE TPy >KHUBBIX OPraHU3MOB.

Cucrema OpraHmyeckoro Mupa Kak OTPaKCHHE 3BOMOUMU. OCHOBHBIC
CUCTEMATHYECKUE TPYIINBI OPraHU3MOB.

DBOJIIOLMS YEITOBEKA. AHTPONOJIOTHUS KaK HayKa. PasBuTHEe MpeacTaBieHui o
NPOUCXOKACHUM 4YeJIOBEKA. MeTonpl HM3ydeHust aHTponoreHesa. (Cxoacta u
pa3IAuus 4Y€IOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHAE YETTOBEKA.

JBwkymme — cuibl  (QaxTopel)  aHTpomoreHe3a.  HacnencrtBeHHas
W3MECHUYMBOCT M  E€CTECTBEHHBIH 0TOOP. OOwieCTBEHHBI 00pa3  >KW3HH,
W3TrOTOBJICHUE OPYANIA TPyJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMU W BETBH SBOJIFOLMM YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMmenbii, YemoBek npaMoxondmmii, YenoBek HeaHACPTAIbCKHNA, YenoBek
pasyMHbIH. HaxonkW wmCKOmaeMmbIx OCTAaTKOB, BPEMSI CYLICCTBOBAHHWs, OOJIACThb
pacnpocTpaHeHusi, 00bEM TOIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHMSI.

Yenopeueckne  pacel.  OCHOBHbIE  OONBIIME  Pachl.  €BPOMECOUIHAS
(eBpasuiickasi),  HErpo-aBCTpaJOoWjHas  (PKBATOpUAIbHASI),  MOHIOJIOWIHAS
(a3uarcko-aMepuKaHckas).  UepTel  MPUCIOCOOJEHHOCTH  MPEACTaBUTEIICH
YEJIOBEYECKMX PAC K YCIOBHUSM CYIIECTBOBAaHWA. EIMHCTBO 4eIOBEYECKMX pac.
Kpuruka pacusma.

JlemoHcTpauuu:

[Toprpersr: @. Pean, JI. Ilactep, A. K. Omapun, C. Mumep, I'. HOpu, Y.
JlapBHH.

Tabmuupl U cxembl: «Bo3nukHoBeHue COJIHEUHON CUCTEMBI», «Pa3Butue
OpraHMyeckoro mupa», «PacturtenbHas KieTka», <« KWBOTHAs  KJETKay,
«[TpokapuoTnueckas kineTka», «COBpEMEHHAs CUCTEMAa OPraHWYECKOTO MHUPAY,
«CpaBHCHHE AHATOMMYECKMX YEPT CTPOCHHUS YEIOBEKA M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJNOTHYECKMX  HAXOAOK  MPEIKOB
COBPEMEHHOI'0 YeJIOBEKa», «/JlpeBHelue moan», «JlpesHue moman», «llepsbie
COBPEMEHHBIC JTHOAW», «YETOBEUECKHE Pachl».

O6opynoBanue:  myasokn  «lIpoucxoxknenue — yenoBeka»  (OrOCTBI
ABCTPAJIONMTEKA, MUTCKAHTPOMNA, HEAHAEPTANbLA, KPOMAHBbOHLA), CICIKHA WA
U300paKEHUsT KAMEHHBIX OPYAMi MEPBOOBITHOIO YENOBEKA (KAMHU-YOMIEPHI,
pyOuna, ckpeOma), TreOXpoHOJOTHYECKas Talnuia, KouieKiuus «DopMbl
COXPAHHOCTH MCKOMAEMBIX KHBOTHBIX U PACTEHUID.

JlaGopaTopHbie 1 NPaKTHYEeCKHE Pa0OTHI:

[TpakTuueckas padora No 1. «3ydyeHHEe MCKOMAEMbIX OCTATKOB PACTEHHM W
JKUBOTHBIX B KOJUICKIUSX).



OKCKypcust «OBOJIFOLMS OPraHWYECKOr0 Mupa Ha 3eMje» (B €CTECTBEHHO-
HAYYHBIA WM KPACBEIUECKUI MY3€ei ).

Tema 3. Oprann3mbl H OKpPY>KaIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aaui | PA3JAEibl SKOJIOTAA. METOABI SKOTOTHUUECKUX
UCCIICIOBAHUI. DKOOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHWs OPraHU3MOB. BOJHAS, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
BHYTPUOPTraHU3MEHHAS.

Okonornueckue  (paktopel. Knaccuukanus 3KOJIOrHYECKUX (DAKTOPOB:
abuoTHYeCKHe, OMOTMYECKME M AHTPOMOTCHHbIC. JIeMCTBHE SKOIOTMYECKHX
(haKTOPOB HA OPraHU3MBI.

AOunoTndeckue (PaKTophl: CBET, TEMIIEpATypa, BIAXKHOCTh. DOTONEPHOU3M.
[IpucnocoOneHnss  OpraHu3MOB K JACHCTBHIO  aOMOTHYECKHX  (PAKTOPOB.
buonornyeckue puTMBl.

buotnueckue gpakropel. Buasl OMOTHYECKUX B3aMMOICHCTBUIN: KOHKYPEHIIHS,
XUIIHAYECTBO, CMMOMO03 M ero (opmbl. [lapazuTusm, koonepauus, MyTyaln3M,
KOMMEHCAIN3M (KBAPTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHue OMOTUYECKMX B3aUMOJCHCTBUI IJi CYIIECTBOBAHWS OPraHU3MOB B
NPUPOJHBIX COOOIIECTBAX.

OKOJOTHYECKHE XAPAKTCPUCTHKM monyiasuud. (OCHOBHBIE TOKa3aTeln
NOMYJISIMKN:  YUCIEHHOCTh, MJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, MPHPOCT,
mMurpanus. JInHaMruKa YMCIIEHHOCTH MOMYJISIUK U €€ PEryJIsus.

JlemoHcTpauuu:

[Toprpetsr: A. 'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabmuuel n cxembl: kapta «lIpupoanbsie 30HBI 3eMauy, «Cpenbl oOUTaHHs
Opranu3mMoBy, «®Doronepuoan3my, «llomymsuumn», «3aKOHOMEPHOCTH pocTa
YUCJIEHHOCTH NOMYJISIIMKA HHPY30pun-Ty Penbkmy», «IlumeBrie nenmy.

JlaGopaTopHbIe U NPAKTHYECKHE Pa0OTHI:

JlaGoparopHnas pabota Ne 3. «Mop@donornueckue 0COOEHHOCTH pacTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlaGoparopnas padota Ne 4. « BnusiHue CBETa HA POCT U PA3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTuueckas padora Ne 2. «I1oacyéT NIOTHOCTH MOMYJISIUMA Pa3HBIX BUJOB
PacTEHHIN.

Tema 4. Coo0ecTBa u 3K0JI0rH4eCKUe CHCTEMbI.

CooOuiecTBO Opranu3MoB — OuoneHo3. CTPyKTypel OMOLICHO3a: BUIOBAs,
MPOCTPAHCTBCHHAS, Tpoduueckas (muieBast). Buabl-gomMmuHaHTtel. CBsi3u B
OHonEeHo3e.

OKOJOTHYECKHE CHUCTEMBI (3KOCHCTEMBI). [loHsATHE 00 »JKOCHUCTEME W
ounoreoneHo3e. DOyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAylueHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B SKOCUCTEME.
Tpopuueckue (MUUIEBBIC) YPOBHM SKOCUCTEMBL [IHMINEBBIE LEMA W CETH.
OCHOBHBIE TIOKAQ3aTENIM SKOCUCTEMBL. OMOMacca, NPOAYKIMSA. OKOJIOTHYECKUE
NUPAMHIbBL  TPOAYKLMH, YHCIEHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOWYMBOCTD, CAMOPETYJIALHS, pa3BUTHE. CYKLECCHSI.

[TpupoaHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCUCTEMA XBOHHOIO
WJIM IUPOKOJIMCTBEHHOTO Jieca.

AHTPOIOTEHHBIE ~ KOCUCTEMBL.  ATPO3KOCHCTEMBL.  YPOOIKOCHCTEMBI.
Buonornveckoe n X03sHCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak (pakTop yCTOWYMBOCTH 3KOCHCTEM. (COXpaHEHHE
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3EMIIE.

Yuenne B. U. Bepuaackoro o O6uocdepe. ['paHuiibl, coctaB U CTPYKTypa
ouocdepnl. XKupoe BeniectBo U ero (QyHkuuu. OcoOCHHOCTH Ouocepbl Kak
rIO0ATBHOW 3KOCHUCTEMBL. J[MHAMWYECKOE PpaBHOBECHME W 0OpaTHas CBs3b B
ounochepe.

KpyroBopoTsl BeHIeCTB B OMOTCOXUMHUYECKUE IIUKIIBI JIIEMEHTOB (YIJIEPOJA,
a30Ta). 30HATBHOCTH Onocdepbl. OCHOBHbIE OMOMBI CYLIH.

YenoBeuecTBO B OMochepe 3eMiu. AHTPONOTEHHBIE U3MEHEHUS B OMocdepe.
['oGanbHbIC SKOTOTUYECKHAE TPOOIIEMBI.

CocyuiecTBoBaHuE MPUPOJIBI 151 YEJIOBEYECTRA. Coxpanenue
OnopazHo0Opa3Hs KaKk OCHOBA YCTOWYMBOCTH OMoc(heprl. OCHOBA pallMOHAIBHOTO
YOPABICHUS MPUPOJHBIMA PECYPCaMH W HMX HCMIONB30BaHUE. JlOCTHIKCHHS
OHMOJIOTMH U OXpaHa MPUPOABI.

JlemoHcTpauuu:

[Toprpetsr: A. Jlx. Tencnn, B. H. Cykaués, B. Y. Bepraackuii.

Tabmuuel 1 cxemsl: «lIumeBbie nenu», «BHONEHO3: COCTAB U CTPYKTYpay,
«[Ipupoansie coobmecTBay, «llemn nuraHus», «IKOJOTMYECKAas NUPaMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIMPOKOJIIMCTBEHHOTO JIECA», « DIKOCHCTEMA
XBOMHOTO  jeca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepHbie
AQHTPONOTEHHBIE ~ BO3JCHCTBUS HA  OpUpPOdY», «BakHelmme WCTOYHUKH
3arpsi3HEHUsT BO3/yXa M T'PYHTOBBIX BOJ», «[lo4uBa — BaykKHEHIIAs COCTaBIISIOLIAS
ounochepsry, «Daktopsl nerpaganuu nousy, «llapaukoBelid 3¢ dekr», «DakTopsl
PaIMOAKTUBHOIO 3arps3HeHus Omocdepby, «OO0wmas CcTpykrypa Ouochepsy»,
«Pacnipoctpanenue >xku3Hu B Ouocdepe», «O30HOBBI 3KpaH Ouocdepsly,
«Kpyrosopot yriiepoaa B duocheper», « KpyroBopot a3ota B IpUpoae».

O6opynoBanue: MoneHb-ammInKanus « TUnUYHble OMOLEHO3bD», repOapuii
«PactutenbHbie cO00MIECTBaY, KOJEKIUA «bruonieHosy, «Bpeautenu BaxxHeHImx
CEJIbCKOXO03HCTBEHHBIX KYJIBTYP», TepOapuu U KOJIJIEKIIMN PACTCHUN U 5KUBOTHBIX,
NPUHAUIC)KANIME K Pa3HbIM SKOJIOTMYECKMM TpynnaM OJHOro Buja, KpacHas



kHura Poccuiickoii ®enepanyu, n300pakeHHs OXPAHICMBIX BUIOB PACTECHUN W
JKUBOTHBIX.



[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHMA TIPOTPAMMBI 11O
BHUOJIOTMM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COQO, ycTaHAaBIMBAKOTCSI TPEOOBAHUSA K PpE3yJibTaraM
OCBOCHMS  OOydYarOUMMUCS MpOrpaMM  CPeaHEro  oluiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAPEIMETHBIM U TTPEMETHBIM.

JIMUHOCTHBIE PE3YJIbTATDBI

B cTpyKType JMYHOCTHBIX PE3YJBTATOB OCBOCHHUSA Mpeamera «buonorusy
BBIJICJICHBI CJICIYIOMIME COCTABJISIONIME. OCO3HAHUE OOYyYArOUIMMUCS POCCUHCKON
FPAKIAHCKON UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOITEIBHOCTH
U CaMOONPEACIICHUIO, HAJW4YME€ MOTUBAMM K  OOY4YEHUIO  OHOJIOTHH,
LEIICHANPABICHHOE PA3BUTHE BHYTPCHHMX YOEXKICHUNA JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTCH M HMCTOPUYECKUX TPAIULMNA Pa3BUTHS OMOJOTMYECKOTO
3HAHUS, TOTOBHOCTh W CIMOCOOHOCTH OOYYaOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENIBHOCTH  [IEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMHU, TMPUCYLIUMUA CUCTEME
OMOJOTHYECKOTO  00pa3oBaHWs, HAJIWYME HSKOJOTMYECKOr0 IMPaBOCO3HAHMS,
COCOOHOCTH CTaBUTh LIEJIA U CTPOUTD KU3HCHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3YbTaThl OCBOCHUS NpeaMera «bUoorus» JOCTUTarTCs B
€OVUHCTBE Y4YEOHOW W BOCHUTATEIBHOU JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMU POCCUMUCKUMHU COLIMOKYJIBTYPHBIMUA, UCTOPUUYECKUMU U JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSMH, MPUHATHIMA B OOLIECTBE MPABUJIAMU U HOPMaMU
MOBEJICHUS U CIOCOOCTBYIOT MPOILECCAaM CAMOIMO3HAHUS, CAMOBOCHUTAHUS W
CaMOpAa3BUTHUs, PAa3BUTUS BHYTPECHHEH MO3ULMUU JIMYHOCTH, TATPUOTHU3MA,
VBOKCHUS K 3aKOHY U MPABOMOPSAAKY, YEJIIOBEKY TPYJA U CTAPLIEMY MOKOJICHUIO,
B3aUMHOTO YBAKCHUS, OEPEKHOTO OTHOUICHUS K KYJBTYPHOMY HAClICIUI0 W
TpaIUIMsIM MHOTOHALMOHAIBHOIO Hapoaa Poccuiickoit deaepaunu, Npupoae u
OKPYIKaroLlIEH Cpere.

