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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoJIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®@enepanun»y, ®I'OC COO, Konmemuuu mnpemnogaBaHus
yuebHoro npeamera «bronorus» u OCHOBHBIX MOJIOXKEHHH (peaepanbHoil paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOnplii npeamer «buonorus» yriyonéaHoro ypoBHs usyudeHus (10—11 xmaccer)
SBIISICTCS OJIHUM W3 KOMIIOHEHTOB INpenMeTHOH obnactu «EcTecTBeHHO-HaydHBIC MPEAMETHD».
Cornacro monoxkenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yIIIyOJIEHHOM YPOBHE, SBIISIIOTCS criocoOoMm muddepeHianu oOydeHus Ha YPOBHE CPETHETO
oOuiero oOpa3oBaHMsl M NMPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEIICHHE
00pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PAa3BUBAIOIIMX 33/a4, CBSI3aHHBIX C MpodopHeHTaruei
oOyyarouuxcss ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTM HAydHOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma nmo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeIU U 3a1adax
u3ydeHus yueOHoro npeameta «buomnorus» Ha yriiy0ja€HHOM ypOBHE, OINpeesseT 00s3aTenbHoe
(MHBapMaHTHOE) MPEAMETHOE COJAEpKaHHE, €ro CTPYKTypUpOBaHHE MO pa3feiiaM U Temawm,
pacnpeziesieHue Mo KjiaccaM, peKOMEHyeT MOoCIe0BaTeIbHOCTh U3YUEHHUsl yueOHOro MaTepuaa
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OHMOJIOTHU pean30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3Y4YCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIero oOpa3oBaHUs,
Onmaromaps 4yeMy IPOCMATpPUBAETCSl  HANPaBICHHOCTh HAa  MOCIEAYIOIIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUN, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], MPEICTaBICHUN O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOr0 OTHOILIEHUS K OKpYXKarolled mHpupoaHoil cpene. B mporpamme mo
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buonorus» B peaau3anuu
tpedboBanuii ®I'OC COO k MmIaHUPYyEeMbIM JHUYHOCTHBIM, METANPEJAMETHBIM W TPEIAMETHBIM
pedynbrataM oOyueHuss W B (OPMUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JEeSITebHOCTH OOYy4aloUIuXCs MO OCBOCHHUIO COJIEp>KaHusi OMOJIOrMYecKOoro oOpa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOusblii npeaMer «buosorus» Ha YpoBHE cpenHero ooumiero oOpa3oBaHHs 3aBepIlacT
Oouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHHM
oOyyaromuxcss O JKMBOH TpUpOAE, OCHOBaX MOJEKYISIpHOM M KIETOYHOH Ouojoruw,
SMOPHOJIOTUH U OUOJIOTUM PA3BUTHS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOTHH, IBOJIOIHMOHHOIO
yUEHUS U IKOJIOTHH.

N3yuenne yuebnoro mpeamera «buosorus» Ha yriyOoJeHHOM ypOBHE OpPUEHTHPOBAHO Ha
MOJrOTOBKY OOyYaromuxcs K HOCTeIyIoUleMy MOJYy4eHHI0 OHOJOrMYecKoro oOpa3oBaHUs B
By3aX M OpraHM3alusX CpeIHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro CoJep)KaHus
COCTaBIJIIET CUCTeMa OHOJOIMYECKMX 3HAaHUHM, MOJYYEHHBIX NMPH H3YYEHHH OOYyJarOUUMHCS
COOTBETCTBYIOLINX CHUCTEMATUYECKUX pa3/eloB OWMOJOTMH HAa YPOBHE OCHOBHOIO OOIEro
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, paCIIMPEHBI U YIITYOIEHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OaKTepusaX, OpraHu3Me 4eJOBeKa,
O0ImMX 3aKOHOMEPHOCTSX KH3HH, MJOMOJHHUTEIBHO BKIIOUEHBI OMOJOIMYECKHE CBEICHUS



IIPUKJIATHOTO M TOHUCKOBOI'O XapakTepa, KOTOPhIE MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI VIS
nocueayomero Beioopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TOJTYYCHHBIMU OOY4aIOIUMHUCS PH U3YyYCHUU (DU3UKU, XUMHH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMy mnpenmery "buonorus" otpaxaer CHCTEMHO-
YPOBHEBBII M 3BOJIOLUOHHBIN MOAXOAbI K H3ydeHUto Ouojsoruu. CoriacHO UM, HU3y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3al|H,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HOO0Opa3us
mwiaHetsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KIETOYHOH Ouosioruy,
SMOpHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIIMHM, OMOTEXHOJIOTHMH U CUHTETUYECKOM
OMOJIOTHH, AaKTyaJIM3UPYIOTCS 3HAHUS oOywaroumuxcs Mo OOTaHMKE, 300JI0TMH, aHATOMUH,
¢dbusmosorun yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yYEHHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH OOECHEUYUTh OCBOCHHME O0O0Yy4arolIUMUCS
OMOJIOTMYECKUX TEOpUH U 3aKOHOB, WJIEH, NPUHIUIOB MU MpaBW, JEXKaluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKH, OpraHu3Ma, MOMYJSIUU, OMOLIEH03a, AKOCHCTEMBI, O BBIJAIOIIMXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH, NMPUKIAJHBIX acCHeKTax
Ouosnornueckux 3HaHWM. J[7s pa3BUTHS U HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsiy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepHalla B COJIEPKaHUU MPOTPaMMBbl 110
OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPHEH CTaHOBJIEHMSI U Pa3BUTHUS TOM WM HWHOU
obnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEHICHHE BaKHEUIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyoJ€HHOM YpOBHE — OBIIaJICHHE
0oOyyaroUMMUCSl 3HAHUSIMU O CTPYKTYpHO-(YHKIIMOHAILHOW OpraHU3al[Md >KUBBIX CHCTEM
Pa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3TU 3HAHUS B (POPMHUpPOBAHHM MHTEpeca
K omnpenenéHHoi obnactu npodeccuoHaIbHON N1eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHEH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PelieHrneM CIEIYIOUIUX 3a/1au:

OCBOGHHE OOYy4YalOlIUMHUCS CUCTEMbl OHOJIOTUYECKUX 3HAHHW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsIX, KOHIEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IpaBUIIAX,
COCTABJISIIOLUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTHUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTHYECKHX CUCTeM (KJIETKa, OPraHu3M, MOIMYJsALus, BUJ,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAHHIX B
OHOJIOTHH;

O3HAaKOMJIEHHE  OOydJaloluxcs ¢  METOJAaMM  [O3HAHWUSA  JKMBOH  HPUPOMIBI:
UCCIIEI0BATEIbCKUMHU METOJaMU OMOJIOTMYECKUX HayK (MOJIEKYJISPHOM M KIETOYHOW OMOJIOTrHH,
SMOPHOIOTUH U OMOJIOTMU Pa3BUTHUS, TCHETUKU M CENEKIUH, OMOTEXHOJOIMH U CUHTETUYECKOH
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSITENIbHOIO  MPOBEACHUS
OMOJIOTUYECKUX HCCIIEJIOBAHUN B J1abopaTopu U B mpupoje (HabiarogeHue, H3MEpeHHE,
9KCIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaZIcHHEe OOYYalOUUMHUCS YMEHHMSIMU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIW3UPOBATH U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTAQHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHOJOTHM W  COIMAJIBHO-
HSKOHOMHYECKUMH U 3KOJOTHYECKMMHU MpoOIeMaMH 4YelOBEYEeCTBA; OLIEHHBATH IOCIEACTBUS



