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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no yueOHomy npeamety «buonorus» (nanee - OMONIOTHs) Ha YPOBHE CPETHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DexepanpbHOro 3akoHa OT 29.12.2012 Ne 273-3
«O0 obpazoBanuu B Poccuiickoit denepanun», ®I'OC COO, KoHuenuuu mnpenogaBaHus
yueOHoro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUH (enepanbHoi pabodeil mporpamMmbl
BOCTIMUTaHHUS.

Cornacno nonoxenusasm ®I'OC COO mpoduiibHble yueOHbIE TPEIMEThl, U3y4yaeMble Ha
yriayOJIE€HHOM YpOBHE, SIBISIOTCS criocoOoMm auddepeHnranun o0y4eHus Ha ypOBHE CPEIHEro
o0miero o0pa3oBaHUs M NMPHU3BAHBI O0ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpPeTHUM OOIMM, CPEIHUM MPO(PECCHOHATBLHBIM M BBICIIMM OOpa3oBaHHWEM. B TO ke Bpems
KaX/IbIi M3 3THX y4eOHBIX MPEIMETOB JOKEH ObITh OPHEHTUPOBAH HA MPUOPUTETHOE PELICHHUE
00pa30BaTeNIbHbIX, BOCIMUTATEIbHBIX U PA3BUBAIOIIMX 3a]a4, CBA3AHHBIX C MpodopueHTanuen
oOyyaromuxcsi ¥ CTUMYJIHpPOBAaHHMEM HHTepeca K KOHKPETHOM 00JacTH HaydyHOro 3HAHUS,
CBSI3aHHOTO C OWONOTrHel, MEAWIIMHOMN, SKOJOTHEH, IMCUXOJOTUEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery «buonorus» na€t npeacTaBieHUe O LEIH U 3aJa4ax
n3yudeHus yueoHoro npeamera «bruonorusy Ha yriyOnEHHOM YpOBHE, ONpeiesieT 00s3aTelIbHOe
(MHBapUaHTHOE) TMPEAMETHOE COJEpXaHHe, €ro CTPYKTYpHpOBaHHE IO pa3jenaM M TeMmaw,
pacripesieieHue 1o KiaccaM, peKOMEHAYeT MOCIe0BaTeIbHOCTh U3yUEeHUsl yUeOHOro MaTepuaa
C y4éTOM MEXMPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOTro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OHOJOTHM peain30BaH MPUHIUI
MIPEEMCTBEHHOCTH C M3Yy4Y€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHus,
Onaromaps 4yeMy @POCMAaTpUBAETCS  HAIPaBICHHOCTb Ha  IOCIEAYIOIIEe  pa3BUTHUE
OMOJIOTUYECKMX 3HAHHWM, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IKOJIOTUIYECKOTO MBIIUICHUS, MPEACTaBICHUNA O 30pOBOM 00pa3e *KU3HM, Ha
BOCIIUTAHUE OEPEKHOTO OTHOUIECHHUS K OKpYXarolled mpupoAHoi cpene. B mporpamme mo
OMOJIOTUM TakKXKe IOKa3aHbl BO3MOXHOCTH yueOHoro mpenmera «buonorusi» B peamu3anuu
tpeboBanuit ®I'OC COO K TUIaHUPYEMBIM JHYHOCTHBIM, METANpEeJIMETHBIM U TPEAMETHBIM
pesynbTaTaM o00y4ueHHWs W B (OPMHPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEILHOMN
JeSITEIbHOCTH O0YYaIOLIUXCSl 10 OCBOCHMIO COJEpXaHUS OHOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHuUs.

VYueOnsbiii npeamer «buosiorus» Ha ypoBHE CpeaHEro oo0mero oOpa3oBaHMs 3aBepIIacT
O6uosiornyeckoe oOpa3zoBaHue B IIKOJE U OPUEHTUPOBAH HA PACIIMpEHUE U YriyOleHue 3HaHUN
o0ydJaronmmxcsi O J>KMBOM TMPHUPOJIC, OCHOBAaX MOJEKYISIPHOW H KIETOYHOW OHOJIOTHH,
SMOPUONIOTHH U OMOJIOTUU PAa3BUTHUS, TEHETUKH, CEJIEKIMH, OMOTEXHOJOTHH, 3BOJIOLHUOHHOTO
YUCHHS U KOJIOTHH.

N3yuenue yuebHOro npenmMera «buonorus» Ha yriiyOJeHHOM ypOBHE OPHMEHTHPOBAHO Ha
MOJITOTOBKY OOYyYaromuxcs K MOCJIEIYIOUIeMY MOIY4YEeHUIO0 OHOJIOrMyeckoro oOpa3oBaHHs B
By3aX M OpPTraHU3alUsAX CpPeIHEro MpodeccHoHanbHOro oOpazoBaHus. OCHOBY €ro COAepKaHUSA
COCTaBJISIET CHUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYyYEHHBIX MPU HU3YyYEHHH OOY4YarOIIUMUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKHX pa3esioB OMOJIOTMM Ha YPOBHE OCHOBHOI'O OOILIEro
obpazoBanus, B 10—11 xmaccax 3Tv 3HaHUS MOTYYArOT pa3BuUTHE. Tak, pacCIIMPEHbI U YrTyOJIeHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHUSX, >KUBOTHBIX, Tpubax, OaKTepusix, OpraHU3ME YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKM3HH, JIOINOJHHUTEIbHO BKIIOYEHBI OMOJIOTHYECKHE CBEICHUS
MPUKIIATHOTO U TIOWCKOBOI'O XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KAK OPUEHTHUPHI IS
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nociuenyomero Beidopa mnpogeccun. BozmMoxkHa Takxke MHTErpanst OMOJIOIMYECKHX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMHU, TIOJYYEHHBIMU 00YYarOIIUMUCS TIPU U3y4eHUN (DU3UKH, XHMHUH,
reorpaduu U MaTEMaTHKH.

Crtpyktypa mporpamMmbl 1o ydeOHOMY mpenmery "buonorus" orpakaeT CHUCTEMHO-
YPOBHEBBIM U 3BOJIIOLMOHHBIA MOAXOJbI K H3ydeHuto Ouosornu. CorjacHO UM, M3y4yaroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIsl AKUBBIX CUCTEM PA3HOr0 YPOBHSA OPraHU3aLUH,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emiie, COXpaHEHHs OMOJIOTMYECKOTO pa3sHOoO0Opasus
miaHetsl. Tak, B 10 Kkiacce u3ydaloTcs OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOM Ouosioruu,
AMOPUOJIOTHH U OUOJIOTHH Pa3BUTHUS, TEHETHUKU U CEJEKIUU, OMOTEXHOJIOTUU U CUHTETHYECKON
OMOJIOTUH, AaKTYaIM3UPYIOTCS 3HAHUS OOydarommxcs 1Mo OOTaHWKE, 300JI0THH, aHATOMUH,
¢dbuszumonorum yenoBeka. B 11 kiacce m3y4aroTcss IBOJIOIMOHHOE yU€HHE, OCHOBBI SKOJIOTHH U
yueHue o 6uocdepe.

VYueOHnblii mnpeamer «buosorus» npusBaH 00€CHEYUTh OCBOCHHME O0Y4arOIIUMUCS
OMOJIOTUYECKMX TEOpU M 3aKOHOB, WJACH, NPUHIUIOB M MPaBHI, JEXKalUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHbI MHpPA, 3HAHUM O CTPOEHUH, MHOrOOOpasuH U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISIUH, OHOIEHO03a, AKOCHCTEMBI, O BbLIAOIIUXCS
Hay4YHBIX JOCTHKECHHSIX, COBPEMEHHBIX HCCIIEOBAHHUIX B OMOJIOTHUH, MPUKIATHBIX acMeKTax
Ouosiornyeckux 3HaHui. [ pa3BUTHS U MOJAEp)KaHUS MHTEepeca O0O0ydarolIuXcsi K OHOJIOTUU
Hapsily CO 3HAUUTENIbHBIM 00bEMOM TEOPETUUECKOTO0 MaTepuasa B COJAEpKaHUU IPOrpaMMBbl IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBIEHHS M Pa3BUTHUSA TOW WIM MHON
o0nacTy OMOJNIOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyO€kKHBIX YUEHBIX B PELICHHE Ba)KHEUIINX
OMOJOTUYECKHX U KOJIOTUYECKUX MPOOIIEM.

Henps u3yuenust yue6Horo npeamera «buonorus» Ha yriyOoaéHHOM YpOBHE — OBIIaJIeHHE
OoOyyarolMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIbHOW OpraHU3alMd >KHUBBIX CHUCTEM
Pa3HOTO paHra u NpUOOpEeTeHrnEe YMEHHUI HCIIOJIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUM HHTEpECa
K ompeaenéHHoN obracTu mpodeCCUOHATBHON NIeATeIbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WIH K
BBIOOpY y4EOHOTO 3aBeICHUS ISl MPOAOIDKEHHS OMOJIOTHYECKOr0 00pa3oBaHMs.

JlocTrxkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha yrnmyOn€HHOM ypoBHE
o0ecrieunBaeTCsl PELICHUEM CIIeIYIONUX 3a/1a4:

OCBOCHHE  OOYYAIOUTUMHUCA CHUCTEMbI  OHMOJIOTMYECKHMX 3HAaHWH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUsX, KOHLEMNIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBHiax,
COCTaBIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KApTHHY MHpa; O CTPOCHHUH,
MHOT'000pa3uu M OCOOCHHOCTSAX OHMOJIOTMUECKUX CHUCTEM (KJIETKa, OPTaHM3M, IMOIMYJISAINs, BUI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIMUXCA OTKPHITUAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OHoJIOrny;

O3HAKOMJICHHE  OOydYalIIMXcsi ¢  METOJaMHM  [O3HAHUSA  JKUBOM  TPUPOJBIL:
HCCIIEIOBATEIbCKUMHU METO/IaMU OMOJIOTMYECKUX HAyK (MOJICKYJISIPHOM M KIETOYHOW OMOJIOTHH,
SMOPHOJIOrUU U OUOJIOTMM Pa3BUTHUS, TEHETUKU U CEJIEKLIUHU, OMOTEXHOJOTUU U CUHTETHYECKON
OMoJIOTHH,  MAaJEOHTOJOIMH, OKOJOTMH); METOJAaMU  CaMOCTOSITEIbHOTO  MPOBEACHUS
OMOJIOTHYECKHX HCCICIOBAaHUNA B JIaOOpaTopu M B mpupoae (HAOI0JeHHE, H3MEpEeHHeE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJICHHE OOYYAIOIUMUCS YMEHHMSIMHU: CaMOCTOSITEIbHO HaXOJWUTh, aHAIM3HPOBATH U
MCTIOJIB30BATh OMOJIOTHYECKYIO0 HH(OPMAIIHIO; TIOJIB30BATHCS OMOIOTMYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAJIbHO-
SKOHOMHUYECKUMH U SKOJIOTMYECKHMMHU NpoOJIeMaMU YelOBEUeCTBa; OLIEHWBATh IOCIEICTBHS
CBOEH JMEeATENBHOCTH 10 OTHOLIEHUIO K OKpY)Kallled NpUpPOJHOM cpene, COOCTBEHHOMY
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3I0POBbIO M 3[I0POBBIO  OKPYXKAaIOIIMX JIOJIeH; OOOCHOBBIBAaTH W  COOJIOAATH  MeEpbI
npodMIaKTUKA WHPEKIUOHHBIX 3a00JI€BaHNH, TPaBUIIa TOBEICHUS B MPHPOJIE U 00ECTICUCHHS
0e30MacHOCTH COOCTBEHHOM >KHU3HEIEATENIbHOCTH B UPE3BbIUAWHBIX CUTYAIUSX MPUPOAHOIO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAyYHBIE OTKPBHITHS B 00JacTH
OHoJIoruy;

pa3BUTHE y 00YYAIOUIMXCA MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIHOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMHU HCCIICIOBAHUSMU B OUOJIOTHH,
pelaeMbpIMi €10 TPOOIIEMaMH, METOIOJIOTHEH OHMOIIOTHYECKOTO HWCCIICAOBAHUS, MPOBEICHHS
JKCIIEPUMEHTANIBHBIX HCCJEOBaHUM, pelieHus] OWOJOTHYECKHX 3aJay, MOJAEITUPOBAHUS
OMOJIOTNYECKHX 00BEKTOB U MPOIIECCOB;

BOCIUTAHHME Y OOYYarOMIMXCSl LIEHHOCTHOTO OTHOLIEHMs K JKUBOHM MPHUPOJE B LEIOM U K
OTIENbHBIM €€ O00BbeKTaM U SBICHHUAM; (HOPMHUPOBAHHE SKOJIOTHUECKOH, TeHETHYECKON
IPaMOTHOCTH, OOIIECH KyNbTyphl MOBEICHHUS B IMPHPOJE; MHTEIPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

MprOOpeTeHrne 00YJAOIIUMHUCA KOMIIETEHTHOCTH B PAIlIOHATBHOM MPUPOAOIIOIE30BAHIH
(cobmroneHue TmpaBWJl MOBEACHHS B MPUPOJIE, OXpaHbl BHUAOB, 3KOCHCTEM, OHochepsl),
COXpPAaHEHHHU COOCTBEHHOI'O 37I0POBBSI U 3J0POBBS OKPYXKAIOUIMX Jtojel (coOmoaeHuss mep
npodunaktuku  3a0oneBaHui, obOecrieueHHMEe  OE30MACHOCTH  JKU3HENEATEIBHOCTH B
Ype3BBIUANHBIX CHTYalUsX TPUPOJTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJIh30BAHUS
OMOJOTUYECKNX 3HAHUN ¥ YMEHUI B MOBCETHEBHOM KU3HU;

CO3/IaHWE YCJIOBUHM JJs OCO3HAHHOTO BbIOOpa OOYYAIOIMIMMUCS WHAMBHIYAITBHON
0o0pa3oBaTeIbHON  TPAaeKTOPUHU, CHOCOOCTBYIOIICH MOCIEAyIOImEeMYy MNpOoPeCcCHOHATBLHOMY
CaMOOTIPEICTICHHIO, B COOTBETCTBUM C HMHIWBUAYaJTbHBIMU HMHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

OO1miee 4yuCiIO 4acoB, OTBEACHHBIX Ha HM3ydyeHUE OHOJOTUU Ha YriyOJIEHHOM YpOBHE
cpenHero obmero obpaszoBanus, coctaBiser 204 gaca: B 10 kmacce — 102 gaca (3 waca B
Hezeno), B 11 knacce — 102 yaca (3 yaca B HeZEN0).

Otbop opraHu3anuMoOHHBIX (QOpM, METOJOB U CpPeACTB OOyueHuss OHOJIOTUU
OCYILECTBIISICTCS C YYETOM CHEIU(PUKH €ro COICpKaHMUsA M HalpaBIEHHOCTH Ha MPOJOJIKEHUE
OMOJIOTHYECKOT0 00pa30BaHUsA B OPTraHMU3AIUSAX CPEIHEro MPOGEeCcCHOHATBPHOTO M BBICIIETO
o0Opa3oBaHUsl.

OO0s3aTebHBIM YCIIOBHEM TIPU OOYYEHHWH OWOJIOTMH Ha YTIyOJIEHHOM YPOBHE SIBIISETCS
MpOBEACHUE JTA0OPATOPHBIX MW MpakTHUecKuX pador. Takke ydyacTue oOydaImMXcs B
BBITIOTHEHUH  TPOCKTHBIX UM  y4eOHO-UCCIENOBATENbCKUX paboT, TeMaThka KOTOPBIX
OTIPENIeNACTCS YYUTENIeM Ha OCHOBE HWMEIOIIMXCS MaTepHATbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepkaHue MPOTpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOJAUT B  TPOBEPKY
rocyaapcTBeHHOM utoroBoit arrectanuu (I'A).

Tema 1. Bnosnorus kak Hayka

CoBpeMeHnHasi OMOJIOTHSI — KOMIUIEKCHAs Hayka. KpaTkas ucTopusi pa3BUTHS OWOJIOTHH.
buonoruueckne Hayku M u3y4daemble UMHU Mpobiembl. DyHIaMEHTalbHBIC, MPUKIATHBIE U
MOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTHH.

3HadeHre OWOJIOTHH B (POPMUPOBAHWUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBsizanHble ¢ Ouonorueil. 3HauyeHHe OWOJIOTHMH B MPAKTHYECKOU
NEATeIbHOCTH YeJIOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SUCTBE, MPOMBIIUICHHOCTH, OXpaHe
MIPUPOJIBI.

JdemoncTpanuun

[optpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V. I'apseit, I'.
Mennens, B. W. Bepuanckuii, U. II. IlaBnoB, WM. WM. Meunukos, H. M. Baswios, H. B.
Tumodees-Pecosckuii, JIx. Yorcon, @. Kpuk, /1. K. bensies.

Tabmuipl u cxembl: «CBsI3b OMONOTHUU C IPYTUMHU HayKamu», «CucteMa OMOJIOTHUYECKUX
HayK».

Tema 2. /KuBble cucTeMbl M X U3yYeHHE

’KuBble cuctemsbl Kak mpeaMeT uydeHus ouonaoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YHNOPSAOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, CaMOOpPTaHW3alusi, CaMOBOCIPOHM3BEICHUE, Pa3IpPakKUMOCTh,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3aluy SKMBBIX CHCTEM: MOJEKYJSPHBIM, KJIETOUHbIM, TKaHEBbIH,
OpraHU3MEHHBI, MONYJISALIMOHHO-BUAOBOH, 9KOCHCTEMHBIN (OMOreoeHOTHYECKHIT ),
ouochepusiid. [Iponeccel, mpoucxoasimue B *KUBbIX cucTeMaX. OCHOBHbIE MPHU3HAKU >KUBOTO.
Kuzsp kak ¢opma cymiecTBOBaHUS MaTepuu. Hayku, n3ydaromme *UBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3aliu.

Nzydenne xuBbIXx cucteM. Metoasl Ouonornueckoil Hayku. HabGmionenue, maMmepeHue,
SKCIIEPUMEHT, CUCTeMaTu3anus, MeraaHanu3. [loHdaTHE O 3aBUCMMONM W HE3aBHCUMOM
nepemeHHo. IlnmanupoBanue »skcnepumenTa. [loctaHoBka M mpoBepka rumnore3. Hynesas
runore3a. [lonsTiue BEIOOPKHU U €€ JocTOBepHOCTh. Pazdbpoc B Ouonornueckux qaHHbIX. OmeHKa
JIOCTOBEPHOCTH TOJYUYEHHBIX Pe3yNbTaToB. [IpHUMHBI HCKaXXEHUs PE3YJIbTaTOB HKCIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmumpl u cxembl: «OCHOBHBIE TPHU3HAKH KU3HU», «DBHOJIOTMYECKHE CHCTEMBI»,
«CBOMCTBA KUBOM MaTepumn», «YpOBHU OpraHU3ALMH KUBON MPUPOAbI», «CTpoeHUE KUBOTHON
KieTku», «TKaHU  KUBOTHBIX», «CHCTEMBbl OpPraHOB  YEJIOBEYECKOrO  OpraHu3May,
«buoreonienosy, «buocdepan, «MeToapl H3ydeHUS )KUBOW MTPUPOIBI.

O6opynoBanue: 1abopatopHoe 000pyIOBaHUE TS TPOBEACHUS HAOIIOICHUH, H3MEPEHUH,
SKCTIIEPUMEHTOB.

IIpakTnyeckas padora «Vcrnonb3oBaHWE Pa3IWYHBIX METOJOB MPU H3YYEHHM >KUBBIX
CUCTEMM.

Tema 3. buosorust kieTkun



KneTtka — cTpykTypHO-(QYHKIIMOHANIbHASL €JUHULIA >KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHHSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTtoabl MOJEKYISIpHOW W KIETOYHOM OHOJOTMH: MHUKPOCKONHUSA, Xpomartorpadus,
anekTpodopes, METOJ ~ MeuYeHBbIX aroMoB, auddepeHnmanmpHOe  IEHTpU(YTHpOBAHHE,
KYJIbTUBUPOBAHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. DIEKTPOHHAs MUKPOCKOIIHS.
Kongokanvnasn mukpockonus. Bumanvroe (npudicuznennoe) uzyueHue Kiemox.

JdemMoHcTpanuu

[loptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabauupbl U cxembl: «CBETOBOW MHMKPOCKOI», «DJIEKTPOHHBIH MHUKpOCKOMm», «McTopust
Pa3BUTHSA METOIOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIpENnapaThl PaCTUTEIbHBIX, KUBOTHBIX HU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue MeTOMOB KJIETOYHOH Owmosioruu (Xpomatorpadmus,
anektpodopes, nupdepenunansHoe neHrpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHTHL. Bona u €€ ponb
KaK pacTBOPHUTENs, pEareHTa, ydacTHE B CTPYKTYPUPOBAaHUM KIETKH, TEIJIOPETYIIALHNN.
MuHepanbpHble BellecTBa KJIETKH, UX Ouosiornyeckasi posib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Opranndeckue BelIEeCTBA KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenKoBON MoJieKyinbl. [lepBuuHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, yeTBEpTUYHAs CTPYKTyphl. JleHarypauusa. CBoilcTBa OelKOB.
Knaccudukamnus 6enxoB. buonorunueckne GyHKImn 0eIKoB. /Ipuonsi.

VYrneBoasl. MoHOCaxapubl, AUCAXapHUIIbL, OJUTOCAXapHIbl W Tonucaxapunbl. OOmmit
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKUE CBOMCTBAa yIyeBOoloB. buonorndeckue QyHKuuu
YIJIEBOJIOB.

Jlummasl.  TmapodumeHO-THApOPOOHBIE  cBoiicTBa.  Knaccudukanms — mTUOHIOB.
Tpurnunepunsl, pochoaunuibl, BOCKU, ctepouisl. buonorndyeckue ¢pynkiuu aunuaos. O6mue
CBOICTBa OHMOJOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnorel. IHK u PHK. Ctpoenune nyknenHoBbIX KucioT. HykieoTuusl.
[punmun xkommuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crmpais.
Mecronaxoxaenue u ononornueckue Gynkiuu JJHK. Bunsr PHK. ®ynkuuu PHK B kneTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moiekyine AT®. buonornueckue
¢bynkuuun  AT®. BoccraHOBIEHHBIE TEPEHOCYUKH, UX (YHKIMU B KJIeTKe. [[pyeue
HYKaeo3uompugochamol (HTD). CexBennpoBanue  JIHK.  Memoowi  cemomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHasi Ouosorus: OMOXMMHYECKHE W OMOPU3UYECKHE MCCIEIOBaHUS COCTaBa M
MIPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Mooderupoeanue cmpykmypol u  @QYHKYuUL
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONEKYI U
UX HenpupoOHbIX AHAL0208.

JdeMmoncTpanumn

Hoptpertsr: JI. [lonunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B  HEXKHUBOH  IPUPOIE,
«PacrnpenenieHrne XMuMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.



Tabnuuer u cxembl: «llepuoguueckas TabmuIa XUMHUYECKHUX SJIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOABI», «BemlectBa B cocTaBe OpraHu3MoBy», «CTpOEHHE MOJEKYJbl OenKay,
«CTpyKTyphl O€JIKOBON MOJEKYJbD», «CTpoeHHe MOJEKYN YrieBoJaoB», «CTpOCHHE MOJIECKYI
aMnuIoB», «HykienHoBble KUCIOTED, «CTpoeHre MOsEeKynbl ATD».

ObopynoBanue: XUMUYECKas MOCya ¥ 000pyIOBaHHE.

JlabopaTtopHasi padora «OOHapykeHHE OCITKOB C IMTOMOIIBIO KAYECTBEHHBIX PEaKIHI.

JlaGopaTopHas padora «lccrnenoBaHne HYKICHHOBBIX KHCIIOT, BBIIEICHHBIX U3 KIETOK
pa3IMYHBIX OPTAaHU3MOBY.

Tema 5. Ctpoenue n QyHKUMH KJIETKH

Tunel KJIETOK: dyKapHOTHYecKas W MpokapuoTwueckas. CTpyKTypHO-(YHKIIMOHAIBHBIC
00pa3oBaHUs KIETKH.

CrtpoeHue mpokapuoTHYecKOl KkieTku. Kiertoynass cTeHka OakTepuil W apXem.
OcoOeHHOCTH CTPOCHUS TeTepOoTPOo(PHOI U aBTOTPOGHON MPOKAPUOTHIECKUX KIETOK. MecTo u
POJIb IPOKApPHOT B OMOIIEHO3aX.

CrtpoeHre u (QyHKIIMOHHPOBAHUE DYKAPUOTUYECKOM KieTkH. [lmasmaruyeckas MmemOpaHa
(mna3manemma). CrpykTypa Iuta3mMaTHueckod wmemOpaHbl. TpaHCHOpT BeLIeCTB uepes
IJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (auddysus, obneruéHHas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcropT). [lomynponunaemocts memOpanbl. PabGora
HaTPUH-KaJIUEBOTO HACOCA. DHIOIUTO3: MUHOIMTO3, Paronutos. Dx3o1uuto3. Kierounas crenka.
CtpykTypa v QYHKIIUU KIETOYHON CTEHKHU pacTeHUi, TprOOB.

Hurormazma. Iluroszons. Llutockener. JIBmwkenue muToriasMbel. OpraHouibl KIETKH.
OnnomeMOpaHHBIC OpraHOMIBI KJIETKHU: dHHoriazMarnueckas cetb (DIIC), anmapat [Nombmxw,
JU30COMBI, UX CTpoeHHE W (YHKIHH. B3auMOCBSI3b OJHOMEMOpPAHHBIX OPTaHOUIOB KIIETKU.
CrpoeHue rpaHyIsIpHOTO peTHKylymMa. Mexanuzm Hanpasienus 6Oenxoe 6 JIIIC. Cuntes
pacTtBopuMbIXx ~ OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mankuii  (arpaHynsipHBIi)
sHAOIUIa3MaTHUecKuii peTukynyMm. CekpetopHast pyHkius anmapata [onbmku. Moouguxayus
benxog 6 annapame I onvoxcu. Copmuposxa 6enkos 6 annapame I'onvoorcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyomnu pactutensHbix kieTok. Kierounsrii cok. Typrop.