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHUS ydeOHOro mnpeamera «buosmorusy»
JIOJKHBI OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAKOIIMXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHONH BHYTPCHHEH TMO3UIUCH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUCHTALMNA, MO3UTUBHBIX BHYTPCHHHUX  YOEKACHHWHA, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM [IEHHOCTSM POCCUICKOr0 OOMIECTBA, PACIIMPEHUE YKU3HEHHOTO
ONBITA U OMNBITA ACITEIBHOCTH B MPOLECCE pealu3alii OCHOBHBIX HAIPABJICHUN
BOCIIUTATEIILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIMTAHUSL:

c(hOPMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYAOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;



OCO3HAHWE CBOMX KOHCTUTYLUMOHHBIX MpPaB W OOA3aHHOCTEH, yBaKCHHE
3aKOHA U MPaBOINOpsAIKa;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM MACATENBHOCTH TMIPU  CO3MaHUHN
y4€OHBIX MPOECKTOB, PEIICHUM YUYEOHBIX W MO3HABATENIBHBIX 337124, BBIMOIHCHUH
OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTh  OMPEAENATh COOCTBEHHYIO MO3UIUI0 MO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM YKU3HU U OOBSICHATH €€,

YMEHHUE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJECHCTBUS IOAEH ¢ pa3HbIMUA yOCKACHUIMH, KyJIbTYPHBIMU LIEHHOCTSIMH 1
COLIMAIIBHBIM TIOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B INPOLIECCE COBMECTHOI'O BBINMOJHEHHUSA
y4eOHBIX, TIO3HABATEIbHBIX W HCCIECAOBATENBCKUX 334a4, YBAXKUTEIBHOTO
OTHOIICHUS K MHEHWK) OINIMOHEHTOB MNPU OOCYXKICHWH CHOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COIEPIKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM AEIATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IPAKIaHCKOM UICHTUYHOCTH, NaTPUOTU3MA,
VBOKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHoi, ropaoctu
3a CBOM Kpail, cBOO PoauHy, CBOW fA3BIK M KYJBTYPY, NPOLIIOE W HACTOSLIEE
MHOTOHAIMOHAJILHOr0 Hapoaa Poccnn,

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIICIUIO U MAMATHUKAM TTPUPOIBL,
JNOCTHKEHUM Poccun B HAyKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE,

CHOCOOHOCTh OUEHUBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWMOJIOTMH, MOHMMAHHs 3HAYECHUs OWOJOTMM B TIO3HAHWHM 3aKOHOB
OPUPOJIBI, B )KU3HU YETIOBEKA M COBPEMEHHOTO OOLIECTBA,

uaciHas yOeKIEHHOCTh, TOTOBHOCTh K CIIY>)KCHHIO M 3amure OTEyecTBa,
OTBETCTBEHHOCTb 32 €r0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

OCO3HAHHUE YXOBHBIX IIEHHOCTEN POCCUUCKOTO HAPOaa,

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYAllM0 W MPUHUMATh OCO3HAHHBIC PELICHHS,
OPUEHTHPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHME JINYHOTO BKJIAJIA B MOCTPOECHUE YCTOMUMBOrO OyAyLIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POIAUTENAM, CO3JaHUIO CEMBU HA OCHOBE
OCO3HAHHOI'0 TMIPUHATHS [ICHHOCTEN CEMEMHOM JKU3HH B COOTBETCTBUH C
TpaauuusIMu HapoaoB Pocenu;

4) 3CTeTHYeCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOLIEHUE K MHUPY, BKIKOYAs 3CTETHKY OBITA, HAYYHOTO W
TEXHUYECKOrO TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHUIA,



NOHMMAHKE SMOLMOHAILHOTO BO3ACHCTBHS YKUBOM MPUPOABI U €€ LEHHOCTH,

TFOTOBHOCTh K CaMOBBIPQKCHHIO B PAa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSIBIISATH KAYECTBA TBOPUECKOH JIMUYHOCTH,

S) ¢u3uyeckoro BoCcnHUTAHHMS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLHMOHAJIBLHOIO 0JIArOnoJyYusi:

MOHUMAHUE M peaju3alMs 3J0poBOro M 0Oe3omacHOro obpaza >KU3HU
(310poBOE  TUTaHHWE, COOMIOJCHUE TUTHEHWYECKMX TOPAaBWI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHI W OTHBIXA, peryyspHas (Qu3nyecKas
AKTUBHOCTh), OCPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (PM3UUYECKOMY U TICUXUUYECKOMY 3I0POBBIO;

NOHMMAHWE LEHHOCTM TPABHJ WHAMBHAYAIbHOTO M  KOJUICKTHBHOTO
0€30MaCHOTO MOBECHUS B CUTYaLMsIX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIFOJEH;

OCO3HAHWE TOCIEACTBANA W HEMPUATUS BPEAHBIX NPHUBBIYEK (YIOTPEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KypEHUs);

6) TPY10BOI0 BOCTIMTAHUSL:

TOTOBHOCTb K TPYAY, OCO3HAHWE LIECHHOCTH MACTEPCTBA, TPYAOTO0HE;

FOTOBHOCTh K AKTHUBHOW AEATEIIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHON
HAMPABJICHHOCTH, CMIOCOOHOCTh MHULIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJHSATh TAKYIO JIEATEIBHOCTB;

UHTEPEC K PA3AUHBIM chepaM MpoPecCHOHAIBHON NEATENBHOCTH, YMEHHE
COoBepLIaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccnn W pealn30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpPa30BAHUID Ha
MPOTSHKEHUU BCEN JKU3HH,

7) 3K0JIOTrHYeCKOr0 BOCTIUTAHHUS:

SKOJIOTHYECKH LENeco00pa3HOe OTHOLIEHWE K MPUPOAC KaK HCTOYHHMKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHHS,

NOBBILICHUE YPOBHS SKOJOTUYECKOW KYJBTYPbl: TNMPUOOPETEHHE OIbITA
NJIAHUPOBAHMSI TMOCTYNKOB M OLEHKA WX BO3MOXKHBIX TOCIEACTBHNA AJis
OKPYIKarOIIENR CPENBI,

OCO3HAHWE TIOOAIBHOIO XapakTepa SKOJIOTMYECKHUX MPOOJIEM M NMyTeH WX
peLIEHUS,

CHOCOOHOCTh MCHOJB30BaTh NPHOOPETAEMBIE MPU W3YYCHHH OWOJIOTHA
3HAHMSIT M YMEHUS NPH PEHICHHHM NpOoOJIeM, CBA3aHHBIX C PalMOHATBHBIM
NPUPOJONOIL30BaHUEM  (COOMIOJICHUE  TpaBU  TOBEJACHUS B MNPUPOJE,
HAMPABJICHHBIX HA COXPAHEHUE PABHOBECHS B SKOCHUCTEMAX, OXPaHy BHUIOB,
AKOCHUCTEM, OMOC(EPHI);



AKTUBHOE HEOPHUATHE JCHUCTBUAN, TPUHOCAIIMX BPEd  OKPY KAFOLIEH
OPUPOJHON Cpeae, yMEHUE MPOTHO3MPOBATh HEONIArOMPUSATHBIE SKOJIOTMYECKHE
MOCJICICTBUSI MPENTPUHUMAEMBIX JCHCTBUN U TPENOTBpaIlaTh UX;

HaJIMYME PA3BUTOIO HKOJOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPHI,
OMbITA JESATEbHOCTH 3KOJIOTHYECKOHN HaIMpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATECA WMH B IO3HABATEIIbHOW, KOMMYHHUKATUBHOW U COLMAITBHON
MPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUUYECKON JCITEILHOCTH SKOJIOTHUECKOM
HAMPABJICHHOCTH,

8) HeHHOCTH HAYYHOT O MO3HAHMS:

c()OPMUPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOUW MPAKTHKW, OCHOBAHHOIO HA JHAJIOTE
KYJIBTYP, COCOOCTBYIOIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W UYMTATEIbCKOH KYJbTYPbl KakK CpEACTBA
B3aUMOJICUCTBUS MEXKTY JIFOJbMHU U TO3HAHUS MUPA,

MOHUMAHUE CNeHU(PUKA OWOJIOTMM KaK HayKd, OCO3HaHWUsS €& poJid B
(OpMUPOBAHMM PALMOHATBHOTO HAYYHOIO MBIIUIEHUS, CO3JAHWUU LIEJIOCTHOTO
NPEACTABICHHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE MPHUPOJBI, YETOBEKA W
oOuiecTBa, B MO3HAHWM MNPUPOJHBIX 3aKOHOMEPHOCTEH M PEUICHHH NPOOIeEM
COXPAHEHHUS NPUPOJHOTO PABHOBECUS,

yOESKAEHHOCT B 3HAUUMOCTH OHMOJIOTMH AJIi COBPEMEHHOW IMBUIA3ALINH:
o0ecreueHrss HOBOTO YPOBHSI PA3BUTUSI MEIUIMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pemarb PEeCypcHble  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MyTEH BbIXOAA U3 MIOOATBHBIX SKOJOTHYECKUX MPOOJIeM U
obecnedyeHns  MepexoAa K  YCTOMYMBOMY — Pa3BUTHIO,  PallMOHATLHOMY
UCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB W (HOPMHPOBAHUIO HOBBIX CTaHAAPTOB
JKU3HH,

3aMHTEPECOBAHHOCTh B TOJNYYECHWM OMOJIOTMYECKMX 3HAHWA B LENAX
MOBBIMICHUS OOWIEH KYJIbTYPbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOHM 4acTh (PyHKIMOHAILHOM IPaMOTHOCTH OOyYarommxcs, GopMupyemoi
MPU U3YYCHUU OUOJIOTHH;

MOHUMAHUE CYITHOCTH METOJOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTHM WCIOJIb30BATh MONYYaeMble 3HAHWS [JI1 aHaIu3a W
OOBSCHECHHUS SBJICHUN OKPYKAIOLIEr0 MUPa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMEHHUE JeflaTh OOOCHOBAHHBIE 3aKIKOYCHHS HA OCHOBE HAy4YHBIX (DAKTOB H
UMEIOIIMXCS JAHHBIX C TETbI0 TOJYUYCHUS TOCTOBEPHBIX BHIBOJIOB,

CHOCOOHOCTh CaMOCTOSITEJIBHO HMCIOJIb30BAaTh OWOJIOTHYECKUE 3HAHMS AJIs
pELICHHS MPOOJIEM B PEATTbHBIX KU3HCHHBIX CUTYaIUASIX;

OCO3HAHWE LIEHHOCTH HAYYHOH ACATENHOCTH, FOTOBHOCTH OCYLIECTBIIATH
MPOCKTHYIO U UCCJICIOBATEIBCKYIO IEATEILHOCTh MHAUBUAYAILHO U B TPYIINE;



TOTOBHOCTb M CIHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa30BaHUID W
caM000pa30BaHUI0, K AKTHBHOMY TMOJYYEHWIO HOBBIX 3HAHWI 1O OWONOrMH B
COOTBETCTBUM C YKU3HEHHBIMH MOTPEOHOCTIMHU.

METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIbTATEl OCBOEHUS yueOHOro mpeamera «buomorus
BKIIFOYAKOT.: 3HAYMMBIE i1  (OPMUPOBAHWS MHUPOBO33PECHHS OOYyUYarOIMXCS
MEXIACUMITUIMHAPHBIE (MEXKIPEAMETHBIE) OOIEHAYYHBIE TOHSTHS, OTPAKAKOIINAEC
LEIOCTHOCTh HAYYHOHW KapTHHBI MHpPAa M CHEHU(PUKY METOAOB TMO3HAHWUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax (BELICCTBO, SHEPrHs, SBIEHUE, MPOLECC,
CUCTEMA, HAYYHBIH (aKT, MPUHIUIM, TMIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIOACHHWE,  W3MEPEHUE,  JKCIECPUMEHT W APYIUX),
YHUBEPCAJIbHBIC y4eOHblE JCHCTBUS (IIO3HABATENIbHBIE, KOMMYHWKATHUBHBIE,

PETYJIATUBHBIE ), o0ecneYnBaroIne (opmMupoBaHue (YHKLMOHATIBHOM
IPaMOTHOCTH M COLMAIBHOW KOMIIETEHUMM OOydYaroIuXcs, CIOCOOHOCTh
oOyyvaromumxcs UCTIOJIB30BATh OCBOCHHBIC MEXKIACUUIUTMHAPHBIC,

MHUPOBO33PCHUYECKME 3HAHUST W  YHUBEPCAIbHbIE y4eOHbIE JCHCTBHS B
[TO3HABATEIILHON W COLMAIIBHOMN IPAKTHKE.

MeranpeaMeTHbIE PE3YAbTaThl OCBOEHUS NPOTPAMMBI  CPEIHErO OOLIETOo
00pa3oBaHMsl JOJKHBI OTPAXKATB:

OBnageHue  YHMBEPCAJIbHBIMH yueOHbIMH NMO3HABATE/IbLHbIMHU
AefiCTBHSIMH:

1) 6azoBbIe JTOTHYCCKHE TCIHICTBUA:

CaMOCTOSITENIbHO  (OPMYJIMpOBaTH W aKTyalM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJIb30BaTh MNP OCBOCHHM 3HAHWH MPUEMBI JIOTMYECKOTO MBILIICHHS
(aHanM3a, CUHTE3a, CPABHEHMSI, KaccuPukamu, 0000IeHH s ), PAaCKPBIBaTh CMBICIT
OMOJIOTMYECKHUX MOHATHI (BBIACTATh UX XaPAKTEPHBIC MPU3HAKHW, YCTAHABIIMBATH
CBSI3H C JPYTUMH MOHITHIMM ),

ONMPEACNATh LEAN ACITETBHOCTH, 3aJaBas NapaMeTpbl W KPUTECPUH UX
JOCTUKEHHSI, COOTHOCHTD PE3YJIbTATHI AEATEIbHOCTH C TOCTABJIEHHBIMU LEJISIMH,

MCIOJIb30BaTh OMOJIOTMYECKHE MOHATHS UIsl OOBSICHEHUS (PAKTOB W SIBJICHUIA
>KUBOM ITPAPOJBI;

CTPOMTH JIOTHYECKHE PACCYXKACHHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, TIO
AQHAJIOTHH), BBISBIIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHMsI B PaccMaTpUBAEMBIX
SBIICHUAX, (POPMYIMPOBATH BBIBOIbI M 3aKITFOUCHUS,

OPUMEHITh  CXEMHO-MOJCNIBHBIE ~ CpPEACTBA ANl NPEICTABICHHS
CYLIECTBEHHBIX CBA3€H M OTHOLICHHWI B M3y4acMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKKE€  OPOTUBOPEYMI  pa3HOr0  poJa,  BBISBICHHBIX B Pa3IUYHBIX
WH()OPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh IUIaH PELMICHUS MPOOIEMBI ¢ YYETOM aHAIM3a WMEKOLIUXCS
MaTEPHATIBHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LENSIM, OLICHUBATh PUCKU TIOCTIEACTBHMA NEATEIbHOCTH,

KOOPAMHUPOBaTh M BBIIOJHATE PadOTy B YCIOBUSX  PEABLHOTO,
BUPTYAIBHOTO 1 KOMOMHUPOBAHHOTO B3AUMOICHCTBHS,

Pa3BUBATh KPEATUBHOE MBILIJIEHUE MTPH PELICHUN YXU3HEHHBIX TPOOIIEM.

2) 0a30BbIC HUCCJICI0OBATEIBLCKHE ICTICTBHSA:

BJIAJICTh HABBIKAMH YUEOHO-HCCIIEN0BATENBCKONW U MPOCKTHON EATENBHOCTH,
HaBBIKAMM  paszpenieHuss mpolieM, CIOCOOHOCTBIO W TOTOBHOCTHKO K
CaMOCTOSITEIbBHOMY MTOMCKY METOJIOB PEIIECHUS MPAKTHYECKUX 3344, IPUMEHEHUIO
Pa3JIMYHBIX METOJOB MMO3HAHUS,

WCIOJIb30BaTh Pa3JMYHbIE BUABl JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO
3HAHMS, €r0 MHTEPNpETalu, MNpeoOpa3OBaHUID W NPUMEHCHUIO B YUYEOHBIX
CUTyalusIX, B TOM YUCIIEC IPH CO3JaHUM YUEOHBIX U COLMAIBHBIX TPOCKTOB;

(opMUPOBaTh HAYUYHBIA TUI MBILIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHCH,
KJTFOUEBBIMH MTOHATUSMHA U METOAAMU,

CTaBUTh W (HOPMYJIHPOBATH COOCTBEHHBIC 3aJaud B 00Pa30BATEIBHOMN
JESATEIILHOCTH W 5KU3HEHHBIX CHTYALMSIX;

BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PEIICHUS, HAXOAUTh APryMEHTHI Ul JOKa3aTelIbCTBA
CBOMX YTBEPXKICHUH, 3aaBaTh MAPAMETPbI U KPUTEPHH PELLICHUS,

AHAJIM3MPOBATh TMOJYYEHHBIE B XOJE PEIICHUS 3aJa4d  PE3YJIbTaThL,
KPUTHYECKH OLEHUBATh WX JTOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHECHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYALUsIM, OLIEHUBATh NPUOOPETEHHBIH OTIBIT,

OCYILECTBIATh LEICHANPABICHHBI MOUCK TMEPEHOCA CPEACTB M CHOCOOOB
JEHCTBUS B MPO(ECCUOHAIIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHWS B IMO3HABATEJIBHYI0 W MPAKTUYECKYIO O0JIaCTH
YKU3HEEATEIIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIACTEH;

BBIJIBUTAaTh HOBBIE WJACH, MPEUIaraTb OPUTHHAIBHBIE TMOIXOABl U PEIICHUS,
CTaBUTh MPOOJIEMBI ¥ 334a49H, JOMYCKAOMINE ATbTCPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX UHPOPMALUK (TEKCTE yUeOHOTO
nocoOus, HAYYHO-TOMYJISIPHOM JTeparype, OWOJOTMYECKUX CIIOBApsSIX W
CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbBIX, B MHTEpHETE), aHaIM3MpoBaTh