CBOEH JEATENIbHOCTH 110 OTHOLIEHUIO K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/IOPOBBIO  OKpPYXAIOIIUX JItoJel; O0OOCHOBBIBATH M  COOJIOAATH  MEphI
npo(MIaKTUKU MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUJia MOBEJICHHUS B MPUPOJEC U 0OecreueHHs
0€30MaCHOCTH COOCTBEHHOW JKM3HEICSITEIBHOCTH B YPE3BBIYAMHBIX CUTYalUsAX MPHUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapakTepU30BaThb COBPEMEHHBIC HAy4HbIE OTKPBITUS B 00JacTh
OHOJIOTHH;

pa3BUTHE y 00YYaIOIIMXCS MHTEIUIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMH M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HCCIEIOBAaHMS, IMPOBEICHUS
SKCHNEPUMEHTAJIbHBIX HCCIEIOBaHUI, pelmIeHUs] OMOJOTMYEeCKUX 3aJlad, MOJEIUpPOBaHUs
OMOJOTMYECKUX OOBEKTOB U MPOIIECCOB;

BOCIHTaHUE y OOy4JaroOmMXCcs IEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJE B IEJOM U K
OTIEeNbHBIM €€ OO0beKTaM | SBJICHUSAM; (OpPMUpOBAaHME DKOJOTHUYECKOW, TE€HETHYECKOMH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHUPOJE; WHTETPAMN E€CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpereHue 00yJarIUMUCI KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAOINOJIb30BaHNUN
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOIO 3[0POBbS M 3J0POBbSl OKPYXKAIOMIMX JtoJeH (COOMIOIeHUST Mep
npoduIaKTUKK  3a0oJyieBaHMM,  oOecredeHre  O€30MacHOCTH  KU3HEACSITEIIBHOCTH B
Ype3BhIYANHBIX CUTYAIUSAX IPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BaHUS
OMOJIOTMYECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOU JKU3HH;

CO3JaHME YCIOBHMH JJIi OCO3HAHHOTO BbIOOpa OOYyYAIOMIMMHCS WHIUBUAYAIbHON
00pa3oBaTeIbHONM TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHenyronemMy mpodecCHoOHATbHOMY
CaMOOIIPENIeICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M TOTPEOHOCTIMHU
peruoHa.

OO01ee 4KuCIO YacoB, OTBEACHHBIX HA HM3ydyeHUE OMOJIOTMM Ha YIIIYyOJEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBiser 204 daca: B 10 wimacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OpPM, METOJIOB M CPEACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACpKaHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouoyoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CPEIHEro MpOo(EeCcCHOHAIHLHOTO U BBICHIETO
o0OpazoBaHwUsI.

OO0s13aTeNbHBIM YCIIOBHEM TMPH 00y4eHHWH OMOJOTHMH HA YIIIyOJIEHHOM YPOBHE SIBISICTCS
MpOBeJIeHUE JIA0OpaTOPHBIX W TMpakTH4eckux pabor. Takxke ydacTHe o0Oy4aromuxcs B
BBITIOJIHEHUH TPOEKTHBIX U  Y4EOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTpeNeNeTCsl YYUTeNleM Ha OCHOBE HMEIOIIMXCS MaTepUalbHO-TEXHUYECKUX PECypcoB U
MECTHBIX IPUPOJHBIX YCIOBUH.

Ha 6a3e mnentrpa «Touka pocra» oOecrneunBaeTcss peanu3aius o00pa30BaTeIbHBIX
[IpOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTMUECKOW HampaBlIeHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUM C TpeOOBaHUSAMM 3aKOHOJATeNbcTBA B cdepe 00pa3oBaHUs U C  YUETOM
pexomenganuit denepanibHOTO oneparopa yueoHoro npeamera «buonorus». Obpa3zoBarenbHas
nporpamMma MHO3BOJISIET HHTETPUPOBATh peau3yeMble 3/1€Ch MOXO0/Ibl, CTPYKTYPY U COJIEpKaHHe
npu opranuzanuu oOyuyenus Ouosormu B 10-11 kmaccaX, BBICTpOGHHOM Ha 0a3ze Jt000oro u3
JOCTYIHBIX yueOHO-MeToandeckux komiiekcoB (YMK). Mcnonbs3zoBanue o00pya0BaHus IIEHTpa
«Touka pocta» npu peanuzanuu JanHoi OIl mo3BossieT co3aTh yCIOBHS:

* JUIsl PACIIMPEHHS COJCPKAHUS IIKOIBHOTO OMOJIOTMYECKOTo 00pa30BaHus;



¢ JId IIOBBIIICHUA 03HABATEIbHON aKTUBHOCTH 06y11a101u1/1xcs1 B eCTeCTBeHHO-Hay‘IHOﬁ
o0JacTu;

* JUIS Pa3BUTHS JIMYHOCTH peOCHKA B MpoIiecce o0ydeHus OMOJIOTHH, €r0 CIIOCOOHOCTEHH,
(hOopMHUPOBAHWS U YIOBICTBOPCHHSI COITMAILHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTEH;

¢ JJIA pa6OTI)I C OIIapéHHI)IMI/I IIKOJIbHUKaMH, OpraHu3alri UX pa3BHUTHA B Pa3JIMYHBIX
obmnacTsix 00pa3oBaTeILHOM, TBOPUECKOH IEATEITHBHOCTH.
[Tpumensist udpoBbIe Ta0OpAaTOPHH HA YpOKaX OMOJIOTHH, YUAIIUECs] CMOTYT BBITIOJHUTH
MHOYKECTBO JIAOOPATOPHBIX PabOT U IKCIIEPUMEHTOB 0 IPOTPAMME OCHOBHOM HITKOJIBL.



COJEP/KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVpPCUOM, HE BXOAMT B  IPOBEPKY
rocynapcTBeHHoi utorosoi arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUIEKCHAs Hayka. KpaTkas ucTopusi pa3BuUTHs OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE HAyYHbIE UCCIIEIOBaHMsI B OMOJIOTUH.

3HaueHue OHOJIOTMM B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosorueil. 3HaueHue OWOJOTMM B MPAKTHUYECKON
NESITEIbHOCTH YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpauuu

[optpersl: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. {apsun, Y. I'apseit, I'.
Mennens, B. W. Bepnanckuii, WU. II. IlaBnoB, M. . MeunukoB, H. W. Baswios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTHN C IPYrUMH Haykammuy, «CucteMa OHOJIOTHYECKUX
HAyK».

Tema 2. ’KuBble cucTeMbl U X H3yYeHHE

XKuBble cucTemMbl Kak mpeaMeT u3ydeHus ouosnoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTh, CIIOXHOCTb M YINOPSAJOYEHHOCTH
CTPYKTYpPBI,  OTKpBITOCTb,  CaMOOpPraHM3alMsl, CaMOBOCIPOU3BEACHUE, Pa3APaXKMUMOCTb,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHu3aldyd KHUBBIX CHCTEM: MOJICKYJISIPDHBIA, KJIETOYHbIA, TKaHEBbIH,
OpraHU3MEHHBIH, MOMYJISMOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiue B XUBBbIX cucreMax. OCHOBHBIE MPU3HAKHU >KUBOTO.
Kuznp kak ¢opma cyirecTBoBaHUsI MaTepuu. Hayku, u3ydaroniue UBbIE€ CUCTEMBl Ha Pa3HBIX
YPOBHSIX OpraHHU3aluu.