[lonyaBTOHOMHBIE OPraHOMABI KJIETKU: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxodcoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynruc). CtpoeHue u
GYHKIOMM  MUTOXOHApW © macTuld. [lepBUYHBIE, BTOPHUYHBIE M CIOKHBIE IUIACTUIBI
(OTOCHHTE3UPYIOIIUX DYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIJIACTBI ~ BBICIIMX
pacTeHuM.

HememOpannbie opranouzsl kietku CTpoeHrne u (GYHKIIMM HEMEMOpPAaHHBIX OPTaHOUIOB
Kkietku. PuGocombl.  [lpomescymounvie  unamenmol. MuxpoPuiamMeHTbl. AKmuHosblie
Muxkpogunramenmol. MpIlIeUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMbIULEUHbIX KIemOK.
Muxkpotpybouku. Knetounslii mnentp. CTpoeHHE W [BIKEHUE JKIYTHKOB M PECHHYEK.
Muxkpotpybouku nuroriasmsel. Llentpuons. berku, accoyuupoeanuvie ¢ MukpoguiameHmamu u
Muxkpompybouxamu. Momopnoie 6enxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBINIKHA, UX CTPOCHUE M (DYHKITUH.
SAnepHpiii 6eMKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACTOIOKEHHE XPOMOCOM B HMHTEPGha3HOM
spe. dyxpomamun u eemepoxpomamur. belku XpoMaTHHa — TUCTOHBL. JJuHamuxa s0epHouU
060.10uKU 8 Mumo3e. Hoepuulii mpancnopm.

Knetounsle  BkmtoueHus.  CpaBHHUTENbHAasT  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenbHOM, JKUBOTHOM, TPHOHOI).

JdemMoHcTpanuu



Ioptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpoeHHE HYKAPUOTHUECKOW KIETKW», «CTpoeHue KUBOTHOM
KJIeTKN», «CTpOEHHE PACTUTEIBHON KIETKN», «CTpoeHuEe MUTOXOHIAPUNY, «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKPONpENapaThl PAaCTUTEIBHBIX, JKUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0akTepruaIbHbIX KIETOK.

JlabopaTopHnas padora «/3yueHne CTpOEHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

I[IpakTuyeckas padora «l3ydyeHue cBOICTB KJI€TOUHOI MEMOpaHbI».

Jlabopatopnasi pabora «/ccnenoBanue mia3Moian3a U JI€IUIA3MOJIM3a B PACTUTEIIbHBIX
KJIETKax».

IIpakTuyeckas padora «/3yueHne NBUKEHUS IUTOIUIA3MbI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BeleCTB U NMpeBpalliecHUe JHEPTHHU B KJIeTKe

AccUMWISIIAA ¥ AUCCUMWIALUS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIH ¥  TeTepoTpopHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX MpoIleccax.
Ouepretuyeckoe obecneueHne kieTku: npeBpameHne AT® B oOMeHHBIX MHpoleccax.
@®epMeHTaTUBHBIA XapakTep peaklUuid KJIETOYHOro merabonuszMa. DepMeHThl, UX CTPOEHUE,
cBoiictBa W MexaHusM jaeiictBus. KodepmeHntsl. OTnuumsi (GepMEHTOB OT HEOPraHMYECKUX
Karanu3atopoB.  benku-akTuBaTOppl W OCNKU-MHTHOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKUX BELIECTB B KileTKe. DOTOCHHTE3. AHOKCU2EeHHbI U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nUSMeHMbl U  NUSMEHNbL
peaxkyuonHoz2o yewmpa. Ponb xmopomiactoB B mporecce porocunteza. CBeToBas U TEMHOBas
¢baspl. @omoovixanue, Cz., Cs- u CAM-munvr homocunmesa. IIpoayKTUBHOCTH (HOTOCHHTE3A.
Bnustanre pa3nudHbIX GakTOpPOB Ha CKOPOCTh ()OTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHre3.  PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUPHUIMPYIOIIKE
OaxTepuH, Keae300aKTepuu, cepodaKTepun, BOJOPOAHbIE OaKTepruu. 3HaU€HHE XEMOCHHTE3A.

AnHaspoOHble opraHu3Mbl. Bunbl OpokeHus. [IpoaykTel OpoXeHHS M MX HCIIOIB30BAHNE
YeJI0BEKOM. AHa’pOOHBIE MHKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJIOTUHM W BO3OYAUTENU
00J1e3HEH.

AdpOoOHBIE OpraHW3Mbl. DTambl YHEPreTHUYecKOoro oOmeHa. [loAroTOBHUTENBHBIA ATaIl.
I'mukonu3 — 6eCKUCIOPOIHOE PACILEIUICHHE TIIFOKO3bI.

buonoruueckoe okuciaeHHe, WM KIETOYHOE JibIXaHue. Poib MUTOXOHApPUIN B Ipoleccax
ouosornueckoro okucieHus. lluknnyeckue peakiuu. OkuciutenbHoe (ochoprimpoBaHue.
Onepeusi membpannoeo zpaouenma npomonos. Cunmes ATD: paboma npomonmou ATD-
cunmaswl. llpenMyiectBa a’poOHOro mnyTu oOOMEHa BEIIECTB IMEepe] aHadpPOOHBIM.
D¢ hHEeKTUBHOCTH YHEPTETUIECKOT0 OOMEHa.

JdemoncTpanuu

[optpersr: x. [lpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuemn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DoTOCHHTE3», «DHEpreTHUeCKuid oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKPOCKOII, 000PYAOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi padora «l/3yueHne KaTaIUTHYECKOH aKTHBHOCTH (EpPMEHTOB (Ha
MIpUMEpPE aMUIIa3bl WIM KaTajaasbl)».



JlaGopaTopHasi pabGora «/3yyeHue (EpMEHTATHBHOIO pAaCLICIJICHUS MEPOKCHIA
BOJZIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX).

JlabopaTtopHasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3A K XEMOCHUHTE3a».

JlaGopaTopHas pabdora «CpaBHEHHE MPOIIECCOB OPOKCHUS U IBIXAHUS.

Tema 7. HacneacrBenHast HHGopManus M peaju3anus eé B KiIeTke

Peakuun matpuuHoro cunresa. [I[pyHIMI KOMIUIEMEHTApHOCTH B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peammsanms HacnmeacTBeHHOM uWHpoOpMmauuu. ['eHeTWdecKkHii KoJi, €ro CBOICTBa.
Tpanckpunuusa — matpuunbiii cuaTe3 PHK. IlpuHumne! TpaHckpunumu: KOMIUIEMEHTAPHOCTD,
AHTUIIAPAJUIEIBHOCTh, aCUMMETPUYHOCTh. Co3speganue mampuunvix PHK 6 sykapuomuueckoii
knemke. Hexooupyrowue PHK.

Tpancmsiiust 1 e€ sranbl. Yuactue TpancnoptHbix PHK B GumocunTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amunokuciot. Ponb pubocom B 6rocunTese Oernka.

Coepemennvie npedcmasnenus o cmpoenuu cerog. OpraHuzanus reHoMa y MpoKapuoT U
JYKapuoT. Perymsius akTMBHOCTH T'e€HOB y mpokapuotT. ['mmore3a omepona (P. XKakoo, XK.
Mano). MonekynapHvie mexanusmvl 3Kcnpeccuu 2eHos y 3ykapuom. Poav xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius 0OMeHHbIX MpolieccoB B kieTke. Kierounslii romeocras.

Bupychbl — HekieTouHble (OpMBI KU3HU U 0ONIUraTHble mapasutbl. CTpoeHHe MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETPOBUpPYCOB, OakrtepuodaroB. Kuszmnenmwiti yukn JHK-codepocawux
supycos, PHK-codepoicawux eupycos, baxmepuoghacos. Obpammuas mpancKkpunyus, pesepmasa,
unmezpasa.

BupycHble 3aboieBaHusi uenoBeKka, JKHUBOTHBIX, pactenuit. CIIMI, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buounghopmamurxa: unmeepayus u ananus bonvuux maccugsog («bigdatay) cmpyxmypruvix
ouonocuyeckux OanHvix. Hanomexmonoeuu 6 oOuonocuu u meouyure. Illpocpammupyemvie
@ynryuu 6enxos. Cnocodvl 0ocmasKku 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbnos, /1. 1. UBaHOBCKUI.

Tabmuuer u  cxembl: «buocuntes Oenka», «[eHeTnueckuii koa», «Bupycem,
«bakrepuodarm».

IpakTnyeckas padora «Co3nanue MOACIH BUPYCA.

Tema 8. ’Ku3zHeHHBIN HUKJ KJIETKH

Knetounsnii nuki, ero mepuonsl u peryiasmus. WaTepdaza u muro3. OcobeHHOCTH
MpoIrieccoB, mporekatomux B uHTepdasze. [loaroroBka kiaetku k aenenuro. [IpecunTeTnYeCKUi
(TOCTMUTOTUYECKUI), CUHTETUYECKMH W MOCTCHUHTETHUYECKUI (IIPEMUTOTUYECKUN) TMEPHOAbI
uHTEpPaszbl.

Marpuunbiii  cunre3 JHK — penmumkamusa. [lpunuuner  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIN  CUHTE3, aAHTUIAPAUICIbHOCTh. MeXaHu3M
permukammu - JIHK.  Xpomocombl.  Ctpoenue xpomocoM. Temomepsl u  Teromepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuOoTHUM. J{MIUIOMAHBIA M TarulouIHbIE HaOOpBl XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBL.

Jenenune kierkn — Muto3. CTaguum MHUTO3a W MPOUCXOJAIIME B HUX IpoLEcChl. THIbI
muto3a. Kapnoknnes u nutokunes. buonornyeckoe 3HaueHuE MUTO3A.

Perynanuss MUTOTHYECKOTO IHMKIA KIETKH. [Iporpammmupyemasi KieTo4Has TruOenbp —
aronTo3.



Krnerounoe sapo, XxpoMocoMbl, (GYHKIIMOHANIEHAS TeHOMUKA. Mexanusmsl nponughepayuu,
oughghepenyuposku, cmapenust u eubenu kremok. «L{ugpposas kiemxay — buoungopmamuvecxue
Mooenu PyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabmumpl u cxembl: «KU3HEHHBIH LUK KIETKH», «MuTO3», «CTpoeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opynoBaH#e: CBETOBOH MHUKPOCKOI, MHKpompenapaTsl: «MHTO3 B KJIETKaX KOpEIIKa
JTyKa».

JlabopaTtopHasi pabora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopaTopHasi padora «HaOmronenune muTo3a B KJIETKaX KOHYHMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)y.

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonornueckoe  paznooOpazue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJIOHHAIbHBIC,
MHOT'OKJIETOYHBIE OPTAaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KU3HEACITEILHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuw,
apXeu, OJTHOKJIETOYHbIE TPUOBI, OMHOKJIETOYHBIC BOJOPOCIIH, IPyrue MpoTUCThL. KonoHnansHbIe
OpTaHU3MBI.

B3anmocBs3b yacTeli MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm Kak en1uHoe 1esuoe. 'omeocras.

Tkanu pactrenuit. Tumel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHAs, MOKPOBHAs,
MIPOBOSAIIASI, OCHOBHAs, MexaHU4eckas. OCOOCHHOCTH CTPOCHHS, (PYHKIUNA U PACIIOJIOKEHUS
TKaHEW B OpraHax pacTECHHIl.

TkaHM JKMBOTHBIX M  4YeJOBeKa. TUNbl JKMBOTHBIX TKaHEW: »IUTENIHANIbHAS,
COCIIMHUTEINIbHAS, MBbIIeUHas, HepBHAss. OCOOCHHOCTH CTPOCHUS, (PYHKIHUHA M PACIOJIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble ¥ TeHEpATUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4esioBeka. DyHKIMHM OPraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranu3moB. Kapkac pactenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX dKUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHM ckeneT. CTpoeHUE U THUIBI COSUHEHUS
KOCTEH.

JIBukeHHe OpraHu3MoB. [IBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHMIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX pPACTEeHUH: TPOMU3MBI U HACTHUM.
JIBu>KeHHe MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBEKa: MblllieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[Mutanue opranu3moB. [lormomieHre BOJbI, YIICKUCIOTO Ta3a ¥ MUHEPATbHBIX BEIIECTB
pacrenusmu. I[lutanue >XMBOTHBIX. BHYTpUIIONIOCTHOE W BHYTPUKIETOYHOE MHILEBapEHUE.
[lutanne MO3BOHOYHBIX XUBOTHBIX. OTAENbI MUILEBAPUTEIHLHOTO TpakTa. [lumeBaputenbHbie
kenesbl. [InimeBapurensHas cucTeMa 4eoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue »uBoTHbIX. [uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHOe npixaHue. JlpIxarenbHasl MOBEPXHOCTh. JKabepHoe u JIEroyHoOe
JpIXaHue. JIpIXaHue IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OJBOJIOLMOHHOE YCIOXKHEHUE
CTPOCHHUsI JETKUX I[MO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHasi cUCTEMa ueloBeKa. MeXaHu3M
BEHTUWJISILIUU JIETKUX Y IITUI U MIICKONUTAIOMUX. Perymsius npixanus. /{pixarenbHbie 00bEMBI.

TpaHcopT BEHIECTB y OpraHuW3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuid. Tpancmopt
BEIIECTB Yy KHUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M uyernoBeka. Cepjie, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru
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KpOBOOOpAIeHUs.  DBOJIIOLIMOHHBIE  YCIOKHEHHMS  CTPOEHHsS]  KPOBEHOCHOW  CHUCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Breinenenne y opranusMoB. BeineneHune y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Coxparutensuble Bakyonu. Opranbl BbigesneHus. @DuubTpauusi, Cekpeuuss u oOpaTHOE
BCAChIBaHUE KaK MEXaHM3MBI pabOThI OPraHOB BhIACIEHHs. CBS3b MOJIOCTH TeNa C KPOBEHOCHOU
U BBIJCIATEIBHON CHCTEMaMu. BbiieneHue y NMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukwm.
Crpoenue u GpyHKImoHUpoBaHHe HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI IPOCTEUIINX. 3alUTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa naccuBHOM u
XUMHYECKOM 3a1IuThl. DUTOHLIUABL.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI ¥ MX IPOM3BOAHBIE. 3aLIUTAa OPTaHU3MA
or Oomne3neil. VMIMMyHHass cuctema uenoBeka. KIeTOUHBII M TyMOpalbHBI HMMYHHTET.
Bpoxnéuuslii ¥ npuOOpeTEHHBI  crienM(UYEeCKUd HMMMYHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro nmmyHnuteta (I1. Dpnux, ®. M. beprer, C. Tonerara). BocnaauTenbHbIe OTBETHI
opranu3MoB. Poiib BpO)KIEHHOTO MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHHA.

PaszgpaxxumocTte u  perymsanus y OpraHu3moB. Pa3ipaxuMoOCTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumocTs U perymsauus y pacteHuil. PocToBble BemiecTBa M MX
3Ha4YCHHUE.

HepBhast cucrema u peduieKTopHas peryisuus y >KUBOTHbIX. HepBHas cuctema u eé
OTIeNbl. DBOJIOLUMOHHOE YCJIOXXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI Y JKMBOTHBIX. OTaeisl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedexc u pednexropHas ayra. besycnoBHble u
YCIIOBHBIE Pe(IIEKCHI.

I'ymopanbHast perymsinust M SHIOKpPHHHAs CHUCTEMa JKMBOTHBIX M 4yesoBeka. JKenessl
SHJAOKPUHHOM CHCTEMBI M HUX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOH U
9HIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpanuu

IToptper: U. I1. I1aBnos..

Tabauubt u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH,
«bakrepun», «IlIpocreiimme», «OpraHsl LBETKOBBIX pacTeHHi», «CHUCTEMBI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpocHHME HaceKOMbIX», «TkaHHM pacTeHHI,
«KopueBbie cuctembl», «Ctpoenue ctelas», «CTpoeHHE JIMCTOBOM IUIACTMHKMY», «TkaHu
XKUBOTHBIX», «Ckener uvenoBekay, «llumeBapurensbHas cuctema», «KpoBeHocHas cucremay,
«/IpixaTenpHass cucrteman, «HepBHas cucrema», «Koxka», «MpbllleyHas cucTeMay,
«BpigenurensHas cuctemMa», « JHIOKpPUHHAsA cucTeMay, «CTpoeHue MbIIIb», «MIMMyHUTETY,
«KumeunomnonocTtasle», «CxeMa NUTaHUS pacTeHUN», «KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHe TUIpb», «CTpoeHHE IUIaHApuW», «BHyTpeHHEe CTpOCHHE NOXKIEBOIO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema sarymkw», «HepBHas cuctema
npecMbIKaommxcs», «HepBHasg cucrema nruny», «HepBHas cucreMa MIEKONUTAOMINXY,
«HepsHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIIPENapaThl OJHOKIECTOYHBIX OPTraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HITIOKOXKHX, JKUBBIE
9K3EMIUISIPbl KOMHATHBIX PACTeHUH, repOapuu pacTeHUI pa3HbIX OTJEJIOB, BIa)KHBIE MTPENapaThl
KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opylnoBaHue Ul JIEMOHCTPAaLlMM MOYBEHHOTO W  BO3JYLIHOIO IUTaHMUS PACTEHHH,
pacuieruieHust Kpaxmana M OenkoB 1moJ JedcTBHEeM (epMEeHTOB, OOOpYyJIOBaHUE IS
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JEMOHCTPALMK ONBITOB M0 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEeJIbHBIX
JBUKEHHM, MOJIETTH T'OJIOBHOTO MO3Ta Pa3IU4HbIX KUBOTHBIX.

JlaGopaTopHnasi padora «/3ydyeHue TKaHEeW pacTeHUI».

JlabopaTopnas padora «/3yueHne TKaHEW KUBOTHBIX».

JlabopaTopnas padora «l3ydyeHne opraHoB IBETKOBOTO PaCTEHUS».

Tema 10. PasMHOkKeHHE U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPTraHU3MOB: Oecronioe (BKIII0Yas BETeTaTUBHOE) U M0JIOBOE. BHibI
0ecrosoro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYIIALNA, (PparMeHTalts, KIOHUPOBAHHUE.

[lonoBoe pa3smuoxxkenue. IlonoBele kneTku, unm ramersl. Meio3. Craguu wmeno3sa.
[loBenenne xpomocom B Meno3e. Kpoccunrosep. buonmorndyeckuii cMbIcin Meiio3a U MOJIOBOTO
nporuecca. Melo3 1 ero MecTo B JKU3HEHHOM IUKJIE OPTaHU3MOB.

[IpenzaponsimeBoe  paszpurue. [‘ameroreHe3 y KMBOTHBIX. [losoBblE — sKenes3bl.
OOpa3oBaHre W pa3BUTHE IMOJIOBHIX KiIeTOK. CrmepmartoreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

OmnnotoTBOpeHHe U AMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

NupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUONIOTHs — HAyKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 00na u3 enasHvlx npoobaem smopuonocuu. Konyenyus mopghozernos
u mooenu mopghozerneza. Craguu sMOpuoreHes3a KUBOTHBIX (Ha MpuMepe JArymku). Ipodnenue.
Tunsl npobnenus. [emepmunupoganuoe u Hedepmunuposanuoe opodnenue. bracmyna, muno
onacmyn. OcobeHHOCTH APOOTICHHS MIIEKOMHUTAIONINX. 3apOIBIIICBBIC JIUCTKH (TACTPYIISIIHSA).
3aknaJgka OpraHOB M TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3auMHoe BiMsHHE YacTel
pa3BUBAIONIETOCs 3apojbliia (dMOpHOHANbHAsT MHAYKLMSA). 3akiajka IUlaHa CTPOCHHS
JKUBOTHOTO Kak pe3yJbTaT HEpPapXW4YeCKUX B3aMMOJCHCTBHM TIeHOB. BiusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PANIUYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3ButHe *uBOTHBIX. IlocTomMOpuoHaneHbIi mepuoa. Ilpsmoe u Hempsimoe
pasButHe. PasButHe ¢ Meramopo30M y OECIIO3BOHOYHBIX W ITO3BOHOYHBIX IKHBOTHBIX.
buonoruueckoe 3HaueHHE MPSIMOrO M HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pPETyJIALMM POCTa SKUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTUSL y JKUBOTHBIX M uejoBeka. llepuoabl OHTOTreHe3a ueoBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.

PasmHOXxeHMe W pas3BuTue pacteHuil. ['amerodur u crnopodur. Meiro3 B KU3HEHHOM
nukie pacteHuil. OOpa3oBaHuWe crmop B IIpolecce Meilosa. ['ameTroreHe3 y pacTeHHUH.
OmnonoTBOpEHNE M PAa3BUTUE PACTUTEIBHBIX OPraHW3MOB. JIBOHHOE OIIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. O0Opa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIUU OHTOT'€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemoncTpanuu

[optpersr: C. I'. Hapamun, X. [lInemasn.

Tabauubl u cxembl: «BeretatuBHOe pa3MHOXKeHHE», « TUIBI OECMOIOro pa3sMHOXKEHUS,
«Pa3MHOXKEHHE XJIaMHUJIOMOHAIbDY, «Pa3MHOKeHue »HBrieHb», «Pa3MHOXKEHHE THIPBIY,
«Meno3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SANNEKIETKA W CIEPMATO30UIa»,
«OCcHOBHBIE CTanguu OHTOreHe3a», «lIpsmoe u Henpsmoe pas3ButHe», «Pa3BuTne Maickoro
Kyka», «PasButue capanum», «Pa3Butue narymku», «/IBoOHHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pactenuit», «CTpoeHue CeMsiH OAHOAOJIbHBIX W JIBYJOJBHBIX PacTCHHI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKu3HeHHBIM LUK MXxa», <«KH3HEHHBI LMKJI IANOPOTHUKAY,
«OKM3HEHHBIN LUK COCHBI».

12



Ob6opynoBaHue: CBETOBOI MHUKPOCKOII, MUKPOIIPENapaThl IMIIEKIETOK U CIIEPMATO30HU10B,
Mozenb «L{UKII pa3BUTHS JIATYILIKNY.

JlaGopaTopuass padora «/3yueHue CTpOEHHs] TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTuyeckasi padora «BrlsBlieHHE NMPU3HAKOB CXOJICTBA 3apOJBIIICH MMO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnas padora «CTpoeHue OpraHoB pa3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. 'eHeTnka — HayKa 0 HACJ1e/ICTBEHHOCTH M N3MEHYMBOCTH OPraHNU3MOB

Hctopust craHoBieHHs W pa3BUTHs T'€HETUKH Kak Hayku. PabGotel I'. Menpens, I'. ne
@puza, T. Moprana. Ponb oTeyecTBEHHBIX Y4YEHBIX B pa3BUTUU TeHeTHkH. Paborsr H. K.
Kounbiosa, H. M. BaBunosa, A. H. benozepckoro, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE MOHITHUSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbBIE
TEHbl, aJbTEPHATUBHBIE NPU3HAKH, OMUHAHTHBIA W PELECCUBHBI NPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YMCTas JIMHUS, TUOpuabl, reHoTHr, (enorun. OCHOBHBIE METOIbl T'€HETHUKHU:
rUOPUA0TIOrMUECKHUM, UTOJIOTHUECKHM, MOJIEKYJISIPHO-T€HETHUECKUH.

JdemoHcTpauuu

Ioptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Kosnsuos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, FO. A. ®unmunuenko, H. B. Tumodeer-Pecosckuii.

Tabnue! u cxembl: «MeTObl TEHETUKIY, «CXEMBI CKPEITUBAHUSI.

JlaGopaTopHas padora «J/[po3odmia kak 00BEKT FreHETUICCKUX HCCIICIOBAHMID.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH e€AMHOOOpa3us
rubpuaoB nepBoro noxosjeHus. IlpaBuno nomunupoBanusi. Bropoil 3akoH Menzaens — 3aKoH
pacuieryieHus: mpu3HakoB. Lluronoruueckre 0CHOBBI MOHOTHOPUIHOTO CKpemuBanus. [ unoresa
YUCTOTHI TAMET.

AHammsupyromee  ckpemmBaHue.  IIpoMeXyTOdHBIM ~ XapakTep  HaciaeqOBaHUS.
Pacuiennenre npu3HakoB IpH HETIOJIHOM JTOMUHUPOBAHUHU.

JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCUMOIO
HacjeloBaHus NMpu3HaKoB. L{uTomornueckue OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUSI.

CueruienHoe HacyieoBaHue npu3HakoB. Pa6otel T. Moprana. CuernsieHHoe HacjieJ0BaHue
T€HOB, HAPYLICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHas TEOPHUsl HACIIEICTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIM MEXaHM3M OMNpPEAECICHUS Ioja. AYTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['oMOramMeTHbIi M reTeporamMeTHblil moi. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne nNpu3HAKOB, CLETUICHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucteMa. IlneioTponusi — MHOKECTBEHHOE [EWCTBHE TEHA.
MHoxecTBeHHbIN amienu3M. B3aumoneiicTBue HeauieNbHbIX TeHOB. KoMIJIEMEHTapHOCTb.
Onucras. [lonmumepus.

'eneTnyeckuid KOHTPOJb pPa3BUTHsSI pACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MONOTHYECKUX TPOIECCOB, IMOBEJICHHS W KOTHUTUBHBIX (yHKuuil. ['eHeTmueckue
MEXaHU3Mbl CUMOMOIe€HE3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3fMH — Mapa3sUT» U «XO3IUH —
MHUKpOOHOMY. ['eHeTHUecKre acleKThl KOHTPOJIS U U3MEHEHUS HACJIeACTBEHHONW MH(pOpMAIK B
ITOKOJIEHUAX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanumn

[Hoptpetsr: I'. Mennens, T. Mopras.
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Tabauupl u cxemsbl: «IlepBblit U BTOpoi 3aKoHbI Menzens», «Tpetuit 3akoH MeHens»,
«AHanuzupyrollee ckpeuBanuey, «Henomnoe nomMmunupoBanuey, «CLenaeHHOe HacleA0BaHNe
MIPU3HAKOB y Ipo30duiibl», «I'eHetuka nonay, «Kapuotun yenaosekay, «Kapuotun apo3oQpuiisy,
«Kapuotun ntuib», « MHOXKECTBEHHBIN ajienn3m», «BzauMoaencTBre reHoBy.