WH(}OPMALMIO PA3IMYHBIX BUJOB U POPM MPEACTABICHHS, KPUTHUECKH OLICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;

(OopMyIMPOBATh 3aMPOCHl U MPUMEHSTH PA3JIAYHBIC METOJBI PH MOUCKE U
otOope OMoJIorMuecKkoi nHpopmaluu, HeOOXOMMOM ISl BBIMOTHEHUST YUEOHBIX
3aja4;

npruoOpETaTh OMBIT WCHOJB30BaHUs WH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOIO MCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM,

CaMOCTOSITENIbHO ~ BBIOMpPaTh  ONTUMAIBHYKO  (HOPMY  NPEACTABIICHUS
Ounonornueckoi nHpopmManuu (Cxemsl, TpaduKu, TuarpaMmmebl, TaOIULbI, PUCYHKA
" Jpyroe);

UCIOJIb30BaTh HAYYHBIA S3bIK B Ka4yeCcTBE CpeACTBA mnpu  paboTte ¢
OMONOrMYecKOH MH(OpPMALMEH: TPUMEHATh XUMUYECKHE, (PU3UYECKHE U
MaTEMaTUYECKHE 3HAKM W CUMBOJIBI, (Qopmysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIONIb30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HarJsi IHOCTH,

BIAJACTh  HABBIKAMH  pACMO3HABaHWs M 3alMTBl  WH(pOpMALWH,
WH(}HOPMAMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH ACHCTBUSIMM:

1) o0ienue:

OCYILECTBIATH KOMMYHHKAIIMK BO BCEX cPepax KM3HH, aKTUBHO YUaCTBOBATH
B JIMAJIOTE WM JUCKYCCHM MO CYIIECTBY OOCY>KIAaeMOM TEMBI (YMEHHWE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCHTEIBHO BBINOJHEHUS MPEIaracMoin
3a/1a4M, YYUTHIBATh MHTEPECHI W COMIACOBAHHOCTh MO3MLMHA APYTHX YYaCTHHKOB
JMAJIOTa WA JUCKYCCHH ),

pacro3HaBaTh HEBEPOATbHBIE CPEACTBA OOUICHHS, TMOHUMAaTh 3HAYCHHE
COLMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYALWH,
YMETh CMSIr4aTh KOH(PIUKTHI U BECTH MEPETOBOPSI;

BIAJCTh PA3TUYHBIMU CocoO0aMH OOIICHHS M B3aUMOJACHCTBHS, MOHUMATh
HAMEPEHHUS APYTUX JIFOACH, MPOSIBIISTh YBAKUATEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOM popme PopMyarpoBaTh CBOM BO3PAKCHHS,

Pa3BEPHYTO M JIOTMYHO M3JIararb CBOK TOYKY 3PEHHUsI C HCIOJIb30BAHHEM
S3BIKOBBIX CPENICTB.

2) COBMeCTHAs1 AeSITeIbHOCTD:

NOHMMATh W MCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHIYAJIbHOM
paboThI MPH PEUIEHUN OUOJIOTHYECKONU MPOOJaEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNNOBBIX (POPM B3aUMOICHCTBUS TPH PELLICHUN YUEOHOH 3a1a4u;

BBIOMpATh TEMATHKY W METOJABI COBMECTHBIX ICHCTBHI C y4éTOM 0OIMMX
WHTEPECOB M BO3MOYKHOCTEH KaXKAO0r0 WIECHA KOJIJIEKTUBA,



[PUHAMATL  LEIU  COBMECTHOW  JEATENIbHOCTH, OPraHu30BbIBATH U
KOOPAWHHUPOBATH JEHCTBUAA MO €€ HOCTHKEHHUIO. COCTABJIATH IUIAH JEUCTBUN,
pacnpeaenaTh pojid ¢ YYETOM MHEHHMA YYaCTHUKOB, OOCYXKIATh PeE3yJIbTAThI
COBMECTHO paboTHl,

OLICHMBATL KA4eCTBO CBOEr0 BKJIAJA M KOKIOTO YYaCTHUKA KOMAaHAbl B
oOMid pe3ysibTat no pa3paboTaHHBIM KPUTEPUSIM;

rpeiararb HOBBIE TNIPOEKTHI, OLICHUBATH WJEW C TO3WLHMM HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH,

OCYILECTBJIATH IMMO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B PaA3IMYHBIX
CUTYalusIX, MPOSBIISATH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.

OBj1aieHHe YHHBEPCAJIBLHBIMH PEryJISITUBHBIMH JCiiCTBHSIMU:

1) camoopranusanus:

WCIOJIb30BaTh OWONOTMYECKUE 3HAHUS [UIsl BBISBJICHUS MPOOIEM M UX
PELICHUS B )KU3HEHHBIX U YUCOHBIX CUTYALMSIX;

BBHIOMpATh HA OCHOBE OWOJIOTMYECKUX 3HAHWI WEIECBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUAX M MOCTYIIKAX IO OTHOLIEHHWIO K JKUBOM IMPUPOJE,
CBOEMY 3JI0POBBIO ¥ 30POBBI0 OKPYIKAIOLINX,

CaMOCTOSATENBHO OCYLUECTBIIATh MO3HABATENIBHYIO NEATEIIBHOCTD, BBISABIATH
npoOJIEMBI, CTaBUTh U (POPMYJIMPOBATHL COOCTBEHHBIC 3aJa4l B 00Pa30BaATEIbHON
NEATENHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH PEIICHUsT MPOOJIEMBl € YUYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUIA;

JaBaTh OLICHKY HOBBIM CUTYaLUAM;

pacIMpsTh paMKA y4€OHOTO MPEAMETA HA OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeJIaTh OCO3HAHHBINA BBIOOD, ApryMEHTUPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a peLIECHHUE;

OLICHUBATh MPHOOPETEHHBINA OTIBIT,

CHocoOCTBOBAThL (POPMUPOBAHWIO M TPOSBICHUIO MMIMPOKOH SPyIULUU B
pa3HBIX OO0JIACTAX 3HAHWA, MOCTOSIHHO TMOBBIMIATH CBOM 00pa3oBaTENbHBIA W
KYJIBTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CUTYaLUsAM, BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTE,
OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LEIAM,

BIAJCTh HABBIKAMM  TO3HABATEIBHONW  PEQUIEKCMM  KaK  OCO3HAHHMs
COBEpLIAEMBIX ACHCTBUA M MBICIUTENBHBIX MPOLECCOB, HUX PE3YJIBTATOB U
OCHOBaHWH, UCHOJIB30BaTh MPUEMBI PE(PICKCUM JUIS OLEHKH CHUTYyaluH, BbIOOpa
BEPHOIO PELLEHHUS,

VMETh OLCHMUBATHL PUCKH KM CBOEBPEMEHHO IPUHUMATH pELIEHUS MO0 HUX
CHIDKEHHUIO;



NPUHUMATh MOTHMBBI W APryMEHTBHl JPYTUX IIPU AQHAIM3E PE3YJbTATOB
NEATENBHOCTH,

3) npuHsiTHEe ce0s U APYTHX:

NPUHAMATH ce0sl, MTOHMMAas CBOM HEAOCTATKH M TOCTOMHCTBA,

NPUHUMATh MOTHMBBI W APryMEHTHl JPYTHUX IIPU AQHAIMA3E PE3YJbTATOB
NEATENBHOCTH,

NPU3HABATH CBOE MPABO M MPABO APYTUX HA OIIKAOKH;

pa3BUBATH CIOCOOHOCTh MOHUMATh MUP C TIO3UIMH APYTOr0 YEJTOBEKA.

HPEAMETHDBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaTel OCBOCHHS mporpamMMmbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOUAIOT cieUPUUECKHe Uit y4eOHOro npeamera « buonorus
HAYYHBIC 3HAHWS, YMEHHS U COCOOBI ACHCTBHIA MO OCBOCHHIO, MHTEPIPETALMH U
npeoOpa30BAHUIO 3HAHUH, BUIBI JEATEIIBHOCTH TO MOTYYCHUIO HOBOTO 3HAHUS W
NPUMECHECHUIO 3HAHWI B PA3jMYHBIX YYEOHBIX CHUTYalHsX, 4 TAKKE B PEAIbHBIX
JKU3HECHHBIX CUTYalMsX, CBA3aHHBIX C OWosoruei. B mporpamme mnpeaMeTHbie
PE3YABTAThI TPEICTABICHBI 110 TOAaM 00y UYEHHSI.

[IpeaMeTHbIE pe3yabTaThl OCBOCHUs yueOHOro npeamera «buonorus» ¢ 10
Klacce NOJDKHBI OTPAXKaTh:

c()OPMUPOBAHHOCTH 3HAHHMIA O MECTE M POJIM OMOJIOTMM B CHCTEME HAYYHOTO
3HAHMsI E€CTECTBEHHBIX HAyK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA M HAYYHOIO MHPOBO33PEHMS, O BKJIAAE POCCHUCKHX W
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OuWonoruu, (HPyHKIMOHATBHOM
IPaMOTHOCTH Y€JI0BEKA JIJIsl PELICHHS )KU3HECHHBIX 33134,

YMEHHUE PACKPBIBATh COACPKAHUE OHMOJIOTMYECKHX TEPMHUHOB M TOHSITHIA:
KW3Hb, KJIETKA, OpraHu3Mm, MeTadoau3M (OOMEH BEIIECTB W NPEBPALICHUE
SHEPrUM), TOMEOCTa3 (CaMOPEryJsus), YPOBHEBAs OpraHU3alisl KUBBIX CHUCTEM,
CaMOBOCITPOM3BEACHUE (PEMPOAYKIIHS ), HACIECACTBEHHOCTh, U3MEHUYMBOCTD, POCT U
Pa3BUTHE;

YMEHUE HW3JIaraTb OWOJIOTHYECKAE TEOPUM (KJIETOYHAsA, XPOMOCOMHAs,
MyTaMOHHAs, LCHTPAIbHAs JOTMa MOJICKYJISpHOH Owuonoruu), 3akoHsl (I
Menpens, T. Moprana, H. Y. BapunoBa) u yueHus (0 UEHTpax MHOrooOpasus
MPOUCXOXKICHUS KyIbTYpHbIX pacteHuii H. M. BaBunosa), onpeaensate rpaHUilbl
WX MPUMEHUMOCTH K SKMBBIM CUCTEMAM;

YMEHHUE BIAIETh METOAAMH HAYYHOIO MO3HAHKS B OMOJIOTMW. HAONIOACHUE U
OMHCAHUE JKUBBIX CUCTEM, MPOLECCOB W SIBJICHUN, OpPraHu3alys W TMPOBEICHUE
OMOJIOTMYECKOTO  DKCINEPUMEHTA,  BBIABM)KCHHME  TUMOTE3bI,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HMCCIECAYEMbIMU BEJIMYMHAMM, OOBSCHEHHUE IMOJYUYCHHBIX



PE3YABTATOB, MCMOIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUM MOJTYYEHHBIX PE3YJIBTATOB,;

YMEHHUE BBIICHATh CYLICCTBEHHBIE TPU3HAKKA BHPYCOB, KIIETOK MPOKAPUOT U
SYKapHOT, OJHOKIIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB M MPEBPALIEHUS SHEPIHHM B KIETKE, (OTOCHHTE3A,
MJIACTHYECKOTO M JHEPreTHYECKOro OOMEHA, XEMOCHMHTE3a, MUTO03a, MEio3a,
OIJIONOTBOPEHUS, PAa3MHOXKECHMS, WHIMBUAYAIbHOIO PA3BUTHS  OpraHu3ma
(OHTOTEHE);

YMEHUE MPUMEHSTDH TMOJYUYCHHbIC 3HAHUS Ui OOBICHEHHS OWMOJIOTHUYECKUAX
IIPOLIECCOB U SIBJICHUN, [UIA MPUHATHAS MPAKTHYCCKUX PEIICHUN B ITOBCEIHEBHON
JKU3HU C 1eNbl0 o0ecrieueHus O€30MacHOCTH CBOETO 3I0POBbS M 3JA0POBbS
OKPY>KAFOIIMX JTHOACH, COOMOIEHUS HOPM I'PaMOTHOTO TIOBEACHUS B OKPY>KAFOIIECH
OPUPOJHON cpeie, MOHUMAHUE HEOOXOAMMOCTH HWCHOJB30BAHUS AOCTHXKCHUMN
COBPEMEHHOIi  OmoJlorMM W OMOTEXHOJNOTM [ PalMOHAIBHOIO
NPUPOAONOJBE30BAHNS,

YMEHUE PEIIaTh JJICMEHTAPHBIE TEHETUYECKUE 3aJa4d HA MOHO- H
IUTMOPUIHOE CKPEIIMBAHUE, CLEIUICHHOE HACICIOBAHUE, COCTABIATH CXEMBI
MOHOTMOPUAHOIO CKPELIMBAHMS JJIsi MPEACKA3aHWs HACJICIOBAHUS MPU3HAKOB Y
OpPraHHU3MOB,

YMEHHUE BBINOIHATE Ja0OPATOPHBIE W MpakTU4YecKue paboThl, COOMOIATH
npasuiia npu padoTe ¢ y4eOHBIM U TAOOPAaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKA OLEHWUBATh W HHTEPNPETUPOBATH MH(POPMALHKIO
OMOJIOTMYECKOTO  COACPKAHMS, BKJIIOYAIOLIYI0 T[ICEBIOHAYYHBIC 3HAHHS M3
Pa3JIMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMAaLMK, HAYYHO-TIOMYJISIPHBIC
MaTEPHAJIbI), STUYECKUE ACMEKTHl COBPEMEHHBIX HMCCIEAOBaHWNA B OHMOJIOTHH,
MEIULMHE, OMOTEXHOJIOTHH,

YMEHHME CO3/1aBaTh COOCTBEHHBIE MHCBMEHHBIE M YCTHBIE COOOLIEHMS,
0000111ast OMOJIOrMYEeCKY0 UH(OPMALIMIO U3 HECKOJBKMX MCTOYHHUKOB, TPAMOTHO
MCIOJIb30BaTh NOHATHHHBIN anmapar OUOJIOTHK.