N3ydenue xuBbIX cucteM. Meroapl Omosiornyeckoil Hayku. HaGmromenwe, uamepeHue,
JKCIIEPUMEHT, CcUCTeMaru3anus, MeraaHanu3. [loHsTMe O 3aBUCMMON M HE3aBUCHUMOU
nepemMeHHol. [lnanupoBanune skcnepumenta. llocranoBka u mnpoBepka rumote3. Hynesas
runore3a. [lonsatue BeIOOPKHU U €€ noCcTOBepHOCTh. Pazdbpoc B Ouonornueckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUuMHBI UCKaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[ToHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmumer u cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HHU», «bHOJOTHYecKHe CHUCTEMBI»,
«CBOICTBa KUBOU MaTepun», «YPOBHU OPraHU3aLUU )KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOIO  OpraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBAHUE ISl TPOBEACHUS HAOIIOICHUH, N3MEPEHUI,
9KCIEPUMEHTOB.

IpakTuyeckass padora «/crnosb30BaHUE PaA3IMYHBIX METOJOB MPU HU3YUYEHUHM KUBBIX
CUCTEM.

Tema 3. buojiorust KjieTkun



Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounast teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

MeTtoapl MONEKYISIPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHS, XpomaTorpadus,
anektpodopes, METoJ  MeueHBIX aroMoB, auddepeHnManbHOE  IEHTPH(YTrUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue (DUKCUPOBAHHLIX KAemoK. DIEKTPOHHAS MHUKPOCKOIHS.
Kongokanvnasn mukpockonus. Bumanshoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuipr 1 cxembl: «CBETOBOW MHMKPOCKOI», «DIEKTPOHHBINM MHKpocKom», «Mctopus
pa3BUTHUSA METOJ0B MUKPOCKOIIMM.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKpPONpEnaparbl pacTUTEIbHBIX, JKUBOTHBIX W
OaKTepHAITBHBIX KIIETOK.

IIpakTnueckas padora «/I3yyeHne MeETOJOB KIETOYHON OHOJOrMHM (XpomaTorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [TLP)y».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MEKpPO- U YJIbTPAMUKPOAJIEMEHTHI. Boga u €€ poJib
KaK pacTBOpPUTENS, peareHTra, ydacThe B CTPYKTYPUPOBAHMM KIETKH, TEIIOPETrYISIUN.
MunepasnbHbI€ BellecTBa KJIETKH, UX OHojiorndyeckas poib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KJIETKU. buomorndeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil MoJekynbl. [lepBuunast cTpykTypa Oenka, MenTUAHAS
CBs3b. BTOpuuHas, TpeTWdHas, YeTBepTHYHas CTPYKTyphl. JleHarypamus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue GyHkmuu 6enkoB. [Ipuonsi.

VYrneBoapl. MoHocaxapuipl, AWCaxXapuibl, OJUTOCAaXapuabl W Tosmcaxapuabl. OOmuid
IUIaH CTPOCHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YIJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JIUIHAIOB.
Tpurmuuepuasl, hochomunuabl, BOCKU, crepouipl. buonorndeckue ¢pyHkiuu aunuaoB. O6mue
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TEKy4YecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxneunossie kucnotel. [JHK u PHK. Crtpoenue HyknenHoBbIX KuCIOT. HykneoTnasl.
[Mpunnun kommementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas crnmpanib.
Mectonaxoxaenue u ouonorunueckue pynkuu JJHK. Bunst PHK. ®ynknun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiuun  AT®. BoccraHoBieHHbIE TEPEHOCUMKH, UX (YHKIMM B KJIeTke. /[pyeue
Hykneo3uompugocpamor  (HTD,). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHME U OMO(PU3MUECKHE HCCIIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUl
buomonexyn u ux komniexcos. Komnvromepmsiii Ousaiin u opeaHudeckuii cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHAL0208.

JdeMoHcTpanuu

[Hoptperst: JI. Ilonunr, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XMMHUYECKHX 3JEMEHTOB B HEKHUBOH  IPUPOJEY,
«PacripeieneHne XUuMHUYECKUX 3JIEMEHTOB B )KMBOM ITPUPOIEH.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabIUIAa XUMHYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJBI», «BemectBa B coctaBe opraHu3smMoB», «CTpoeHHe MOJIEKYNbl Oenkay,
«CTpyKTypBl OEIKOBOW MOJNEKYNbI», «CTpOoeHHE MOJEKYNl YrieBoaoB», «CTpoeHHE MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyibl AT®».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlabopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKIIHIN.

JladopaTopHas padora «VccieqoBanue HyKIEHHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunel KIeTok: sykapuoTHYecKass U mpokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUs KIETKHU.

Ctpoenne mnpokapuoTHUecKor kieTku. Kierounas crTeHka OakTepuii u  apxeil.
Oco0OeHHOCTH CTpPOEHUs TeTepOTPO(PHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KiIeTOK. Mecto u
POJIb MPOKAPUOT B OMOIIEHO32aX.

Crpoenue u QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KieTkH. [lna3zmarnyeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckod MeMmOpaHbl. TpaHCIOPT BEIIECTB Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (nuddysus, obneruénHas auddysus), aKTHUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). Ilomymponunaemocts MemOpanbl. PaboTa
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros3. Dk3onuTo3. Kiierounas creHka.
CtpykTypa v PyHKIIMH KJIETOYHON CTEHKH PACTEHUM, TPHOOB.

Hurtommazma. I[luro3osb. [{utockener. JIBwkeHue nuToruia3mbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaoriazMaruueckas ceth (JI1C), anmapar [Nosbmxwy,
JU30COMBI, UX CTpoeHHe W (GYHKIUH. B3auMoCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
Ctpoenue rpaHyIsIpHOTO peTukynyma. Mexanuzm nanpasienus oOeaxoe 6 IIIC. Cunres
pactBopuMbix  OenkoB. CuHTe3  KJIETOYHBIX MeMOpaH. [magkuii  (arpaHyisipHBIN)
sHAOIUIa3MaTHUecKuil peTukynyMm. CekperopHas ¢yHkius ammapara ['onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposka b6enxkoe 6 annapame I onv0dicu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUIBL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHIpHM u minacTuia. llepBuuHble, BTOpPUYHBIE U CJIOXHBIC IIJIACTHU[IBI
(OTOCHHTE3UPYIOUIUX JYKapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOIIACTHI  BBICIIUX
pacTeHui.

Hemem6panubie opranoupl kinetku Ctpoenue u GyHKIIMHM HEMEMOpPaHHBIX OPTaHOHIOB
kieTku. Pubocomel.  [lpomescymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBpIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Knerounsiii nentp. CTpoeHMe U JBM)KEHHE IKTYTUKOB M PECHHYEK.
MuxkpoTpyOouku nuTomiasmsl. LlenTpuons. benku, accoyuuposannvie ¢ MUKpODUIAMEHMAMU U
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIMIKH, UX CTPOEHHE U (DYHKILHUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE PAcHOJIOKEHHE XPOMOCOM B MHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHa — TUCTOHBI. JuHamuxa s0epHoll
00010uKU 8 MUumo3ze. HoepHulii mpancnopm.

Knerounsle  BkmroueHus.  CpaBHUTENbHAs  XapakTEpPUCTUKA  KJIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[Hoptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKapHOTHYECKOW KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKW», «CTpoeHre MUTOXOHAPUMWY, «Sapo», «CtpoeHue
IIPOKAPUOTHYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpEnapaThl OaKTepualbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3IMYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHas padora «/ccnenoBanue 1uiasmMoan3a U AEMIA3MOJIN3a B PACTUTEIbHBIX
KJIETKaX).