O6opynoBanue: MOAETH IS JEMOHCTpAIMK 3aKOHOB €IWHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUSI M PACIICIUICHUs NPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIe0BaHUs MPU3HAKOB, MOJIENb IS IEMOHCTPALMH CLEIIEHHOTO HACJIEOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodunar.

IIpakTuyeckass padora «/3ydyeHue pe3yiabTaTOB MOHOTUOPHUIHOTO CKpEIIMBAHUS Yy
JPO30(QHITBD).

IIpakTuyeckasi pab6ora «l3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHHS Y
JPO30(QUITBD).

Tema 13. 3aKoHOMepPHOCTH U3MEHYHBOCTH

BsaumopeiictBue renotuna u cpeasl npu ¢GopmupoBaHuu ¢eHoTumna. 3MeHYnuBOCTDH
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE  NPU3HAKU. BuUIbl  HU3MEHYUBOCTH:
HEHACJICJCTBEHHAs U HACJIEACTBEHHASI.

MonudukanronHass U3MEeHYUBOCTh. Ponb cpeanl B (opMupoBaHuH MOIU(MUKALMOHHON
n3MeHunBocTH. HopMma peakumu npusHaka. BapuanmonHslid psn v BapuanuonHas kpusas (B.
Noranucen). CoiicTBa Mo (UKAITMIOHHON H3MEHUNBOCTH.

l'enoTunuueckass W3MEHYMBOCTh. (CBOWCTBA T'€HOTUINMYECKOM HM3MEHUYMBOCTU. Bubl
TeHOTHITNYECKON H3MEHUYNBOCTH: KOMOMHATHUBHASI, MyTaIl[HOHHAS.

KoM6unaTtuBHast u3MeHUYMBOCTh. Meiio3 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYHUBOCTU. POJTb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHMM F€HETUYECKOT0 pa3HOO0pasus
B IIpeJienax OJAHOro BUAA.

MyTanuonHass W3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W HWHIAYLIUPOBAHHBIE MYTAlMH. SAepHbIE M LUTOIIA3MAaTHYECKUE MYTallUHU.
ComaTnueckue M TOJOBble MyTauuu. [IpUunMHBl BO3HMKHOBEHHUS MyTauuid. MyrareHsl M HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOI'O IMPOLECCA. 3aKOH I'OMOJIOTHYECKHX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBuiioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJIEICTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, POb INULEHEMUYECKUX GaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanun

[Hoptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuuel 1 cxembl: «Buasl u3MeHUUBOCTH», «Moau(UKAMOHHAS W3MEHUUBOCTBY,
«KoMOuHaTiBHasT ~ M3MEHYMBOCTH»,  «Meiio3»,  «OmnogorBopeHue»,  «l eHeTnyeckue
3a00yieBaHUs YeIOBEKa», « BUIbI MyTanuiiy.

O6opynoBanue: XuBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PpACTEHHUM, PHUCYHKHU
(poTorpacum) KUBOTHBIX C PA3TUUHBIMU BUIaMU U3MEHUYUBOCTH.

JlaGopaTtopHass paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOU
U3MEHYHUBOCTH. [TocTpoeHre BapuallMOHHOTO psiJia U BApUallMOHHON KPUBOI».

IIpakTuyeckas padora «Myraruu y Apo30¢huibl (Ha TOTOBBIX MUKPOIIpemapaTax ).

Tema 14. I'eneTnka Ye10BeKa

Kapuotun uwenoBeka. MexayHapojHas NporpaMma HCCJIEIOBAHMS TI'€HOMa 4YeJIOBEKa.
MeToapl n3yueHHUs] TeHETUKU YelloBeKa: TeHealornyeckuii, OJIM3HELOBbIH, [IUTOreHETUYECKHH,
MOMYJSIIUOHHO-CTATUCTUUECKUH, MOJIEKYJIsIpHO-TeHeTHUeckuidl. COBpPEMEHHOE OmpeJeeHNe
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TE€HOTHIIA: [IOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE ¢ oMol I1IP-
aHanuza. HacnencrBeHnHsle 3a0oneBanys yesnoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEIOBEKA.
bonesHu ¢ HacneICTBEHHOW INPEAPACIONOKEHHOCTBIO. 3HAYCHHE MEIHMLUHCKON TI'€HETUKH B
NPEJOTBPAILICHUH M JICYEHUM TEHETHYECKHX 3a00JIeBaHUN dYeloBeKa. MeTuKO-TeHeTHUeCKOoe
KOHCyJbTUpoBaHue. CTBONOBbIE KIETKH. [IOHATHE «T€HETHUECKOro rpy3a». ITUYECKHE acTIeKThl
UCCIIeZIOBAaHUM B 00J1aCTH peIaKTUPOBAHUSI T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernueckne (hakTOpbl MOBBIIIEHHOW UYYBCTBUTEIBHOCTH YellOBEKa K (PU3HMUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYKaloIlew cpeasl. l'eHeTndeckas MpeapactoaoKeHHOCTh
YEJIOBEKA K NATOJOTHSM.

JdemoHcTpanuun

Tabauubr u cxemsl: «Kapuotun uenoBeka», «MeToapl U3y4EeHUS T'€HETUKU 4YEJIOBEKA»,
«['enernueckue 3a0601€BaHUS YEITOBEKaY.

[IpakTuyeckas padora «CocTaBlieHNE U aHAJIU3 POJIOCIOBHOM».

Tema 15. Cesiekniusi OpraHu3mMoB

JloMecTukanus M cenekuus. 3apoXkIEeHUE CENeKIMM U JoMecTukauuu. Yuenue H. .
BasusioBa o LlenTpax npoucxoxeHus ¥ MHOrooOpasusi KyJIbTYpPHBIX pacTeHui. Poiib cenexuuu
B CO3JaHUM COPTOB pAacTeHHH U Nopox KuBOTHbIX. Copr, mopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX Ps0OB B HacleACTBeHHON u3MeHunBocTd H. M. BaBunosa, ero sHauenue ais
CEJIEKIIMOHHOM paboThI.

MeToab! cesneKIMOHHOM paboThl. VIcKyccTBEHHBIN 0TOOP: MacCOBBIA U MHIMBHIyaJIbHBIH.
Dranbl KOMOWHAIIMOHHON CeJIeKIuH. VcmbITanue mpow3BoauTeIe mo moromctBy. OTOOp 1O
TEHOTHITY C TOMOIIBIO OLIEHKH (DeHOTUIIAa IOTOMCTBA U OTOOP IO T€HOTUITY C OMOILBIO aHAJIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENEKIIMOHHOW paboThl. PanuanuoHHBIA U
XMMHUYECKMH MyTareHe3 Kak HCTOYHUK MyTauuil y KyJbTYpHbIX (OpPM OpraHu3MOB.
Hcnonb30BaHWEe TEHOMHOTO pEJAaKTUPOBAaHUS M MeToJI0B pekomMOumHaHTHRIX JIHK mns
MIOJIy4E€HUS UCXOTHOTO MaTepuaa sl CEIeKINH.

[lonydyenune mnosumuionioB. BHyTpuBunoBas rubpuauzanusa. bauszkopoacTtBeHHOE
CKpelMBaHKe, WU MHOpUIUHT. HepoacTBeHHOE CKpelIBaHue, UIH ayTOpuauHr. ['eTepo3uc u
ero mnpuunHbl. Hcnonb3oBanue rereposuca B cenekuuu. OtraanéHHas TUOpUAM3ALIUAL.
[Ipeononenne Oecryionusi MEXBUAOBBIX THOPUAOB. JIOCTHMKEHHUS CENEeKUUMH pacTeHUud Hu
XKHUBOTHBIX. «3€1EHAs peGOIOYUL.

CoxpaHeHue M H3y4EHHE T€HETUYECKUX PECYpCOB KYNIbTYPHBIX PACTEHUH M UX AUKUX
poauueit Ui CO3AaHusl HOBBIX COPTOB M TMOPUIOB CENbCKOX03IUCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKuMy pecypcamil CelbCKOX03AUCMEEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YENAX VIVUULEHUS CYWEeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM Hucjle ¢ NPUMEHEeHUeM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIe008AHUN, NepPed08bIX Uoel U
nepcneKxmueHblx MexHoN02UlL.

JdemoHcTpanuu

Iloptpersr: H. 1. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykesuenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabauubl u cxembl: «L{eHTpBI TPOUCXOXKAECHUS U MHOTOOOpa3us KyIbTYPHBIX PaCTEHUI»,
«3aKOH T'OMOJIOTHYECKHX pSAJOB B HACJIEJCTBEHHOW H3MEHUYMBOCTH», «METOIbl CENeKIUn»,
«OtnanénHas rubpuauzanusy», «MyTtareses».

Jlaboparopnas padora «lI3ydyeHne copToB KyJIbTYpPHBIX PACTEHUN M MOPOJ JOMALTHUX
KUBOTHBIX).
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JlabopaTtopHnasi pa6ora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUI.

IIpakTuueckas padora «lIpuBuBKa pacTeHui».

JkcKypeust «OCHOBHBIE METOJbl M JOCTH)KEHUS CEJICKIUH PACTEHUH M >KMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENBHBIA YY4acTOK, B TEIIMYHOE
XO3SCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIH HAYTHOTO LIEHTPA)».

Tema 16. BuoTexHo/10rMsl U CHHTETHYECKAs OMOJI0T U

OOBeKThl, HCIOJB3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHBIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHHU3Mbl, HUX XapaKTEepUCTUKA. TpaJulMOHHAs OHOTEXHOJNOIHs: XJeOomeyeHue,
MIOJTy4eHHEe KUCIIOMOJIOYHBIX IPOJYKTOB, BUHOJenue. Mukpobuonorudeckuii cunres. OObeKTh
MHUKPOOHOIOTHYECKUX TeXHOIOrui. [Ipon3BoacTBO Oenka, aMIHOKUCIIOT U BUTAMUHOB.

Cozpmanne TEXHONOTMM M MHCTPYMEHTOB  LEJICHANPABICHHOTO  M3MEHEHHS U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBIO TIOJYYEHHsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIUX
HE BCTPEYAIOLIUECS B IPUPOE ONOCUHTETUUECKUE ITYTH.

Knerounas umxkeHepus. MeTonabl KyJbTypbl KIETOK M TKAaHEW PAacTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruueckas THOpuAM3aLMS M COMATHUYECKH »MOpuorenes. lcmosiab3oBaHue
TalviOWJIOB B CEIEKUHUH pAacTeHUil. [lonyuenue MoHOKIOHANbHGIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX anmumen ¢ meouyure. VICKyCCTBEHHOE OIUIOZAOTBOPEHHUE.
PexoHCTpyKIIMA SHLEKIETOK M KIOHMPOBAHME >KMBOTHBIX. METON TpaHCILIAHTALUU sAaep
KIETOK. Texuonocuu 0300poeneHus, KylbmMueUpO8anus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHasi MHXeHepHus. VICKyCCTBEHHBI CHUHTE3 T€Ha U KOHCTPYHUPOBAHHUE
pekomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHIKEHHUS W TICPCIICKTHUBBI
XpPOMOCOMHOW ¥ TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M DJTHYECKHE TNPOOJIeMbl TE€HHOU
UHXECHEPUH.

Menununckue 6uotexnonoruu. [loctrenomuas nudposas meauiuaa. [1IP-nrnarnoctuka.
MeTabo0MHBIN aHaN3, TEHOLEHTPUUECKUI aHAIN3 TPOTEOMa YeIOBEKa JIJIsl OUEHKH COCTOSIHUSA
ero 3a0poBbs. lcmonb3oBaHue CTBOJIOBBIX KieTok. TapretHas Ttepanus paka. 3D-
OvoMH)XeHepus: A pa3pabOTKM  (PyHIaMEHTAIbHBIX OCHOB MEIMLMUHCKUX TEXHOJOIHH,
CO3/IaHMsI KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEeXHOJOTHMi TPEXMEpPHOro OMONPUHTHHTA U
ckagdorauHra Ui pelieHus 3a7a4 NepcoHATN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEIbI0 OOEcreyeHHs KOMOMHHPOBAHHOM 3alUTHI OT
Bo30yauteneit OPBU, ycraHOBiIeHHE MOJEKYISPHBIX MeXaHH3MOB (yHKkuuoHupoBanus PHK-
COJIepKalllUX BUPYCOB, BBI3bIBAIOIINX 0COOO ONacHbIE 3a00JIeBaHMsI YEJIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmuuel u  cxembl: «/cmonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «l '€HHas HHKEHEPUI».

JlaGopaTopHas padora «l3ydyeHrne 00bEKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «lloayuyeHue MOJIOUYHOKHUCIBIX TPOTYKTOBY.

JkcKkypens «bHoTexHOIOrus — BayKHeHIIasi IPOU3BOJUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3aposkaeHue 1 pa3BUTHE 3BOJTIOLMOHHBIX NPeACTABJICHUNH B 0M0JIOTUHI
OpomonmonHas Teopust Y. [lapsuna. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
1 Hay4Has aesaTenbHocTh Y. /lapBuHa.
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JBwxyue cuibl 3Bomouud  BuaoB 1o Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTh
Pa3MHOXXEHHST OPraHHW3MOB, HAcCJIEJCTBEHHAas HW3MEHYMBOCTh, OOpHOa 3a CyYILIECTBOBAaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cuaTeTHdecKoi Teopuu 3Boironuu (CTI). HelrpanbHas Teopus SBOIOLUU.
CoBpeMeHHast HBOJIOIMOHHAS OHOJIOTHSA. 3HAYCHHE DBOJIOIMOHHON TEOPHH B (OPMHPOBAHUU
€CTECTBEHHO-HAY4YHOW KapTUHBI MUDA.

JdemoHcTpanuun

[optpetsr: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yerepuxos, U. W. [lImansraysen, [Ix. Xonaeitn, . K. benses.

Tabnuupl u cxemsl: «Cuctema xwuBoil npuponsl (o K. Jlunuew)», «JlecTHUIa *UBBIX
cymectB (mo Jlamapky)», «Mexanusm GOpMHUpPOBAHUS TPHUCIIOCOOJIECHUH y pacTeHUd U
KHMBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra mytemectsust U. lapBunay», «Haxonku Y.
Hapsuna», «®Popmbl OopbOBl 3a cymecTBoBaHue», «llopoasl romybeit», «Muoroobpasue
KyJIBTYpHBIX (hOpM KamycTbl», «I1opoabl TOMalIHUX >KUBOTHBIX», «CXemMa 00pa30oBaHUs HOBBIX
BujoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMs IBMXKYILIMX CHJI 3BOJOLUN», «OCHOBHBIE
MOJIOXKEHUSI CUHTETUUECKON TEOPUH IBOJIIOLIHH.

Tema 2. MUKpO3BOJIIOIHS U €€ pe3yabTaThl

[omynsuust Kak »JeMEHTapHas eAMHUIA 3BOMOUMU. COBPEMEHHBIE METOJbl OLEHKHU
FeHETHUYECKOI0 pa3HO00pa3us U CTPYKTYphI nomysiiuid. I3sMenenne reHooH1a MOmyIsiiuy Kak
2JIEMEHTApHOE HBOJIIOIIMOHHOE SIBJICHHME. 3aKOH TeHeTudeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OnemeHTapHble (DakTOpbl (ABMKYLIME CHJIBI) 3BOMIOLMH. MyTallMOHHBIM Ipolecc.
KomOunaTuBHas u3MeH4YMBOCTb. Jlpeii reHOB — cirydaiiHble HEHAIpaBJICHHbIE W3MEHEHHs
4acTOT ayuiesied B momyisnusx. DddexT ocHoBatens. Ipgexm OymviiouHO20 20PAbIUKA.
CHuoicenue 2enemuuecko2o pasHoobpasus: npuuunvl u cieocmeus. llposenenue s¢hghexma
opeligha cenoé 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. M3omsuus MOMymsuui:
reorpaduueckas (MPOCTPpaHCTBEHHAs ), Oroorndeckas (pernpoayKTHBHAS).

EctectBenHblii 0TOOp — Hampapistomuid ¢akrtop 3Bomonuu. DopMbel €CTECTBEHHOIO
oTOOpa: IBUKYIIMH, CTAaOMIM3UPYIOIIMKA, pa3phiBatomuil (qu3pyntuBHEIA). IlomoBoit oTdop.
Bo3HUKHOBEHNE 1 9BOJIIOLUS COLMAIBHOTO MIOBEAECHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pPe3yJlbTaT MHKpPOAIBOJIONMHU. Bo3HUKHOBeHME
npucrocodaeHnii y opranusmMoB. Apomopdosbl n unuoanantanuu. [Ipumepsr npucrnocodaeHui
y OpraHusMoB: Mopdonorudeckue, (PpU3NOIOrHIYecKue, OMOXUMUYECKHE, ITOBEICHUYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u crpykrypa. BupooOpazoBaHue Kak pe3yslbTaT MHKPOAIBOJIOLMH.
M3onsauus — kmodeBoil Qaxkrtop BupooOpasoBanus. I[lyTm u crmocoObl BHI000pa30BaHMSA:
ajsionaTpuueckoe  (reorpauueckoe), CHUMIATPUUECKOE (SKOJIOTHYECKOE), «MTHOBEHHOE»
(monummonan3anust, rudopuanszanys). JJIMTeIbHOCT SBOTIOIMOHHBIX IPOIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponme  3BOMIOLIMOHHOM OWONOrMM B pa3pabOTKE HAYYHBIX METOJOB COXPAHEHUS
O6uopazHooOpazus. MUKPOIBOIIOLUS U KOIBOJIOLUS IApa3sHUTOB U MX XO035€B. MexXaHM3MbI
(hopMUPOBaHHS YCTOWYHBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

[ToptpeTsi: C. C. UeTBepukos, D. Malip.

Tabauupl u cxembl: «MyTalMOHHAsE U3MEHUYUBOCThY, «[loMyIsMOHHAs CTPYKTYpa BUAAY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiiHOepra», «JIBWKyIiue CHIBI  SBOJIIOLUNY,
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«OKOJOTHYEeCKass M30JSALIMs TOMyIAIuid ceBaHCKoM (openny», «l'eorpaduueckas H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM U JTMCTBEHHMIIBI AaypcKoi», «[lomymnsiiioHHbIE BOJIHBI YMCIEHHOCTH
XHUIIHUKOB U KepTB», «Cxema JEeHCTBUS €CTECTBEHHOro o0TOopa», «®Popmbel OOpbOBI 3a
CYLLIECTBOBAHUEY, «MHaycTpuanbHbIN MEJIaHU3M, «KuBsbie HCKOIIaeMbIe»,
«IloxkpoBUTENBCTBEHHAs! OKpacka XKHUBOTHBIX», «lIpenympexnaromas okpacka MKUBOTHBIXY,
«Dusnonoruueckue agantanuny», «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDY,
«Kpurepun Buga», «Bugsl-nBoitnukm», «CTpykTypa BuHAaa B mnpupoae», «CrocoOb
BUI00OpasoBanus», «l'eorpaduueckoe BupooOpa3zoBaHHE TpPEX  BHUJOB  JIAHIBILICH,
«JKoJIOTHYECKOe BUI000pa3oBaHue BUAOB cuUHUI», «llonumiounsl pacrenuit», «KamycTHO-
peaeUHbIA THOPUIY.

O6opynoBanue: repOapuul pacTeHHM, KOJUICKIIMA HACEKOMBIX, Yydelsia MTUIl U 3BEpeH C
IpUMEpaMU pa3IMYHbIX MPUCTIOCOOJICHUH, Uydyena NTUL] U 3Bepeil pa3HbIX BHJOB, repOapuu
pacteHuii OJIM3KUX BUIOB, 00pa30BABIINXCS PA3IMIHBIMUA CIIOCOOAMH.

JlabopaTopHasi pabora «BrIsBIIcHHE H3MEHUYNBOCTH y 0COOCH OHOTO BUIA.

JlaGopaTtopnass pa6ora «llpucrnocoOneHuss OpPraHu3MOB H HMX OTHOCUTEIIbHAS
11e7IeCO00Pa3HOCThY.

JlabopaTtopHasi padora «CpaBHEHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTECPHION.

Tema 3. Makpo3dBosaonust 4 e€¢ pe3yJbTaThl

MeTtoabl u3ydeHust MakpodBotoluy. [laneonTonornueckue METoAbl U3y4€HUs IBOJIIOLINH.
Ilepexonnbie GopMbl U GUITOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

Buoreorpaduueckrie meronsl m3ydeHus osBomonmu. CpaBHeHue ¢uopbl u  (ayHbI
MaTepHUKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3eminu. BUabl-3 HIEMUKH U PETUKTHI.

OMOPHONIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl M3Y4YEHHUS 3BOJIOIMH.
'eneTnueckne MeXaHHW3MBbl IBOJIIOLMH OHTOT€HE3a M MOSBIEHUS 3BOJIOLMOHHBIX HOBIIECTB.
['omonoruuHele ¥ aHaIOrMYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHeTUYeCKue, OHOXMMHUYECKHMe UM  MaTeMaTH4YeCKHe METOJIbl  W3YyYeHHsS  HBOJIOILUH.
I'omonornunsie rensl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PUIIOT€HETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIOLNS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBWia) 3BOMIOUWHU. [Ipumyun  cmeHvl  QYHKYuULL.
HeobOpatumocTs 3BOMIONINMK. AfanTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOIIHH.

JdemoncTpanuu

[optpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I'ekkensb.

Tabmumpl U cxembl: «DHIOTCHETHYECKUN DS JIOMIAIN», KAPXEONTEPUKC, «3BEPO3yObIe
smepb», «Creronedans», «Punnodutey, «CeMeHHbIE TanopoTHUKWY», «buoreorpaduueckue
30HBI 3emimny», «/lpeiid koHTHHEHTOB», «Penmukthl», «HavanbHble cTaguu >MOPHOHATILHOTO
pa3BUTUSL  NO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPTaHbD»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YEIOBEKAa M IIUMIaH3e», «[ JIaBHBIE
HaIpaBJIEHUs BOIIOLUNY, «OO01IME 3aKOHOMEPHOCTH BOJIIOLIUN.

OO6opynoBaHue: KOJUIEKIIMH, TepOapuM, MYJSKH HMCKONAeMbIX OCTaTKOB OpPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB U aTaBU3MOB, KOJIJIEKLIUU
HaCEKOMBIX.

Tema 4. IIponcxoxxkaeHue U pa3BuTHE KU3HU HA 3eMuie

Hayunple THIOTE3bl MPOMCXOXKIEHUS >KU3HM Ha 3emie. AOHOTeHe3 M IaHCIEepMHUsl.
JloHayuHbIe TPEICTaBICHUS O 3apOXKICHUU XKU3HU (KpealuoHHU3M). ['mmore3a MOCTOSIHHOTO
caMo3apoXKIeHUs KU3HU U €€ onpoBepkeHne onsitamu @. Penu, JI. Cnamnanuanu, JI. Iactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHSI.

18



OcHoBHBIE ATanbl HEOpraHMYecKo sBosonnu. [lnanerapHas (reosiornyeckas) BOIIOLNS.
Xumuyeckasi 3BOJIIOIMS. AOHMOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
Omeir C. Mumepa u I'. HOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Omnapuna, rumore3a mnepBuuHoro OynboHa JIx. XomjmeliHa, reHeTuueckas
runore3a . Mémnepa. PuGosmmbr (T. Yek) wm runoreza «vmpa PHK» V. TunbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

HUctopus 3emnmu u Meroabl €€ wu3ydeHusa. VckomaeMble OpraHMYECKHE OCTaTKH.
l'eoxpononmoruss u e€ Meronbl. OTHOcUTEeNnbHAasE M aOCOJIOTHAs  TEOXPOHOJIOTHS.
['eoxpoHonOruyeckas mKana: 30Hbl, Pbl, IEPUOJIbI, STOXH.

Hauanbnblie 3Tansl opranndeckoi 3Bosirouud. [logBiaeHre U 3BOJIONMS MEPBBIX KIETOK.
Oponronus Merabosiu3Ma. Bo3HukHOBeHHE MepBbIX 3KocucTeM. CoBpeMeHHbIE MHUKpPOOHBIE
OMOIUIEHKM Kak aHajor mepBbiIXx Ha 3emse coodmiectB. CrtpomaronuTsl. [IpokapuoTsl u
JyKapuOTBHI.

[Ipoucxoxaenue sykapuoT (cUMOMOTreHe3). DBOJIOIMOHHOE MPOUCXOXKACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE STambl 3BOJIOLUUU BBICHIMX pacTeHUd. OCHOBHBIE apoMop(03bl PACTEHHUH.
Beixon pactenuii Ha cyumy. IlosBiaeHue CHOpOBBIX pacTEHUNM W 3aBOEBAHME UMHU CYIIU.
Cemennsbie pactenus. [IpoucxokieHre BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tamnbl 3BOJIIOLMU JKUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX THUIOB. llepBbie XOpmoBbIe
KUBOTHBIC. JKM3Hb B BOJIe. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxoxaenne aMpuOnii 1 penTHIIN.
[Ipoucxoxxaenue miekonurarommx v nrtum. [lpuHnun kmodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMHU KMUBOTHBIMH CYIIIH.

PazBuTue xu3Hu Ha 3emiie 10 HpaM U MEPUoJaaM: apXeu, MpOTepO30H, MaJIe030i, ME3030H,
KaiiHo30M. OOmast XapakTepHCTUKa KIUMaTa M TeoJormyeckux ImporeccoB. llosBienue u
pacuBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS M BIMSHUE Ha Ta30BBIN
cocTaB aTMOC(epHl.