[IpeaMeTHbIE pe3ysibTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 11
Kaacce NOJKHBI OTPAXKATh:

c()OPMUPOBAHHOCTH 3HAHHMIA O MECTE M POJIM OMOJIOTUM B CHCTEME HAYYHOTO
3HAHMSI E€CTECTBEHHBIX HAyK, B (OPMUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA M HAYYHOIO MHPOBO33PEHMS, O BKJIAAE POCCHUCKHX W
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE Owonoruu, (PyHKIMOHAIBLHOM
IPaMOTHOCTH Y€JI0BEKA JJIsl PELICHUS )KU3HEHHBIX 33134,

YMEHHUE PACKPBIBATh COAEP/KAHUE OMOJOTHYECKUX TEPMUHOB M MMOHATHH: BUJ,
NOMyJISIIKS, TEHOQOH[, SBOJIOLMS, IBWXKYLIME CHIbl ((QaKTOpPBI) 3BOJIIOLMH,
NPUCIIOCOOTICHHOCTh OPraHU3MOB, BHA000PA30BaHME, SKOJIOTMUYECKHE (PAKTOPHI,



DKOCHCTEMA, MPOAYLUEHTB, KOHCYMEHTbI, PEAYLECHThl, LENU  MUTaHus,
AKOJIOTMYECKas MUpaMuia, OMOreoleHo3, onocdepa,

YMEHUE WH31arate OWOJOTMYECKHE TEOPHHM (SBOJIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETMYECKAss TEOPUs DBOJIIOIMHK), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapitieBoro cxojacrea K. M. bapa, dyepenoBaHus TJIaBHBIX HAMpaBJICHUNA W
nyteit oo A. H. Ceeprioa, yuenus o ouochepe B. M. Bepnanckoro),
OTPENENATh TPAHUILIBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BIAJAECTh METOJAMUM HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOMIOACHUE U
OMHUCAHKUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM, OpraHu3allusi U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJABM)KEHHE  TUMOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEKAY MCCICIYEMbIMU BEJIMUMHAMH, OOBSCHEHUE TMOJYUYEHHBIX
PE3yJbTATOB, MCMOJb30BAHHBIX HAyYHBIX MOHSATHNA, TEOPUM W 3aKOHOB, YMEHHE
JieNIaTh BHIBOJIbI HA OCHOBAHUM MOJTyYEHHBIX PE3YJIbTATOB,;

YMEHUE BBIJCTATh CYLIECTBEHHbIC MPU3HAKU CTPOCHUS OMOJOTMUYECKUX
OOBEKTOB: BUJOB, MOMYJIALUMH, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOreOlEHO30B M 3KOCHCTEM, OCOOEHHOCTM MPOLECCOB.  HACIICICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOr0 0TOOpPa, BUI000pa30BaHUsl, MPUCHOCOOJICHHOCTH
OpPraHu3MOB, JEHCTBHUS SKOJIOTMYECKMX (PAKTOPOB HA OpraHu3Mbl, NEPEHOCA
BEUICCTB M TOTOKA HSHEPrMM B SKOCHCTEMAX, AHTPONOIEHHBIX W3MEHCHUH B
AKOCHCTEMAaX CBOEH MECTHOCTHM, KPYIOBOPOTa BEUIECTB U OMOr€OXMMHUYECKHUX
[IUKJIOB B OMocdepe;

YMEHUE MPUMEHATH TONYYCHHBbIC 3HAHUS Ui OOBACHEHUS OMOJOTMUYECKUX
[IPOLIECCOB U SIBJICHWUN, [UIA MPUHATHAS MPAKTHYCCKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HU C 1eNbl0 o0ecrieueHus O€30MacHOCTH CBOETO 3I0POBbS M 370POBbS
OKPY>KAFOIIMX JTHOACH, COOMOIEHUS HOPM I'PaMOTHOTO TIOBEACHUS B OKPY>KAFOIIECH
OPUPOJHON cpelie, MOHUMAHUE HEOOXOAMMOCTU MCIOb30BAHUS JOCTHXKEHUI
COBPEMEHHOI OMOJIOTUH ISl PALMOHAIILHOTO MPUPOJOIIONIB30BAHHS,

YMEHHUE PELIaTh 3JEMEHTAPHBIE OMOJIOTMYECKUE 3a0a4M, COCTABIIATH CXEMBI
NIEPEHOCA BEIIECTB U SHEPIHH B SKOCUCTEMAX (LICTIA TUTAHMS ),

YMEHHUE BBINOIHATh J1a0OPATOPHBIE M MpakTU4YecKue paboThl, COOMOIATH
npasuiia npu padoTe ¢ yueOHBIM U TAOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKM OLEHUBATh M MHTEPHPETUPOBATh MHPOPMALIUIO
OMOJIOTMYECKOTO  COACPKAHMS, BKJIIOYAKOLIYI0 T[ICEBIOHAYYHBIC 3HAHHS M3
Pa3IMYHBIX UCTOYHUKOB (CPECTBA MAacCOBOM MH(OpPMAUKU, HAYYHO-TIONYJISIPHbIC
Marepuanbl),  paccMaTpvBarb  [JI0OAJIbHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (JOPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOLICHMS,
0000111ast OMOJIOrMYeCKY0 UH(OPMAILIMIO U3 HECKOJBKMX MCTOYHHUKOB, TPAMOTHO
MCIOJIb30BaTh NOHATHHHBIN anmapar OUOJIOTHK.



TEMATUYECKOE INMNJIAHNPOBAHWE
10 KTACC

HavmeHoBaHWe pas3fesioB U TeM
nporpamMmmbl

Buonorusa kak HayKa

>X1nBble CUCTEMbBI N UX opraHusayunAd

XMMUYECKMn cocTaB u CTPOEHWNE KNETKN

XX13HeaeATeNbHOCTb KNETKMN

PasMHOXeHune n MHAnBUAYyanbHOE pasBuTue
OpraHn3mos

HacnegCcTBEHHOCTb U M3MEHUYUBOCTb
OpraHn3mos

Cenekuyunsa opraHnsmos. OCHOBbI
6MoTEXHONOTUN

PesepBHOe Bpem4

OBWEE KONMNYECTBO HACOB MO NMPOrPAMME

KonnyectBo 4acos

Bcero

34

KOHTpONbH
ble paboThbl

MpakTnyeck
ne paboThl

0.5

1.5

ONEeKTPOHHbIE

(unposble)
ob6pasoBaTesibHblE

pecypchl

bubnnoteka LLOK
httDs://m.edsoo.rn/7f41¢c292

buénnoteka LOK
https://m.edsoo0.rn/7f41c292

buénmnoteka LOK
https://m.edsoo0.rn/7f41c292

buénmnoteka LOK
httDs://m.edsoo.ru/7f41c292

buébnnoteka LOK
httDs://m.edsoo.ru/7f41¢c292

buénnoteka LOK
https://m.edsoo0.rn/7f41c292

buénnoteka LOK
httDs://m.edsoo0.ru/7f41¢c292

Buonuoteka LLOK
httDs://m.edsoo0.ru/7f41c292


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJTACC

HanmeHoBaHMe pa3genoB u Tem
Ne n/n
nporpammbi

JBOMOLUNOHHASA GMonorus

BO3HWKHOBEHMWE U Pa3BUTUE XMU3HU HaA
3emne

OpraHu3Mbl 1 OKpYyXatlas cpefa

Co06LWecTBa U 3KONOTUUYECKNE CUCTEMbI

PesepsHOe Bpem4

OBW EE KONNYECTBO YHACOB IO NMPOrPAMME

Konn4yectBo yacoB

Bcero KOHTpONbHbI
e paboTsl

9 0
9 1
5 1
9 1
2

34 3

MpakTuyeckn
e paboTsl

0.5

2.5

ONEeKTPOHHbIE

(undgposble)
o6pasoBaTesibHble

pecypcbl

buénnoteka LOK
httos://m.edsoo.m/7f41lcc74

buénnoteka LOK
httos://m.edsoo.m/7f41cc74

buénnoteka LOK
httos://m.edsoo.m/7f41lcc74

Buonuoteka LLOK
httos://m.edsoo.m/7f41lcc74

buénnoteka LOK
httos://m.edsoo.m/7f41lcc74


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




NOYPOYHOE INMJ1IAHNPOBAHIWE

10 KJTACC
KonnyectBo yacoB ONeKTPOHHbIE
[JaTta

KoHTponb unpoBsble

Ne n/n Tema ypoka MpakTnyec n3y4vex
Bcero Hble obpasoBaTesibHbIe
Kne paboThbl na
pa6oThbl pecypcol

buénmnoteka LOK
buonorusa B cucteme Hayk 1 0 0 httDs://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeToAbl NO3HAHWUA XWBON NPUPOLbI.
MpakTuyeckasa paéora No 1 Bubnnoteka LOK
«cnonb3oBaHue pasnMUHbIX METOLOB Npu https://m.edso0.m/863e6122
M3yYyeHUU BUOOTUYECKUX OOBEKTOBY

Buonormnyeckne cuctembl, NpoLecchbl U UX 1 0 0 bubnuoteka LLOK
n3yyeHue https://m.edso0.m/863e6564
XMMUUYECKU cocTaB KneTku. Boga u 1 0 0 bubnuoteka LLOK
MWUHepanbHble COMN https://m.edsoo.m/863e674e
Benkn. CocTtaB u cTpoeHue 6enKOoB 1 0 0 Et?p?sj?/cr(::::si)griEGBeGb?Z
depmeHTbl — 6BUOOrMYecKue

KaTanmsaTtopsbl. JTabopaTtopHaa pa6oTa Ne 1
bubnnoteka LOK

«M3yyeHne KaTaIMTUUYECKON aKTUBHOCTHU 1 0 0.5
https://m.edso0.m/863e6b72

(hepMeHTOB (Ha NpuMepe amunasbl UNu
KaTanasbl)»

Buonuoteka LLOK

Yrnesogbl. Jlunugsbl 1 0 0
https://m.edso0.m/863e6870

HyknenHoBble KNCAOTbI. AT® 1 0 0 Buénunorteka LLOK


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

10

11

12

13

14

15

16

17

18

19

McTtopuna n MeTofbl U3YHEHUNA KNETKN.
Kneto4yHas Teopus

KneTka Kak Le/siocTHaa XXusasa cucrema

CTpoeHMe 3yKapUOTUUYECKON KNETKU.
NabopaTtopHas pabota Ne 2 «N3yueHune
CTPOEHUA KNETOK PacTeHWiA, XXMBOTHbIX,
rpuboB 1 6aKTepuin Nog MUKPOCKOMOM Ha
roToBbIX MUKpOMNpenaparax u mx
onucaHue»

O6MeH BelWEeCcTB UM metabonmam

DOTOCNHTE3. XEMOCUHTE3

JHepreTuyecknini o6meH

XW3HEHHbI UMK KNeTKK. deneHune
KneTkn. MunTo3. JlabopaTtopHas pabota Ne 3
«HabnaeHne MnTo3a B KJeTKax KOHUYUKaA
KOopew Ka NyKa Ha roToBbIX
MUKponpenapaTax»

BunocuHTes 6enka. Peakyms maTpuyHoOro
CUHTe3a

TpaHcnaumsa — 6uocuHTe3 6enka

HekneTouHble )OPMbI XU3HU — BUPYChI

®opMbl Pa3MHOXEHUS OPraHN3MOB

0.5

0.5

https://m.edsoo.ru/863e6d5c

buénnoteka LOK
https://m.edso0.ru/863e6e88

buénmnoteka LOK
https://m.edso0.m/863e6ff0
https://m.edsoo.ru/863e716¢

buénnoteka LOK
https://rn.eds00.rn/863e766¢

bubnmnoteka LOK
https://rn.edso00.rn/863e7c98

buénmnoteka LOK
https://rn.edsoo0.rn/863e7aae

buénmnoteka LOK
https://rn.edsoo.rn/863e7dc4

buénnoteka LOK
https://rn.edso00.rn/863e796e

buénnoteka LOK
https://rn.edso00.rn/863e796e

buénnoteka LOK
https://rn.edso00.rn/863e7540

bubnmnoteka LOK


https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

20

21

22

23

24

25

26

27

28

Melios

Obpa3oBaHMe M pa3BUTHE NOMOBbIX KNETOK.
OnnopoTBopeHue. JlabopatopHas paboTa
Ne 4 «/3yyeHne cTpoOeHUsA NONOBbLIX K/ETOK
Ha rOTOBbIX MUKpOMpenapaTax»

|/|H,CI,I/IBI/I,EI'yal'IbHOE paspnTne opraHU3ImMoB

MeHeTMKa — HaykKa O HacneaCTBEHHOCTU U
M3MEHYNBOCTH

3aKOHOMEPHOCTU HacNef0BaHUA
MpU3HakKoB. MOHOTMGPUAHOE CKpeLMBaHue

OurnbpugHoe ckpewnBaHue. 3akoH
He3aBMCUMOrO Hac/iefjoBaHUA NPU3HaKOB

CuenneHHOe HacnefoBaHue NPU3HaKoOB.
NabopaTtopHas paboTta Ne 5 «N3yueHune
pe3ynbTaToB MOHOTMBGPUAHOTO U
OUTUBPULHOTO CKpeWwBaHna y apo3odunsb
Ha roTOBbIX MMUKpOMpenapatax»

CeHeTuKa nona. HacneposaHne NpPU3HaKos,
CLEM/IEHHBIX C MOJIOM

M3mMeHUYnBOCTb. HeHacneacTBeHHas
M3MEHUYMBOCTbL. JlTabopaTopHas paboTta Ne 6.
N3yyeHne MOANPUKALUOHHOW
M3MEHYNBOCTU, NOCTPOEHUE
BapMaLMOHHOIO psAja U BapualnoHHOIN

0.5

0.5

0.5

https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

buénmnoteka LOK
https://m.edsoo.ru/863e7f4a

buénnoteka LOK
https://m.edsoo0.ru/863e81b6

buénmnoteka LOK
https://m.edso0.ru/863e8436

buénnoteka LOK
https://m.edsoo.m/863e86f2

bubnnoteka LOK
https://m.edsoo0.ru/863e8878

buénnoteka LOK
https://m.edsoo.ru/863e89a4

buénmnoteka LOK
https://rn.eds00.rn/863e8c60

buénnoteka LOK
https://rn.eds00.rn/863e8c60

Buonuoteka LLOK
https://rn.edso0.rn/863e8efe


https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://rn.edsoo.rn/863e8efe

29

30

31

32

33

34

KpnBOM»

HacnepcteeHHas M3MEHYMBOCTb.
NabopaTtopHas pa6ota Ne 7. «AHanus
MyTauuin y gpo30ounabl Ha rOTOBbIX
MUKponpenapaTax»

CeHeTnKa YyenoBeka

Pe3epBHbIl ypok. O606LeHNEe MO TeMe
«HacneaCTBEHHOCTb U U3MEHYUBOCTb
OpraHM3MoB»

Cenekunsa Kak HayKa u npouecc

MeTofbl U JOCTUXEHNSA CeNeKLnn
PacTEHUMN U XXNBOTHBIX

brnoTtexHonormsa Kak oTpacnb Nnpomns3soacTBa

OBWEE KONMNYECTBO HACOB IO
MPOrPAMME

34

0.5

Buonuoteka LLOK
https://m.edsoo.ru/863e8efe

buénnoteka LOK
https://m.edsoo.ru/863e8d78

buénnoteka LOK
https://rn.eds00.rn/863e9214

Buonuoteka LLOK
https://m.edsoo0.ru/863e9214

buénmnoteka LOK
https://rn.edso00.rn/863e9336


https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJTACC

Ne n/n

Tema ypoka

OBONKOLUMA N METOAbI €8 U3YyUYeHUA

NcTopusa pa3BuTus npeactaBneHnii 06
3BONO LU

Mukpoasontouna

Monynauusa Kak anemeHTapHas ejuHuua
BMfaa v asonouuu. SlabopartopHas paboTa
Ne 1 «CpaBHeHWe BUAOB MO
MOP(ONOTNYECKOMY KPUTEPUIO»

OBvxyuine cunbl (3nemeHTapHble
thakTophbl) 3BONKOLUNY

EcTecTBEeHHbIi 0T6OP M ero hopMbl

Pe3ynbTaTbl 3BOMOLUN:
npMcnoco6n1eHHOCTb OPraHU3MOB ”
BupgoobpasoBaHue. SlabopatopHasa paboTa
Ne 2 «OnucaHne NpMcNocoB6IeHHOCTH
OpraHm3Ma 1 eé 0OTHOCUTENbHOTO
xapaktepa»

Hal'lpaB]'IeHI/IFI M nytTn Mmakpoasosirunn

Konn4yectBo yacoB

KoHTponb
Bcero Hble

paboThbl
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

MpakTuyec
Kunue paboThbl

0.5

0.5

Jarta
n3yueH
na

ONEeKTPOHHbIE

uM@ppoBbIe
obpasoBaTeNbHble

pecypchl

bubnnoteka LOK
https://m.edsoo.ru/863ea20e

buénmnoteka LOK
https://m.edso0.ru/863e9570

buénnoteka LOK
https://m.edsoo.ru/863e9cle

buénmnoteka LOK
https://m.edsoo.ru/863e99c6

bubnmnoteka LOK
https://rn.edsoo0.rn/863e9da4

buénnoteka LOK
https://rn.eds00.rn/863e9ed0

buénnoteka LOK
https://rn.edso0.rn/863e9fde

buénnoteka LOK
https://rn.edso0.rn/863e9cle


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

10

11

12

13

14

15

16

17

18

19

20

21

HeO6paTI/IMOCTb 3BONTO U NN

McTopua Xun3Hun Ha 3emie 1 MeTobl eé
N3yyeHus

FMnoTe3bl NPOUCXOXAEHMNA XXU3HUN Ha
3emne

Pa3BuTue Xun3HM Ha 3emnie no apam u
nepuogam

OCHOBHble 3Tanbl 30O LNY
pPacTUTENbHOTO M XXWBOTHOTO MUPA.
MpakTuuyeckasa pabota No 1 «M3yueHune
MCKOMaeMblX OCTATKOB pacTeHUii u
XWBOTHbIX B KOMNEKLNAX»

CoBpeMeHHas CUCTEMA OPraHNYecKoro
Mupa

JBONOLUMS YenoBeKa (aHTpoMoreHes)