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AccUMWIALNS U TUCCUMIIIALIMS — JIB€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIH UM  TreTepoTpopHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX MpOIECcCax.
DHeprerudyeckoe oOecrneueHue kieTku: npeBpaimenne AT® B 0OMEHHBIX Mpolieccax.
@depMeHTaTUBHBIM XapakTep peakUui KIEeTOYHOro Mmerabonusma. DepMeHThl, UX CTPOEHHE,
cBoiicTBa M MexaHu3M jedcTBusa. KodepmenTsl. OTnnuus (epMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopbl M OEIKU-UHTMOUTOpPHI.  3aBUCUMOCTh  CKOPOCTHU
(epMEeHTaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBuYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcucennvlll omocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonHoz2o yenmpa. Ponp xjmopomaactoB B mporecce (poTocuHTe3a. CBeTOBas U TEMHOBas
dazel. Domoovixanue, Cs., Cs. u CAM-munvr hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh GoTOCHHTE3a. 3HAYeHUE (POTOCUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPHU(PUUUPYHOILNE
OakTepuu, xene300aKTepun, cepodakTepru, BOJOPOAHbIE OaKTepuH. 3HaYEHNE XeMOCHUHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXeHHs M MX HCIOJIb30BaHUE
YeJI0BEKOM. AHa’pOOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMM W BO30yAMUTENH
0ose3Hei.

AspoOHBIE OpraHu3Mbl. OJTambl 3HepreTuueckoro obmeHa. IloaroroBuTenbHBINA 3TaIl.
I'mukosn3 — 6eCKUCIOPOHOE PACILEIIEHUE [JIFOKO3BI.

buonorudeckoe OKuCICHHE, WU KIETOYHOE JAbIXaHue. Poyib MUTOXOHIpHUI B Ipoueccax
Ouosornyeckoro okucieHus. Lluknumueckue peakuuu. OkucnurensHoe (ochopuaupoBaHue.
Ouepeus membpannozo epaduenma npomonos. Cunmez AT®: paboma npomonnoii ATD-
cunma3zvl. IlpeumymectBa a’poOHOT0O myTM oOMEHa BEIIEeCTB IMepes] aHadpPOOHBIM.
D¢} dekTHBHOCTH SHEPreTHUECKOT0 0OOMEHa.

JdeMoHcTpanuu

IToprpersr: k. IIpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Onrensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «DoTocuHTE3», «IDHepreruueckuit ooMmen», «buocunHres Oenkay,
«Crtpoenue pepmMeHTay, «XeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBON MUKPOCKOII, 000pPYA0BaHUE JUIsl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopnas padora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (EpMEHTOB (Ha
IIpUMEPE aMUIIa3bl WK KaTajaa3bl)».



JlaGopaTtopuass pabora «/3yueHne (EpMEHTATHMBHOTO pacCIICIUICHUS IEPOKCHIa
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpHHIMI KOMIUIEMEHTApPHOCTH B pEaKLUSAX MaTPUYHOIO
cuHTe3a. Peanmmsamus HaciencTBeHHOW wH(opMmammu. [eHeTHUecKWid KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbii cuaTe3 PHK. IIpuHIuMNBE TpaHCKpUNIMU: KOMILIEMEHTAPHOCTS,
aHTUNApAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TpancnoptHeix PHK B OGmocunTese Oenka. YcmoBus
o6uocunTe3a 6enka. Koauposanue aMmuHokucnoT. Poss pubocom B GuocuHTe3€ Oenka.

Cospemennvie npedcmasienusi 0 cmpoenuu 2enog. OpraHuzalus reHoMa y MpoKapuoT U
9yKapuoT. Perymisius akTUBHOCTH IeHOB y mpokapuoT. ['mmoreza omepona (®. XKakoo, XK.
Mano). Monexyrapuvle mexanusmvl 2Kcnpeccuu 2eHog y dykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX mpolieccoB B kieTke. Kiierounslit romeocTas.

Bupychl — HeksieTouHble (OPMBI JKU3HM U 00IUratHele nmapasutbl. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuswenmwiii yuxn JIHK-cooepocawux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbsie 3abosieBaHusi d4enoBeka, KUBOTHBIX, pactenmit. CIINJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananusz bonvuux maccusos («bigdatay) cmpyxmyphoix
ouonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoncTpauuu

[Toptpetsr: H. K. Konsuos, . Y. UBaHOBCKUIA.

Tabmuupt u  cxembl: «buocunTes Oenkan, «l'eHeTmueckuii koa», «Bupycem,
«baxTepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKn3zHeHHBIN HUKJ KJIETKH

Knerounslii nmkn, ero mepuoiasl u perymsuusa. MHrepdaza u muto3. OcoOeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroka kineTku k aeneHuro. [IpecunreTnueckuii
(MOCTMUTOTUYECKUI), CUHTETUYECKHM M TMOCTCHHTETUYECKUH (TIPEMUTOTHYECKUN) MEepUOIbI
nHTEep(Da3hI.

Matpuunsiii  cunte3  JIHK -  pemmumkanumsa. [lpunnunsr  permmkannn — JTHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIM  CHUHTE3, aHTUNAPAJUIEIbHOCTh. MexaHus3m
perumkanun - JIHK.  Xpomocomsl. Crpoenne xpomocoM. TenoMmepsl u  TenoMmepasa.
XpOMOCOMHBII HAabOp KJIETKU — KapHOTHUN. MIUIOWIAHBIM M TarulouIHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Jlenenue kinetkn — muto3. CTaguum MHUTO3a U NPOUCXOJALIME B HUX NIPOLECCHL. THUIBI
MuTo3a. Kaproknnes n nuToknHes. buosornyeckoe 3HaueHUE MUTO3A.

Perymsiust MUTOTHYECKOTO UMKIA KiIeTkd. [IporpamMmupyemasi KiieTO4Has THOENb —
aronTos.



Knerounoe sapo, XxpoMocoMmbl, (PYHKIIHOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemkay» — buoungopmamuyecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KH3HEHHBIM MUK KICTKM», «MHUTO3», «CTpOeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

OGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKpompenaparbl: «MHTO3 B KJIETKaxX KOpelIika
JTyKa».

JlabopaTopHas padora «/3ydeHre XxpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmrogeHue MHUTO3a B KJIETKaX KOHUMKa KOpeIlKa Jiyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOECHUS U KU3HEACITEIIPHOCTH OJHOKJICTOYHBIX OpraHu3MoB. baktepum,
apxeu, OJTHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, IPYrue NpoTUCTHL. KooHnansHbIe
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanm pacreHuit. TuHIBI pPAcCTUTENBHBIX TKaHEH: O0Opa3oBaTeNbHAs, TOKPOBHAs,
MPOBOJISAINIAsA, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacToI0KEHHS
TKaHEW B OpraHax pacTEeHHII.