MaccoBble BBIMUPAaHMSI — DKOJIOTMUECKHE KPHU3HUCHI mpouuioro. IIpuunHbl U ciaeacTBus
MaccOBBIX BbIMUpaHHil. COBpEMEHHBIN IKOJIOTHYSCKUNA KpH3UC, ero ocobeHHoctu. [Ipobdiaema
coXpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucteMa opraHuyeckoro Mupa. [IpyHIMIBI Ki1acCUPUKAUU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

JdemoncTpanuu

[Moptpetsr: ®@. Penn, JI. Cnannanuanu, JI. Tlacrep, . . Meunukos, A. Y. Onapun, [[x.
Xonpnewn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnumer u cxemsl: «Cxema ombita @. Pequy, «Cxema onbita JI. [lacTepa mo usydeHuro
camo3apoxaeHus xu3zHm», «Cxema omnbita C. Mumepa, I'. FOpu», «9Tansl HeopraHMuecKon
sBoMoUny, «['eoxpoHonmornueckas mikana», «HauvaapHble 3Tanbl OPraHUYECKON 3BOJIIOLIUN,
«Cxema oOpa3zoBaHusi JYKapuoT NyTéM cuMOuMoreHe3a», «CucTemMa JKUBOW MPUPOIBI»,
«Ctpoenue  Bupyca», «Apomopdo3sl pacteHuit», «Punnodurer», «OIHOKIETOYHBIC
Bogopocan», «MHoroknerounsle Bopopocan», «Mxm», «llanopotHukmn», «l onocemeHHbIE
pacteHus’», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS JKUBOTHOI'O MHpPay,
«Apomopdo3sl KUBOTHBIX», «lIpoctelimmey, «Kumeunomnonoctueiey, «llmockue uepBm»,
«UneHucToHoruey, «PBIOBIY, «3eMHOBOJHBIEY, «IIpecmbikarouuecs», «IItuipby,
«Munekonurarone», «Pa3BuThe JKM3HM B apxeHckoW ape», «Pa3zBurHe KU3HM B
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MPOTEPO30MCKON dpey», «Pa3BuTue KHU3HM B NAJICO30MCKOW 3pe», «Pa3BurHe KHU3HU B
ME3030MCKOM 23pe», «Pa3Burue XU3HM B KallHO30WCKOW »3pe», «CoBpeMeHHas CcucTeMa
OpPraHUYECKOr0 MHUPay.

ObopynoBanue: repOapuuM pacTeHUH pa3IUYHBIX OTAEIOB, KOJUIEKIIMHM HACEKOMBIX,
BJIQXKHBIE IpenapaThl >XKMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX JUBOTHBIX, 4yuye€ja MTUILl U 3BEpEH, KOJUJICKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBIX, MYJISDKA OPIraHUUECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas sn1aGopatopHasi padora «MonenupoBanue onbiToB Mwuuiepa—tOpu mo
M3Y4YEHHIO a0MOTEHHOT0 CHHTE3a OPraHNYeCKUX COCUHEHHI B IEPBUYHOI aTMochepe».

Jlaboparopnas pabora «lI3ydyeHne M onucaHMEe HCKOIIAEMBIX OCTAaTKOB JPEBHUX
OpPTaHU3MOBY.

IIpakTnueckas padora «l3yueHne ocoOeHHOCTEH CTPOEHUS pacTeHUH pa3HbIX
OTZIEIIOBY.

IIpakTuyeckas padora «l3ydueHre 0cOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaenue 4ej0BeKa — aHTPONOIreHe3

Pa3nensl u 3aaun aHTpOnosoruu. MeToabl aHTPOIIOIOT U H.

CraHOBIIEHHE NPEJCTABICHUN O MPOUCXOXKACHUU 4YeJIOBEKa. PenurunosHeie BO33pEHUS.
CoBpeMEHHbIE HAYUHBIE TEOPUH.

CxoncTtBo yenoBeka € JKUBOTHBIMU. (CucCTeMaTHuYeCKoe TIOJIOXKEHHE 4YeJIOBEeKa.
CBuzerenbcTBa CXOACTBA 4YEJOBEKa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOTHUECKHUE,
sMOpHoIorHYeckre, (HU3NOIOT0-OMOXMMUYECKHe, ToBeAeHUecKrue. OTIHYus dYeloBeKa OT
KUBOTHBIX. [IpAMOX0KI€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3ra ¥ BTOPOH CUTHAJIbHOW CUCTEMBI.

HBwxkynme cuiabl  ((akTopbl)  aHTpomoreHesa: OHOJNOTHYECKHE,  COIHMAIBHEIC.
CooTHolieHrne OMOJIOTMYEeCKUX U COLUATbHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJIUU aHTpoOIoreHe3a. PaHHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIIbI)
Y paHHWE MOHTHJIBI — O0IIMe TPEIKH YeTOBEKOOOPa3HBIX 00€3bsSH U JIIOACH. ABCTPATONUTEKH —
JBYHOTHE TMpeIKH JiroAeil. YenoBek ymenblid, NEepBble M3rOTOBICHUS Opyauil Tpyaa. UenoBek
MPSIMOXOIAIIUN U TIEPBBINA BBIXOJ Ntojei 3a mpeaensl Adpuku. Yenosek reinenpOeprekuii —
o0Mmuii TpeOK HEaHAEPTATHLCKOTO YEJIOBEKA 1 YeJIOBEKa pa3yMHOro. UenoBek HeaHIepTaIbCKUN
KaK BUJ JIIOJEH XOJIONHOTO Kiaumara. YenoBeK pa3yMHBI COBPEMEHHOrO THIIA, JIEHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a Tpeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DBOJIIONMST COBPEMEHHOT'O 4YeJIoBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSIUAX YeTIOBEKa.
MyTranuonHslil mporecc u nonumopusM. IlonyasiuoHHbIe BONHBL, Apeiid reHOB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISALUIX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bonbuie pacel: eBponeougHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHAS (DKBAaTOpPHANIbHASI), MOHTOJIONIHAS (a3MAaTCKO-aMepHUKaHCKasi). Bpems u
IIyTM pacceleHusl 4YeJoBeKa N0 IulaHeTe. EaMHCTBO desoBeueckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpHCIOCOOJIEHHOCTh 4YeJIOBEKa K  Pa3HBIM  YCIOBHUSIM
OKpYyXaroliel cpeapl. Biusiaue reorpadudeckoid cpenbl U apeida TeHoB Ha MOP(HOJIIOTHIO U
(hU3MOJIOTHIO YeJIOBEKa.

MexXIUCUMIUIMHAPHBIE METOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIONMOHHAsA  AHTPOIOJIOTMS M TAJCOAHTPOIIOJIOTHS  YEJIOBEUECKUX  MOMYJISALUH.
buoconmanbsHble  HMcclieqOBaHUS ~— NPUPOABI  4yenoBeka.  MccinegoBaHue — KO3BOJIIOLUHU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu
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Ioprpersr: Y. lapsun, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmumpt u  cxembl: «MeToabl aHTPONOJOTHH», «[OJIOBHOW MO3T  YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4eloBeKa W CKEJeT MMMIaH3e», «PynuMeHThl u
aTaBU3MbI», «JIBWKyIllU€ CHJIBI AHTPONOIEHE3a», «JBOJIOLMOHHOE JPEBO UEJIOBEKa,
«ABcTpanonutek», «HenoBek ymenblit», «HenoBek NpAMoXoasuity, «/{eHUCOBCKUN YETOBEK»
«Heannepraneup», «KpomanboHLb», «l[Ipeakn dvenoBeka», «ITambl 3BOJIOLUHM YEIOBEKAY,
«Pachbl yenoBekay.

O6opynoBaHue: MYJSDKA OKaMEHEJIOCTeH, MPeMETOB MaTePHAIbHON KYJIBTYpbl IPEIKOB
yeloBeka, penpoaykiuu (dotorpadun) KapTuH C MHQOJIOTHYECKUMH U OuOIEHCKUMU
CIO)KE€TaMH MPOUCXOXKICHUS YeJoBeKa, (poTorpadmu HaX0IOK MCKOMAeMbIX OCTaTKOB YeJIOBEKa,
CKEJIET YeJIOBEKa, MOJIETb Yepera 4YelOBeKa M 4epena IIMMIIaH3€, MOJIEIb KUCTH YeJIOBEeKa U
KHMCTH IIMMIIaH3€, MOJIENIN TOPCA MIPEAKOB YEJIOBEKA.

Jlaboparopnas palGora «lI3yueHue ocoOEHHOCTEH CTpPOEHUS CKEJeTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTyeckas padora «/3ydyeHne 3K0JIOrMYECKUX aJalTallui YEIOBEKAy.

Tema 6. Oxojorussi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHuU3MOB U
HAJOPraHU3MEeHHBIX CHCTEM € OKpY:Kalouiei cpeaoi

3apoxneHue U pa3BuUTHE dKonoruu B Tpyaax A. I'ymbomnpara, K. @. Pymee, H. A.
CeseprioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun sxonoruu. CBsizb
9KOJIOTMH C APYTUMHU HayKaMH.

Metoasl skonoruu. [loneBbie HaOMIOAEHNUA. DKCIEPUMEHTHI B AKOJIOTMU: IPUPOJHBIE U
naboparopubsie. MozenupoBanue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOLIEH Cpebl: JIOKaJIbHbIH,
PErnOHAJIBHBIN U TTI00aJIbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUU MJI 4YeJoBEeKa. DKOJIOTMYECKOE MHPOBO33PEHUE KaK
OCHOBa CBfA3€H 4YeloBeuecTBa € Npupoaod. POpMHUpPOBAHHE 3SKOJOTMUECKOW KYJIbTYpbl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[optpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. Ceeprios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl 1 cxembl: «Pa3nensl skog0orum», «MeToasl dKoJIorun», «CxeMa MOHUTOpPUHTA
OKPYKAIOILIEH CpelbD».

JlabopaTtopHasi pabora «/3yueHrne METOJ0B SKOJIOTHUYECKUX HCCIIETOBAHUMY.

Tema 7. Opranusmsl U cpeaa oOUTaAHUS

Okonorudyeckrue (akToppl M 3aKOHOMEpHOCTH ux JeiictBusa. Kiaccudukarus
JKOJIOTMUECKUX  (akTopoB: abuoTWyeckue, OuWOTHUECKHe, aHTpomnoreHuole. OOmue
3aKOHOMEPHOCTHU JeHCTBUA dKoJornueckux (haktopos. [Ipasuno muanmyma (K. Ilnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIC 1 CTCHOOMOHTHBIE OPraHU3MBI.

Abuoruueckue axtopsl. CBeT Kak skonoruueckuid ¢akrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIBl PACTEHMH U KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CUTrHalibHast posib cBeTa. doToneproausm.

TemmepaTypa Kak sKojormdeckuii ¢akrop. [leficTBue TemmepaTypbl Ha OpPTaHH3MBI.
[loMKunoTepMHBIE U TOMONOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIaHU3MBI.

BrnaxaocTh Kak sKkonorudeckwii ¢akrop. [IpucmocobieHus pacTeHHA K IMOIIEPKAHUIO
BojHOro OanaHca. Knaccudukauusa pacteHuit mo oTHoOuIeHHI0O K Boje. [IpucnocoOnenus
YKUBOTHBIX K N3MEHEHHIO BOJHOTO PEXHUMA.
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Cpenbl oOuTaHMS OPraHU3MOB: BOJHAas, Ha3€MHO-BO3JYIIHAs, MOYBEHHas, TIyOMHHAas
MO/NOYBEHHAs, BHYTpHOpPraHu3MeHHas. MPU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IprcnocoOnaeHust OpraHu3MoB K ’KU3HU B PA3HBIX Cpe/iax.

buonoruueckue putmel. BHemHne u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HH.

Kuznennsle ¢opmbl opranu3moB. [lonarue o xusHeHHo ¢opme. JKuzHeHHble GOpMbI
pacTeHMi: N1epeBbs, KYCTApHUKM, KYCTapHUYKH, MHOTOJETHHME TpaBbl, OJHOJETHHUE TPAaBBHI.
Kuznennole QOpPMBI KUBOTHBIX: T'HAPOOMOHTHI, T'€OOHMOHTHI, a’3pOOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buasl OMOTHYECKHMX  B3aUMOJEHCTBHA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomepaius, MyTyaau3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxJieOHM4YecTBO). Herpoduyeckne  B3aumomeicTBus — (TONMUYECKHE,
¢dopuueckue, (adpuueckue). 3HaUCHUE OMOTUYCCKUX B3aUMOJCWUCTBUN IS CYIIESCTBOBAHHS
OpraHu3MoB B cpezie ooutanus. [IpuHINT KOHKYPEHTHOT'O UCKITIOYEHHUS.

JdemoncTpanuun

Tabmumpl 1 cxembl: «IKonorudeckue GakTopbny, «CBETOBOUM CHEKTP», «IKOJIOTHUECCKUE
TPYMIbl )KUBOTHBIX 10 OTHOLICHHIO K CBETY», «TeIIOKPOBHBIE KUBOTHBIEY, «X0JI0THOKPOBHbIE
KHUBOTHBIEY, «Du3nonornyeckue ajganTalul >KUBOTHBIX», «Cpenbl OOUTAHUS OpPraHU3MOBY,
«buonoruueckue puT™Mbly, «KnusHeHnsle GopMbl pacTeHuin», « KuzHeHHbIe POPMBI KUBOTHBIXY,
«OKOCHCTEMA IINPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOrO Jecay, «llemu nurtanus»,
«XumHn4IecTBOY, «Ilapasutnzmy, «KonkypeHmus», «Cumonosy», «Kommencammsmy».

O6opynoBanue: repbapuu pacTeHMd M SKUBOTHBIX, HPUCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJIOTMYECKHX  (AKTOPOB, TepOapuM  CBETONIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUM, CBETONIOOMBBIE, TEHEIIOOMBBIE U TEHEBBIHOCIHBBIE KOMHATHBIE
pacteHusi, repOapuu U KOJUICKIMU TEIUIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHuii, dyuyena NTUI] W 3Bepel, repbdapuu pacTeHWH, OTHOCAIIMXCA K Trurpoduram,
Kcepodutam, Me30(puTaM, KOMHATHBIE PACTEHUS MAHHBIX TPYII, KOJUICKIWU KHBOTHBIX,
OoOUTAIONIMX B pa3HbIX cpefax, repOapuu U KOJUICKIIMH PACTEHUN M KMBOTHBIX, 00JIaJaroInx
yepTaMH NPUCHOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUHM JKU3HU, repOapuu H
KOJUIEKIIMM PACTEHUH M S>KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIUH >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOIEHCTBUIX.

JlaGopaTopHas padora «BbIsSBICHHE IPUCTIOCOOIEHNI OPTAaHU3MOB K BITUSTHUIO CBETA.

JlabopaTopHasi padora «BpiABIeHHE TPUCTIOCOOJICHUNH OPraHU3MOB K BIWSHHIO
TEMIEPATYPHI».

JlabopaTopnasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MeECT
OoOUTaHUS.

Tema 8. IKko/10rusi BUA0B M NOMYJIAIMI

DKOJIOTUYECKUE XapaKTepUCTUKH nomymsuuu. [lomynsanus kak OMonoruyeckas cUcTeMa.
Pone HEOZHOPOAHOCTH cpelbl, (hU3NYeCKUX OapbepoB M OCOOEHHOCTEM OMOJIOrMHM BUAOB B
(hopMHPOBaHUN POCTPAHCTBEHHOHN CTPYKTYPHI NOMYJIsAIUi. OCHOBHBIEC TIOKA3aTEIH MOIYJISIUH:
YHCIIEHHOCTb, IUIOTHOCTh, BO3pAacTHasi U IO0JIOBasg CTPYKTypa, POXKIAAeMOCTb, MPHUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUS.

Dkojoruyeckas CTpykTypa nomyisuud. OneHka 4YUCIEHHOCTH Monmyiasuuu. JnHamuka
MOMYJSIUK U €€ perynsiuus. buotTnueckuii noTeHMan nonyasiuud. MoienupoBaHue TUHAMUKA
nonymsiuyd. KpuBbele pocra unciaeHHOCTH mnomyisiuuu. Kpusble BbDkMBaHMs. Perymsanus
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YUCIIEHHOCTH TMOMYNALUNA: POIb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IUJIOTHOCTH.
DKoJjorudeckue crpareruu Buaos (- u K-crparerun).

[lonstue 06 »sKkonoruueckoi Humie Buga. Mectoobutanue. MHoromepHass MOJEIb
skosiornyeckort Humm Jx.M. Xatuuncona. Pasmepsl sxonornueckoi Humd. [loreHnuansHas u
peanu3oBaHHAs HUILIH.

Bun xak cucrema mnomynsumii. Apeanbl BUIOB. BuIbl M HMX JKU3HEHHBIE CTpPaTErHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHUSI W MUTPAIMil KUBOTHBIX. bHojornyeckne WHBA3UU
Yy>KEPOAHBIX BUJIOB.

JdemoHcTpanuun

[Toptpert: Ix. 1. XaTuynHCOH.

Tabnuiel 1 cXxeMbl: «KOJIOTUYECKUE XapaKTePUCTHKHU Momynsiiumny, «[IpocTtpancTBeHHas
CTPYKTypa monyisiuun», «Bo3pacTHble mnupaMuabsl mOmyssiiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTH 3€MJIM PA3UYHBIMU OpranusmMamu», «Moxens skonorunueckoi Humu Jx. .
XaT4HMHCOHAY.

O6opynoBanue: repdapuu paCTeHUM, KOJUICKIIUU )KHBOTHBIX.

JlabopaTtopHnasi padora «I[IpucrnocoOneHus ceMsH paCTCHHI K pacCelICHUIOY.

Tema 9. Jkon0rus coodmecTB. IKOITOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buoinieHo3 u ero crpykrypa. CBA3u Mexay OpraHU3MaMu B
OuoIeHo3e.

OxocuctemMa Kak OTKpeitas cuctema (A. k. Tencnum). DyHKIMOHANIBHBIE OJOKH
OpPraHU3MOB B HKOCHUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, peAYUEHThL. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. A6uotudeckue 610Ku sKocucTeM. [IouBBI M WIIBI B HKOCHCTEMAX.
KpyroBopor BelecTB ¥ MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHbIE TTOKa3aTeNH KocucTeMbl. buoMacca u npoaykius. DKoJI0ru4ecKue mupaMubl
quces, 0MoMacchl U YHEPTUH.

Jlunamura skocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HarpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBUUHBIE M BTOPHYHBIE CYKIIECCHH M HUX
NPUYMHBL.  AHTPONOTEHHBIE BO3ACHCTBUS Ha cykueccuu. KimMakcHoe cooOiiecTBo.
buopa3noobpasue u nojJHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbIE SKOCUCTEMBL. JKOCUCHeMbl 036p U peK. DKocucmemvl Mopell U OKeaHOos.
Oxocucmemvl myHOp, 1€c08, Cmeneti, NyCMbulHb.

AHTpOIIOTEHHBIE  3KOCUCTEMBIL. Arposkocuctema. ArpoineHo3. Pazmuuums Mexny
AQHTPOIIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMH.

YpOoakocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢iiopa u ¢ayHa.
CunanTponu3anus ropojackoi ¢ayHbl. buonmormdyeckoe M XO3SHUCTBEHHOE 3HAUYCHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHMS  OCHOBHBIX  B3aUMOJEHCTBHI  OpraHu3mMoB B
sKocuctemMax. Ponv kackaonoeo s¢hghexma u 6u00s-30ugpukamopos (kiouegvix 6ud08) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXKAY CMEKHBIMHU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJSAIMHA W IKOCHUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3ACHCTBUI.

Mexanusmbl  8030eticmeus — 3a2psA3HEHUU  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJO2UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 B030eticmausi. MeTo10I0oTHsT MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX 3KOCUCTEM.
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JdemoncTpanuu

[optper: A. JIx. Tencau.

Tabnuue! u cxembl: «CTpykTypa OHOLIEH03a», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO JIECa,
«JKocucTeMa XBOMHOIO Jieca», «DyHKIMOHAIBHBIE TIPYNIbl OPraHU3MOB B 3KOCUCTEMEY,
«KpyroBopor BemectB B 3kocuctemey», «llenmn mnuranus (mactOuuHasl, JETpUTHAs),
«DKoyoruyecKkas nmupammja uyucen», « IKoJoruueckas nupamuaa 6MoMacchl», « IKoJIorudeckast
nupampa sHeprun», «O0paszoBanue Oonotay, «llepBuynas cykueccusi», «BoccraHoBieHue
Jgeca moclie moxapa», «JKocuctema o3epa», «ArpoueHos», «KpyroBopoT BemecTB W MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypboskocuctem.

O6opynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydyelna MTHUI[ W 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUYM KaK MOJEIb YKOCUCTEMBI.

IIpakTnueckas padora «/3yyeHue u onucanue ypoo3KOCHUCTEMBD.

JlaGopaTopHas padora «l3ydyeHue pazHOOOpa3uss MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX HIKOCUCTEMAX).

IKCKYypeus «IKCKypcusi B TUIIUYHBIA OHOreoreHo3 (B ayopaBy, Oepe3HsK, elIbHUK, Ha
CYXOJOJbHBIN WJIM TIONMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKypeHs «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WU B TETNTUYHOE XO34HCTBO)».

Tema 10. Buocdepa — riiodasbHast IkocucTEeMa

buocdepa — obmierianerapHass o0osiouka 3eMiid, TI€ CYIIECTBYET WJIM CYIIECTBOBaja
Xu3Hb. PazBuTHe npencrannenuii o uocdepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepnazackoro o
o6nocdepe. O6mactu 6mochepsl u e€ cocras. KuBoe BemecTBo OHocheps! 1 ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouochepnl. OcodbenHocTn 6uochepsl kak riodambpHOM
sKocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocgepe. KpyroBoporsl BemecTs H
OMOTeOXMMHUYECKUE UKITBI (YTiepoa, a3ota). PUTMuaHOCTS siBjeHni B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o 6uome. OCcHOBHBIE OMOMBI CYIIU: TYHIpA, XBOIHbBIE
jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE JIECa, CTEIN, CaBaHHBI, IIyCTHIHY, TPOIIMYECKHUE JIECa,
BbICOKOTOphs. Kimnmar, pacTutenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ GyHKIUS JKUBBIX CHCTEM, OIICHKA HX PECYpCHOTO IMOTEHIHana |
O6rochepHbIX QyHKIIHIA.

JdemMoHcTpanumn

[loptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabnuubr u cxemsl: «I'eocdepsr 3emnn», «KpyroBopot a3orta B npupoae», «Kpyrosopor
yriaepojaa B mpupone», «KpyroBopor kuciopona B nmpupojie», «KpyroBopoT BoJibl B IPUPOAEH,
«OcHoBHbIE OMOMBI cymm», «Knumarnuyeckue mosca 3emum», «Tynapay, «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBeHubit necy, «Ctenb», «CaBaHHa», «IlycThIHY,
«Tpornuueckuii ecy.

O6opynoBanue: repOapuu pacTeHH pa3HbIX OMOMOB, KOJUIEKIIMH KHUBOTHBIX.

Tema 11. YesioBek n OKpykaomias cpeaa

DKolornyeckre KpU3UChl M WX NpuuMHBL. Bo3jaelicTBue uyenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpONIOT€HHOE  BO3ICHCTBHME Ha pPACTUTENbHBIA W JKUBOTHBIM Mup. OxpaHa
PacCTUTENBLHOIO U KUBOTHOrO MHUpa. OCHOBHBIE NIPUHLIMIIBI OXpaHbl PUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranudeckue caapl ¥ 300JI0THYECKHC
MapKH.
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OcHOBHBIE TPUHIIUIIBI YCTOMYUBOTO PAa3BUTHUS YEIOBEUECTBA U MPUPOABI. ParmoHaapHOe
MIPUPOIONOIB30BaHUE M COXpaHEHHE Ouojormyeckoro paszHooOpazus 3emun. OOmue
3aKOHOMEPHOCTHU TJI00ABHBIX IKOJIOTHYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa
Y €T0 BEPOSATHBIC MOCIIEACTBUS.

Pa3BuTHE METOMOB MOHHTOPHWHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemuvie ucciedosanuss nepexooa K pecypcocbepezaiowelti U KOHKYPEHMOCHOCOOHOU
sHepeemuxe. buonozuueckoe pasnoobpazue u o6uopecypcol. Hayuonanvnvle ungopmayuonmvie
cucmemyl, obecneyugarwue 0OCMyn K UHGOpMayuu no COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OCHOBbI IKOpeadbuIumayuy 3KOCUcmem u cnocobos 60pvobL ¢ HUONOBPENCOCHUIMU.
Pexoncmpyxkyus mopckux u Ha3eMHbIX IKOCUCTEM.

JdemMoHcTpanumn

Tabmuuer u  cxeMmbl: «3arpsizHeHHE aTtMmochepbl», <«3arps3HeHue ruapocdeps,
«3arpsisHeHne  1ouBbl», «llapHuKOBBIA 3 dekT», «Ocobo oxpaHIeMble MPHUPOIHBIE
TEPPUTOPHUN», «MOJIeTH yIPaBIIEMOT0 MUPay.

Ob6opynoBanue: ¢ororpadguun oxpaHsIeMbIX pacTeHMH M KUBOTHBIX KpacHOHl KHuru
Poccniickoit ®enepannn, KpacHO! KHATH pernoHa.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'N
HA YPOBHE CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOCHHS OO0YJarOIIUMHCS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: IMYHOCTHEIE, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IMPOTPAMMBI 110 OHOJIOTHH BBIICICHBI
CIEeyIOIIE COCTaBISAIOIIME: OCO3HAaHHE OOYYalOIMMHUCA POCCUHUCKON  Tpa)kIaHCKON
UJCHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIFHOCTH U CaMOOMPEEICHHUIO,
Hanuyue momugeayuyu K OOyUEHUIO OWOJIOTHM, YeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOeX)IeHHI THYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH W MCTOPUUYECKUX TPATUIMI pa3BUTHS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIMXCSl PYKOBOACTBOBATHCA B
CBOCH  JEATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAaMH, MPHUCYUIUMH  CHUCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3ZHAHUA ~ DKOJOTHMUYECKOW  KYIBTYpHI,
CHOCOOHOCMU CMAsUMsb UEIN U CTPOUTH )KU3HEHHBIE MJIaHbL.