OBuxyuwune cunel (hakTopsl)
aHTponoreHesa

OCHOBHble CTaA¥X 3BONKOL MM YeslOBEKA

Yenoseyeckune pacbl U NPUPOAHbIe
ajantayum yenoseka

Pe3epBHbIl ypok. O606LLeHME MO TEME
«BO3HWKHOBEHME N pPa3BUTUE XU3HU Ha
3emne»

JOKOMOrna Kak Hayka

Cpefbl 06MTaHMA 1 3KONOTMYECKNe
thakTophbl

0.5

buénnoteka LOK
https://m.edsoo.m/863ea5a6

bubnnoteka LOK
https://m.edsoo.m/863ea6be

buénnoteka LOK
https://m.edsoo.m/863ea8bc

buénmnoteka LOK
https://m.edsoo.m/863ea48e

buénnoteka LOK
https://m.edsoo.m/863eac2c

buénnoteka LOK
https://m.edsoo.m/863ead44

bubnnoteka LOK
https://m.edsoo.m/863eaea2

buénnoteka LOK
https://m.edsoo.rn/863eafec


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

22

23

24
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AbunoTtuueckue paktopbl. JlabopaTopHas
pabota Ne 3. «Mopdonorunyeckue
0COOEHHOCTM pacTeHW N3 pasHbIX MecT
obutaHua». SlabopatopHas pa6boTta Ne 4.
«BnnsaHWe cBeTa Ha poCT M pas3BuTue
YepeHKOB Koneyca»

BrvoTuueckue akTopsl

3KONOTrMyeckme xapakTepuCcTUKHU
nonynaumun. Mpaktuyeckasa paéora No 2
«[M0ACYET NNOTHOCTM NONYANALUIA pasHbIX
BUAOB pacTeHUii»

CoobuwecTtBa opraHNU3MoB — 6UOLLEHO3

JKONOTUYECKUE CUCTEMbBI (3KOCUCTEMBI)

OCHOBHble MoKasaTenn 3KOCUCTEMBDI.
dKonornyeckune nmpamuabl. CBoiicTBa
IKOCUCTEM. CyKLI'ECCI/IFI

anIpO,CI,HbIe 3KOCUCTEMDbI
AHTpOI'IOFEHHbIe 3KOCUCTEMDI

Buocthepa — rnobanbHasd akocucTema
3emnu

3aKOHOMEPHOCTM CYyLLECTBOBaHUA
6uocgepsbl

UenoseuecTBO B 6uochepe 3emnun

CocyuiecTBOBaHWEe NpUpPoOabl 1
YenoBeveCcTBa

0.5

0.5

buénnoteka LOK
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buénnoteka LOK
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buénnoteka LOK
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buénnoteka LOK
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buénnoteka LOK
https://m.edsoo.m/863ebb5e

buénnoteka LOK
https://m.edsoo.m/863ebd16

buénnoteka LOK
https://m.edsoo.m/863ebale


https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

34

PesepeHbiii ypok. O000mIeHNe TeMbl
«Coo01mecTBa U 3KOJIOTHYECKUE CUCTEMbBDY

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

25




NMPOBEPAEMBbIE SJIEMEHTbI COAEP>XAHWA

10 KNNACC

Koz

11

12

21
2.2

31

3.2

33

3.4

35
3.6

MpoBepsieMblii aNeEMEHT cofepXKaHus

bBuonorua Kak Hayka

Buonorus - Hayka 0 XuBoW npupoge. Ponb 6uosnorun B (hOpMUPOBAHUN COBPEMEHHON Hay4yHOW KapTuHbI Mupa. CructeMa GMONOrnyYecKnx
HayK

MeTofbl MO3HAHWS XMBOW NpUPoAbl (HAONOAEHWE, SKCMEPUMEHT, OMNMcaHWe, USMEPEHNEe, KacCU(mKaLms, MOLENMPOBaHUE, CTaTUCTUYECKas
06paboTKa AaHHbLIX)

YKrBble CMCTEMbBI U MX OpraHn3auns

XuBble cucTembl (6MOCUCTEMBI) Kak NpeaMeT 13yyeHuns bronorun. CBoCTBa 61MOCMCTEM 1 X pa3HOOOpa3ue

YPOBHU OpraHu3aumnm OMOCUCTEM: MOJEKYNSPHO-TEHETUYECKUIA, KNETOYHbIA, OpPraHM3MeHHbIA, MOMYNSLWNOHHO-BUAOBOW, 3KOCUCTEMHBIN,
GrochepHbIii

XMMNYECKWIA COCTaB U CTPOEHNME KIETKM

XUMUYECKNIA COCTaB KNETKU. XUMMUYECKME 3NIEMEHTbI: MaKpO3/leMeHTbI, MAKPO3/1eMeHTbI. Boga u MyUHepasibHble BellecTa. PyHKLMM BOAbI U
MUHepa/IbHbIX BELLECTB B KNeTKe. [ofaepXaHne ocMoTUYecKoro banaHca

Benkn. CoctaB M CTpoeHMe 6enKoB. AMUHOKMCIOThI - MOHOMEpbI 6e/KOB. He3ameHMMble 1 3aMEHUMbIE aMUHOKMC/IOTEL. AMWHOKWCOTHBIIA
COCTaB. YPOBHU CTPYKTYpbl GENKOBOM MOMeKy/bl (MepBryHas, BTOPUYHas, TPeTUUHAs U YeTBEPTUUHAA CTPYKTypa). XMMUYECKMe CBOMCTBA
6enkoB. bBruonorunyeckme GyHKUMN GENKOB.

PepmeHTbI - 6ronornyeckne katanusatopbl. CTpoeHVe PepmMeHTa: aKTUBHBIN LEHTP, cybcTpaTHas crneumgruHocTs. KotepmeHTbl. BUTaMuHbL.
OT1Mumnsa hepMeHTOB OT HEOPraHWUYECKMX KaTan3aTopos

Yrnesogbl: MOHocaxapuibl (rntoKosa, pubosa 1 Ae3okcnprnbo3a), ancaxapuibl (Caxaposa, fakrosa) W nonucaxapuabl (Kpaxman, r/MKOreH,
Lienntonosa). bruonornyeckne yHKUUM yrneBogos.

Jvunnabl: TpuranLepuasl, ctepoungsl, gocgonunugbl. MmapohunnsHO-rnapodobHble cBoMCTBa. bronornueckre gyHkuum nunugos. CpaBHeHWe
YrNeBsosoB, 6e/KOB W IMNUA0B KakK UCTOYHUKOB SHEpPrum

HyknenHosble kucnotbl: AHK n PHK. Hykneotuabl - MOHOMEPbI HYKNEWHOBbIX KUCAOT. CTpoeHne v yHkuun OHK. CTpoeHune n yHKLMK
PHK. AT®: cTpoeHue 1 yHKLMK

LuTonorus - Hayka o KneTke. KnetouHasa Teopus. MeToabl U3yUYeHUs KNeToK

KneTka Kak LienocTHas uBas cucTema. OOLve NPU3HAKM KETOK: 3aMKHYyTas Hapy)XHas membpaHa, monekynbl JHK Kak reHeTnyeckuii
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annapart, cucTeMa CUMHTe3a 6efka

Tunbl KNETOK: 3yKapuoTUyecKas M npokapuoTuyeckas. OCO6eHHOCTV CTPOEHWS MPOKapUOTMYECKOon KneTku. KneTouHas cTeHKa GakTepuid.
CTpoeHne 3yKaproTUYECKOI KNeTKN. OCHOBHbIE OTNINYKS PACTUTENbHOM, XXMBOTHOM M FPUOHOR KNETKK

[MoBEPXHOCTHbIE CTPYKTYpPbI KMETOK - K/IETOYHAA CTEHKa, MMUKOKAIMKC, UX (yHKUMW. Mna3matuyeckas MembpaHa, eé CBOMCTBA M (PYHKLWW.
Limtonnasma v eé opraHouipl. OfHOMeEMOpaHHble OpraHoWAbl KMeTKW: 3HAonnasMarndeckas cetb (3MC), annapat onbmpku, NM30COMbI.
IMonyaBTOHOMHbIE OpraHoOMAbl KIETKUA: MUTOXOHAPUM, NnacTuipbl. MpoMCXoxaeHne MUTOXOHAPUIA 1 nnactug. Bugsl nnactng. HemembpaHHble
OpraHomnfpl KNeTKN: pU60COMbI, KNETOUHbIA LIEHTP, PECHUYKM, XIYTUKW. PYHKLMM OpraHonaoB KNeTku. BrnoueHus

FA0po - PerynaTopHbIin LEHTP KNeTkn. CTpoeHWe agpa: aaepHas 060104Ka, Kapuoniasma, XpoMaTuH, SAPbILLKO. XPOMOCOMbI

TpaHCnopT BELLECTB B KNETKE

XKnsHeaeATeNbHOCTb KNETKM

OO6MeH BeLLEeCTB, N MeTabonmnaM. AccuMmnaums (NNacTUYECKUA 0OMeH) U ANCCUMUNALMA (3HEPreTUYECKMA 0OMEH) - ABE CTOPOHbI AUHOMO
npouecca metabonuama. Turnbl 06MeHa BelLeCTB: aBTOTPOMHBLIA 1 reTepoTPOHBIN.

Posb (hepMeHTOB B 06MEHE BELLIECTB 1 MPEBPALLEHUN IHEPT UM B KIIETKE

dotocnHTe3. CBeToBas M TeMHOBas hasbl (POTOCUHTE3A. Peakuum (POTOCUHTE3a. DPPEKTUBHOCTL (HOTOCKMHTE3A. 3HAuYeHMe (POTOCMHTE3a ANs
XW3HW Ha 3emne. BavsiHue ycnoBuid cpebl Ha (DOTOCUHTES U CNOCOOLI NOBBILLEHUS €70 NPOAYKTUBHOCTU Y KYNbTYPHbIX PACTEHWIA.
XeMOoCHHTE3. XeMOCUHTE3NPYHOLLMe BaKkTepun. 3HaUeHe XEMOCUHTE3a A5 XKU3HW Ha 3emsie

OHepreTnyecknii 06MeH B K/eTKe. PacluensieHve BELECTB, BbILENeHVE WM aKKyMy/MpOBaHUE SHEPruM B KETKe. STanbl S3HEPreTMyeckoro
06MeHa. nnkonus. bpoxeHwue v ero Bugbl. KNCNOPOAHOE OKUCNEHME, UK KNIETOUHOE AbIxaHue. S(eKTUBHOCTb SHEPreTUYECKOro 0bMeHa
Peakuun MaTpuyHoro cuHtesa. eHeTuueckas nHgopmauua n AHK. Peanusauus reHeTUUECKONn MH(opMaLmn B KeTKe. eHeTUYecKuii kog 1
ero CBOICTBA. TpaHCKpUMUWS - MaTpUuHbIiA cuHTe3 PHK. TpaHcnsums - 6uocmHTe3 6Genka. KoampoBaHWe aMMHOKWUCIOT. Ponb pubocom B
6rocuHTese benka

HekneTouHble OpPMbI XM3HW - BUpPYChbI. cTopus OTKpbITUS BUPYCOB (.. ViBaHOBCKMiA). OCOGEHHOCTU CTPOEHUS U XU3HeLeATeNbHOCTH
BMpPYCOB. BakTepmodarn. BonesHn pacTeHwWit, XMBOTHBLIX U YENOBEKA, Bbl3blBaeMble BUpycamu. Bupyc nMmmyHogeduunta yenoseka (BWY) -
Bo3oyauTens ClM[a. MpodmnakTuka pacnpocTpaHeHNs BUPYCHbIX 3a601eBaHWit

Pa3sMHOXeHWe 1 UHAMBUAYaNLHOE Pa3BUTHE OpPraH13MoB

KneTouHbIl LKA, WK XU3HEHHBIA UMKN KIETKW. VHTepdasa n muTo3. Mpouecchl, npoTekalole B UHTepdase. Pennvkaums - peakuus
mMaTpuyHoro cuHtesa AHK. CTpoeHMe XpOMOCOM. XPOMOCOMHbIA HaG0p — KapuoTun. AWNAouAHbIA 1 raniouaHbIi XPOMOCOMHbIE HAGOPbI.
Xpomatugbl. Liutonornyeckre 0CHOBbI PA3MHOXKEHWA Y UHAMBUAYANLHOTO Pa3BUTUA OpPraH13MOB.

[Jenexne kneTkm — muto3. CTagmu mmtosa. Mpoueccsl, NPOMCXoAsLLmMe Ha pasHbIX CTagusaX MUTO3a. bUonormueckuii CMbIca MMTO3a

®PopMbl pa3sMHOXEHUA OpraHWM3MoB: 6ecrnonoe U nosfoBoe. Buibl 6ecnonoro pasMHOXeHWUs: [efeHve HaABOe, MOYKOBaHWEe OfHO- U
MHOIOK/IETOUHbIX, CMOPO06pa3oBaHune, BereTaTUBHOE Pa3MHOXEHMe. ICKyCCTBEHHOE KNOHUPOBaHWe OpraHU3MOB, ero 3HauYeHue 415 celekumm
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MonoBoe pasMHOXeHWe, ero oT/Muuns OT 6ecnosnoro.

Meit03. Ctagun meiio3a. IMpouecchbl, NPOMCXOAALLME HA CTaaMaX Meio3a. MoBeaeHME XPOMOCOM B Meiio3e. KpoccuHroBep. Buonornyeckuii
CMbIC/ 1 3HaYeHWe Melio3a

"ameToreHes - npouecc 06pa3oBaHNs MOMOBbLIX KIETOK Y XXMBOTHbIX. [10M10BbIE Xefe3bl: CEMEHHUKM U andyHuKKA. O6pa3oBaHune W pasBuUTHE
MONOBbIX KNMETOK - raMeT (cnepmartosoug, ALeKneTka) - criepmaToreHes 1 ooreHes. OCO6EHHOCTU CTPOEHNS ARLEKNETOK U CNepMaTo30140B.
OnnogoTeopeHye. MapTeHoreHes

WHamBuayanbHoe pa3suTue (OHTOreHe3). 3MOPUOHAbHOE pa3BUTMe (3MOpMoreHes). 3Tanbl 3MOPUOHANLHOMO PasBUTUA Y MO3BOHOYHbIX
XMBOTHbIX: [Apo6neHune, racTpynsums, opraHoreHes. [locTambpuoHanbHOe pasBuUTWe. TUMbl MOCTIMOPUOHAIBHOIO PasBUTUA:  MPAMOe,
Henpsamoe (NMYMHOYHOE). BansHWe cpedbl Ha pa3BUTUE OPraHW3MOoB; PaKTopbl, CNOCOOHbIE BbI3bIBATb BPOXKAEHHbLIE YPOLCTBA.

PocT 1 pa3BuTUe pacTeHUA. OHTOreHe3 LIBETKOBOrO PacTeHWA: CTPOEHUE CEMEHU, CTafWU Pa3BUTUA

HacneacTBeHHOCTb Y U3MEHUMBOCTL OpPraHU3MOoB

MpeameT 1 3a4aym reHeTUKW. WcTopus pasBUTMA TEHETMKW. BKnag pOCCMICKMX W 3apyOeXHbIX YUYEHbIX B pa3BUTME TeHETMKU. MeTogbl
reHeTukn (rMopPUAONOTNYECKNIA, LIUTOTEHETUYECKUIA, MOMNEKYNSPHO-TEHETUYECKNA). OCHOBHbIE TEHETUYECKMe MOHATMSA. [eHeTunueckas
CYMBOJIMKA, UCMOMb3yeMas B CXeMax CKpeLLyBaHuiA

3aKOHOMEPHOCTU HacnefoBaHUsA NPU3HAKOB, YCTaHOBNEHHble . MeHgenem. MoHornépuaHoe ckpelimsaHme. 3akoH efmMHO06pa3vs rmbpunaos
MepBoro MokoneHus. [MpaBuno [OMUHUPOBaHMA. 3aKOH pacLiensieHus npusHakoB. [wMnoTesa 4MCTOTbI rameT. [losHOE W HenosHoe
[LOMVHMPOBaHMe.