TkaHM JKMBOTHBIX W  4YeJOBEKa. THIBI JKMBOTHBIX TKaHEH: DIUTEIHAIIBHAS,
COEIMHUTENIbHASA, MbllleuHasi, HepBHAas. OCOOEHHOCTH CTpOeHMs, (DYHKIHI W pacroyioKeHUs
TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereraruBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. Opralbl U CUCTEMBI OPIaHOB
YKUBOTHBIX U yesoBeKa. @YHKIIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbIi 1 BHyTpeHHU ckeneT. CTpOoeHHe U TUIIbI COCAUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIHOE,
KIYTUKOBO€, pEeCHUYHOE. J[IBW)KE€HHE MHOIOKIETOYHBIX PACTEHHUI: TpPONU3Mbl W HACTHUH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pedexc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [loryiomenue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. Ilutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[IuraHnne MO3BOHOYHBIX XKMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO TpakTa. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. uddy3us razoB yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. J[prxatenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
npIXaHue. JIpIxaHWe TO3BOHOYHBIX JKUBOTHBIX M YeEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMS JETKMX MO3BOHOYHBIX >KUBOTHBIX. JlpIXaTenbHas cucTeMa deloBeka. MexaHus3m
BEHTUJISIUH JIETKUX Y MITUI] U MIIEKOTTUTArOMKX. Perynsius apixanus. JlpixareabHble 00BEMBI.

TpancnopT BelleCTB y OpPraHu3MOB. TpaHCHOpPTHBIE CUCTEMbl pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjlle, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpoBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MTO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BblueneHue 'y  JKMBOTHBIX.
CokpaturenpHble Bakyoiu. Opranbl BblaeneHusd. @PuibTpanus, cekpeuuss U oOpaTHOe
BCAaChIBAaHUE KaK MEXaHU3Mbl paOOThl OpraHoB BbleNeHus. CBsA3b NOJOCTU Tea ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHue y 1mo3BOHOYHBIX JKMBOTHBIX U uenoBeka. llouku.
Crpoenne u QpyHKIIOHUpOBaHUE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amura y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OaxkTepuil u
LUCTHI NPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. Cpencra maccUBHOU U
XUMHAYECKOU 3aiUThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOM3BO/IHBIE. 3alllUTa OpraHu3Ma
ot OonesHell. MMmyHHas cucrema uenoBeka. KeTOuHBII W T'yMOpajabHBIE HMMYHUTET.
Bpoxnéuuplii ¥ npuOOpeTEéHHBIM  cnenuduueckuid UMMYyHUTET. Teopusi KJIOHaJIbHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnaiurensHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxuMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsuus y pacteHuid. PocToBble BemiecTBa M UxX
3HauYEHUE.

HepBHas cucrema u pednekropHast perymsuusi y >KUBOTHBIX. HepBHas cuctema u eé
OTZeNbl. OBOJIIOLIMOHHOE YCJIOXHEHHE CTPOCHUS HEPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTaeisl
TOJIOBHOTO MO3ra IO3BOHOYHBIX HBOTHBIX. Peduiekc u peduiexkropHas nyra. besycinoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanpHas perymsuus W OSHIOKPHHHAs CHCTEMa JKMBOTHBIX M 4eloBeKa. JKenessl
SHJIOKPUHHOM CHCTEMBI W HX TOpMOHBIL. JlelicTBMe TopMOHOB. B3anMOCBs3b HEPBHOW U
SHJIOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JdemoncTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel u cxembl: «OIHOKJIETOUHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOJOPOCIH»,
«bakrepun», «lIpocreitmmey, «Opranbl [BETKOBBIX pacTeHui», «CHCTEeMBbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe HacekoMmblx», «TkaHM pacTeHH»,
«KopueBble cuctemb», «Crtpoenue ctelns», «CTpoeHHE JHUCTOBOW IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas cucTeMay,
«BorgenurensHas cucreMa», « JHIOKpPHHHAsA cucrema», «CTpoeHue Mblmus», «HMMMyHHTET?,
«Kumeynononoctuele», «CxeMa NUTaHUs pacTeHUuin», « KpoBEHOCHbBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue TuIpb», «CTpoeHue MaHapun», « BHyTpeHHee CTpoeHHE 105KIEBOTO
yepBsi», «HepBHast cuctema pwi6», «HepBHas cuctema msarymkn», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cuctema nrtuiy, «HepBHas cucrtemMa MIEKOIHUTAIOIINAXY,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOUYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbIE
HK3EMIUIAPHl KOMHATHBIX pacTeHUH, repOapuu pacTeHUH pa3HBIX OTJIENIOB, BIAXKHbBIE IpenapaThl
KHUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YeIOBEKa,
o0OpyZOBaHUE Ui JIEMOHCTPAallMM TOYBEHHOTO M BO3JAYIIHOIO MHTAaHHUS pPACTEHUH,
pacuieryieHust Kpaxmaina u  OelkoB Moja JeHCTBHEM (EepMEHTOB, O00OpyIOBaHHE JUIS



JEMOHCTpPALMU OIBITOB 10 U3MEPEHUIO )KU3HEHHONW EMKOCTH JIETKUX, MEXaHU3MA JIbIXaTEIbHBIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3yueHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYISALUS, (parMeHTaINs, KIOHHPOBAHHE.

[TonoBoe pasmuoxenue. [lonoBbie kineTku, uiaum raMmersl. Meio3. Craguu Meiio3a.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii CMbICI MeH03a U TIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButue. I'ameroreHe3 y KMBOTHBIX. [loJOBBIE  Keye3bl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KJIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE TMOJIOBBIX
KJIETOK.

OmnooTBOpeHNEe W dMOPHOHAIBHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OTUIOJOTBOPEHUS:
Hapy)XHOe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrUs — HayKa O pa3BUTHH
opranu3mMoB. Mopghozenez — o0na uz enaeuwvix npooaem smopuonocuu. Konyenyus mopgpocenos
u mooenu mopghozeneza. Cragun sMOproreHe3a )KUBOTHBIX (Ha mpuMepe JArymkn). Ipobnenue.
Tunsl gpoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH NPOOJIECHUS MIICKOTHUTAIONINX. 3apOJBIIICBBIC JUCTKUA (TaCTPYIISIIIHS).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHUE 4YacTeu
Pa3BUBAIONICTOCS 3apojbliia (3MOpUOHANBHAS WMHAYKIHS). 3akiajKa TIUlaHa CTPOCHHS
JKUBOTHOTO KaK pPE3yJbTaT HUEpPaApXUUECKUX B3aWMMOJCHCTBUM TeHOB. BiusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasBurue xuBoTHBIX. llocTamOpuonanmpHblil mepuon. I[Ipsmoe u HempsimMoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX IKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACIPOCTPAHEHHE B MPUPO/IE.
Tunsl pocta >KUBOTHBIX. DaKTOpPhl PErylsillMd pPOCTa >KUBOTHBIX M dYenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M ueinoBeka. [lepuonbl OHTOreHes3a uesioBeKa.
Crapenue u cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3smHokenne u passutue pacreHuil. 'ametrodur u cnopodur. Meito3 B KU3HEHHOM
uukie pacrenuid. OOpazoBaHue crop B TIpolecce Meiosza. ['ameroreHes y pacTeHUil.
OmnonoTBOpeHre M pa3BUTUE PACTUTENBHBIX OpPraHu3MoB. JIBOWHOE OIUIOAOTBOPEHUE Y
[BETKOBBIX pacTeHuil. OO6pa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3MBbl peryysii OHTOI€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lInemasn.

Tabnuiel u cxembl: «BerertaTuBHOE pa3MHOXKeHUE», « THMBI OECMONOr0 pa3MHOKEHUSY,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE SHMIEKIETKM U CIEPMATO30UAA»,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u Hempsmoe pa3Butue», «Pa3Burne Maiickoro
Kykayn, «Pa3Butue capanum», «Pa3Butue nArymku», «/IBoitHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JBYIOJIbHBIX pacTeHui», «KW3HEHHBIN UK
MOpPCKOW KamycThl», <«OKW3HEHHBI [WKIT MXxa», <OKU3HEHHBIH UK MArmopOTHHUKAY,
«OKU3HEHHBIN IUKII COCHBDY.