JIM4HOCTHBIE PE3yJabTaThl OCBOCHHUS MPOTPaMMBbI MO OMOJOTHH JTOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCIHUTATENILHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIbTYPHBIMH, HCTOPHYSCKAMHU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHSATHIMHA B
oOmiecTBe MpaBUJIaMU W HOPMaMu MOBEACHHS M CHOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHS, PA3BUTHS BHYTPCHHEW MO3HMIIMU JTUYHOCTH, TATPUOTH3MA U
YB)KEHHUS K 3aKOHY U IPaBOIMOPSIKY, YEJIOBEKY TpyJda U CTapuieMy MOKOJEHHUIO, B3aUMHOIO
YBOKEHHUs, OEpeKHOr0  OTHOMIEHUS K  KYJAbTYpHOMY  HACIEOUI0O W  TPaIUIUSM
MHOTOHallMOHAJIBHOTO Hapoaa Poccuiickoit Denepannu, NpUpoIe U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOro npeamera «bHoiaorus» JOMKHBI OTpaXkaTh
TOTOBHOCTh U CTIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UITMEH JTMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TIO3UTUBHBIX BHYTPCHHHX
yOeXIeHid, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IEHHOCTSM POCCHICKOrOo  00IlecTBa,
paciMpeHue >KU3HEHHOTO OIbITa M OIBbITa JESATEIIbHOCTH B MPOIECCE Peall3alliid OCHOBHBIX
HaIpaBJICHUH BOCIMTATEIbHOMN JESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIHTAHUS:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOYdYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOr0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KEHHWE 3aKOHA U
MIPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOI NEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
perieHny yueOHbBIX U TO3HABATENBHBIX 33/1a4, BHITOJTHEHUN OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CITOCOOHOCTh  OTpPEACNATh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUTBIBATH B  CBOMX JICWCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIeH C pa3HBIMU yOEXKIIEHUSAMHU, KyJIbTYPHBIMU LIEHHOCTSMU U COLUAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMIOJHCHHS YYCOHBIX,
MO3HABATEIbHBIX M HCCIIEOBATENLCKUX 3a/lay, YBAXKUTEJIBHOTO OTHOUICHHS K MHEHHIO
OTIIMOHEHTOB TP 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOH U BOJIOHTEPCKOU JESATSIBHOCTH,
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2) NIaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON MACHTUIHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonMHON, ropaocTu 3a CBOM Kpai, CBOKO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSALLEE MHOIOHALIMOHAILHOIO Hapoaa Poccuy;

IIEHHOCTHOE OTHOIICHHWE K MPUPOJHOMY HACICAUI0 W TAMSATHUKAM TIPUPOJIBI,
JNOCTH>KEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTh OILIEHWBATh BKJAJ POCCUHCKUX YYEHBIX B CTAaHOBIEHHE W Pa3BUTHE
OMOJIOTHH, TOHUMAHUSI 3HAYEHUSI OMOJIOTUH B TIO3HAHUY 3aKOHOB MPUPOIBI, B )KH3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uaeitHas yoexxI€HHOCTh, TOTOBHOCTb K CITY>KEHUIO U 3anmuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero Cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUIICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATH CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICH
Ha MOPJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B TOCTPOCHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOAMUTENSIM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUSA IIECHHOCTEW CEMEHHOM JKM3HU B COOTBETCTBUU C TPAAUIUSMHU HAPOJIOB
Poccuu;

4) 3¢TeTH4eCKOro BOCIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAHUE SMOITMOHAIBHOTO BO3ACHCTBUS KUBON MPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KadyecTBa TBOPUYECKOU JTUUYHOCTH;

5) ¢wusuyeckoro BoCHUTAHHWS, (POPMHUPOBAHUAA KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1IAr OOy YHS:

MMOHMMAaHKE U peau3allis 3J0pOBOro U 0E30MacHOro o0pasa KU3HU (340POBOE MUTAHHKE,
coOJIofieHHe TUTHEHUYECKHUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perymspHas (Qu3uyeckass AaKTHUBHOCTh), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETECHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHYECKOMY 3]I0POBEIO;

MOHMMAaHHWE LEHHOCTH TMPAaBWJ UHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYyallUsIX, YIPOXKAIOIIUX 3OPOBbIO U KU3HU JIIOACH;

OCO3HAHUE TIOCJIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS aJIKOTOJS,
HapKOTUKOB, KypeHHs);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTb K aKTUBHOM JAESATEIBHOCTH TEXHOJIOTMUECKON U COLMAIbHOM HAMPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMONHITH  TaKYHO
NEeATEIbHOCTD;

WHTEpEC K Pa3iuyHbIM cdepaM NpodeccCHOHATBHON AESITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOP OymyIiel mpoheccruu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMIO U CaMOOOpPa30BaHUIO Ha MPOTSHKEHUHM BCE
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIMTAHUS:
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9KOJIOTHUECKH 1[e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIle,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJbTYphl: MPUOOPETEHUE ONbITA IUIAHUPOBAHUS
MOCTYIIKOB U OLICHKU UX BO3MOXKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPeIbl;

0CO3HAHHE TII00AITBHOTO XapaKTepa SKOJIOTHIECKHUX MPOOIIEM U ITyTeH UX pEIICHNUS;

CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpETaeMble MPU U3YUYEHUU OMOJIOTUM 3HAHUS U YMEHHS
IPU PEUICHUU TNPOOJIEM, CBSA3aHHBIX C PAIMOHAIBHBIM IPUPOAOINOIB30BAHUEM (COONIIOCHHE
MpaBUJl TIOBEJICHUS B MPUPOJIC, HAMPABICHHBIX HAa COXPAaHCHHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUJIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HEINPUATHE NCUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOIIEH HPUPOJHOW CpeEXE,
yYMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJu4Yhe Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, JKOJIOTHYECKON KYyJIbTYpbl, OIBITA
NEATEIbHOCTH  SKOJOTMYECKOW HANpaBJICEHHOCTH, YMEHUS pPYKOBOICTBOBAaTbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOW ITPAKTUKE, T'OTOBHOCTU K YYACTHIO B
MPAKTUYECKOU IeSATENbHOCTH IKOJIOTMYECKON HAMPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSI HAayKM © OOIIECTBEHHOW TMpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTE€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B MOJUKYIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3IKOBOM M YNTATEIHCKON KYJIBTYpPhI KaK CPEICTBA B3aMMOICHCTBUS
MEKIY JIFOJIbMH U ITO3HAHUS MUDA;

MOHMMaHHUEe Crenu(UKH OWOIOTHM KaK HAayKH, OCO3HaHUsA €€ poiau B (OPMHUPOBAHUU
PalMOHAIBLHOIO0 HAYYHOI'O MBILIUIEHHUS, CO3/IaHNHU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKpY’KaroleM
MHpe KaKk O €JMHCTBE TMpHUPOIbI, 4YeloBeKa U OoOlecTBa, B [O3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpobdieM COXpaHEHHUs! TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUYMMOCTH OHOJIOTHH JJISi COBPEMEHHOW ITUBUIIM3AIMK: 00€CTICUCHHUS
HOBOTO YPOBHSI Pa3BUTHUSl MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJOTUN, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BBIXO/A U3 TIIOOATBLHBIX
9KOJIOTHUYECKUX Mpo0sieM M o0ecrieueHus rnepexoaa K yCTOH4MBOMY Pa3BUTHUIO, PAllHOHATIBHOMY
HCIIOJIb30BAaHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYUYEHUU OMOJIOTHYECKUX 3HAHHWM B IIEJISIX MOBBIIICHUS OOIICH
KYJIbTYpbI, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIBHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUPyEeMOl pu U3yudeHUN OUOJIOTHH;

MMOHUMAHUE CYIIHOCTA METOJOB IIO3HAHMS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIB30BAaTh TOJy4yaeMble 3HAHUS [Js aHajdu3a M OOBSCHEHWS SBICHUI
OKPYKAIOIIETO MHUpPAa M NPOUCXOASIIMX B HEM M3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOUYEHHS Ha OCHOBE HAy4YHBIX (PAKTOB W UMEIOIIMXCA JAHHBIX C 1EJIBI0 TOTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIBb30BaTh OWOJIOTHYECKUE 3HAHUS IS pEIICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYAIUsIX;

OCO3HAHUE IEHHOCTH HAay4YHOW AESATEIbHOCTH, TOTOBHOCTh OCYHIECTBISATh MPOEKTHYIO U
HCCIIE0BATENIbCKYIO ACITEIbHOCTh UHIUBUAYAJIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEpPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUU 1O OWOIOTMM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPeOHOCTSAMHU.

28



METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE Pe3yNIbTaThl OCBOEHHUS Y4eOHOro mpenmera «BbHoJoTHs» BKIIOYAIOT:
3HauMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXKAUCLUUILIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEHAYYHbIE TOHATHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa
U crienuuKy METOJI0B ITO3HAHMSI, HCIIOJIE3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
sBJICHHE, IPOLECC, CUCTEMa, HaydHbIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeJOBaHNe, HaOII0/eHNe, U3MEPEHUE, HKCIEPUMEHT U JIpyTue); YHHBEpCaJlbHbIE
yueOHble JeHCTBUS (IIO3HAaBaTEIbHbIE, KOMMYHUKATUBHbIE, PEryISATHUBHBIE), 00ECIeUunBarONIne
¢dopmupoBaHue (PYHKIMOHAJIBHONW I'PAaMOTHOCTH M COLMAJILHOW KOMIETEHIUH O00YYaroLIuXcCs;
CIIOCOOHOCTh o0yJaroumxcs UCIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYCCKIE 3HAHWS W YHUBEpCAJIbHbIE y4eOHbIC JCWCTBUS B IO3HABATEIHHOW U
COLIMAJIbHON ITPAKTHUKE.

B pesynbrare wuszydeHuss OMOJOTMHM Ha YpPOBHE CpEIHETO OOIIero OOpa3oBaHUsS Y
oOyuaromierocsi OyayT c(hopMHUpPOBaHbI MO3HABATEIbHbIE YHUBEpCalbHblE ydeOHbIE NEHCTBHUA,
KOMMYHHUKAaTHBHbIE YHHBEpCAJbHbIE YyueOHble JEHCTBUSA, pETYISITUBHBIE YHHBEpCAJIbHbIC
y4eOHbIE JIeCTBUS, COBMECTHAS ICATEIBHOCTb.

MertamnpeIMeTHbIE pe3yabTaThl OCBOCHMsI MPOTPaMMBbl CpelHEro oOIIero oOpa3oBaHUs
JIOJDKHBI OTPaKaTh:

OgJiajieHne YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JOrHYecKHe JTeHCTBHS:

CaMOCTOATENIbHO (OPMYJIMPOBATh W AKTyaJM3UpOBaTh MNpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh IPH OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAIN3a,
CHHTE3a, CpABHEHHSA, KIACCUPHUKAIMK, OOOOIIECHUsS), pPAaCKPHIBATh CMBICT OHOJIOTHYECKUX
MOHATUH (BBIIENATh UX XapaKTepHblE IPU3HAKHU, YCTAaHABIUBATh CBSI3U C JPYTUMHU ITOHITUSAMN);

OTpeNeNATh IeNIU JAEATENbHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUH HX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThI IEATEIIEHOCTH C TOCTABICHHBIMU IICIISIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TOHATHUSA AN OObACHEHHsS (AKTOB U SIBICHUM KUBOMH
TIPUPOIBI;

CTPOWUTH JIOTUYECKHE pACCYKICHHs (MHIYKTHBHBIC, JCIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBICHHUAX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJTIOYCHUS;

MPUMEHATh CXEMHO-MOJIENIbHbBIE CPEJCTBA AJI MPEACTaBIECHUS CYLIECTBEHHBIX CBs3ed U
OTHOILICHUH B M3Y4aeMBbIX OMOJIOTMYECKHX OOBEKTaX, a TAKKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH)OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAJIM3a UMEIOILUXCA MaTepPUAIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBHI B JCSITEIHHOCTH, OICHHBATH COOTBETCTBHE PE3YNIHTATOB LEISIM,
OLIEHUBATh PUCKH MOCIIEACTBUH 1A TEIbHOCTH;

KOOPJMHUPOBaTh W BBIIOJIHATH pPabOTy B YCIOBUSX PEABbHOTO, BHPTYAIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NP PEIIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEI0OBATEIbCKHE IeHCTBHS:
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BIIAJICTh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATENILCKONW M MPOEKTHOM AESITebHOCTH, HaBBIKAMHU
paspenieHus IpodJieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOUCKY METOJIOB
pelIeHMs MPaKTHYECKUX 3aj1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B TO3HAHUS;

WCIIOJIb30BaTh PA3JMYHbIC BHUIBI ACITEILHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHWS, €Tr0
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHUIO B yUEOHBIX CHUTYAIMsIX, B TOM YHCJC TPU
CO3JIaHUH YYEOHBIX M COIMAIBHBIX TIPOCKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIUIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU
TTOHSTHSIMH W METOJIaMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 00Pa30BaTECIBHOW IEATCIBHOCTH U
KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISITh  TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJ M3HpOBATh 3ajady, BBIIBUTATH
TUMNOTe3y €€ pelIeHHs, HaXOAUTh AapTryMEHTBhI ISl JOKa3aTelbCTBA CBOHMX YTBEPKICHU,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHUS;

aHAJM3UPOBATh IMOJNYYCHHBIC B XOJ€ PCIICHHS 3aJauyd pPe3yJbTaTbl, KPUTHUECKU
OIICHUBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIISATh IICJICHANIPABICHHBIN IMMOMCK IMEPEHOCa CPEICTB M CHOCOOOB IEHCTBUS B
npodecCHOHANBHYIO Cpeny;

yMETh TEPEHOCHTHh 3HAHWS B  TO3HABATEIBHYID W  MPAKTHYECKYHO  00JacTH
KHU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX YICOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIC HJCH, NpPEIJIaraTh OPUTHHAIBHBIC IOAXOIbI W PEIICHHS, CTaBUTh
MpOoOJIeMBI U 33/1a4H, TOMYCKAIOIIUE AIbTEPHATUBHEIC PEIICHHUS.

3) pa6ora ¢ nndopmanueii:

OPUCHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHMOpMAIUH (TEKCTe Y4eOHOTrOo MocoOws,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHUECKUX CIOBApsIX U CIPAaBOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B MHTEepHETE), aHAIM3UPOBATh WHQPOPMAIUIO Pa3IUIHBIX BUIOB U (opm
MPEJCTABICHHS, KPUTUYCCKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEIIPOTHBOPECYHBOCTD;

(dhopMynupoBaTh 3ampoChl W TMPHUMEHITH pa3IUYHbIE METOABl MPH IOUCKE U OTOOpe
OMOJIOTHYECKON HH(pOPMAIIHH, HEOOXOIUMOM J1JIs1 BRITIOJIHEHHS YUEOHBIX 3a]1a4;

MPHOOpPETaTh OMBIT WCHOIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MICIIOTH30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMpaTh ONTHUMANbHYIO (OpPMY TMPEJACTABICHUS OHWOIOTHIECKOM
nHpopmanuu (cxeMbl, rpaduKu, TMarpaMMbl, TAOIUIBI, PUCYHKHU U IPYTOe);

HCIIOJIb30BaTh HAYYHBIN $3BIK B KadecTBE CpeACTBA IMpH paboTe ¢ OMOJOruuecKon
nHpOpMaIMEH: TPUMEHITh XUMHYECKHE, (PU3MUECKUE M MAaTeMaTHYCCKUE 3HAKH M CHUMBOJIBI,
dbopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIOIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYCCKUE CPECTBA HATIISTHOCTH;

BJa/IeTh HAaBBIKAMHU pACMO3HaBaHUS U 3amUThl HUHOpManmu, WHHOPMALUOHHON
0€30MaCHOCTH JTUIHOCTH.

OByaeHNe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU 1€ CTBUSIMH:

1) obmenne:

OCYIIECTBIISITh KOMMYHHUKAIIMA BO BCEX Cdepax »KU3HU, AKTHBHO y4aCTBOBAThH B JHAIIOTE
WIH JIUCKYCCHHU TI0 CYIIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a/iaBaTh BOIPOCHI, BHICKAa3bIBATh
CYXKJCHHSI OTHOCHTENFHO BBIMOJTHEHHUS TpeIaraeMoil 3aJaud, YYUTHIBATb HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUH IPYTrUX YIaCTHUKOB JHAIIOTA WM TUCKYCCHH);

30



pacrmo3HaBaTh HeBepOaJlbHBIE CpelcTBa OOIIEHHS, MOHUMATh 3HAUYEHHUE COLUAIBHBIX
3HAKOB, MPEATNIOCHUIOK BOSHUKHOBEHUSI KOH(DIIUKTHBIX CUTYAllUH, yMETh CMATYaTh KOH(JIUKTHI U
BECTH IEPErOBOPHI;

BIAJICTh PA3IMYHBIMU CIIOCOOaMH OOIICHHUS W B3aUMOJCHCTBUS, MOHUMATh HAMEPEHUS
JPYTUX JIOJICH, TIPOSBISITh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOH (hopme
(hopMyIHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHasl 1eSiITeJIbHOCTD:

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHJMBHAYaTbHOU pabOThI pHU
penieHnn OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYITIOBBIX
(hopM B3aMMOJIEHCTBYS PU pELICHUH Y4eOHO 3a1a4u;

BBIOMPATh TEMAaTUKy M METOJbI COBMECTHBIX ACHCTBUI C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4IeHa KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHON JESTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ IOOCTHMKEHMIO: COCTAaBJATh IJIaH ACHCTBHUM, PaCIpelesiaTh PO C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHOI pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXKIOTO YYaCTHHKA KOMAaH/bl B OOIIUI pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraT HOBBIE IMPOEKTHI, OLIEHUBATh UAEU C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETHUYECKOE TIOBEIEHHE B PA3IUYHBIX CHUTYyalHsX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMHU AeCTBUAMM:

1) camoopranu3anms:

WCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBISBICHUS TPOOJIEM W WX pEIIeHUs B
YKU3HCHHBIX M YUYECOHBIX CUTYaIMSIX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKHUX 3HAHHM IEJIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX MU IMOCTYIKax IO OTHOLIEHUIO K JKUBOM NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIATh MO3HABATEIBHYIO ACSATEIBHOCTD, BBIABISATH MPOOIEMBI,
CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBIE 3a7a4l B 00pa30BATENBHON JESATEIBHOCTH U
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENIbHO COCTABJISATH IJIaH PELICHUs MPOOJIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEITOYTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYAIlHIM;

pacumpsTh paMKH y9eOHOTO MPeAMETa HAa OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MIPHUOOPETEHHBIIA OTIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHHUIO MIMPOKOH IPYIUIIMU B Pa3HBIX 00JacTAX
3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATECILHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;
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BJIaJI€Th HAaBBIKAMU MO3HABATENLHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUI
1 MBICJIUTENbHBIX MPOILIECCOB, X PE3YIbTATOB U OCHOBAHMM, UCIIOJIB30BATh NMPUEMBI pediekcun
U1 OLIEHKU CUTYyalluH, BbIOOpa BEPHOT'O PEILEHMS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U ApTyYMEHTBI APYIUX IPU aHAJIU3€ PE3YJIbTATOB JEATEIBHOCTH;
3) npuHsATHE Ce0s U APYTrUX:
MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX MPU aHATIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JPYTrUX Ha OMINOKY;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH IPYroro 4yejaoBeKa.
HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynabTaThl OCBOSHUS CoOJepkaHusi ydeOHOro mpenmera «buomorus» Ha
yrayOon€HHOM YpOBHE OPUEHTHPOBAHBI HA oOecredeHne NpopuiIbHOr0 00y4eHHS 00yJaroIuXCs
ouonoruu. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTHM HaydHble 3HAHUSA, YMEHUS U
CrocoOBl JCHUCTBHIA 10 OCBOCHHIO, WHTEPIPETAIMU M TPeoOpa3OBaHUIO 3HAHHMA, BHIBI
JEeSATENBHOCTH MO TOJYyYEHUIO HOBBIX 3HAHUM M HUX MPUMEHEHHMIO B Pa3IMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX JKU3HEHHBIX CUTyalusX. [IpeamMeTHbIe pe3yabTaThl NpeCTaBIEHbI 110 rogaM
W3y4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHUs y4yeOHOro mnpeamera «buonorus» B 10 Knacce
JOJKHBI OTPaXkaTh:

c(hOopMUPOBAHHOCTH 3HAHUHN O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(hOopMUPOBaHUM E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpa, B TO3HAHMHM 3aKOHOB MPUPOIBI U
pelIeHn: POOJIeM PAIOHATBHOTO IPUPOIOTIONB30BAHUS, O BKIIAJEC POCCHICKUX U 3aPYOEIKHBIX
Y4EHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOW OWOJIOTMUECKHUX 3HAHMI, KOTOpas BKJIIOYAET: OCHOBOIMOJArarollne
OMOJIOTUYECKHE TEPMHHBI U TIOHATHS (OKU3Hb, KJIETKA, OpPraHW3M, METa0OJIM3M, TOMEOCTas,
caMoOperyJsius, CaMOBOCIIPOU3BECHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
Oouonorudeckue teopun (kierounas teopus T. IlIBamna, M. Illneiinena, P. Bupxoga,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. Y. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOXKICHUS KYIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
MEPBOT0 MOKOJICHHUS, PACILIEIIJICHUS, YACTOTHl TaMeT, He3aBUCUMOTo HacieaoBanus ['. Menpens,
TOMOJIOTHYECKUX PSAOB B HacleACTBeHHON wu3MeHunBoct H. . BaBumoma), mpuHIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMHM METOJIaMH HAYYHOTO IMMO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMYECKUX
HCCIIEIOBAaHUSX )KUBBIX OOBEKTOB (ONUCaHNE, U3MEPEHHE, HAOTI0IeHNE, IKCIIEPUMEHT);

YMEHUE BBIICNATH CYHUIECTBEHHBIE NMPHU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M 3YKApHOT,
OJIHOKJICTOYHBIX MU MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HCJie OakTepuil, rpuOOB, pacTEHUN,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB U CHUCTEM OPraHOB PACTEHUH, JKUBOTHBIX, YEIIOBEKA,
MPOLIECCOB  KU3HEAEATEIIbHOCTH, MPOTEKAIOIIUX B OpraHu3Max pacTeHUH, XUBOTHBIX U
YyeJioBeKa, OMOJIOTMYECKUX MPOLECCOB: OOMEHa BEIIEeCTB (METa00IN3M), IPEBPALCHHS YIHEPTHH,
Opo>keHus, aBTOTPOGHOr0 U TeTepoTpo(HOr0 TUMOB NMHUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO32a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOKECHHUS,
WHAMBUAYAIbHOTO pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOOpA;
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YMEHHE YCTaHABIUBATh B3aWMOCBSI3M MEXAY OPTaHOWJAMH KIETKH M HUX (YHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX (QYHKIUSAMU, MEX]y OpraHaMU U CUCTEMaMU OPTaHOB Y
pacTeHHi, >KMBOTHBIX M 4YeJlOBeKa U UX (YHKIUSAMHU, MEXAY CHCTEMaMU OpPraHOB U HUX
GYHKIUSAMEU, MEXKAY dTamamMu OOMEHa BEeHIECTB, dTalmaMH KJIETOYHOTO IHMKJIA W >KU3HEHHBIX
LUKJIOB OPraHu3MOB, JTallaMd SMOPHUOHAJIIBHOTO pa3BUTHS, TE€HOTUIIOM U (PEHOTHUIIOM,
(dhenoTumnom u dakTopaMu cpeabl OOUTAHMS;

YMEHUE BBISBJISTh OTJIMYUTENIbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCJIE PACTECHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIIOTHIO U
CHUMBOJIMKY JIJISl J0KA3aTEJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYTIIL;

YMEHHME pelaTh OUOJOTWYECKHE 3aJaud, BBISIBISATH NPUYUHHO-CIEIACTBEHHBIE CBS3H
MEXIY HCCIEeIyeMbIMU OHOJOTHYECKUMH TIPOIleCCAaMH M SIBICHHUSMH, JelaTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHUHM IOJIYYE€HHBIX PE3YyJbTaTOB;

yYMEHHE BBINOJIHATH JabOpaTopHble M MpakTHYecKue padoThl, coOM0AaTh MpaBuia MpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, TMPOBEPATh UX OSKCIHECPUMEHTAIBHBIMUA CPEACTBAMH,
dhopMynupys Leiab UCCIeA0BaHNS, aHAIM3UPOBATD MTOJIYYCHHBIE PE3YNIbTAThl U JeJIaTh BBIBOIBI,

YMEHHUE y4acTBOBaTh B Yy4€OHO-MCCIENOBATENBbCKON paboTe Mo OWOJIOTHH, SKOJOTUU U
MEJUIMHE, TPOBOJAMMOI Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, W MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTaThl HA YYEHUUECKUX KOH(EPEHIIHSIX;

YMEHHUE OIICHUBATh OJTHYECKHE AaCMEKThl COBPEMEHHBIX HCCIIEJIOBaHUH B 001acTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HANpaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP OyayIel mpoecCHOHATBHON ACITSIIEHOCTH B
o0nacTu OMOJIOTUU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIIbCKOIO XO35HCTBA, MUIIEBOM
MPOMBIIIJICHHOCTH, YTIyOJSTh TMO3HABATENBHBIM HWHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIICH TPOPECCHU M TPOJODKCHHE OHMOJIOTHYECKOTO O0pa3oBaHUS B
OpraHHu3aIUsaX CpeIHero MpodeccuoHaIbHOTO U BhICIIEro 00pa3oBaHusl.