JnrnéprgHoe ckpelimBaHue. 3aKOH HE3aBUCUMMOIO HacnefoBaHWS MPU3HAKOB. LIMTOreHeTWYecKre OCHOBbI AUTMOPUAHOIO CKpeLLMBaHUS.
AHam3mpytoLLee cKpeLyBaHue. Vcnonib3oBaHne aHaM3UPYIOLLErO CKPeLLvBaHns Ans onpesesieHns reHoTuna ocobu

CuenneHHoe HacnefoBaHWe npusHakoB. Pa6ota T. MopraHa no cuenjeHHOMY HacnefoBaHWIO TeHOB. HapylueHue cuenieHnst reHoB B
pe3y/ibTare KPOCCUHroBepa. XpOMOCOMHas TEOPUSA HaCNeLCTBEHHOCTU. TeHEeTUYECKME KapTbl.

eHeTuKa nona. XpOMOCOMHOe oOnpefefieHne nosna. AyTOCOMbl U MOJOBble XPOMOCOMbI. [TOMOraMeTHble U reTeporaMeTHbIE OpraHU3Mbl.
HacnegosaHue Npr3HaKoB, CLENIEHHbLIX C NOJIOM

N3meHuMBOCTb. Buibl W3MEHUMBOCTU: HEHACNeACTBEHHas W HacnefCTBeHHad. Pofb  cpefbl B HEHAcNeACTBEHHON W3MEHUMBOCTU.
XapakTepucTuka MOAUMDUKALMOHHOW UM3MEHUMBOCTW. BapumaunoHHBIA psj M BapuauMoOHHas KpvBas. Hopma peakuum MpusHaka.
KonnuecTBeHHbIe 1 Ka4eCTBEHHbIE NPU3HAKM 1 UX HOpMa peakLmn. CBOMCTBA MOANMUKALIMOHHOW U3MEHUYNBOCTY

HacnenctBeHHas, WAM TFEHOTMMAMYECKasl, W3MEHUMBOCTb. KOMOWHATMBHAas W3MEHYMBOCTb. Meilo3 M NOMOBOM MpoOLEecC - OCHOBa
KOMOWHATUBHON M3MEHYMBOCTW. MyTauMOHHas M3MeHUMBOCTb. Knaccudmkaums MyTauuii: reHHble XPOMOCOMHbIE, FeHOMHble. YacToTa u
NpUYMHBLI MyTaLnit. MyTareHHble (hakTopbl. 3aKOH FOMOIONMYECKUX PAA0B B HACNEACTBEHHON n3MeHumBocTM H.A. BaBunosa

leHeTnka uenoseka. Kapmotun uyenoBeka. OCHOBHble METOAbl FEHETUKM YeNOBEKA: TFeHeanormyeckuii, 6iM3HELOBLIA, LUTOreHeTUYECKNA,
BGMOXMMUYECKINIA, MONEKYNAPHO-TeHeTUYecknil. COBpPEMEHHOE OnpefesieHne reHoTMNa: MOSIHOFEHOMHOE CEeKBEHVMPOBaHUE, FTEHOTUMMPOBaHWE, B
TOM uucne c nomowpto [UP-aHanu3a. HacnefcTBeHHble 3a60N1eBaHMA  YesloBeKa: TeHHble 60M1e3H, 60Me3HM € HaCNeACTBEHHOW
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NpejpacnonioXXeHHOCTbI, XPOMOCOMHble  60/1e3HN. COMATUMYECKME U reHepaTuBHble MyTauuu. [pUHUMNBL 340pOBOro 06pasa MW3HW,
OVMAarHOCTUKW, NPO(UIAKTUKA W fIEYEHNST TeHETUYeCKMX 6onesHeill. MeaMKO-TeHETUYECKOe KOHCY/IbTMPOBaHME. 3HauyeHue MegULMHCKON
reHeTUKM B NPeoTBPpaLLEeHUN 1 leYeHUM FTeHETUYECKMX 3a60/1eBaHNIA YenoBeka

Cenekuus opraHvmamoB. OCHOBbI BMOTEXHONOM NN

Cenekums Kak Hayka W npouecc. 3apoXKAeHWe cenekuMm u [OoMecTUKauus. YdeHne H./. BaBmnoBa 0 LEHTpax MPOUCXOXAEHUS W
MHOroo6pasus KynbTypHbIX pacTeHMiA. LIEHTpbl MPOUCXOXAEHMS AOMALLHNX XXMBOTHbIX. COPT, NMopoza, LTamMm

CoBpeMeHHble MeTOfbl Cenekuun. MaccoBbll U MHAMBMAYANbHLIA OTGOPLI B CENEKUMM PacTeHWn M XKMBOTHbIX. OueHKa 3KCTepbepa.
BN13KOpPOACTBEHHOE CKpeLUMBaHWE - WHOPUMAWHE. YucTad nnHWA. CKpelimBaHWe YUCTbIX MWHWIA. [eTeposnc, wam rnopugHas cuna.
HepoacTBeHHOe ckpewyBaHne - ayTbpuauHr. OTganéHHas rnopugmsauus n e ycnexu. VICKYCCTBEHHbIA MyTareHes W nosyveHue
nonnnNIonaoB. JOCTUXEHNS CENEKLMN PaCTEHNIA, MUBOTHBIX Y MAUKPOOPraHU3MOB

BroTexHonorns Kak oTpacib NpomM3BoACTBa. eHHas WMHXeHepus. JTanbl CO34aHUA PeKOMOMHAHTHON AHK W TpaHCreHHbIX OpraHu3MOB.
KneTouHas wuHxeHepus. KneTouHble KynbTypbl. MUKPOKNOHA/IbHOE Pa3MHOXEHME pacTeHuid. KnOHMpOBaHWE BbICOKOMPOAYKTMBHbIX
CeMbCKOX03AACTBEHHbLIX OPraHN3MOB. 3KOMOrMYECKME 1 3TYecKre npobiembl. MO - reHeTMYecKn MOANULMPOBaHHbIE OPraHU3MbI

MpoBepsieMblii 31eMEHT COAePXKaHMs

JBONIOLMOHHas 6ronorus

3JBO/IOLMOHHAA TEOPUS U eé MecTo B BUONOTUN.

CsugeTtenscTsa 3BOMOLUN. [afIeOHTONOrMYECKME: NOCNeA0BaTeNLHOCT NOSB/IEHWS BUAOB B MAaJIEOHTONOrMYECKON NeTONUCK, NepexosHble
thopmbl.  Buoreorpagmyeckue: CXoACTBO W pasnuyve ¢ayH v (nop MaTepukoB W OCTPOBOB. IMOPMOSOrMYECKMe: CXOACTBA W pasimums
3MOPUOHOB pPasHbIX BUAOB NO3BOHOUHbIX. CpaBHUTEIbHO-aHATOMUYECKME: TOMOIOMMYHBIE, aHAIOMMYHbIE, PYAUMEHTapHbIE OpraHbl, aTaBU3Mbl.
MoneKynsipHO-6MOXMMUYECKME: CXOACTBO MEXaHU3MOB HAaCc/eACTBEHHOCTM M OCHOBHbIX METabo/IMuecKMX MyTeld y BCeX OpraHu3MOoB
OBOMOUMOHHaA Teopuss Y. [dapsBuHa. [pefnocbinkM BO3HWMKHOBEHWUA fJapBuvHU3Ma. [BWKyLLMe CWibl 3BONKOLUW BUMAOB MO JapBuHy
(M36bITOYHOE Pa3MHOXEHME MpW OrpaHWYEHHOCTM PECYpCoB, HeonpeaenéHHas WM3MEHUMBOCTb, 60pbba 3a CyLLUECTBOBaHME, ECTECTBEHHbIV
oT6op)

CuHTeTuYeckas Teopus agontoummn (CT3) 1 OCHOBHbIE €8 nonoxeHus. Mukpoasontouus. Monynaums Kak eaMHMULA BUAA U 3BOHOLMM
[JBwxyLume cunbl (hakTopbl) 3B0OLMN BUAOB B Nprpoge. MyTalMOHHbIA NPOLEect U KOMOUHATUBHAS M3MEHUYMBOCTb. MONyNALMOHHbIE BOSHbI
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1 apeid reHos. MN3onaumusa n Murpaums. ECTeCTBeHHBI 0TOOP - HanpaBAstoLmii hakTop 3BonoLyn. PopMbl ECTECTBEHHOIO 0TOOpPA.
MprcnocobieHHOCTb OPraHN3MOB Kak pesy/bTat 3Bontoumu. MpumMepsl npucnocobneHunii y opraHnamoB. ApoMopdosbl 1 nanoagantawum.

Bug v BugoobpasosaHune. Kputepum euaa. OCHOBHbIE (hOpMbl BUA006pa30BaHUA: reorpamyeckoe, 3KoN0rnyeckoe

Makpoasostouus. Popmbl 3BOKOLMK: (DUNETUYECKas, AMBEPTEHTHAs, KOHBEPTreHTHas, NapansienbHas. HeobpaTMMOCTb 3BOMHOLMN
BO3HVMKHOBEHMWE W pa3BUTME XKMU3HM Ha 3eMne

[JloHayuyHble NpeacTaBneHMs O 3apOXAEHUW >KWU3HW. HayuHble TMnoTesbl BO3HWKHOBEHWS| XXM3HU Ha 3emse: abuoreHes M MaHCmepMus.
XuMUueckas 3BONIOLMA. IKCMEPUMEHTANIbHOE MOLTBEPXKAEHME XUMUYECKON 3BOMOLMU. HayaibHble 3Tarbl GMOMOrMYEcKOl 3BOMOLUMN.
'mnotesa PHK-mupa. NepBble KNETKK 1 X 3BOMOLMA. POPMUPOBAHNE OCHOBHbLIX Py XUBbLIX OPraH1N3MoB

Pa3BuTMe XM3HM Ha 3emne Mo 3pam M nepuodam. Katapxeil. Apxeiickas M npoTepo3oiickas apbl. Maneosoiickas apa M eé nepuogpl:
KEMOPWIACKNIA, OpPAOBWKCKWUIA, CUMYPUIACKWIA, OEBOHCKMWIA, KAMEHHOYTO/bHbIA, MepMckuid. Me3o3oiickas apa U eé nepuoapl: TPUacoBbIiA,
FOPCKWMIA, MENOBOWA.

KaliHo30icKas apa 1 eé nepuofbl: NaseoreHoBbIi, HEOreHoBbIA, aHTPOMOreHOBbIN. XapakTepucTuKa KMMata v reofiorMyeckux npoLeccos.
OCHOBHbIe 3Tarbl 3BOIIOLUM PACTUTENILHOIO Y XXMBOTHOTO MUpa. ApOMOpPMO3bl Y PacTeHUIA U XMBOTHbIX. MosiBAEHWE, pacLBeT U BbIMUpaHue
rPyNM XMBbIX OPraHM3MOB

CucTtema opraHM4ecKoro Mupa Kak oTpaxxeHue 3BosiioLmn. OCHOBHbIE CUCTEMATUYECKME rpyrnbl OPraHM3mMoB

3BonOLMA YenoBeKa. AHTPOMNOMOIMS KakK Hayka. Pa3BuTue npefAcTaBfieHUii 0 MPOUCXOXAEHNUMN YenoBeka. MeTofbl N3yUeHNst aHTPOMOoreHesa.
CXOACTBa 1 pa3nnuns YenoBeka 1 XMBOTHbIX. CMCTEMATNYECKOE MOMOXKEHNE Ye/TOBEKa.

OBvxyLime cunbl (hakTopbl) aHTpomnoreHesa. HacneAcTBeHHast M3MEHUMBOCTb WM €CTECTBEHHbIA 0TOOP. OOLLECTBEHHbIA 00pa3 XXM3HW,
M3rOTOB/IEHWE OPYANIA TPYAA, MbILLNEHNME, peyb

OCHOBHbIE CTafyn 1 BETBM 3BOIOLMM YeOBEKA: aBCTPa/ioNnUTeKM, YenoBek yMenblid, UenoBek NpsmMoxoasiumii, UenoBek HeaH4epTaIbCKU,
Uenosek pasyMHbIA. Haxofkn MCKOMaeMbIX OCTAHKOB, BPEMS CYLLECTBOBaHWs, 06/1acTb pacnpocTpaHeHus, 06bEM rOIOBHOr0 Mo3ra, obpas
XWU3HK, opyaus

UenoBeyeckne pacbl. OCHOBHblE 6OMbLUME pacbl: €BPOMeouaHas (eBpasuiiCkas), Herpo-aBcTpanovaHas (3KBaTopuasibHasA), MOHrofouaHas
(a3uaTcko-ameprKaHckas). YepTbl MPUCMOCOBMEHHOCTN NpeACcTaBUTENeld YeNOBEUECKMX pac K YCMOBMAM CyLLECTBOBaHWS.. EAUHCTBO
yenoBeyeckux pac. Kputuka pacusma

OpraHu3mbl 1 OKpy>KatoLLas cpeja

3KoNorua Kak Hayka. 3agauv W pasfenbl 3Konorud. MeTofbl 3KONOrMYECKUX UCCefoBaHUA. OKOMOrMYecKoe MupoBo33peHue. Cpefbl
06VTaHMA OpPraH1U3MOB: BOAHASA, HA3eMHO-BO3AYLLUHaS, MOYBEHHASA, BHYTPUOPraHU3MeHHast

Jkonornyeckne aktopbl. Knaccudmkaums 3KOMOrMYECKMX (HaKTOPOB: abWMOTUYECKUE, OMOTUYECKME W aHTPOMOreHHble. [eiicTBue



Koz

33

3.4

3.5

41

4.2

43

44

4.5

MpoBepsieMblii 31eMEHT COAEPXKaHMs

3KOOrMYecKmX (hakTopoB Ha OpraHm3mbl

ABMOTUYECKMe (haKTOpbl: CBET, Temnepatypa, BAaXHOCTb. doTonepuogmsm. [pucnocobneHns opraHU3MOB K [eWACTBUIO abMOTUUECKMX
(haKTOpOB. Bronornyeckne puTMsbl

BroTnyeckme hakTopbl. Bugbl GMOTUYECKMX B3aUMOLENCTBUIA: KOHKYPEHLUS, XWLLHWYECTBO, MNapasuTui3M, MyTyain3M, KOMMEHCAIN3M
(HaxnebHMYeCTBO, KBApPTUPAHTCTBO), aMEHCANN3M, HEATPaIM3M. 3HaueHue GUMOTUYECKMX B3aUMOAEACTBUIA /1 CyLL,eCTBOBAHWS OPraHM3MOoB B
NPUPOAHBIX COOBLLLECTBAX

3KONOrMYyeckne XapakTepucTukn nonynsumu. OCHOBHble NOKasaTeNn NOMyNAuUW: YUCNEHHOCTb, MAOTHOCTb, POXAaeMOCTb, CMEPTHOCTb,
NpUPOCT, MUrpauus. JuHamuKa YACNIEHHOCTU NONYNALUK U eé perynaums

CoobLuecTBa 1 3KONOrMYECKME CUCTEMBI

Co06LLEeCcTBO OpraHM3mMoB - 6uoueH03. CTpYKTypbl 6MOLEHO3a: BUAOBAs, MPOCTPAHCTBEHHasA, Tpotmyeckas (nuiiesas). Buibl-4OMUHAHTbI.
CB#3u B 6buoLeHO3e

3Konoruyeckme cuctembl (3KocucTembl). [loHATME 06 akocucTeMe U GuoreoueHose. ®YHKLMOHAbHbIE KOMMOHEHTbI 3KOCWUCTEMbI:
NPOAYLEHTbI, KOHCYMEHTbI, peyLeHTbl. KpyroBopoT BeLecTB 1 NMOTOK 3HEPT M B 3KocUcTeMe. Tpouyeckume (NULLEBbLIE) YPOBHU 3KOCUCTEMbI.
MuweBble Lenn n ceTn. OCHOBHbIE MOKa3aTeNu 3KOCUCTEMbI: GroMacca, NPoAyKUMS. IKONOrnMyYeckne nupamuibl: NPOAYKUMK, YACIEHHOCTH,
6uomacchl. CBOWCTBA 3KOCUCTEM: YCTOMYMBOCTb, CaMOperynauus, passuTme. Cykueccus

MprpoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. IKOCUCTEMA XBOWHOI0 WX LUIMPOKOUCTBEHHOIO NEca.