ObopynoBaHue: CBETOBOW MUKPOCKOII, MUKPOTIPENapaThl SIMIIEKJIETOK U CIIEPMATO30HUI0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKI.

JlabopaTtopHasi pabora «l3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BbisBieHHE MPU3HAKOB CXOJICTBA 3apOJBINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICITUX PACTCHUI.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

Wctopus ctaHoBiIeHHS U pa3BUTHS I'€HETUKM Kak Hayku. PaGotel I. Menpens, I'. ne
O®pusa, T. Moprana. Ponb oredecTBEeHHBIX Y4YEHBIX B pa3BuUTUM TreHeTuku. Paboter H. K.
Koneuosa, H. 1. Basunosa, A. H. benosepckoro, I'. 1. Kapneuenxko, FO. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlieJIbHbIE
TeHbl, aJIbTEPHATUBHbIC TNPU3HAKH, JOMHUHAHTHBI M pPEHECCUBHBIA NpPHU3HAK, TOMO3HIOTA,
reTepo3uroTa, 4ucras JWHUS, THOpUAbI, TeHOTHMN, (eHoTUrl. OCHOBHBIE METOJbl T€HETHKHU:
rUOPUA0TIOTMUECKUN, ITUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHH.

JdeMoHcTpauuu

[Toptpersr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsnios, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TCHETUIECKUX UCCICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBolii 3akoH MeHmenss — 3aKOH €IMHOOOpa3us
rUOpUIIOB TEpBOTO MOKoJieHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menaens — 3aKoH
paciuernyeHus mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI FaMeT.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexxyTOUHBIT XapakTep HACJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe ckperniuBaHue. TpeTuid 3akoH MeHuenss — 3aKOH HE3aBHCHMOTO

HacJeIoBaHuUs MpU3HaKoB. L{uTonornyeckre 0OCHOBBI JUTHOPUTHOTO CKPELIUBAHUSL.

CueruienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CriemnyieHHOE Hacle10BaHue
I€HOB, HAPYILIEHHE CLIETUICHUS] MEX 1y FT€HaMH. XPOMOCOMHAs TEOPUS HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIM MEXaHU3M OINPEAEIICHHs I0Ja. AYTOCOMBI U TOJIOBBIE
XpoMOcOMBI. ['OoMOoramMeTHbli M TeTeporaMmeTHbl MoJl. ['eHeTmyeckas CTpyKTypa IOJOBBIX
xpoMocoM. HacrienoBanue Npu3HaKoB, CLETVIEHHBIX C MTOJIOM.

l'enotun kak uenoctHas cucreMa. [lneroTpornuss — MHOMXKECTBEHHOE [JEHCTBUE TIEHA.
MHoOXeCTBEHHbIN ajuienu3M. B3auMopeicTBHE HealeNnbHbIX TeHOB. KoMIieMeHTapHOCTb.
Onucras. [lommmepusi.

['eHeTnueckuii KOHTPOJIb PA3BUTHUS PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3MOTOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHE3a, MEXaHU3Mbl B3aMMOJCUCTBHS «XO3SMH — TMApa3sUT» U «XO3SIHH —
MUKpOOHOMY. ['eHeTHYecKre acieKThl KOHTPOJI U U3MEHEHUs HacJeICTBEHHON nH(OpMaIuu B
MOKOJICHUSIX KIJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblif U BTOpOii 3aKoHBI Menaens», «Tpetuit 3akoH MeHnens»,
«AHanuzupyroliee ckpelmubanue», «Henonnoe noMuHupoBanuey, «CLENIIEHHOE HACIEI0BaHNE
MPU3HAKOB y Apo30¢uis», «I'eHeTuka nona», «Kapuortun yenoseka», «Kapuotumn qpo30Quisn»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIECTBUE T€HOBY.

O6opynoBanue: MOJENb JUIS AEMOHCTpAIMK 3aKOHOB €IMHOO0pa3usi THOPUIOB TEPBOTO
IIOKOJIEHUSl W pAaCIIEIJICHUS MPU3HAKOB, MOJENb JJs JEMOHCTpallMM 3aKOHa HE3aBUCHMOTO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOTO HACIEAOBaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Yy
JPO30(UITBI».

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. V3MeHYHBOCTH
npu3HakoB. KadecTBeHHble M KOJIMYECTBEHHbIE TNpU3HAKU. Buapl HU3MEHYUBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTb. Poisib cpeabl B (opMHUpOBaHUM MOIUGUKAIUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN ps ¥ BapuanuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAU(PUKAITIOHHON U3MEHUYUBOCTH.

I'enotunuueckass u3MeHYUBOCTb. (CBONCTBA T€HOTHIIMYECKOM W3MEHYMBOCTH. Bumisl
FeHOTUITNYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAs!.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. POJIb KOMOMHATHBHOI M3MEHUYMBOCTH B CO3JJaHUH I'€HETHYECKOTr0 pa3Ho00pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WMHAYLUPOBAHHbIE MyTalUWU. SnepHble W LUTOIIA3MATHUYECKHE MYTAlWH.
Comarnueckue W NOJOBble MyTauuu. [IpuurHBI BOSHUKHOBEHMsS] MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIMOHHOTO IpoLecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacinenctBeHHoW wu3meHuynBoctH (H.M. BaBwmiioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Baguinos.

Tabmuielr 1 cxembl: «Buabl u3MeHYUBOCTHY, «MoauduKaMOHHAs W3MEHUYHUBOCTDHY,
«KomOuHaTHBHas ~ M3MEHYUMBOCTB»,  «Meio3»,  «OmiogotBopeHue»,  «l'eHeTnueckue
3aboJieBaHMs YeTI0BeKa», «Buipl MyTauii».

OO6opynoBaHue: >KHMBble M TepOapHble HK3EMIUIPbl KOMHATHBIX PpAcTeHUM, PUCYHKU
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUNBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KPUBOI».

IIpakTuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eneTnka yesioBeka

Kapuotun uenoseka. MexayHapoaHas NHporpamMma HCCIEJOBaHUS I'€HOMa YEJIOBEKa.
Metoapl U3ydyeHHsI TEHETHKH YeJOBeKa: T'€HeaJIOTMYeCKU, OJIM3HELOBBIH, IIUTOreHEeTUYECKHH,
MONYJISIIUOHHO-CTATUCTUYECKUM, MOJIEKYJIsIpHO-TeHeTHUecKuidl. COBpPEMEHHOE OIIpelIeIeHHE



TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM 4Kclie ¢ noMoubio [11[P-
ananu3a. HacneacrBennbie 3a00ieBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE 00JI€3HU YEJIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOW MpPeApacooKEHHOCThIO. 3HAYEHUE MEJAUIMHCKON TEHETUKU B
MPEIOTBPAIICHUN W JICUCHUU T'E€HETUYEeCKHX 3a00JIeBaHUN YelOBeKa. MeIKO-TeHETHIECKOe
KOHCYJbTHpOBaHue. CTBOJIOBBIC KIETKHU. [[OHATHE «TE€HETHUYECKOTO I'Py3a». DTUUECKHE aCIIEKThI
Hccae0BaHuM B 00JIaCTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOPHI MOBBIICHHON YYBCTBUTEIBHOCTH YEIIOBEKA K (PU3UICCKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYXarolled cpeabl. [eHeTnyeckas MpeapaciooKeHHOCTh
YyeJIoBeKa K IaTOJIOTHSM.