[IpenmeTHble pe3ynabTaThl OCBOGHMs YydeOHoro mpenmera «buonorusi» B 11 Knacce
JTOJI’KHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJU OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHPOBAaHUN COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTUHBI MHUpA, B IMO3HAHMU 3aKOHOB
MPUPOJBI U PEUICHUH IKOJIOTMYECKUX MPOOJIEeM YelIOBEUYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIMOHATILHOTO TPHPOAONONB30BaHUs, U B (OPMUPOBAHMU IIEHHOCTHOTO OTHOIIEHUS K
MpUpojie, OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-OHUOJIOTOB B
pasBuUTHE OMOJIOTHUH;

yYMEHHUE BJaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET ONpENeICHUs U
MMOHMMAHHUE CYIIHOCTH OCHOBOIOJAraloluX OHOJIOrMYECKUX TEPMHUHOB W MOHATHH (BHI,
sKocucTemMa, Ouocgepa), Ouomormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CUHTEeTHYECKass Teopust sBomonuu), yueHus (A. H. CeepuoBa — 0 NyTSIX U HampaBICHMSX
sBomtonuu, B.W. Bepnanckoro — o 6uocdepe), 3akoHbI (TreHETHYECKOTO paBHOBecus Jk. Xapau
u B. BaiinGepra, 3apoasimeBoro cxoncrtsa K. M. bapa), npaBuna (muaumyma FO. Jlubuxa,
9KOJIOTUYECKOU MUPaMUIbI SHEPTHUH ), TUNoTe3bI (Tunoresa «mupa PHK» V. I'unbepra);

YMEHHME BIaJIeTh OCHOBHBIMM METOJIaMH HAy4yHOTO TMO3HAHMS, HCIOJIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M DJKOCHUCTEM (OMHMCaHUE, H3MEpEeHHeE,
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HaOII0ICHNe, YKCIIEPUMEHT), CIIOCO0aMH BBISBJICHHUS M OLIEHKU aHTPOINOTCHHBIX M3MEHEHUH B
MIPHUPO/IE;

YMEHHE BBIICNATh CYIIECTBEHHbIE NPU3HAKU: BHUAOB, OHOrEOLIEHO30B, 3KOCHUCTEM H
ounochepsl, CTaOMIM3UPYIONIETO, MABMXKYIIETO U Pa3phIBAIOIIETO E€CTECTBEHHOTO 0TOOpa,
QIJIONIATPUIECKOTO U CUMIIATPHUECKOTO BHI000PA30BAHMS, BIUSHHS JABHKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH] MOMYJSIUHU, MPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpelleé OOMTaHMS, YepeJOBAHUS
HaNpaBJICHUH SBOIOINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHE YyCTaHABIMBATh B3aWMOCBS3M MEXIYy MPOIECCAMU HBOJIOIUH, JBHKYIIUMHU
CWJIaMH aHTPOIMOreHe3a, KOMIOHEHTAMHU Pa3UYHBIX SKOCUCTEM M MPHUCIOCOOICHUSIMH K HUM
OpPTraHU3MOB;

YMEHHE BBISBIIATH OTIIMYUTEIbHBIE TPU3HAKH JKUBBIX CHUCTEM, MPUCIIOCOOIIEHHOCTh BUI0B
K cpene oOuTaHUs, aOMOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3IKOCHUCTEM, B3aUMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX N3MEHEHHI B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOIOTUYECKYIO TEPMUHOIOTHIO U
CUMBOJIMKY Ul JIOKa3aTeIbCTBAa POJICTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TIpYIII,
B3aMMOCBSI3U OPTaHU3MOB M Cpellbl OOWTaHMS, €AMHCTBA YEIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHHUsS MHOroo0pa3usi BUAOB M SKOCHCTEM KaK YCJIOBUS COCYIECTBOBAHHS MPHUPOJABI U
YeJI0BEUYECTBA;

yMEHHUE pemath OWOJIOTHYECKHE 3a/a4d, BBIABIATH NPHYMHHO-CIICACTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJIOTHYECKUMHU NpOIecCaMU M SBICHHUSIMM, JAeNaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHUH TOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHATH JabOpaTopHble M MpaKTHYecKue paboThl, cOOMIOAaTh MpaBuiIa MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, TPOBEPATh HMX OSKCICPHUMEHTAIBFHBIMH CPEICTBAMH,
(dhopMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATD MOJIYY€HHbIE PE3YJIbTAThI U JeJIaTh BHIBOJIBI;

YMEHHUE y4acTBOBaTh B YyueOHO-HMCCIENOBATENbCKON paboTe Mo OMOJIOTHH, 3KOJOTUU U
MEAHIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJIMYHO IMPEACTABIATH
MIOJIy4YEHHBIE PE3YJbTaThl HA YYCHUUECKUX KOH(EPEHIIHSIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl M TEOPUM O TMPOUCXOXKICHUM JKU3HHU, 4YeJOBeKa W
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOcO0axX MpEeAOTBpAllleHUs INI0OAIbHBIX
M3MeHeHul B 6nocepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOP OyayIel mpodecCHOHaTbHON IS TEIIEHOCTH B
o0nmacT  OMOJIOTHMH, DKOJIOTUH, TNPUPOAOIOJIB30BAHUSA, MEIUIUHBI, OHOTEXHOJIOTHH,
NICUXOJIOTUH, BETEpUHAPUH, CEIICKOTO XO3AWCTBAa, MHUILEBOW MPOMBIIUIEHHOCTH, YIIyOIsTh
MO3HABATEIbHBII HMHTEpEC, HANpaBJIEHHBI Ha OCO3HAaHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun W TMPONOIKEHHE OMOIOrHYecKoro oO0pa3oBaHUSI B OpraHU3ALUSAX CPEIHEro
po(hecCHOHANTBHOTO U BBICIIETO 00pa30BaHUS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThbI pecypes:
1 buonorus xak Hayka
2 JKuBble cucTeMBbl M UX U3yYEHUE
3 buonorus xietku 0.5
4 XUMHUYECKasi OpraHu3aIys KICTKH 10
5 Crtpoenue U pyHKIMH KIETKH 8
6 OOMeH BellecTB U MpeBpallleHrne YHEPrUH B 9 1
KJIIETKE
7 Hacnencreennas nngpopmanus u 9 05
peanu3zanus e€ B KJIeTKe
JKU3HEHHBIN UK KIIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 1.5
10 Pa3mHOXeHME U pa3BUTHE OPTAHU3MOB 8 1.5
11 ['eneTnka — HayKa 0 HaCJEICTBEHHOCTH U ) 05
W3MEHYUBOCTU OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoOTHS ¥ CHHTETHYECKAsE OMOTIOTHS 4
17 PesepBHoe Bpems 1
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OBIIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME

102

13
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11 KIIACC

KonuyecrBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mt Kontpoabusie | IlpakTnuyeckue
MpPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchl
1 3apoKIeHNE U Pa3BUTHE YBOJIOIMOHHBIX 4
MIPECTaBICHHUIA B OMOJIIOTUI
2 Mukpo3Boronyst U €€ pe3yabTaThl 14 2
3 Maxpo3BOTIOIHS U €€ Pe3yIbTaThl 6
[IponcxoxaeHne u pa3BUTHE )KU3HA HA
4 P P 15 15
3emiie
5 [TpoucxoxaeHne yeaoBeKka — aHTPOIIOTeHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHHSIX
6 OpPraHU3MOB U HAJJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollen cpeon
Opranusmsl U cpesja 0OUTaHUs 1.5
DKOJIOTHS BUJOB U TIOMYJISIITAI 0.5
DKoJorus coo01EeCTB. DKOIOrMUECKHe
9 B 12 0.5
CHCTEMBI
10 buocdepa — rmodanpHas 3KkocucTEMA
11 UYenoBek u OKpyKaromas cpeia
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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ITPOBEPSAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM IMPOTPAMMBI CPEJTHET O
OBLIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBaHUSI K MPeIMETHBIM Pe3yJbTaTaM OCBOECHHS
OCHOBHOIi 00pa30oBaTe/ILHOI MPOrpaMMbI Cpe/IHEero 0411ero
o0pa3oBaHus

CdopmupoBaHHOCTH 3HAHUK O MECTE M POJH OHOJIOTUU B CHCTEME
€CTECTBECHHBIX HayK, B dbopmMupoBaHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHO! KapTUHBI MUPA, B [IO3HAHUU 3aKOHOB IIPUPOJIBI U
PCIICHNH KU3HCHHO BAXXHBIX COIHAJIBHO-OTUYCCKHUX, DKOHOMUYCCKUX,
9KOJIOTMUECKHUX IPOOJIEM YEeJIOBEYECTBA, a TAKXKE B PELICHUH BOIPOCOB
pauoHaJIBbHOI0 NPpHUPOAOIIOJIb30BaAHUA, B (1)0pMI/IpOBaHI/II/I OEHHOCTHOI'O
OTHOIIEHUS K MPHUPOJE, OOIIECTBY, YETOBEKY; O BKJIAJIe POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnagenune cuctemoif 3HaHUH 00 OCHOBHBIX METOJaX HAy4YHOI'O
MIO3HAHUS, UCIOJIb3YEMBIX B OMOJIOIMYECKMX HCCIIEAOBAHUAX MKUBBIX
O0BEKTOB M 3KOCHCTEM (ONHUCAaHUE, H3MEpEHUe, IPOBEIECHUE
HaOJIOZCHNI); CIIOCOOAMU BBISIBICHUS M OLEHKM AHTPOIIOI€HHBIX
W3MEHEHHH B IIPUPOJIE.

YMeHue BbIIBUraTh T'MIIOTE3bI, MPOBEPATh MX SKCIIEPUMEHTAIBHBIMU
cpeacTBaMu, (GopMyIHMpys 1Leldb HCCIIEIOBaHUs, aHAJTU3UPOBAThH
MIOJTy4EHHBIE PE3Y/IbTAThI U JI1aTh BHIBOJIBI.

BbisiBiaeHNE 3aBUCUMOCTHM MEXIY HCCIEIYyEMbIMH BEJIWYMHAMH,
00BSICHEHUE TOTYYEHHBIX PE3yIbTaToOB U (HOPMYIHMPOBAHUE BHIBOJIOB C

HCIIOJIb30BAaHUEM HAYYHBIX IIOHATHHI, TEOPUH U 3aKOHOB

YMeHue BiageTh CHCTEMOM OMOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJAraloIIe OUOJOrMYECKUE TEPMHUHBI U TOHATHUS
(>Ku3Hb, KJIE€TKa, TKaHb, OpPraH, OPraHW3M, BUJ, TOMYJISIMS, SKOCUCTEMA,
OuorieHo3, Onocdepa; MeTabONM3M, TOMEOCTa3, KICTOUYHBIH WMMYHUTET,
OvocuHTe3 Oenka, OMONONMMEPBI, JUCKPETHOCTb, CaMOpEryJIsILus,
CaMOBOCIIPOM3BE/ICHUE, HACJIECTBEHHOCTD, M3MEHYMBOCTb,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHUE);

Ouosormueckue Teopuu: KierouHas Tteopus 1. IlIBanHa, M.
[netinena, P. BupxoBa; KIOHAJIBHO-CEIEKTUBHOrO MMMyHuTeTa IL
Opnux, .M. MeunnkoBa, XpOMOCOMHasi TEOpUsl HaclIeACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxoxacrsa K. bapa, sBomtonmonHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAsA TCOPHUA OBOJIOIHUU, TCOPUS
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antpornoreHe3a Y. JlapBuna; Teopusi OuoreoneHo3a B.H. Cykauépa;
yuenre H.M. BaBuioBa o meHTpax MHOrooOpasust U MPOHCXOXKAECHUSI
KylIbTYpHbIX pacrteHui, yueHune A.H. CesepuoBa o0 mnyTix u
HanpaBJIeHUsAX Boonuy, yueHue B.W. Bepnajackoro — o 6uocdepe);
3aKOHBI (eIMHO00pa3usl MOTOMKOB IEPBOI'0 MOKOJICHUS, PaCIeIUICHUS
IIPU3HAKOB, HE3aBUCHUMOIO HacieqoBaHus Ipu3zHakoB [. Menneis;
CLEIUICHHOTO HACJEJ0BaHUs NPU3HAKOB W HAPYILEHUS CLEIUICHUs
resoB T. Moprana; TOMOJOTMYECKHX PSIAOB B HACIEICTBEHHOU
n3MeHnunBocty H.M. BaBunoBa; reHernueckoro pasHoBecus JIx.
Xapnu u B. Baiinbepra; 3apogsimeBoro cxoactsa K. Bopa;
Oouorenetnueckuii 3akoH J. ['exkens, @. Mromiepa);

MIPUHLIUIIBI (YUCTOTHI FaMET, KOMILJIEMEHTapHOCTH );

npaBwia (MuHuMmyma lO. Jlubuxa, sKojgoruueckoi mupaMuibl Yuced,
OMOMAaCChI U DHEPTHUH);

runote3sl (koanepBatHoi A.M. Omnapuna, mepBUYHOro OyiaboHa JIXK.

Xonpeiina, mukpocdep C. Dokca, pudozuma T. Yek)

VmMmenue peuiaTb IMOHWCKOBBIC OMOJIOTrHYECKHE 3aJa4M, BBIABIIATH
NMPUIUHHO-CJICACTBCHHBLIC CBA3U MCKIY HCCIICAYCMbIMU
OHOJIOTUYECKUMU O6’bCKTaMI/I, nponeccamMu W  ABJIICHUAMU; OCJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU MMOJTYUCHHBIX PE3YJILTATOB,

COCTABJIATb T'CHOTHUIIMYCCKHUEC CXCMbl CKPCIOUBAHWA UIA PA3HbIX TUIIOB
HacCJICAOBaHUA IMPU3HAKOB Yy OPraHM3MOB, COCTABJIATL CXCMbI IICPCHOCA

BCHICCTB U DHCPIrUU B OKOCUCTEMAX (I.[CHI/I IIMTaHuA, IUIICBLIC CGTI/I)

YMeHue  yCTaHAaBIMBATh B3aUMOCBS3M  MEXKIY CTPOCHHEM U
(GYHKIUSIMU: OpPraHOWIOB, KJIETOK pAa3HBIX TKaHEH, OpraHaMu W
CUCTEMaMH OPTaHOB y pACTCHUH, >KMBOTHBIX W YCIIOBEKA; MEKIY
JTaramMu 0OMEHa BEIIECTB; dTallaMHU KJICTOYHOTO IMKJIA U JKU3HCHHBIX
IIUKJIOB OPTaHW3MOB; dTallaMi dYMOPHUOHATHLHOTO PAa3BUTHS; TCHOTUIIOM
u ¢enorunoM, ¢eHotunoM © (akTOpaMu Cpelabl  OOWUTaHUS;
mporieccaMy  SBOJIIOLWM;  JABIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCHUCTEM W TPUCTOCOOJICHUSIMU K HUM

OpraHnu3MOB

YMeHue BBIIESTh CYIIeCTBEHHBIEC TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHOT; OJTHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OPTaHHU3MOB, BHUIOB, OMOTEOIICHO30B, YKOCUCTEM H
ouochepsl; CTPOCHHS OPraHOB M CHUCTEM OPTraHOB PAaCTCHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATEILHOCTH, TPOTEKAIOIINX

B OpraHu3sMax paCTCHI/IfI, JKHUBOTHBIX H 4YCJIOBCKA, OHMOJIOTHYECKUX
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mporeccoB: oOMeHa BemiecTB  (MeTabonu3Mm), UWHPOpPMALUU |
IIpeBpalleHus] SHEPTruu, OpOXKEeHUs, aBTOTPOPHOTO U reTepoTpodHOro
TUMOB MNHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeTroreHesa, AMOpHOreHe3a, IOCTAIMOPHOHAIBHOTO  Pa3BHUTHA,
Pa3sMHOXEHHUS, UHIUBHIyaTbHOTO PAa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCHCTBUSA T'€HOB, TE€TEPO3HUCA; JEUCTBUM HMCKYCCTBEHHOIO
otOopa, CTaOWIM3UPYIOIIETO, JBMXKYIIETO U  Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aIONAaTPUYECKOTO M CHMIIATPUYECKOTO
BU000pa30BaHuUs; BIUSHUS JBIKYIIMX CHJI DBOJIOIMU HAa TeHO(OHT
MOMYJSILIMK; TPUCTIOCOOJIEHHOCTH OPraHu3MOB K cCpelae OOuTaHws,
YyepeJoBaHMsl HampaBiICHUI 53BOJIOLMHU; KpPYroBOpOTa BEIIECTB H

IIOTOKAa SHEPIUH B DKOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE IPU3HAKU
BUPYCOB, KJIETOK IIPOKAapUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, BHJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB M MPEBPAIIECHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOIO0 M HHEPreTHYecKoro OoOMeHa,
XEMOCHHTE3a, MHUTO3a, MeEH03a, OIUIOAOTBOPEHHUS, PA3BUTHSA U
Pa3sMHOXEHHUS, UHIAUBHUIyaTbHOTO PAa3BUTHs OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBaHHME, ECTECTBEHHOTO 0TOOPA, BUA000Pa30BaHUS,
MPUCIIOCOOJICHHOCTH OPTaHM3MOB K cpelae OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI'€HHBIX U3MEHEHHUI B IKOCUCTEMAX
CBOEM MECTHOCTH, KPYrOBOpOTa BEILECTB M IMPEBPALLEHUS 3HEPIUU B

ouocdepe

VYmenne UCTIO/Ib30BaTh COOTBETCTBYIOILIHE apryMeHThI,
OMOJOTrMYECKYI0 TEPMHUHOJIOTHIO M CHUMBOJIUKY Ul J0Ka3aTelbCTBa
POJICTBAa OPraHU3MOB Pa3HbIX CHUCTEMATUYECKUX TPYIII; B3aUMOCBS3U
OpraHM3MOB U CpelIbl OOWTaHUS; EJAMHCTBA YEJOBEUECKHX pac;
HE00XO0AMMOCTH 3/10pOBOr0 00pa3a *HU3HH, COXPAaHEHUsI pa3HO0Opa3us
BUJOB M SKOCHCTEM KaK YCIOBHSA COCYLIECTBOBAHHUS IPHUPOIBI U

YCJIOBCUCCTBA

Vmenue KPpUTHUYCCKHN OLCHHBATH I/IH(l)OpMaI_II/IIO OMOJOrNYECKOro
COACPIKAaHUA;, HHTCPHPETUPOBATHL ITUUCCKUC ACIICKTbBI COBPCMCHHBIX
HCCIIeJOBaHUI B 6I/IOJ'IOFI/II/I, MCIHMINHC, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaTh riao0anbHbIC 9KOJIOT'MYCCKHUC HpO6J’I€MBI
COBpPCMCHHOCTH, (I)OpMI/IpOBaTB IO OTHOIICHHIO K HHUM CO6CTBCHHYIO

IIO3HUIIHNIO
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HHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITIPOBEPAEMbIX HA EI'D I1O
BHNOJIOI'MHN

Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

buonorus xkak HayKa. 2’KuBbIe CHCTEMEI U HX HU3YUCHUC

11

CoBpemeHHast OHOJOTMsl — KOMIUIEKCHash Hayka. buonoruueckue Hayku u
u3ydyaemble UMM MpoOsiembl. DyHIaMEeHTalbHbIe, MPUKIATHBIE U TMOHCKOBBIE
Hay4YHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHue OWoJOTMH B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYUYHOU
kapTuHbl mupa. [Ipodeccun, cBszannbie ¢ Ouonorueil. 3HaueHue OMONOTHH B
MPAKTUYECKOW JEeATEIbHOCTH YeJIOBEeKa: MEAMIIMHE, CEeJIbCKOM XO3SiCTBE,

IMPOMBIINIJICHHOCTH, OXpaHC TPHUPOABI

1.2

JXKuBble cuctembl Kak mpeaMeT u3ydeHus Ouonoruu. CBONCTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHMYECKOI0 COCTaBa, IUCKPETHOCTH M LEIOCTHOCTH, CIOXKHOCTH U
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTS, caMOOpraHu3anus,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTh, U3MEHUMBOCTD, POCT U PA3BUTHE.

YPpOBHH OpraHu3alyy >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIM, TKAaHEBBIH,
OpraHUu3MEHHBIM, MOMYJISIUMOHHO-BUI0BO, 3KOCUCTEMHBIN
(buoreoneHoTHYecKuil), OuochepHbi. IIpomecchl, MPOUCXOMSIINE B KHUBBIX
cuctemax. OCHOBHBIC TPU3HAKU JKUBOTO. JKM3HB Kak (opma CyIICCTBOBAHHS

MaTepuu

1.3

Metoner Omonoruveckoir Haykw. HaOmiomeHue, H3MepeHHE, SKCIICPUMEHT,
cuctemaTuzanusa, MeTaaHanu3. [loHsThe O 3aBUCHMMOM W  HE3aBHCUMOM
nepemeHHol. [lmanupoBanue skcnepuMenTta. [locTaHOBKa W poBEpKa TUIMOTES.
HyneBass rumote3a. Ilonsatue BBIOOPKM HM €€ A0CTOBEpHOCTh. Pazbpoc B
Ouosnornuecknux AaHHbIX. OLEHKa JOCTOBEPHOCTH IOJTYYEHHBIX PE3YJIbTATOB.
[TpuunHBl UCKaXKEHUS PE3yNbTaTOB JKcHepuMeHTa. [IoHSATHE CTaTUCTHYECKOTO

TECTa

KneTka kak OMoioruyeckasi CucremMa

2.1

Krnetka — cTpykTypHO-GYHKIIMOHANBHAS €QUHHIIA KUBOTO. McTopus OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopmsi (T. IlIBann, M.
[netineH, P. Bupxos). OCHOBHBIE MOJ0KEHUS COBPEMEHHOM KIETOYHOW TEOPHH.
MeTo16I MOJIEKYIISIPHOM M KIIETOYHOM OMOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadus,
anekTpogopes, METOH MEUEHBIX aTOMOB, nuddepeHranTbsHoe

LICHTpI/I(byTI/IpOBaHI/Ie, KYJIBbTUBUPOBAHUC KIICTOK

2.2

XUMHWUYECKHAN COCTaB KIIETKH. Makpo-, MUKPO- U YJIbTPaMUKpPOdJIEMEHThl. Bona u

eé POJib KaK paCTBOPUTCIISA, p€arcHTa, y4aCTUC B CTPYKTYPHUPOBAHUU KIICTKH,
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TeIUIoperynsiuud. MuHepanbHble BEIIECTBA KIETKU, UX OHOJOrHYecKas poJib.
Ponb kaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornueckue monumepbl. benku. AMUHOKHMCIOTHBIH cOCTaB  OEIKOB.
Crtpyktypbl OenkoBoii Mosekynbl. [lepBuuHas cTpykTypa Oelika, MENTHIHAS
CBA3b. BrTopuuHas, TpeTHyHas, 4YETBEPTHUHAs CTPYKTypbl. JleHaTypauus.
CoiictBa 6enkoB. Knaccudukanus 6enkoB. buonorunueckue GyHKIH OSIKOB.
VYrneBoabl. MoHOcaxapupl, AMcCaxapubl, OJIUrocaxapuabl U IOJIHCAXAPUJIBIL.
OO0muii mnaH CTpoeHUusT ©  (PU3UKO-XUMHUYECKHUE CBOMCTBA  YIJICBOJIOB.
Buonorndeckne GyHKINHU YTIE€BOIOB.

Jlumuaer. T'mapodunbHO-THIPOGOOHBIE cBoMcTBa. Kitaccudukamus mumumos.
Tpurnunepuasi, dochomunuapl, BOCKH, CTepouabl. bromornueckne QyHKIHH
nunuaoB. OOIIMe CBOWCTBA OMOJIOTMYECKHX MEMOpPAaH — TEKY4eCTh, CIIOCOOHOCTh
K CaMO3aMbIKaHUIO, TIOJTYIPOHUIIAEMOCTb.

Hykneunoseie kucnotel. JIHK u PHK. Ctpoenne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [puanun kommiementaproctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MectoHaxoxaeHue u ouonorndeckue pynkmuu JJHK.
Buger PHK. ®ynknuu PHK B kietke.

Crpoenne wmomnekynsl AT®. Makposprudeckue cBsizu B Mosekyne ATO.
buonornueckue ¢pynkuun AT®. BoccTaHoBIEHHBIE IEPEHOCUYNKH, UX (PYHKIMH B
kietke. CekBennponanue /JHK.

CrpykrypHass OHWONOTHS: OMOXMMHYECKHE W OUOPU3NYCCKUE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYIT

2.3

Tumbl  KJIETOK: dyKapuoTHdeckKas W mpokapuoTuyeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoTH4YEeCKOM KieTku. KierouHas creHka OakTepuili W apxew.
OCOOCHHOCTH CTPOCHHUsSI TETEpPOTPOPHON M aBTOTPO(GHONW MPOKAPHOTHUECKUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHHE DYKAPUOTHUECKOW KieTkH. [lmazmarnueckas
MeMOpana (rutazmanemma). CTpyKTypa Miia3mMatudeckoil MmemOpaHnsbl. TpaHcmopt
BEIIECTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: TnaccuBHBIA  (muddysus,
obneruénHast ud¢y3us), aKTUBHBIM (NEPBUYHBIMA W BTOPUYHBIA aKTUBHBINA
tpancnopt). [lomymponunaemocts MeMmOpanbl. PabGora HaTpuii-KanneBoro
Hacoca. DHAOLMTO3: MUHOIMTO3, (aronuro3. Dk3o1uTo3. KnetouHas creHka.
CrpykTypa 1 GyHKINHU KIETOYHON CTEHKH PacTEHHM, TpHOOB.

Huroruazma. Hurto3onb. Llutockener. JIBuxkeHue uurTomiasMbel. OpraHOUIbI
kiaeTkd. OpHOMEeMOpaHHBIE OPraHOWABl KIETKU: DJHJOIUIa3MaTU4YecKas CeTb
(OIIC), ammapar 'ombmKu, JTM30COMBI, UX CTpOCHHE W (yHKIUHU. B3amMocBs3b

OJIHOMEMOpaHHBIX OpPraHOMAOB KiIETKH. CTpOeHue IpaHyJspHOTO PETUKYIyMa.
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Cunte3 pacTBOopuMbIX OenkoB. CHHTe3 KIETOYHbIX MeMOpaH. [nmaaxwuii
(arpanHyssipHBIA) SHAOIUIA3MAaTHYECKUN peTukynyM. CekpeTopHas (GYHKIUSA
annapara [onpmxu. TpaHcmopT BemiecTB B KJETKE. Bakyonu pacTUTENbHBIX
kietok. Knerounsiit cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, TUIACTUIBL.

Crtpoenre W (yHKIMA MUTOXOHAPWUN M TUacTHI. llepBUYHBIC, BTOPUYHBIC U
CIIOXKHBIE  IUIACTUABI  (OTOCHMHTE3UPYIOIIMX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHU.