AHTPOMOreHHbIE 3KOCUCTEMbI.  Arpo3KOCUCTEMbl.  YP603KOCUCTEMbI. Buonornyeckoe u XO03AWCTBEHHOE 3HaueHWe arpo3KoCUCTEM U
yp603KocuCTeM.

BropasHoo6pasune Kak hakTop YCTONUMBOCTY 3KocucTeM. CoxXpaHeHUe G1MONOrMYeCcKOro pasHoo6pasms Ha 3emne

YueHne B.W. BepHagckoro o 6uoctepe. paHuupbl, cOCTaB M CTPYKTypa 6uoctepbl. XXMBoe BellecTBO U ero ¢yHkuun. OcobeHHOCTH
6roctepbl Kak rno6asbHOM 3KOCUCTEMbI. [lMHaMMUeckoe paBHOBecMe W obpaTHas CBssb B Omoctepe. KpyroBopoTbl BELLECTB U
6MoreoxvmmnyecKre LMKIbl 3neMeHToB (yrneposa, asora). 30Ha/IbHOCTb 6rocdepbl. OCHOBHbIE GOMbI CYLLIM

UenoseuecTBo B 6uochepe 3emnn. AHTPONOreHHble N3MeHeHWs B Gruocepe. MnobanbHble 3KOMornyeckme Npobaemi.

OcHOBa pauUMOHa/ILHOr 0 YrpaBieHNs NPUPOAHBLIMU pecypcamMu U UX UCNOosb3oBaHWe. [JOoCTUXKEeHMS BUOOrMU U 0XpaHa Npuposbl
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bBuonorua Kak Hayka

Buonorus - Hayka 0 XuBoW npupoge. Ponb 6uosnorun B (hOpMUPOBAHUN COBPEMEHHON Hay4yHOW KapTuHbI Mupa. CructeMa GMONOrnyYecKnx
HayK

MeTofbl MO3HAHWS XMBOW NpUPoAbl (HAONOAEHWE, SKCMEPUMEHT, OMNMcaHWe, USMEPEHNEe, KacCU(mKaLms, MOLENMPOBaHUE, CTaTUCTUYECKas
06paboTKa AaHHbLIX)

YKrBble CMCTEMbBI U MX OpraHn3auns

XuBble cucTembl (6MOCUCTEMBI) Kak NpeaMeT 13yyeHuns bronorun. CBoCTBa 61MOCMCTEM 1 X pa3HOOOpa3ue

YPOBHU OpraHu3aumnm OMOCUCTEM: MOJEKYNSPHO-TEHETUYECKUIA, KNETOYHbIA, OpPraHM3MeHHbIA, MOMYNSLWNOHHO-BUAOBOW, 3KOCUCTEMHBIN,
GrochepHbIii

XMMNYECKWIA COCTaB U CTPOEHNME KIETKM

XUMUYECKNIA COCTaB KNETKU. XUMMUYECKME 3NIEMEHTbI: MaKpO3/leMeHTbI, MAKPO3/1eMeHTbI. Boga u MyUHepasibHble BellecTa. PyHKLMM BOAbI U
MUHepa/IbHbIX BELLECTB B KNeTKe. [ofaepXaHne ocMoTUYecKoro banaHca

Benkn. CoctaB M CTpoeHMe 6enKoB. AMUHOKMCIOThI - MOHOMEpbI 6e/KOB. He3ameHMMble 1 3aMEHUMbIE aMUHOKMC/IOTEL. AMWHOKWCOTHBIIA
COCTaB. YPOBHU CTPYKTYpbl GENKOBOM MOMeKy/bl (MepBryHas, BTOPUYHas, TPeTUUHAs U YeTBEPTUUHAA CTPYKTypa). XMMUYECKMe CBOMCTBA
6enkoB. bBruonorunyeckme GyHKUMN GENKOB.

PepmeHTbI - 6ronornyeckne katanusatopbl. CTpoeHVe PepmMeHTa: aKTUBHBIN LEHTP, cybcTpaTHas crneumgruHocTs. KotepmeHTbl. BUTaMuHbL.
OT1Mumnsa hepMeHTOB OT HEOPraHWUYECKMX KaTan3aTopos

Yrnesogbl: MOHocaxapuibl (rntoKosa, pubosa 1 Ae3okcnprnbo3a), ancaxapuibl (Caxaposa, fakrosa) W nonucaxapuabl (Kpaxman, r/MKOreH,
Lienntonosa). bruonornyeckne yHKUUM yrneBogos.

Jvunnabl: TpuranLepuasl, ctepoungsl, gocgonunugbl. MmapohunnsHO-rnapodobHble cBoMCTBa. bronornueckre gyHkuum nunugos. CpaBHeHWe
YrNeBsosoB, 6e/KOB W IMNUA0B KakK UCTOYHUKOB SHEpPrum

HyknenHosble kucnotbl: AHK n PHK. Hykneotuabl - MOHOMEPbI HYKNEWHOBbIX KUCAOT. CTpoeHne v yHkuun OHK. CTpoeHune n yHKLMK
PHK. AT®: cTpoeHue 1 yHKLMK

LuTonorus - Hayka o KneTke. KnetouHasa Teopus. MeToabl U3yUYeHUs KNeToK

KneTka Kak LienocTHas uBas cucTema. OOLve NPU3HAKM KETOK: 3aMKHYyTas Hapy)XHas membpaHa, monekynbl JHK Kak reHeTnyeckuii
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annapart, cucTeMa CUMHTe3a 6efka

Tunbl KNETOK: 3yKapuoTUyecKas M npokapuoTuyeckas. OCO6eHHOCTV CTPOEHWS MPOKapUOTMYECKOon KneTku. KneTouHas cTeHKa GakTepuid.
CTpoeHne 3yKaproTUYECKOI KNeTKN. OCHOBHbIE OTNINYKS PACTUTENbHOM, XXMBOTHOM M FPUOHOR KNETKK

[MoBEPXHOCTHbIE CTPYKTYpPbI KMETOK - K/IETOYHAA CTEHKa, MMUKOKAIMKC, UX (yHKUMW. Mna3matuyeckas MembpaHa, eé CBOMCTBA M (PYHKLWW.
Limtonnasma v eé opraHouipl. OfHOMeEMOpaHHble OpraHoWAbl KMeTKW: 3HAonnasMarndeckas cetb (3MC), annapat onbmpku, NM30COMbI.
IMonyaBTOHOMHbIE OpraHoOMAbl KIETKUA: MUTOXOHAPUM, NnacTuipbl. MpoMCXoxaeHne MUTOXOHAPUIA 1 nnactug. Bugsl nnactng. HemembpaHHble
OpraHomnfpl KNeTKN: pU60COMbI, KNETOUHbIA LIEHTP, PECHUYKM, XIYTUKW. PYHKLMM OpraHonaoB KNeTku. BrnoueHus

FA0po - PerynaTopHbIin LEHTP KNeTkn. CTpoeHWe agpa: aaepHas 060104Ka, Kapuoniasma, XpoMaTuH, SAPbILLKO. XPOMOCOMbI

TpaHCnopT BELLECTB B KNETKE

XKnsHeaeATeNbHOCTb KNETKM

OO6MeH BeLLEeCTB, N MeTabonmnaM. AccuMmnaums (NNacTUYECKUA 0OMeH) U ANCCUMUNALMA (3HEPreTUYECKMA 0OMEH) - ABE CTOPOHbI AUHOMO
npouecca metabonuama. Turnbl 06MeHa BelLeCTB: aBTOTPOMHBLIA 1 reTepoTPOHBIN.

Posb (hepMeHTOB B 06MEHE BELLIECTB 1 MPEBPALLEHUN IHEPT UM B KIIETKE

dotocnHTe3. CBeToBas M TeMHOBas hasbl (POTOCUHTE3A. Peakuum (POTOCUHTE3a. DPPEKTUBHOCTL (HOTOCKMHTE3A. 3HAuYeHMe (POTOCMHTE3a ANs
XW3HW Ha 3emne. BavsiHue ycnoBuid cpebl Ha (DOTOCUHTES U CNOCOOLI NOBBILLEHUS €70 NPOAYKTUBHOCTU Y KYNbTYPHbIX PACTEHWIA.
XeMOoCHHTE3. XeMOCUHTE3NPYHOLLMe BaKkTepun. 3HaUeHe XEMOCUHTE3a A5 XKU3HW Ha 3emsie

OHepreTnyecknii 06MeH B K/eTKe. PacluensieHve BELECTB, BbILENeHVE WM aKKyMy/MpOBaHUE SHEPruM B KETKe. STanbl S3HEPreTMyeckoro
06MeHa. nnkonus. bpoxeHwue v ero Bugbl. KNCNOPOAHOE OKUCNEHME, UK KNIETOUHOE AbIxaHue. S(eKTUBHOCTb SHEPreTUYECKOro 0bMeHa
Peakuun MaTpuyHoro cuHtesa. eHeTuueckas nHgopmauua n AHK. Peanusauus reHeTUUECKONn MH(opMaLmn B KeTKe. eHeTUYecKuii kog 1
ero CBOICTBA. TpaHCKpUMUWS - MaTpUuHbIiA cuHTe3 PHK. TpaHcnsums - 6uocmHTe3 6Genka. KoampoBaHWe aMMHOKWUCIOT. Ponb pubocom B
6rocuHTese benka

HekneTouHble OpPMbI XM3HW - BUpPYChbI. cTopus OTKpbITUS BUPYCOB (.. ViBaHOBCKMiA). OCOGEHHOCTU CTPOEHUS U XU3HeLeATeNbHOCTH
BMpPYCOB. BakTepmodarn. BonesHn pacTeHwWit, XMBOTHBLIX U YENOBEKA, Bbl3blBaeMble BUpycamu. Bupyc nMmmyHogeduunta yenoseka (BWY) -
Bo3oyauTens ClM[a. MpodmnakTuka pacnpocTpaHeHNs BUPYCHbIX 3a601eBaHWit

Pa3sMHOXeHWe 1 UHAMBUAYaNLHOE Pa3BUTHE OpPraH13MoB

KneTouHbIl LKA, WK XU3HEHHBIA UMKN KIETKW. VHTepdasa n muTo3. Mpouecchl, npoTekalole B UHTepdase. Pennvkaums - peakuus
mMaTpuyHoro cuHtesa AHK. CTpoeHMe XpOMOCOM. XPOMOCOMHbIA HaG0p — KapuoTun. AWNAouAHbIA 1 raniouaHbIi XPOMOCOMHbIE HAGOPbI.
Xpomatugbl. Liutonornyeckre 0CHOBbI PA3MHOXKEHWA Y UHAMBUAYANLHOTO Pa3BUTUA OpPraH13MOB.

[Jenexne kneTkm — muto3. CTagmu mmtosa. Mpoueccsl, NPOMCXoAsLLmMe Ha pasHbIX CTagusaX MUTO3a. bUonormueckuii CMbIca MMTO3a

®PopMbl pa3sMHOXEHUA OpraHWM3MoB: 6ecrnonoe U nosfoBoe. Buibl 6ecnonoro pasMHOXeHWUs: [efeHve HaABOe, MOYKOBaHWEe OfHO- U
MHOIOK/IETOUHbIX, CMOPO06pa3oBaHune, BereTaTUBHOE Pa3MHOXEHMe. ICKyCCTBEHHOE KNOHUPOBaHWe OpraHU3MOB, ero 3HauYeHue 415 celekumm
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MonoBoe pasMHOXeHWe, ero oT/Muuns OT 6ecnosnoro.

Meit03. Ctagun meiio3a. IMpouecchbl, NPOMCXOAALLME HA CTaaMaX Meio3a. MoBeaeHME XPOMOCOM B Meiio3e. KpoccuHroBep. Buonornyeckuii
CMbIC/ 1 3HaYeHWe Melio3a

"ameToreHes - npouecc 06pa3oBaHNs MOMOBbLIX KIETOK Y XXMBOTHbIX. [10M10BbIE Xefe3bl: CEMEHHUKM U andyHuKKA. O6pa3oBaHune W pasBuUTHE
MONOBbIX KNMETOK - raMeT (cnepmartosoug, ALeKneTka) - criepmaToreHes 1 ooreHes. OCO6EHHOCTU CTPOEHNS ARLEKNETOK U CNepMaTo30140B.
OnnogoTeopeHye. MapTeHoreHes

WHamBuayanbHoe pa3suTue (OHTOreHe3). 3MOPUOHAbHOE pa3BUTMe (3MOpMoreHes). 3Tanbl 3MOPUOHANLHOMO PasBUTUA Y MO3BOHOYHbIX
XMBOTHbIX: [Apo6neHune, racTpynsums, opraHoreHes. [locTambpuoHanbHOe pasBuUTWe. TUMbl MOCTIMOPUOHAIBHOIO PasBUTUA:  MPAMOe,
Henpsamoe (NMYMHOYHOE). BansHWe cpedbl Ha pa3BUTUE OPraHW3MOoB; PaKTopbl, CNOCOOHbIE BbI3bIBATb BPOXKAEHHbLIE YPOLCTBA.

PocT 1 pa3BuTUe pacTeHUA. OHTOreHe3 LIBETKOBOrO PacTeHWA: CTPOEHUE CEMEHU, CTafWU Pa3BUTUA

HacneacTBeHHOCTb Y U3MEHUMBOCTL OpPraHU3MOoB

MpeameT 1 3a4aym reHeTUKW. WcTopus pasBUTMA TEHETMKW. BKnag pOCCMICKMX W 3apyOeXHbIX YUYEHbIX B pa3BUTME TeHETMKU. MeTogbl
reHeTukn (rMopPUAONOTNYECKNIA, LIUTOTEHETUYECKUIA, MOMNEKYNSPHO-TEHETUYECKNA). OCHOBHbIE TEHETUYECKMe MOHATMSA. [eHeTunueckas
CYMBOJIMKA, UCMOMb3yeMas B CXeMax CKpeLLyBaHuiA

3aKOHOMEPHOCTU HacnefoBaHUsA NPU3HAKOB, YCTaHOBNEHHble . MeHgenem. MoHornépuaHoe ckpelimsaHme. 3akoH efmMHO06pa3vs rmbpunaos
MepBoro MokoneHus. [MpaBuno [OMUHUPOBaHMA. 3aKOH pacLiensieHus npusHakoB. [wMnoTesa 4MCTOTbI rameT. [losHOE W HenosHoe
[LOMVHMPOBaHMe.