JdeMoHcTpanuu

Tabmuupl u cxembl: «Kapuotumn uenoBeka», «MeToabl U3y4eHHUS TEHETUKH YEIIOBEKa,
«I"eneTnueckue 3a00ICBaHUS YCITOBEKAY.

IpakTHyeckas padora «CocTaBiIeHHE U aHATIN3 POIOCIOBHOM.

Tema 15. Cestexkniusi oOpraHu3MoB

JloMecTukanusi U ceyleKuus. 3apOoXKIEHUE CEJIKIMH W gomecTukauuu. Yuenume H. U.
BasuiioBa o LleHTpax npoucxoxaeHus 1 MHOrooOpa3usi KyJlIbTYpPHBIX pacTeHuil. Ponb cenexuun
B CO3JaHUM COPTOB pacCTeHWd © TOpoj KUBOTHBIX. COpT, MOpojaa, IITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIZIOB B HacieACTBeHHOW m3meHunBocth H. M. BaBuiioBa, ero 3HaueHue mis
CEJICKITMOHHOM pabOTHI.

MeTtomp! ceneKImoHHOM paboThl. MICKyCCTBEHHBIN OTOOp: MAacCOBBIN U WHAWBUIYATbHBIH.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcrbiTaHue mpou3BOAUTENEeH 1O moToMcTBY. OTOOp 1O
TEHOTHITY C TIOMOIIIBIO OIEHKH ()EHOTHIA TIOTOMCTBA U OTOOP IO TEHOTHUITY C IIOMOIIBIO0 aHATIH3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuanuoHHBI 1
XUMUYECKUA MYyTareHe3 KakK HWCTOYHUK MyTaluid y KyJIbTYPHBIX (OpM OpraHms3MoB.
Hcnonp30BaHre TEHOMHOTO PENAKTUPOBAHMS W MeToJoB pekomOuHaHTHBIX JIHK ms
MOJIy4CHHS] UCXOAHOTO MaTepuaa Jjis CeJICKIUHU.

[Tonyyenune mnosmmionsoB. BuyrpuBmmoBas rubpumusainus. biIu3kopoacTBEHHOE
CKpelIMBaHKue, WM WHOpUAUHT. HepoICTBEHHOE CKpeluBaHue, Wik ayTopuauHr. ['erepo3uc u
ero mnpuuuHbl. Mcmonp3oBaHue reTepo3uca B - cenekiuu. OtnanéHHas ruOpuan3aIus.
[Ipeononenne OecruioaUs MEXKBHUIAOBBIX THOPUIOB. JIOCTIKEHHsI CEIICKIIMHM pacTeHUH U
YKUBOTHBIX. «3€1EHAs PeBONIOYUAN.

CoxpaHeHHe UM H3YYEHHE T'€HETHMYECKHUX PECYPCOB KYJIBTYPHBIX PAaCTEHHUU M HUX JHUKUX
poauyelt s co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YeJIAX VIAVUULEHUS. CYUWEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCTIe008aHUL, Nepedosblx udel u
NnepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToprpersr: H. U. Basuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykesanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTPBI MPOUCXOKICHHS U MHOTO00Opa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PAJIOB B HACJIEACTBEHHON H3MEHYUBOCTH», «METOAbl CENEeKIUN»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KYJAbTYPHBIX PACTEHUU M MOPOJ JOMAIIHUX
JKMBOTHBIX).



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJICKIIUU PaCTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

IKkceKkypenst «OCHOBHBIE METOJBI M JIOCTHIKEHUS CEJIEKLIMM PAaCTEHUW M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOHCIBITATEIbHBI Y4acTOK, B TEIJIMYHOE
XO035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpaJulMOHHAs OHOTEXHOJOTHs: XJIeOOIeUeHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJIYKTOB, BUHOJAENUE. Mukpoouonoruueckuii cuate3. OObEKThI
MHUKpPOOHOJIOrMUECKUX TeXHOJIorui. [Ipon3BoacTBO O€nKa, aMUHOKHUCIOT U BUTAMHHOB.

CozaHue  TEXHOJOTMH M MHCTPYMEHTOB  LEJICHANPAaBICHHOIO  WU3MEHEHUS U
KOHCTPYMPOBAHHUSI T€HOMOB C LIE€JIbIO MOJTY4YEHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas umxxeHepus. MeToabl KyJlbTypbl KIETOK M TKaHEH PacCTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauszanus U coMaTtudyeckuil sMmOpuoreHnes. Mcmosb3oBaHue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue MoOHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpykiuss SHLEKIETOK W KIOHMpPOBaHHWE >KMBOTHBIX. MeToa TpaHCIIAHTAlUUU sJep
KIeTOK. Texnonoeuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CenbCKOXO3AUCNEEHHBIX KVIbIYD.

XpoMOCOMHasi ¥ T€HHasi UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHE
pekomOunantHeix JIHK. Cozoanue mpanceennvix opeanuzmosd. JIOCTHIKEHUS W TIEPCIICKTHBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUUECKHE M OSTHYECKHE MpoOJeMbl TEeHHON
VHXEHEPUU.

Menmununckue 6notexnosnoruu. [loctreHomuas mudposas meaunuHa. [TIP-auarnoctuka.
MeTa00I0MHBIH aHaIU3, FTEHOLIEHTPUYECKUN aHAIU3 MPOTeoMa YeIoBeKa /sl OLIEHKHU COCTOSIHHUS
ero 370poBbsi. lcmonb3oBaHMe CTBOJIOBBIX KJIeTOK. TaprerHas Ttepanusi paka. 3D-
OuouHkeHepuss Juid pa3paboTku (PyHAAMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKaHEH COYETaHHEeM TEXHOJIOTUH TpEXMEPHOro OHONPUHTHHTA H
ckaddonauHra s penieHus 3a1a4 NepCcoHaTN3UPOBAHHON MEUILIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo30yauteneit OPBU, ycranoBieHue MOJEKYISpHbIX MexaHU3MOB (yHkunoHupoBanus PHK-
COJIep>KalIuX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMACHbIE 3a00JI€BaHUS YEIOBEKa U JKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «| 'eHHas HHKEHEPUS».

JlaGopatopHas padora «/3yueHre 0ObeKTOB OMOTEXHOIOT M.

IIpakTnuyeckas padora «llosyueHrne MOJIOUYHOKHUCIIBIX TPOLYKTOBY.

JKcKkypeust «bHoTeXHOIOTUs — BayKHEHIIasi MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIOLHMOHHBIX NPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHMS AapBUHU3MA. JKU3Hb
U Hay4Has JesarenbHocTh Y. /lapBuHa.



JBuxymue cuibl dBomonuu BuigoB no Y. JlapBuHy (BbICOKas WHTEHCUBHOCTH
pPa3MHOXKEHMsSI OPraHM3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, 0OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuareTndeckoi Teopuu 3Botonuu (CTI). HeltrpanbHast TeOpUst SBOJTIOIHH.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE HBOJIIOLIMOHHOW Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHO! KapTHUHBI MUPA.

JdeMoHcTpanuu

[optpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, U. U. llImansraysen, Ix. Xonneitn, J. K. benses.