HememOpannbsie opranouasl kietku CtpoeHue u (GYHKIUH HEMEMOpaHHBIX
OpraHouioB KjeTku. Pubocombl. MukpodpunameHTsl. MpllieuHble  KIETKU.
MukpotpyOouku. Kierounsiii nenrp. CTpoeHue M JBH)KEHUE JKI'YTHKOB U
pecHrYek. MUKpOTpyOOUKH UTOIUIa3MbI. [leHTpros.

SAnpo. Obonouka sipa, XpOMAaTHH, KapuoIIa3Ma, SAPBIINIKH, HUX CTPOCHUE H
bynkuun. SnepHbiii O6enkoBbld MaTpuKC. [IpocTpaHCTBEHHOE PACTIONOKEHUE
XpoMocoM B HHTep(ha3HOM sijipe. benaku XpoMaTuHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapHOT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOI)

2.4

AccUMMIIAIMS M AUCCUMWISLUS — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(QHBIA U TeTepoTpodHbIA. YdacTue KHUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecrnedeHne KieTku: npeBpameHue ATD B
oOMeHHBIX Tmporeccax. DepMEeHTATUBHBIA XapakTep peakUuil KIETOYHOTrO
Metabonu3zMa. DepMeHTB, MX CTPOCHHE, CBOWCTBA M MEXaHW3M JICHCTBUS.
KodepmenTsl. OTnnuns GepMEeHTOB OT HEOPTraHUYECKUX KaTaau3aTopoB. benku-
aKTUBAaTOpPbl M OEIKU-UHTMOUTOPHL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peakuuii oT pa3IMYHBIX (GAKTOPOB.

[lepBuuHBIl CUHTE3 OpraHM4ecKHX BemecTB B Kierke. PorocuHre3. Pousb
XJIOpOIUIacTOB B Tmpormecce (orocunTeza. CBetoBass M TemMHOBas (asbl.
IIponykTBHOCTH (oTOCHHTE3a. BinsHue pa3nuuHbIX (AaKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHue (HPOTOCHHTE3A.

Xemocunre3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPULHPYIOLIHE
OaKkTepHuH, elle300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HaAUCHHE
XEMOCHHTE3A.

AnHaspoOHble opranusMbl. Bunel Opoxenus. IlponykTsl OposkeHUs U HX
UCIOJb30BAaHUE YEJOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN O0Ie3HEN.

AdpoOHBIE OpraHU3MBbl. DTaIlbl 3HEpPreTHYeckoro oomena. [1oaroToBUTENBHBIN
stan. ['uKoan3 — 6ECKUCIOPOJHOE PACILIEIUIEHNE TIIFOKO3bI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE IbIXaHHWe. Poiap MHUTOXOHIpUH B
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nporeccax OMOJIOTNYECKOT0 OKHCJICHUS. [Muknnueckue peakuuu.
OxucnutensHoe ¢ochopunuposanue. [IpenmymiecTsa a’poOHOro MyTH oOMeHa

BEIIECTB Mepes aHa3pOOHBIM. DPPEKTUBHOCTh YHEPreTUUECKOr0 0OMEHa

2.5

Peakuuu wmatpuyHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacneIcTBeHHOM nHpopmanuu. ['eHeTnyeckuii
KO, ero cBoucrBa. Tpanckpunuus — Marpuusslii cuHTe3 PHK. IlpnHnmnst
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIENbHOCTh, ACUMMETPUYHOCTb.
Tpancnsauust u e€ stamel. Yuactue TpancnoptHeix PHK B OmocuHTe3e Oenka.
VYcnosust OmocuHTe3a Oenka. KomumpoBanwe amuHOKuCHOT. Ponb pubGocom B
OounocuHTe3e OemKa.

Opranu3zaiys reHomMa y MpoKapuoT U 3yKapHoT. Peryssius akTHBHOCTH I'€HOB Y
npokapuot. ['mnore3a onepona (®. XKakob, XK. Mano). Perynsanus oOMeHHBIX
MpoLECCOB B KieTke. KileTouHbIi romeocTas.

Bupycbl — HekneTounble (OpMbI KU3HM U OOJUratHele napasuthl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoQaros.

BupycHbie 3aboneBanus 4denoBeka, *KUBOTHBIX, pacteHuid. CITNI, COVID-19,

COIIMaJIbHBIC 1 MCIUITMHCKUC Hp06HeMBI

2.6

Knerounsnii 1uxn, ero mnepuoasl U perymsuus. HWHTepdaza U MUTO3.
OcobeHHOCTH TIPOLECCOB, MpoTekaromux B HMHTepdasze. IloaroroBka KiIeTKH K
nenennto. IlpecunTeTnueckuii  (MOCTMUTOTUYECKHUI), CUHTETUYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TepHOAbI MHTEP(Da3bI.

Matpuunsiii cunre3 JIHK — pemmkanus. [Ipunnunsr perumkamuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHUHTE3, AaHTHUIIAPAJUICIBHOCTb.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeroMepasa. XPOMOCOMHBIM Ha0Op KJIETKH — KAapuOTHIL. JIWIUTOWIHBIA W
rarionaHbil  Habopbl XpomocoM. ['omonorunynsle Xxpomocombl. IlomoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaguu MHUTO3a U MPOUCXOASIINE B HUX MPOLECCHI.
Tunsr muto3a. Kaprnoknue3 m nuTokuHe3. buosornueckoe 3HaueHHE MUTO3a.
Perynauus muroTHyeckoro 1ukna kiaetku. [Iporpammupyemas KierouHast ruoeinb
— anomnTo3.

CDyHKI_II/IOHaJ'IBHaH ICHOMMKaA

Opraau3m Kak OHOJIOTHYECKasi CUCTEMa

3.1

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHU3MBI u
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMbl pPa3MHOKEHUS OPTraHU3MOB: Oecrmojioe (BKIIOYasi BEreTaTUBHOE) U
nonoBoe. Buasl Oecmonoro  pasMHOXKEHHs: TOYKOBAHHME, CHOPYJSAIUS,

(dbparMeHTaIus, KIOHUPOBAHUE.
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[TonoBoe pa3muosxenue. IlonoBeie kneTku, uin rametsl. Meio3. Ctaauu meiosa.
IloBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpica Melo3a
U TI0JIOBOTO IIpolecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTraHU3MOB.
IIpen3zaponsiieBoe pas3ButHe. ['ameroreHe3 y >KMBOTHBIX. I[loyoBBIE Kene3bl.
OOpa3oBaHue W pa3BUTHE TMOJNOBBIX KJIeTOK. CrepMaroreHe3 U OOTEHE3.
Crtpoenne TOJOBBIX KJIETOK. OMIONOTBOpEHHE W SMOpPHUOHAIBHOE pa3BUTHE
*HUBOTHBIX. CITOCOOBI OTUIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapreHorenes.
WunuBunyanbHoe pa3Butue opraHusmoB (oHToreHes3). Craauu smMOpHOreHesa
KMBOTHBIX (Ha mpumepe JarymkH). [Ipo6nenue. Tunsl npobaenus. OcodeHHOCTH
OpoOJIeHHsT MJIEKONUTAIOIIMUX. 3apOAbIIIEBbIe JIMCTKU (TacTpyssuus). 3akiajgka
OpraHOB W TKaHEW W3 3apOJbIIEBBIX JINCTKOB. B3auMHOE BIMSHHE 4YacTel
pa3BUBAIONIECTOCS 3apojbliia (AMOpUOHAIbHAS WHIYKIMS). 3akiajka TUlaHa
CTPOEHMsI >KMBOTHOIO KaK pe3yJbTaT HEpPapXUUYECKUX B3aUMOJCHCTBUN TI'€HOB.
Bnusaue Ha 5SMOpHOHANBHOE pa3BUTHE PA3MUYHBIX (DAKTOPOB OKpYXkKarolien
Cpelbl.

Poct u pa3zsutue xuBoTHBIX. [TocTamMOpuoHanbHbli nepuoa. [psmoe u Henpsimoe
pa3ButHe. Pa3Butue ¢ meramopdo3oM y O€CIO3BOHOUHBIX M IO3BOHOUYHBIX
KMBOTHBIX. bHONOrMueckoe 3HAUEHUE NPSIMOrO0 MU HENPSIMOro Ppas3BUTHS, HX
pacnpocTpaHeHue B npupoje. Tumbl pocra >XKUBOTHBIX. PaKTOpbl peryiasuuu
pocta KHMBOTHBIX M 4uejoBeka. CTaguu TOCTIMOPHOHAIBHOTO pa3BUTHS Yy
KUBOTHBIX U 4eoBeKa. [lepno/ibl oHTOreHe3a YeoBeka.

PasmHoxenne wu pasButue pacteHuwit. [amerodur u cmopodur. Meiio3 B
KU3HEHHOM TMKJIe pacteHuid. (OOpa3oBaHWEe Crop B Ipolecce Meiosa.
l'amerorenes y pacrenuil. OIIOJOTBOPEHHUE U Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BoliHOE OIUIO0TBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue u

pa3BuTHE ceMeHU. MexaHU3Mbl Peryssui OHTOT€HEe3a Y PaCTEeHHUM U KUBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUA W Ppa3BUTUA T'CHCTUKHM KaK HAYKH. OcCHOBHEBIE
reHEeTHYCCKUE IIOHSATHUS M CHMBOJIBL. I OMOJIOTHMYHEIC XpOMOCOMBI, aJlJICIIbHBIC
I'CHbI, AJBTCPHATHBHBLIC IIPU3HAKU, ,Z[OMI/IHaHTHBII;'I u peHeCCHBHBIﬁ IIPpHU3HAK,
roMo3urora, reTepo3nurora, 4ucTad JIMHUA, I‘I/I6pI/I,Z[BI, T'CHOTHUII, (beHOTI/Il'I.
OcHOBHBIE METOABbI I'CHCTUKU! FH6pHHOHOFquCKHﬁ, LII/ITOHOFI/I‘IeCKI/Iﬁ,

MOJ'IeKy.]'ISIpHO'FeHCTI/I‘{eCKI/Iﬁ

3.3

Monorubpunnoe ckpemupanue. [lepBblii 3akoH MeHens — 3aK0H eInHO00pa3us
ruOpu0oB mepBoro mnokojeHus. IlpaBwio nomuHupoBaHMsA. Btopoit 3akoH
MeHgens — 3aKkOH pacllelUleHHs Npu3HakoB. [luTonormyeckue OCHOBBI
MOHOTHOPUAHOTO CKpelrBaHus. [ umores3a 4MCTOTH raMerT.

Ananusupytolee ckpemuBaHue. IIpomMeXyTOUHBIH XapakTep HAcleqOBAHUS.

PacmenneHI/Ie MMPU3HAKOB TP HCIIOJIHOM JOMHWHHUPOBAHUU.
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Jurubpunnoe ckpemmuBanue. TpeTuil 3akoH MeHnens — 3aKOH HE3aBUCHUMOTO
HACJIEOBAHUS  IPU3HAKOB. [{uTonornyeckue  OCHOBBI  JAUTHOPUIHOTO
CKpEILMBaHMUS.

CuerieHHoe HacienoBaHue mpu3HakoB. PaGorer T. Moprana. CuerieHHOE
HACJIEIOBAHUE TE€HOB, HAPYILICHHE CLEIUICHUS MEXAY TIeHaMH. XPOMOCOMHAas
TEOpHUs HACIEACTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIM MEXaHU3M OIpeleleHHs] 1ojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid M TeTeporameTHbd moi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMoOcoM. HacnemoBaHue MNpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cucrema. llneilorponuss — MHOKECTBEHHOE IEHCTBUE
resa. MHOXECTBEHHBIM aIeNu3M. B3auMojeicTBHEe HEalICNbHBIX TI'€HOB.

Kommnnementaprocts. Onuctas. [lonumepus

3.4

BzanmopeiicTBue renotuna u cpessl pu (hpopmMupoBanum GpeHoTumna. MisMeHInBoCTh
MpU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIE NPHU3HAKU. BUIbl M3MEHUMBOCTU:
HEHACJICICTBEHHAsl U HACIIEICTBEHHAS.

MoaudukanmonHas ~ u3MeH4YMBOCTh.  Pomp  cpeasl B (hopMHpOBaHHH
MOTU(PHUKAIIMOHHON M3MEHYMBOCTH. HopMma peakiiun npusHaka. BapuaiimoHHbIH psi
u BapuanmoHHas kpuBas (B. UWoranncen). CBoilictBa MOAM(DUKAIIMOHHOM
W3MEHUYMBOCTH.

I'enoTunmueckass M3MeHYMBOCTh. CBOMCTBA T€HOTUIINYECKON M3MEHYMBOCTU. BUbl
TCHOTUTIMYECKON M3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHass u3MeHUMBOCTh. Melo3 U MOJIOBOM TMPOIlECC — OCHOBA
KOMOMHATUBHOM M3MEHYUBOCTU. POJIb KOMOMHATMBHON M3MEHUMBOCTH B CO3aHUU
TeHETUYECKOT0 pa3HO00pa3us B Mpejieax OMHOTO BUIA.

MyTanroHHass K3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W WHIYLMPOBAHHBIE MYTalMU. SIIEpHBIE W IUTOIUIA3MAaTUYECKUE
Mytaiui. CoMaTHYECKUE U MTOJIOBBIE MyTalH. [ [pndrHBI BOSHUKHOBEHUS MYTALIAN.
Mytarenbl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUECKHX PsIIOB B HacieacTBeHHOM n3meHunBocTH (H.M.

BaBI/IJ'IOB). BHef[I[epHaH U3MCHYHMBOCTDb M HACJICACTBCHHOCTD

3.5

Kapuotun uyenoseka. MexayHapoJHas MporpaMMma HCCIEOBaHUS T'e€HOMa
yernoBeKa. MeToabl  HM3y4EeHMST TEHETMKM  YEJIOBEKa: TIE€HEaJOTrHMYeCcKui,
OJIM3HEIIOBBIH, LUTOr€HETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUU. CoBpemeHHOE omnpeaeneHue TE€HOTHIIA:
MMOJJTHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHKUE, B TOM UYHUCJIE C MOMOILBIO
[MI[P-anamm3a. HacnenctBeHHbie — 3a0oiieBaHUsT  4YeloBeka. [ eHHbIE W

XPOMOCOMHBIE 601e3HH YEJI0BEKa. bonesnu c HACJIEICTBEHHOU
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MpeaApacIoIOKCHHOCTBIO. 3HaueHHe MEOULIMHCKON T'€HETHKH B npeaoTBpaAlICHUN

1 JICUCHMH I'eHEeTHYCCKHX 3a00s1eBaHni yenoBeka. CTBOJIOBEIC KICTKH

3.6

JloMecTrKaus 1 cenekus. 3apoKIeHUE CeNeKIUU 1 JoMecTukanuu. Yuenne H.U.
BaBunoBa 0 1eHTpax MPOUCXOXKACHUS W MHOT000pasusi KyIbTYPHBIX pPacTEHUIA.
Ponb cenexkumu B co3gaHuy COPTOB pacTeHUN U MOPOJ >KUBOTHBIX. COpT, mopoa,
TaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HacieICTBeHHOM m3MeHunBocTH H.U.
BaBuioBa, ero 3Ha4eHUe IS CENEKITMOHHON pabOTEHI.

Metoapl  ceneklMOHHOM pabotbl. MckyccTBeHHBI OTOOp: MAaccoBbIi U
WHIUBUYAJIbHBIN. Dransl KOMOWHAIIMOHHOM CCIIEKIINH. HcnpiTanue
MPOU3BOIUTENICH IO TOTOMCTBY. OTOOp IO TEHOTHIY C TOMOIIBIO OICHKH
(eHoTHIIa MOTOMCTBA M OTOOP 10 T'eHOTHITY ¢ ToMolIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METOJ CEJICKITMOHHOM pa0oThl. PanuannoHHbIil u
XUMHUYECKMI MyTareHe3 Kak HCTOYHHK MYTaluil y KyJIbTYpHBIX (opm
opraHu3moB. Hcronb3oBaHWE TEHOMHOI'O PEJAKTUPOBAHMS W METOJOB
pexombunanTHbeIx JIHK 17151 monydenus ncxoIHoro mMarepuana AJis CENeKIIH.
[lonyuenne mnonummonnoB. BuyTpuBHooBas ruOpuanzaius. bBIU3KOpoICTBEHHOE
CKpelllMBaHue, Wi WHOpunuHr. HepoacTBeHHOE cKpeuBaHHE, WM ayTOPHIUHT.
I'ereposuc u ero mpuuunbl. Mcnonbs3oBaHue rerepo3uca B ceneKuuu. OTnanéHHas
ruopumsaiys. [IpeogoneHne Oecruiofuss MEXBUIOBBIX THOpUIOB. JlocTikeHus

CCIICKIIMH paCTCHI/Iﬁ H XXMBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3YeMbIe B OMOTEXHOJIOTHH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPTaHM3MBl, HUX  XapaKTepUCTHKa. TpaaulMoHHAs  OMOTEXHOJOTHSA:
xje0oneueHne,  MOJNy4YeHHE  KUCIOMOJOYHBIX  TNPOAYKTOB,  BHHOJEIHE.
Muxkpobuonoruueckuii  cuHTe3. OOBEKTHI MHKPOOHOJIOTHYECKUX TEXHOJIOTHH.
IIpom3BoncTBO  O€nka, aMUHOKMCIOT M BUTaMMHOB.  VIcKyccTBeHHOE
OIUIOOTBOpPEHUE. PEKOHCTPYKIMS SMIEKIETOK W KIOHMPOBAHUE JKWBOTHBIX.
MeTton TpaHCIUTaHTaWK SAEp KIETOK.

XpOMOCOMHAsi W TE€HHas WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 Te€Ha W
KoHCcTpynpoBanue pexkoMOuHaHTHBIX JIHK. JlocTmkeHuss W TMepCreKTUBBI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MenunuHckue OHUOTEXHOJIOTHU.

Hcnonp30Banne CTBOJIOBBIX KIIETOK

Cucrema 1 MHOrooOpasue OpraHMuecKoro Mupa

4.1

buonoruueckoe  pasHooOpasue  opranuzmoB.  CoBpeMeHHass  CHCTEMa
oprannyeckoro Mmupa. IlpuHnunel knaccupukanuum opraHuzMoB. OCHOBHbBIE
CUCTEeMAaTUYECKUE TPYIIIbI OPraHU3MOB.

Oco0OeHHOCTH CTPOCHHUS M KHUIHEACSITEIbHOCTH OJHOKIETOYHBIX OpPraHHU3MOB.
baktepuu, apxeu, oJHOKJIETOUHbIE TPUOBI, OJHOKIETOUHBIE BOAOPOCIH, APYTUE

IIPOTHUCTHI. KomonunaneHble OpraHru3MBblI. [[BI/I)KCHI/IG OJHOKJICTOYHBIX OPTaHU3MOB!:
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aMé6OI/II[HOC, JKT'YTHUKOBOC, pCCHUYHOC. 38.H.[I/IT3. Y OJAHOKJICTOYHBIX OpPraHU3MOB.

Pa3,[[pa)I(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucst

4.2

MHorokiieTouHble pacTeHus. B3auMocBsA3b 4acTeil MHOTOKJIETOYHOI'O OpPraHu3Ma.
Tkanu, opraHbl U1 CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusMa. OpraHusm
Kak eauHoe uenoe. TkaHu pacteHuid. TuIbl  pacTUTENBHBIX  TKaHEM:
oOpa3oBaTellbHasi, TIOKPOBHAs, MPOBOJSAIIASl, OCHOBHAs, MEXaHHYECKas.

OcoOenHocTH CTpoeHUSs, PYHKIIMI 1 paCIOIOKEHUS TKaHEH B OpraHax pacTeHUN

4.3

BereratuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHUN. DYHKIIMK OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBI 1
Hactuu. llornomeHne BOABL, YIVIEKUCIOTNO ra3a W MUHEPAIbHBIX BEIIECTB
pacrenusimu. Jlpixanue pacrenuit. Auddysus razoB yepe3 moBEpXHOCTh KIIETKH.
TpancnioptHele cuctembl pacTeHuil. Beinenenue y pactenmii. 3ammra y
MHOTOKJIETOUHBbIX pacTeHuil. Kytnkyna. CpeacTtBa MacCMBHOW M XUMHYECKOH
3amuThl. OUTOHLIMIBIL.

PaznpaxumocTe M perymsnus y opraHu3MoB. Pa3npakxuMocCTe M perymsuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocrtoBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKJIeTOUYHEIE  KMBOTHBIC. B3amMOCBSI3b  dYacTei  MHOT'OKJIICTOYHOTO
opranu3ma. TkaHU, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHu KUBOTHBIX U 4eslOBEKa. THIBI
KUBOTHBIX TKaHEW: SMUTENUalbHasl, COCAMHHUTEIbHAs, MBIIICUHAs, HEpPBHAS.
OcoOenHocT CcTpoeHUs, (QYHKIUHA ¥ pacloONIOKEHUsT TKaHEeH B OpraHax

JKUBOTHBIX U YCJIOBCKA

4.6

OpraHel 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKelleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUI ckeneT. CTpO€HHE U TUIBI COEIMHEHUS
KOCTEM.

JIBrKeHUE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme sxuBOTHBIX. IIuTanue
MI03BOHOYHBIX KUBOTHBIX. J[pIxaHue kuBOTHBIX. KokHOe apixanue. JXKabepHoe u
JIETOYHOE JbIXaHHUE.

JlpIxaHWe IO3BOHOYHBIX JKUBOTHBIX. OBOJIOLMOHHOE YCIIOXHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX JKMBOTHBIX. JIpIXaTenabHas cHCTeMa 4enoBeka. MexaHusm
BEHTWIIIMM JETKUX Yy NTHIl W MICKONUTAOMMX. TpaHCHIOpPT BEILECTB Y
opranu3mMoB. TpaHCHOPT BelIeCTB y XKMBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucTemMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIeHNs. DBOJIOLMOHHBIE  YCIOXXHEHHs] CTPOEHHUS KPOBEHOCHOM
CHUCTEMBI II03BOHOYHBIX >KMBOTHBIX. BblaeneHue y opranusMoB. BeineneHue y
XKUBOTHBIX. CoKkpaTUTEIbHBIE BaKyosn. Opransl BbiieneHus. CBsA3b MOJIOCTH Tea

C KpOBCHOCHOfI U BBIACIUTEIBHON cHCTeMaMH. BrlneneHue Y NO3BOHOYHBIX
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KMBOTHBIX. 3allMTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpoBHI U HX
MIPOU3BOJIHBIE.

PaznpakMMOCTb U PEryisuus y opraHu3MoB. Pa3ipa)kuMoCTh y OJJHOKJIETOUHBIX
opranu3MoB. Takcucbl. PazapaKMMOCTb W peryisiuuss y MHOTI'OKJIETOYHBIX
pactenuii. PocToBble BelecTBa U MX 3HAUCHUE.

HepBHas cuctema u peduieKTopHasi peryJisiiusi Y MHOTOKJICTOYHBIX >KHBOTHBIX.
HepBnas cuctema u €€ oTAesbl. DBOMIONMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputMoB M mporpamMm s dPPEKTUBHOH (PYHKIIMOHATBHOM
AaHHOTAllUM ~ TEHOMOB,  TPAHCKPUIITOMOB,  TIPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTraHU3MOB, PACTEHHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

OpraHbl ¥ cUCTEMBI OPraHoOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KUBOTHbIX. Pedrnexc u pednexkropHas nayra. be3ycinoBHble U yCIOBHbBIE
pednexcel. ['ymopanbHasi perymsiiust ¥ SHJIOKPHUHHAs CHCTEMa >KMBOTHBIX U
yesoBeka. JKenesbl SHAOKPUHHOM CUCTEMBbI U UX TOPMOHBI. [lelicTBME TOPMOHOB.
B3anMocBsa3bp HEpBHOW W JHIOKPUHHON cucTeM. [mnoramamo-runoduzapHas

cuctema. Pedniexc u pednexropnas ayra. besycioBHble U yCI0BHbIE pehIeKCh

5.2

3ammuTa opraHu3ma ot Oosie3Hed. MiMMmyHHas cuctema yenoBeka. KieTouyHwlld U
TyMOpaJbHBIA HMMMYHHUTET. Bpoxa¢HHBIN, NpHOOpEeTEHHBIH crienupuIecKuid
UMMyHHUTET. Teopusi KIOHaNbHO-celeKTUBHOro ummyHuteta (IL.Dpmux,
®.M.bepuer, C.Tonerasa). BocnamurtenpHble OTBEThl OpraHu3MoB. Pousb

BpO)K,Z[éHHOFO HMMYHHUTCTA B Pa3BUTUN CUCTCMHBIX 3a00JIeBaHUI

5.3

KpOBeHOCHaSI cucrtemMa u eé Opra”bl. Cepnue, KPOBCHOCHBIC COCYAblI U KPOBb.

Kpyru kpoBooOGpamienus. Pabota cepaua u e€ perymnsuus

5.4

Z[LIXaHI/IC YCJI0BCKa. I[I/I(I)(I)YBI/I}I ra3oB 4Cpe3 NMOBCPXHOCThb KIICTKH. I[BIX&TCHBH&H
CHUCTCMa YCJIOBCKaA. ILBIX&TGJIBH&SI MOBCPXHOCTD. PCFyHSH_II/ISI JAbIXaHUs.

JIpIxaTeabHbIe 00BEMBI

5.5

[TumeBapuTtenbHas cucreMa uenoBeka. OTHenbl NHIEBAPUTEIBLHOTO TpaKTa.
[ImmeBapurenpHple  Kene3bl.  BHYTPUIIONOCTHOE M BHYTPHUKJIETOYHOE

MUIIEBApEHUE

5.6

ITokpoBsl u wux mnpousBoanble. Opranbl BbyieneHusa. [louku. Crtpoenue u
¢byHkunoHnpoBanue HegpoHa. OUIBTpAIMs, CEKPEIUst U 00paTHOE BCACHIBAaHHE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHusl. OOpa3oBaHKE MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IC YyeJIoBeKa: MblIeuHas cucteMma. CkeJIeTHEIC MBIIIObLI 1 HUX pa60Ta.