JnrnéprgHoe ckpelimBaHue. 3aKOH HE3aBUCUMMOIO HacnefoBaHWS MPU3HAKOB. LIMTOreHeTWYecKre OCHOBbI AUTMOPUAHOIO CKpeLLMBaHUS.
AHam3mpytoLLee cKpeLyBaHue. Vcnonib3oBaHne aHaM3UPYIOLLErO CKPeLLvBaHns Ans onpesesieHns reHoTuna ocobu

CuenneHHoe HacnefoBaHWe npusHakoB. Pa6ota T. MopraHa no cuenjeHHOMY HacnefoBaHWIO TeHOB. HapylueHue cuenieHnst reHoB B
pe3y/ibTare KPOCCUHroBepa. XpOMOCOMHas TEOPUSA HaCNeLCTBEHHOCTU. TeHEeTUYECKME KapTbl.

eHeTuKa nona. XpOMOCOMHOe oOnpefefieHne nosna. AyTOCOMbl U MOJOBble XPOMOCOMbI. [TOMOraMeTHble U reTeporaMeTHbIE OpraHU3Mbl.
HacnegosaHue Npr3HaKoB, CLENIEHHbLIX C NOJIOM

N3meHuMBOCTb. Buibl W3MEHUMBOCTU: HEHACNeACTBEHHas W HacnefCTBeHHad. Pofb  cpefbl B HEHAcNeACTBEHHON W3MEHUMBOCTU.
XapakTepucTuka MOAUMDUKALMOHHOW UM3MEHUMBOCTW. BapumaunoHHBIA psj M BapuauMoOHHas KpvBas. Hopma peakuum MpusHaka.
KonnuecTBeHHbIe 1 Ka4eCTBEHHbIE NPU3HAKM 1 UX HOpMa peakLmn. CBOMCTBA MOANMUKALIMOHHOW U3MEHUYNBOCTY

HacnenctBeHHas, WAM TFEHOTMMAMYECKasl, W3MEHUMBOCTb. KOMOWHATMBHAas W3MEHYMBOCTb. Meilo3 M NOMOBOM MpoOLEecC - OCHOBa
KOMOWHATUBHON M3MEHYMBOCTW. MyTauMOHHas M3MeHUMBOCTb. Knaccudmkaums MyTauuii: reHHble XPOMOCOMHbIE, FeHOMHble. YacToTa u
NpUYMHBLI MyTaLnit. MyTareHHble (hakTopbl. 3aKOH FOMOIONMYECKUX PAA0B B HACNEACTBEHHON n3MeHumBocTM H.A. BaBunosa

leHeTnka uenoseka. Kapmotun uyenoBeka. OCHOBHble METOAbl FEHETUKM YeNOBEKA: TFeHeanormyeckuii, 6iM3HELOBLIA, LUTOreHeTUYECKNA,
BGMOXMMUYECKINIA, MONEKYNAPHO-TeHeTUYecknil. COBpPEMEHHOE OnpefesieHne reHoTMNa: MOSIHOFEHOMHOE CEeKBEHVMPOBaHUE, FTEHOTUMMPOBaHWE, B
TOM uucne c nomowpto [UP-aHanu3a. HacnefcTBeHHble 3a60N1eBaHMA  YesloBeKa: TeHHble 60M1e3H, 60Me3HM € HaCNeACTBEHHOW
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NpejpacnonioXXeHHOCTbI, XPOMOCOMHble  60/1e3HN. COMATUMYECKME U reHepaTuBHble MyTauuu. [pUHUMNBL 340pOBOro 06pasa MW3HW,
OVMAarHOCTUKW, NPO(UIAKTUKA W fIEYEHNST TeHETUYeCKMX 6onesHeill. MeaMKO-TeHETUYECKOe KOHCY/IbTMPOBaHME. 3HauyeHue MegULMHCKON
reHeTUKM B NPeoTBPpaLLEeHUN 1 leYeHUM FTeHETUYECKMX 3a60/1eBaHNIA YenoBeka

Cenekuus opraHvmamoB. OCHOBbI BMOTEXHONOM NN

Cenekums Kak Hayka W npouecc. 3apoXKAeHWe cenekuMm u [OoMecTUKauus. YdeHne H./. BaBmnoBa 0 LEHTpax MPOUCXOXAEHUS W
MHOroo6pasus KynbTypHbIX pacTeHMiA. LIEHTpbl MPOUCXOXAEHMS AOMALLHNX XXMBOTHbIX. COPT, NMopoza, LTamMm

CoBpeMeHHble MeTOfbl Cenekuun. MaccoBbll U MHAMBMAYANbHLIA OTGOPLI B CENEKUMM PacTeHWn M XKMBOTHbIX. OueHKa 3KCTepbepa.
BN13KOpPOACTBEHHOE CKpeLUMBaHWE - WHOPUMAWHE. YucTad nnHWA. CKpelimBaHWe YUCTbIX MWHWIA. [eTeposnc, wam rnopugHas cuna.
HepoacTBeHHOe ckpewyBaHne - ayTbpuauHr. OTganéHHas rnopugmsauus n e ycnexu. VICKYCCTBEHHbIA MyTareHes W nosyveHue
nonnnNIonaoB. JOCTUXEHNS CENEKLMN PaCTEHNIA, MUBOTHBIX Y MAUKPOOPraHU3MOB

BroTexHonorns Kak oTpacib NpomM3BoACTBa. eHHas WMHXeHepus. JTanbl CO34aHUA PeKOMOMHAHTHON AHK W TpaHCreHHbIX OpraHu3MOB.
KneTouHas wuHxeHepus. KneTouHble KynbTypbl. MUKPOKNOHA/IbHOE Pa3MHOXEHME pacTeHuid. KnOHMpOBaHWE BbICOKOMPOAYKTMBHbIX
CeMbCKOX03AACTBEHHbLIX OPraHN3MOB. 3KOMOrMYECKME 1 3TYecKre npobiembl. MO - reHeTMYecKn MOANULMPOBaHHbIE OPraHU3MbI

MpoBepsieMblii 31eMEHT COAePXKaHMs

JBONIOLMOHHas 6ronorus

3JBO/IOLMOHHAA TEOPUS U eé MecTo B BUONOTUN.

CsugeTtenscTsa 3BOMOLUN. [afIeOHTONOrMYECKME: NOCNeA0BaTeNLHOCT NOSB/IEHWS BUAOB B MAaJIEOHTONOrMYECKON NeTONUCK, NepexosHble
thopmbl.  Buoreorpagmyeckue: CXoACTBO W pasnuyve ¢ayH v (nop MaTepukoB W OCTPOBOB. IMOPMOSOrMYECKMe: CXOACTBA W pasimums
3MOPUOHOB pPasHbIX BUAOB NO3BOHOUHbIX. CpaBHUTEIbHO-aHATOMUYECKME: TOMOIOMMYHBIE, aHAIOMMYHbIE, PYAUMEHTapHbIE OpraHbl, aTaBU3Mbl.
MoneKynsipHO-6MOXMMUYECKME: CXOACTBO MEXaHU3MOB HAaCc/eACTBEHHOCTM M OCHOBHbIX METabo/IMuecKMX MyTeld y BCeX OpraHu3MOoB
OBOMOUMOHHaA Teopuss Y. [dapsBuHa. [pefnocbinkM BO3HWMKHOBEHWUA fJapBuvHU3Ma. [BWKyLLMe CWibl 3BONKOLUW BUMAOB MO JapBuHy
(M36bITOYHOE Pa3MHOXEHME MpW OrpaHWYEHHOCTM PECYpCoB, HeonpeaenéHHas WM3MEHUMBOCTb, 60pbba 3a CyLLUECTBOBaHME, ECTECTBEHHbIV
oT6op)

CuHTeTuYeckas Teopus agontoummn (CT3) 1 OCHOBHbIE €8 nonoxeHus. Mukpoasontouus. Monynaums Kak eaMHMULA BUAA U 3BOHOLMM
[JBwxyLume cunbl (hakTopbl) 3B0OLMN BUAOB B Nprpoge. MyTalMOHHbIA NPOLEect U KOMOUHATUBHAS M3MEHUYMBOCTb. MONyNALMOHHbIE BOSHbI
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1 apeid reHos. MN3onaumusa n Murpaums. ECTeCTBeHHBI 0TOOP - HanpaBAstoLmii hakTop 3BonoLyn. PopMbl ECTECTBEHHOIO 0TOOpPA.
MprcnocobieHHOCTb OPraHN3MOB Kak pesy/bTat 3Bontoumu. MpumMepsl npucnocobneHunii y opraHnamoB. ApoMopdosbl 1 nanoagantawum.

Bug v BugoobpasosaHune. Kputepum euaa. OCHOBHbIE (hOpMbl BUA006pa30BaHUA: reorpamyeckoe, 3KoN0rnyeckoe

Makpoasostouus. Popmbl 3BOKOLMK: (DUNETUYECKas, AMBEPTEHTHAs, KOHBEPTreHTHas, NapansienbHas. HeobpaTMMOCTb 3BOMHOLMN
BO3HVMKHOBEHMWE W pa3BUTME XKMU3HM Ha 3eMne

[JloHayuyHble NpeacTaBneHMs O 3apOXAEHUW >KWU3HW. HayuHble TMnoTesbl BO3HWKHOBEHWS| XXM3HU Ha 3emse: abuoreHes M MaHCmepMus.
XuMUueckas 3BONIOLMA. IKCMEPUMEHTANIbHOE MOLTBEPXKAEHME XUMUYECKON 3BOMOLMU. HayaibHble 3Tarbl GMOMOrMYEcKOl 3BOMOLUMN.
'mnotesa PHK-mupa. NepBble KNETKK 1 X 3BOMOLMA. POPMUPOBAHNE OCHOBHbLIX Py XUBbLIX OPraH1N3MoB

Pa3BuTMe XM3HM Ha 3emne Mo 3pam M nepuodam. Katapxeil. Apxeiickas M npoTepo3oiickas apbl. Maneosoiickas apa M eé nepuogpl:
KEMOPWIACKNIA, OpPAOBWKCKWUIA, CUMYPUIACKWIA, OEBOHCKMWIA, KAMEHHOYTO/bHbIA, MepMckuid. Me3o3oiickas apa U eé nepuoapl: TPUacoBbIiA,
FOPCKWMIA, MENOBOWA.

KaliHo30icKas apa 1 eé nepuofbl: NaseoreHoBbIi, HEOreHoBbIA, aHTPOMOreHOBbIN. XapakTepucTuKa KMMata v reofiorMyeckux npoLeccos.
OCHOBHbIe 3Tarbl 3BOIIOLUM PACTUTENILHOIO Y XXMBOTHOTO MUpa. ApOMOpPMO3bl Y PacTeHUIA U XMBOTHbIX. MosiBAEHWE, pacLBeT U BbIMUpaHue
rPyNM XMBbIX OPraHM3MOB

CucTtema opraHM4ecKoro Mupa Kak oTpaxxeHue 3BosiioLmn. OCHOBHbIE CUCTEMATUYECKME rpyrnbl OPraHM3mMoB

3BonOLMA YenoBeKa. AHTPOMNOMOIMS KakK Hayka. Pa3BuTue npefAcTaBfieHUii 0 MPOUCXOXAEHNUMN YenoBeka. MeTofbl N3yUeHNst aHTPOMOoreHesa.
CXOACTBa 1 pa3nnuns YenoBeka 1 XMBOTHbIX. CMCTEMATNYECKOE MOMOXKEHNE Ye/TOBEKa.

OBvxyLime cunbl (hakTopbl) aHTpomnoreHesa. HacneAcTBeHHast M3MEHUMBOCTb WM €CTECTBEHHbIA 0TOOP. OOLLECTBEHHbIA 00pa3 XXM3HW,
M3rOTOB/IEHWE OPYANIA TPYAA, MbILLNEHNME, peyb

OCHOBHbIE CTafyn 1 BETBM 3BOIOLMM YeOBEKA: aBCTPa/ioNnUTeKM, YenoBek yMenblid, UenoBek NpsmMoxoasiumii, UenoBek HeaH4epTaIbCKU,
Uenosek pasyMHbIA. Haxofkn MCKOMaeMbIX OCTAHKOB, BPEMS CYLLECTBOBaHWs, 06/1acTb pacnpocTpaHeHus, 06bEM rOIOBHOr0 Mo3ra, obpas
XWU3HK, opyaus

UenoBeyeckne pacbl. OCHOBHblE 6OMbLUME pacbl: €BPOMeouaHas (eBpasuiiCkas), Herpo-aBcTpanovaHas (3KBaTopuasibHasA), MOHrofouaHas
(a3uaTcko-ameprKaHckas). YepTbl MPUCMOCOBMEHHOCTN NpeACcTaBUTENeld YeNOBEUECKMX pac K YCMOBMAM CyLLECTBOBaHWS.. EAUHCTBO
yenoBeyeckux pac. Kputuka pacusma

OpraHu3mbl 1 OKpy>KatoLLas cpeja

3KoNorua Kak Hayka. 3agauv W pasfenbl 3Konorud. MeTofbl 3KONOrMYECKUX UCCefoBaHUA. OKOMOrMYecKoe MupoBo33peHue. Cpefbl
06VTaHMA OpPraH1U3MOB: BOAHASA, HA3eMHO-BO3AYLLUHaS, MOYBEHHASA, BHYTPUOPraHU3MeHHast

Jkonornyeckne aktopbl. Knaccudmkaums 3KOMOrMYECKMX (HaKTOPOB: abWMOTUYECKUE, OMOTUYECKME W aHTPOMOreHHble. [eiicTBue



Koz

33

3.4

3.5

41

4.2

43

44

4.5

MpoBepsieMblii 31eMEHT COAEPXKaHMs

3KOOrMYecKmX (hakTopoB Ha OpraHm3mbl

ABMOTUYECKMe (haKTOpbl: CBET, Temnepatypa, BAaXHOCTb. doTonepuogmsm. [pucnocobneHns opraHU3MOB K [eWACTBUIO abMOTUUECKMX
(haKTOpOB. Bronornyeckne puTMsbl

BroTnyeckme hakTopbl. Bugbl GMOTUYECKMX B3aUMOLENCTBUIA: KOHKYPEHLUS, XWLLHWYECTBO, MNapasuTui3M, MyTyain3M, KOMMEHCAIN3M
(HaxnebHMYeCTBO, KBApPTUPAHTCTBO), aMEHCANN3M, HEATPaIM3M. 3HaueHue GUMOTUYECKMX B3aUMOAEACTBUIA /1 CyLL,eCTBOBAHWS OPraHM3MOoB B
NPUPOAHBIX COOBLLLECTBAX

3KONOrMYyeckne XapakTepucTukn nonynsumu. OCHOBHble NOKasaTeNn NOMyNAuUW: YUCNEHHOCTb, MAOTHOCTb, POXAaeMOCTb, CMEPTHOCTb,
NpUPOCT, MUrpauus. JuHamuKa YACNIEHHOCTU NONYNALUK U eé perynaums

CoobLuecTBa 1 3KONOrMYECKME CUCTEMBI

Co06LLEeCcTBO OpraHM3mMoB - 6uoueH03. CTpYKTypbl 6MOLEHO3a: BUAOBAs, MPOCTPAHCTBEHHasA, Tpotmyeckas (nuiiesas). Buibl-4OMUHAHTbI.
CB#3u B 6buoLeHO3e

3Konoruyeckme cuctembl (3KocucTembl). [loHATME 06 akocucTeMe U GuoreoueHose. ®YHKLMOHAbHbIE KOMMOHEHTbI 3KOCWUCTEMbI:
NPOAYLEHTbI, KOHCYMEHTbI, peyLeHTbl. KpyroBopoT BeLecTB 1 NMOTOK 3HEPT M B 3KocUcTeMe. Tpouyeckume (NULLEBbLIE) YPOBHU 3KOCUCTEMbI.
MuweBble Lenn n ceTn. OCHOBHbIE MOKa3aTeNu 3KOCUCTEMbI: GroMacca, NPoAyKUMS. IKONOrnMyYeckne nupamuibl: NPOAYKUMK, YACIEHHOCTH,
6uomacchl. CBOWCTBA 3KOCUCTEM: YCTOMYMBOCTb, CaMOperynauus, passuTme. Cykueccus

MprpoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. IKOCUCTEMA XBOWHOI0 WX LUIMPOKOUCTBEHHOIO NEca.

AHTPOMOreHHbIE 3KOCUCTEMbI.  Arpo3KOCUCTEMbl.  YP603KOCUCTEMbI. Buonornyeckoe u XO03AWCTBEHHOE 3HaueHWe arpo3KoCUCTEM U
yp603KocuCTeM.

BropasHoo6pasune Kak hakTop YCTONUMBOCTY 3KocucTeM. CoxXpaHeHUe G1MONOrMYeCcKOro pasHoo6pasms Ha 3emne

YueHne B.W. BepHagckoro o 6uoctepe. paHuupbl, cOCTaB M CTPYKTypa 6uoctepbl. XXMBoe BellecTBO U ero ¢yHkuun. OcobeHHOCTH
6roctepbl Kak rno6asbHOM 3KOCUCTEMbI. [lMHaMMUeckoe paBHOBecMe W obpaTHas CBssb B Omoctepe. KpyroBopoTbl BELLECTB U
6MoreoxvmmnyecKre LMKIbl 3neMeHToB (yrneposa, asora). 30Ha/IbHOCTb 6rocdepbl. OCHOBHbIE GOMbI CYLLIM

UenoseuecTBo B 6uochepe 3emnn. AHTPONOreHHble N3MeHeHWs B Gruocepe. MnobanbHble 3KOMornyeckme Npobaemi.

OcHOBa pauUMOHa/ILHOr 0 YrpaBieHNs NPUPOAHBLIMU pecypcamMu U UX UCNOosb3oBaHWe. [JOoCTUXKEeHMS BUOOrMU U 0XpaHa Npuposbl
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