CrtpoeHue U TUIBI COEAUHEHUS KOCTEH

Teopm{ ABOJIIOIMH. Pa3BuTHE )KU3HU HA 3emie
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6.1

OpomonmonHass  Teopus Y. JlapBuHa. IIpennocwsiiku  BO3HUKHOBEHUS
napBuHM3Ma. JKHU3Hb U HayuyHas nearenbHocTh Y. JlapBrHa.

JiBmokymue cuiel 3Boarouuu BunoB mo Y. JlapBuHy (BbICOKAass MHTEHCHBHOCTH
pa3sMHOXEHHsT OpraHM3MOB, HAcJEJCTBEHHAas WM3MEHUYMBOCTh, Ooppba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U HCKYCCTBEHHBII 0TOOD).

Odopmienne cuntetnyeckord teopuu sBomonun (CTD). HeirpansHast Teopus
sBomonuu. CoBpeMeHHas HBOMIOLMOHHAA OHOOrHs. 3HAUYCHHE SBOJIOIMOHHON

Teopur B POPMUPOBAHUN €CTECCTBCHHO-HAYYHOW KapTHUHBI MUPA

6.2

[lomynsiumst kKak 3JeMEHTapHas enuHuia 3BoNOLMU. COBpEMEHHBIE METOBI
OLIEHKM T'€HETHYECKOTO pa3HOoOOpa3usi W CTPYKTYpbl momyisuuid. M3meHenue
reHooHAa MOMYISIIMM KakK 3JIEMEHTapHOE SBOJIOLUOHHOE SIBICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaiitnOepra.

OneMeHTapHble  (akTOpbl (IBIKYIIME CHJIBI) DBOJIONUH. MyTallmOHHBINA
mporecc. KomOuHaTuBHAs wu3MeHUMBOCTH. [Jlpeii) TeHOB — clilydaiiHble
HEHANpaBlIEHHbIE HW3MEHEHUS 4YacToT ajuleneil B momynsuusax. Oddexr
OCHOBATEJIS. Murparuu. W3omsius TOTTYJISIINA: reorpaduueckas
(mpocTpaHCcTBEHHAas ), OMoJIoTHYecKast (pPErpoIyKTHBHAS ).

EcrectBennsiii  oTO0p — HampaBistomMid — Qgaxtop dBomoruH.  DopMmel
€CTeCTBEHHOT0  OTOOpa: JABIDKYIIUHM, CTAaOMIM3UPYIOUIUHM, pa3pbIBaOIIUN
(mm3pyntuBHbIH). [TonoBoii 0TOOD.

[lpucnocoOiIeHHOCTh  OpPraHM3MOB  KakK  pe3ylbTaT  MHUKPOAIBOJIOIHH.
Bo3HukHOBEHHE  MpHUCIIOCOONEHM Yy  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. Ilpumeps! npucnocobienuii y opranu3smMoB. OTHOCUTENBHOCTh
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BupgooOpasoBanue Kak —pe3yabTaT
MUKpodBOTIONMU. M3omsiua — kirodeBoil daktop BuaooOpazoBanus. [lytu u
CIIOCOOBI BHU1000pa30BaHMUS: aJUIONIATPUIECKOE (reorpaduueckoe),
CUMITaTpUYECKOe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUILUIONIU3AIIMS,
rubpuauzaiys). JJInTe1bHOCTh 3BOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pasusl.

Ponp 3BOMIOIIMOHHON OHOJOTMM B Pa3pabOTKe HAyYHBIX METOJIOB COXpPAaHEHMS
O6nopazHooOpazus. MUKpPOIBOIIOLKS W KOJBOJIIOLMS MMApa3uTOB M HUX XO3sEB.
MexaHu3mbl HOpMUPOBAHHS YCTOHYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI GOPHOBI

Cc Hel

6.3

Mertoabl n3ydeHus: MakposBoitouuu. IlaseoHTonornueckue MeToabl M3ydeHHUs
sBomtonun. [lepexoanbie GopMbl U PUIOTEHETUYECKHE PSIBI OPTAaHU3MOB.
Bbuoreorpaduueckue meroapl nzyueHus sBosronuu. CpaBHeHHE (IIOpHI U QayHbI

MaTEPHUKOB M OCTPOBOB. bruoreorpaduueckue obnactu 3emuu. Bunbi-sHaeMuku u
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PEJUKTBHI.

DOMOpPHOJIOTHYECKHE U CPAaBHUTENBHO-MOP(HOIOTUYECKHE METOABl H3y4eHUS
HBONIIONIMU. [ eHeTHYeCcKre MEXaHU3MbI JBOJIOIMK OHTOTE€HE3a M TOSIBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W  AHAJNOTUYHBIE  OpPraHbL
PynumeHnTtapHple  opraHbl M aTaBU3MBL.  MOJEKyIsIpHO-T€HETHUECKHE,
6I/IOXI/IMI/I‘-I€CKI/IC u MaTEMAaTUYCCKUC METOABbI HN3YUCHUA 3BOJIFOIIUH.
T'oMmooruuneie reHEbl COBpeMeHHI)IC MCTOJbI ITOCTPOCHHA q)HJIOFCHeTI/I‘-IeCKI/IX
JIepEBbEB.

XpOMOCOMHBIC MyTalliu 1 3BOJIOLNUA T'CHOMOB.

O6mme 3axkoHOMepHOCTH (TIpaBmiIa) SBOMIONKMK. HeoOpaTUMOCTH 3BOJIOIHH.

AnantuBHas paauanys. HepaBHOMEpHOCTh TEMITOB 3BOJIIOIUN

6.4

Hayunple rHMOTE3pl NPOUCXOXKIACHUS SKU3HM Ha 3emiie. AOuoreHes u
naHcnepmus. JloHay4dHble MPeICTaBICHUS O 3apOXKICHUH KU3HU (KPEALMOHU3M).
['mnores3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPKEHUE OIBITAMU
®. Penu, JI. Cnamnanmanu, JI. Ilactepa. IIpoucxoxneHue XU3HM U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tallbl HeopraHMueckod sBoironuu. [lmanerapHas (reosoruueckas)
HBOJIOIMS. XHUMHMYECKas »dBOJMIOLUSA. AOHMOTEHHBIH CHHTE3 OpraHHYECKUX
BemectB U3 Heopranumueckux. Omeir C. Mumnepa u I'. FOpu. O6pa3zoBanue
nosuMepoB u3 MoHoMepoB. KoanepsatHas runoreza A.M. Onapuna, runoresa
nepeuyHoro Oymeona JIx. XonaeitHa, reHetruueckas rumore3a [. Mémnepa.
Pu6o3umer (T. Yek) u rumote3a «vupa PHK» V. TI'mnbGepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

Uctopus 3emnu u meronbl e€ usydeHus. Vckonmaemble opraHndeckue OCTATKU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M aOCONIOTHAS TE€OXPOHOJIOTHS.
['eoxpoHosoruueckas 1mKasia: S0Hbl, 3pbl, HEPUOBL, SITOXU.

Hauanbnble 3Tansl opranndeckoi 3Bosironuu. [losBieHne M 3BOIONUS MEPBBIX
KJIETOK. OJBoyonusi MeTabonu3ma. BO3HHMKHOBEHHME TEPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHAJIOT TIEPBBIX Ha 3emiie COOOIIECTB.
CrpomaTonutsl. [IpokapuoTsl U 3yKapHOTHI.

[IpoucxoxaeHne 3ykapuoT (CHUMOHOreHe3). DBOJIOIMOHHOE IMPOUCXOXKIECHHE
BUpYycOB. IIpoMcxokneHHMEe MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX T'PYNI MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIC 3Tambl SBOJIIOLMHU BBICIIUX pacTeHU. OcHOBHBIE apoMOp(do3bI
pacrteHuid. Bbixon pacrenmii Ha cymry. IlosBneHue CHOpOBBIX pacTEeHUN U
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. IIpoucxoxkieHune IBETKOBBIX
pacTeHun.

OcHOBHBIE d3Tambl HBOJIOLUUUA KUBOTHOTO Mupa. (OCHOBHBIE apoMOpGO3bI
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KUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIECHHE COBPEMEHHBIX
TunoB. [lepBrle XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS TO3BOHOYHBIX.
[Mpoucxoxnenne ampubuii 1 pentuauil. IlpoucxoxieHne MIEKONUTAONMX U
ntun. [Ipunnun kiarodeBoro apomopdosa. OcBoeHHe OECHO3BOHOYHBIMH M
MI03BOHOYHBIMHU )KMBOTHBIMH CYIIIH.

Pa3BuTue xu3HU Ha 3eMJie 10 3paM U MepHoJaM: apXei, MpoTepo30i, Naaeo30u,
Me3030#1, KaiHO30M. OOmas xapakTepUCTHKA KIUMAaTa M TEOJOTHYECKUX
npoueccos. [losiBaeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTiIe00pa3oBaHue:
€T0 YCIIOBHS U BIIMSTHUE HA Ta30BbIN COCTaB aTMOC(hepHl.

MaccoBble BBIMHpaHHs — DKOJOTMYECKHME KPHU3HUCHI Mpouoro. I[IpuuuHbel u
CJIEJICTBUSL MacCOBBIX BbIMHpaHUil. COBpPEMEHHBIN 3KOJOTWYECKUN KPHU3HUC, €0

0COOEHHOCTH

6.5

Pasgenst m 3amaum  anTpomnosioruu. Metoael aHTponosiornd. CTaHOBIICHHE
MIPEACTABICHUMN O MPOUCXOKACHUM YeaoBeKa. COBPEMEHHBIE HAYUHBIE TEOPHH.
CxoacTBO 4enmoBeKa C KUBOTHBIMH. CHCTEMaTHUECKOE IOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKAa C  JKMBOTHBIMHU:  CPaBHUTEIBHO-
MOP(OJIOTHIECKHUE, AMOPHOJIOTUYECKHE, (hbU3MOTTOTO-OMOXUMHYECKHE,
noBeaeHyeckre. OTINYHUs YeIOBeKa OT KUBOTHBIX. [IpAMOX0XKIeHNE 1 KOMIUIEKC
CBSA3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOH CUTHAJIBHOM
CUCTEMBI.

JBmwxyue cuibl ((akTopbl) aHTPONOTeHe3a: OWOJOTHYECKHE, COIHMAaJIbHBIC.
CooTHolreHne ONOIOTHYECKUX U COUUAIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.
OCHOBHBIE CTaJIMM AHTPOIIOreHe3a. ABCTPAIIONIUTEKN — JBYHOTUE MIPEAKY JIFOACH.
UYenoBek  yMmenblil, MepBbIE HW3rOTOBIEHUS opyauil  Tpyaa. UYenosek
MPSIMOXOIAIIMNA W TIEPBBIA BBIXOA JIoACH 3a mpenensl Adpuku. YemnoBek
reiinenbOepreckuii — oOLMI NpPeoK HEeaHIEePTAIbCKOI0 YeJIOBEKa U 4YeJIOBeKa
pasymHoro. YenoBek HEaHIECPTAIbCKUWA KaK BHUJl JIIOJECH XOJIOAHOTO KJIMMAaTta.
UenoBek pa3yMHBIH COBPEMEHHOI'O THIIA, JEHHUCOBCKUN 4YEJIOBEK, OCBOECHHUE
KOHTHHEHTOB 3a npenenaamu AQpuku.

DBOJNIOIUST COBPEMEHHOIro uejoBeka. EcTecTBeHHBI OTOOp B MOMYJSIUSAX
yenoBeka. MyTallMOHHBIN Tpoliecc U momuMopdusM. [lomymsiioHHBIE BOJHBI,
npeiid renos, Murpanus u «3pQPexT ocHOBATENS» B MOMYISIIHIX COBPEMEHHOTO
YEJI0BEeKa.

UYenoseueckue pacel. Ilomatue o pace. bonbpmme pacel:  eBporeouaHas
(eBpasumiickasi), aBCTpajO-HErpoujHas  (dPKBaTOpUAJbHAsI),  MOHTOJOHMIHAS
(a3maTcko-aMepuKaHCcKasd). Bpems u myTu pacceieHus ueloBeKa [0 IUIaHETE.
EnunctBo  yenmoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb  pacu3Ma.

[Ipucnoco0aeHHOCTh 4YeIOBEKa K pa3HbIM YCJIOBHSM OKpYXaroIled Cpeasbl.
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Bausinue reorpaduueckoit cpenbl M Apeiida TeHOB Ha MOpP(DOJIOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIOBCKaA

ODKOCHUCTEMEI U MpUCymuec MM 3aKOHOMEPHOCTH

7.1

Paznensl u 3agaun skonoruu. CBsi3b 3KOJIOTMHU C IPYTUMHU HayKaMH.
Mertoabl skonoruu. IloneBble HaOmoAeHUs. OKCIEPUMEHTHI B  HKOJOTHM:
NpUpoaHble U JabopaTopHble. MoOAETMpPOBAHHE B 3KOJOTMH. MOHHUTOPUHT

OKpYKaroIllel Cpeibl: TOKAIbHBIN, perHOHATBHBIN U TI00ATbHBIHN

7.2

Okonornyeckre (akTopsl U 3aKOHOMEpHOCTH uX zeictBus. Knaccuduxanms
HKOJIOTUYECKUX (PAKTOpOB: aOuMOTHUYEeCKHe, OMOTHYECKHE, aHTPOIOTEHHBIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHA SKOJIOTMYeckux ¢akropos. IlpaBuio
munnmyma (K. Hlnpenrens, FO. JIuOux). TonepaHTHOCTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPTAHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak sKoyoruueckuit (axrop. JleiicTBue pa3zHbix
YY4aCTKOB COJHEYHOIO CIHEKTpa Ha OpPraHu3Mbl. DKOJOTUYECKUE TPYIIbI
pacTeHuil W JKMBOTHBIX IO OTHOIICHWIO K cBeTy. CHUrHambHas pojb CBETa.
DOTONEPHUOIU3M.

Temmeparypa kak dkosormdeckuii dakrtop. JlelicTBue Temmeparypbl Ha
opranu3Msl. [ToWKUIOTEpMHBIE U TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHbBIC U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak 9konorudeckwit  (aktop. IlpucmocoOneHuss pacTeHUil K
noJyiep KaHuio0 BogHoro Oamanca. Kiaccugukaius pacTeHUl MO OTHOLICHHIO K
BoJie. [IprcnocobneHust >KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKHMA.

Cpenpl oOuTaHHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/AYILIHAs, I1OYBEHHAs,
ryOMHHAs ~ TMOJANOYBEHHAs, BHYTPUOpPraHM3MeHHas. (DHU3UKO-XMMUYECKHE
0COOEHHOCTH cpell OOUTAaHWS OpPraHuM3MOB. lIpHcrOCOONIEHUS OpPraHW3MOB K
’KM3HH B Pa3HBIX Cpefax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMbL. CYyTOYHBIE M TOJJUYHBIC
put™mbl. [IprcnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSIM YCIIOBHM
KH3HH.

Kusznennsie Gopmbl opranuzmoB. [lonsitue o >xu3HeHHOU (opme. JKu3HEHHBIE
(GbopMbI pacTeHuil: AepeBbs, KYCTApHUKH, KYCTapHUYKH, MHOTOJIETHHUE TpPaBbl,
oJlHoJieTHUE TpaBbl. JKuzHeHHbIe (HOPMBI JKUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHMSI 1 00pa3a )KU3HHU.

buotnueckue dakropbl. Buasl OMOTHYECKMX B3aUMOJEUCTBUIN: KOHKYPEHIIUS,
XHUIIHUYECTBO, cMMOU03 U ero ¢opmel. [lapazutusMm, xoomeparus, MyTyalusM,
KOMMEHCaIN3M (KBapTHPaAHTCTBO, HaXJIEOHUYECTBO). Hetpoduueckue
B3aUMOJeHCTBUS  (Tomuueckue, (Qopuueckue, (¢dabpuyeckue). 3HaUYCHUE

OMOTHYCCKUX B3aUMOJCUCTBUM IS CYIICCTBOBAHUA OpPraHU3MOB B CpCIC
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oOUTaHUs. HpI/IHLII/IH KOHKYPCHTHOT'O UCKIIFOYCHUSA

7.3

DKOJOTUYECKUE XapaKTepUCTHKHU momymsiiuu. [lomynanus kak Ouonorudeckas
cuctema. Ponb HeoTHOPOAHOCTH cpelibl, (hru3nuecKux 0aphepoB U 0COOEHHOCTEH
OHMOJOTUN BUIIOB B (DOPMHPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI MOMYISIIUHA.
OcHOBHbIE MOKa3aTenu NOMYJSLUUU: YUCIEHHOCTb, IJIOTHOCTb, BO3pPACTHAs H
MOJIOBAasl CTPYKTYpa, POXKIAeMOCTb, MPUPOCT, TEMII POCTAa, CMEPTHOCTD,
MUTpaIusi.

Dxoyioruueckas CTpykrypa mnomyisuud. OIIeHKa YHUCICHHOCTH TOIMYJISIINH.
JunaMuka nomyisinuyd U €€ peryisuus. bUOTHYeCKUd MOTEHIMAT MOMYJISIUH.
MopenupoBanue AWMHAMUKH —Tonyisiiud. KpuBble pocTa  YMCICHHOCTH
nonynsiuud. KpuBble BBDKHBaHUA. Perynsmusi 4ucIeHHOCTH TMOMYISIHN: POJIb
(akTOpOB, 3aBHCAIIMX W HE 3aBUCSIMIUX OT IUIOTHOCTH. OKOJOTHYECKHUE
ctpareruu BunoB (I- u K-ctparerun).

[Tonsitue 00 oKoyorMYeckol Hume Buaa. Mectoooutanue. MHoromepHas
Mojienb dKkojorndeckod Humm Jk.M. XatunHcona. Pa3mepsl 3Kojg0rHuecKoin
Humy. [loTeHnmanbHast 1 peaau3oBaHHAS HUIIIH.

Buag xak cucrtema nomynsuuid. Apeanbl BUIOB. Buasl U UX KU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTM  TOBEACHUS M MHUTpaluid  KUBOTHBIX.

buonorunyeckue nHBa3zuKU YYKCPOJAHBIX BUIOB

7.4

CoobmiectBa opranu3MoB. buorneno3 u ero crtpykrypa. CBsi3u Mexay
opraHu3MamMu B OuoIEeHO3e. JKocucTteMa Kak OTKpeITas cucrtema (A.JDx.
Tencnu). @yHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpoduyeckue memnu U CeTH.
AbuoTtnueckue 010ku sKocucteM. [TouBel W Wbl B dKocucTeMax. KpyroBopoT
BEIIECTB M IMOTOK YHEPTUHU B SKOCHCTEME.

OcHOBHBIE TIOKa3aTeIN KOCHUCTEMBI. bromacca W mpoayKius. DKOJIOTHUYECKHE
MUPaMUJIBI YUCeIl, OMOMACCHI M SHEPTHH.

HamnpapnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIECCMM M WX MPUYMHBL AHTPOIIOI€HHBbIE BO3/IEHCTBUS Ha
cykueccun. KimmmakcHoe coobuiectBo. buopaznooOpasue v mojiHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTONYMBOCTH COOOILECTB.

[Ipupoanble HSKOCHCTEMBI. AHTPONOI€HHBIE 3KOCUCTEMBI. ATpO’KOCHCTEMA.
ArporeHo3. Paznnuus Mexay aHTpOIIOr€HHBIMU U IPUPOIHBIMU 3KOCUCTEMaMHU.
VYp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. I'opojickas diopa u
¢dayna. CunanTponuzanus ropojckoil (hayHsl. buonornueckoe u xo3sHCTBEHHOE
3HAYEHHUE arpo’KOCUCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMOJICUCTBUI OPIraHU3MOB B DKOCUCTEMAX.

[IepeHoC 3HEPrUM M BELIECTB MEKIY CMEKHBIMU 3KOCUCTEMaMHU. Y CTOMYMBOCTD
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OpraHnu3mMoB, HOHYJ'IHI_II/Iﬁ U 3KOCUCTEM B YCIOBHUAX CCTCCTBCHHLIX U

AHTPONOT€HHBIX BO3ACUCTBUN

7.5

buocpepa — oOmerutanerapHas oOonouka 3emiin, TIE CYHIECTBYET WU
cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Oumocdepe. Obnactu
6uocdeps! u e€ cocran. XKupoe BemiecTBo 6Mochepsl U ero PyHKIUH.
3akoHOMEpHOCTH cyiecTBoBaHust Ouocheper. OcobeHHOCTH Omochepsl Kak
ro0ankHOM  dKOocHUCTeMbl.  J[MHaAMuUYeckoe  paBHOBecMe B Ouocdepe.
KpyroBopotsl BemecTB MW OHMOT€OXMMHYECKME MHKIBI (Yriepojaa, a3oTa).
PutmuuHOCTH sIBNEHMIA B Onocdepe.

3onanbHOCTh Onocheprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHApPA,
XBOWHBIE Jieca, CMEIIaHHBbIE WM IIMPOKOJMCTBEHHBIC Jeca, CTENH, CaBaHHEI,
IYCTBIHH, TPONHMYECKHE Jieca, BBICOKOTOphs. KimMaT, pacTUTENBHBIA U
’KMBOTHBIA MHUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS KHUBBIX CHCTEM, OICHKAa MX PECYpCHOTO INOTEHIHaNa U

onocdepHbIX QYHKITUN

7.6

DKOJIOTHYECKHe KPU3UCHI U UX MpUUMHBL. BoznelicTBue uenoBeka Ha Ouochepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OXpaHa BO3Ayxa. 3arpsi3HEHUE BOJHOU CpPEIIbl.
Oxpana BoaHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3MeHeHune kaumara.

AHTpPOIIOT€HHOE BO3/IEUCTBUE HAa PACTUTEIBHBIM W KMBOTHBIM Mup. OxpaHa
PacTUTEIBLHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPHUHLMIIBI OXpaHbl MPUPOJBL.
Kpacubie kuuru. Ocobo oxpansemble mpupogusie Ttepputopun (OOIIT).
borannueckue cajpl U 300J0TMUECKUE MTAPKU.

OCHOBHbBIE TPHUHLMIIBI YCTOMYMBOI'O pa3BUTHUsI YEJIOBEYECTBA M TMPUPOABL.
PanmonaneHoe  NpUPOJONOIB30BAHME U COXpaHEHHE  OHMOJIOrHYECKOIo

pazHooOpa3zus 3emin
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

1. Vuebnuk 6monorus 10 knacc. A. B. Tepemos. P. A. [lerpocoBa. U3natensctBo MHeMo31HA

2. Yuebnuk Ouonorus 11 kmacc. A. B. Tepemos. P. A. [letpocoBa. M3natenscTBo MHEMO3uHa
METOJUYECKHUE MATEPHUAJIBI JJI51 YYUTEJIA

"MeToan4ecKne peKOMEHIAIUH 0 npenogaBannio ouonornu B 10-11 knaccax" —
COJIEP>KUT PEKOMEHIAINH 110 peaan3alui y4eOHbIX TUIaHOB U 00pa30BaTeIbHBIX IPOTPAMM.
"Y4yeOHO-MeToANMYeCKHIT KoMIIeke Mo 6uostorun s 10-11 knacca" — BrimroyaeT B ceds
KOHCIIEKTHI YPOKOB, 3aJaHusl, KOHTPOJIbHBIE paOOTHI U TabOpaTOpPHBIE PaOOTHI.

"IIporpamma yriy6JieHHOro usy4enust ouonorun" (mox penakuueit B. B. [InotHukosa) —
yueOHBIN TUIaH U CoJepKaHue Kypca JJisl YIIIyOJIeHHOTO U3ydeHHs OMOJIOTHH.
"MeTonn4eckue NocoOHs MO0 OPraHu3anuy JadopaTopHbIX padoT' — NHCTPYKLMH 110
IIPOBEICHUIO IPAKTUYECKUX 3aHATUHN U 1a00paTOPHBIX MCCIIETOBAHUM.

"MeToauka npenojaBaHus 0uoa0oruu'’ — mocodue, OCBEIIAIIIEe COBPEMEHHBIC TTOIXO0IbI K
00y4eHHIO, METOAMYECKHUE TPUEMBI U TEXHOJIOTUU O0Y4EHUSI.

Y4eOHble nocoOust VI yYuTeJIei:

"3agauu u TecThbl MO OuoJioruu st 10-11 kiaccoB" — cOOpHUK 3aJaHU I KOHTPOJIS U
OLICHKH 3HAHUM y4allUXCsl.

"KoHcneKThl YPOKOB 10 OMOJIOTHH" — rOTOBBIE pa3pabOTKU YPOKOB C YY€TOM TPeOOBaHHM K
COJICPKAHUIO U METOJUKE MPEIo aBaHusl.

"IIpoekTHBbIE PA6OTHI 110 OMOJOTUHN' — METOAMYECKHUE YKa3aHUS 110 OpraHU3auu
HCCIIE0BATEILCKON U MPOEKTHOM AESATEIbHOCTH YUaIIUXCSI.

"JlaGopaTopHbie padoThI Mo OHOJIOTHH' — TTOCOOKE C OMMCAHUSAMHU JTabOPaTOPHBIX PadoOT U
PEKOMEHIALMSIMU 10 UX TPOBEJICHHUIO.

JonmosHUuTE/IbHBIE pecypehl:

Mopran "buoaypuk" — nudposas miathopma, BKIIOYAONIAS] METOIHYECKAE MATCPUAITBI 1
pecypchl sl yauTenei OHoI0ru.

DJIeKTPOHHBIE )KYPHAJbI U My0JMKANNH 10 METOAMKE NMpenogaBaHus OMOJI0TUHU —
Harpumep, "buonorus B mkose" u apyrue npodeccuoHanbHbIE U3aHUs.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

@opyMbI 1 c0001IECTBA YUUTeJIeil 0M0J0rMH — 0OMEH OIBITOM, METOJUYECKUMH HaXOKaMU U
pecypcaMu ¢ KOJUJIETaMH.

Oobpa3oBartesibHble MIATHOPMBI (Hanpumep, "Yuutenbckas razeta" u "llemaroruueckuit
noptan") — riae MOXHO HAalTH CTaThU M MAaTEPHUAIIBI 10 METOUKE TIPETIOAaBAHMS.
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