Tabmuupl u cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuna *uBbIX
cymectB (mo Jlamapky)», «MexaHusm QOpMUPOBaHUS NPUCIOCOONIEHUNH Yy pacTeHUul Hu
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyreumectsus Y. Jlapsuna», «Haxonku Y.
HNapBunay», «®Dopmbel 00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycTel», «[loposl JOMaIIHUX KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHKYIIMX CHJI 3BOJIOUMN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPUU IBOJTIOLIUNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonmynsimust kak seMeHTapHas enuHuua 3BoJitonuHd. COBpeMEHHBbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomysiuil. U3menenue reHodonaa NOMysIuu Kak
AJIEMEHTApPHOE HBOJIIOIMOHHOE SBJIEHHE. 3aKOH TeHeTHdeckoro paBHoBecusi k. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIWE CHIIBI) SBOJIONHMHA. MYyYTAllMOHHBIN MpoIiecC.
KomOunatuBHass m3MeHUYMBOCTh. Jlpeiid reHOB — cCiydailHbIe HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsinusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pabluKa.
CHudicenue ceHemuuecko2o paszHoodpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opetigha 2eno8 6 Oomvwuux u Manvix nonyaayusx. Murparmuu. M305smms IOyt
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onoorudeckas (pernpoyKTHBHAs).

EctectBennslii oTO0op — HampaBisiouiuii ¢axtop sBoonud. POpMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIWN, CTAOWIWU3MPYIONIUH, paspbiBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[IpucnocobaeHHOCT, OPraHu3MOB KakK pe3ylbTaT MHKPOAIBOJIONMHU. BO3HHKHOBEHHE
npucnocobaeHnit y opranu3mMoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucnocobaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOIIOIHH.
W3onsauuss — kmrodeBoi (akrop BuaooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUs:
ajuionaTpuyeckoe  (reorpauyeckoe), CHUMIATPHUECKOE (9PKOJIOTHYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuauzanus). JIuTeabHOCTb SBOIIOLMOHHBIX TPOLIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BONIOIMOHHOM OWONOrMM B  pa3pabOTKE Hay4yHBIX METOJOB COXPAaHEHUS
6ropazHooOpazus. MUKPOIBOJIONUSA W KOIBOJIOIMS MMApa3sUTOB M MX X03s5€B. MeXaHU3MbI
(dhopMHUPOBaHUS YCTOWIMBOCTU K aHTUOMOTUKAM U cTIOCcOObI OOpBOBI C HEll.

JdeMoHcTpanuu

[Toptpets: C. C. YerBepuxkos, 2. Maiip.

Tabnuue! u cxembl: «MyTallMOHHAs U3MEHUUBOCTEY, «[lomyIsioHHast CTPYKTypa BUAA»,
«Cxema mposiBIeHMS 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALUS TOMYyISIIUKA ceBaHCKOM (opemmny», «'eorpaduueckas H30IALUSA
JIMCTBEHHUIbI CUOUPCKOM M JIMCTBEHHUIIBI JaypcKoiD», «[lomymnsiiioHHbIE BOJHBI YMCIEHHOCTH
XAIOITHUKOB M KepTB», «Cxema JecTBUS ecTecTBEHHOro otbopay, «Dopmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «npycTpuanbHbINA MEJIAHU3MY, «Kusbie HCKOIIa€MBIEY,
«I[lokpoBuTeNbCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaronias oKpacka >KMUBOTHBIX»,
«Du3nosornueckue aganranum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bunbl-nBoiinukn», «Crpykrypa Buga B mnpupoae», «CrocoObl
BUJ00Opa3oBanusy, «l'eorpadguueckoe BumooOpasoBaHue TPEX BHUIAOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB CHUHUL, «llomumumounsl pacrenuit», «KamycTtHo-
peICUHbIN THOPUY.

ObopynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, dydesia MTHUIl U 3BEpeH ¢
IpUMepaMy pazIUYHbIX MPUCNIOCOOTIEHMH, Yydyena NTUL U 3BEpeil pa3HbIX BHJIOB, repdapuu
pacTeHui OM3KUX BUJIOB, 00PA30BABIIMXCS PA3TUYHBIMH CTIOCOOAMH.

JlabopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiennsi OpraHu3MOB © WX OTHOCHUTEIhHAs
11eTIECO00Pa3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto1pl u3ydeHust MakposBoronuy. [laneonTonornyeckre METO bl H3y4EHUS IBOJIIOLHH.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIIBI OPTaHU3MOB.

buoreorpaduueckne Meronasl wu3ydeHus HIBosronuu. CpaBHeHue Quiopsl U (hayHBI
MaTepUKOB U ocTpoBOB. bruoreorpaduyeckue odnactu 3eMiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpPHOJIOTMYECKHEe U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/bl W3YYEHHUS 3BOJIIOLUU.
['eHeTnyeckne MexaHU3MBbl SBOJIIOLMHA OHTOT€HE3a W MOSBJICHHS 3BOJIIOLMOHHBIX HOBILIECTB.
['omonoruuHele ¥ aHaNOrU4HbIE OpraHbl. PynnMeHTapHbIe Opraibl U aTaBU3Mbl. MOJIEKYJIApHO -
reHeTUYeCKue, OWOXMMHUYECKME M  MaTeMaTH4eCKHMe METOAbl HM3y4YeHHs]  SBOJIOLHUU.
I'omonoruunsie rensl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUUECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIFOLINS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBooUMH. [lpunyun  cmenvl  YHKYuUl.
HeobpaTtumocTs 3Bomonnu. AnantuBHas paguaius. HepaBHOMEpHOCTb TEMIIOB 3BOIIOIUH.

JdeMoHcTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuiel u cxembl: «OUIOTEHETUYECKUI Pl TOMAIN», K APXEONTEPUKC», «3Bepo3yObie
smepb», «Crerouedans», «Punnodurey, «CeMeHHbIe MAanopoTHUKWY, «buoreorpaduueckue
30HbI 3emun», «pelid xoHTHHEHTOBY», «PenukTel», «HauanbHble cTaguu >MOPUOHAIBLHOTO
pa3BUTHs  NO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE M  QHAJIOTMYHBIE  OpraHbD»,
«PynumeHTb», «ATaBU3MBI», «XpPOMOCOMHBIE HAaOOpHI YeloBeKa W IIMMIIaH3e», «lJ1aBHbIE
HanpaBJIeHUs BOTIOIUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJUIEKIUM, TepOapuu, MYJISKH HCKONAeMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, QHAJIOTHMYHBIX, PYIMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKACHUS KU3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMUS.
JloHay4HbIe TNPEACTABJICHUS O 3apOKJICHUM JKU3HU (KpealuoHu3M). ['MmoTre3a MOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onbltamu @. Pequ, JI. Cnanmnannanmy, JI. ITacrepa.
[TpoucxosxaeHue >Ku3HU U acTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOpraHUueckoi sBoJitonnu. [lnanerapHas (reosloruyeckas) BOJIOLHUS.
XuMudeckas 3BOJIONUSA. AOHOTCHHBI CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHUYECKHUX.
Oneir C. Mumiepa u I'. KOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas
runote3a A. M. Onapuna, rumorte3a mnepBuyHoro OympoHa JIk. XomjeiHa, TeHETHYEcKas
runore3a I'. Mémnepa. Puboszumbr (T. Yek) u rumoreza «vupa PHK» V. TI'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmeroabpl €€ wusyueHus. Vckomaemble OpraHM4E€CKHE OCTATKH.
I'eoxponosorusi u e€ wmeroapl. OrTHocuTenbHass UM aOCOJIOTHAsE  TE€OXPOHOJIOTHSL.
['eoxpoHosoruyeckast mKana: 30Hbl, 3pbl, IEPUOJIbI, STOXH.

HavanpHble sTansl oprannyeckoil sBosmonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHHEe mnepBbIX 3KkocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. IIpokapuoTel u
JYKapHOTBHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHHE BHPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl ABOJIIOIMM BBICHINX pacTeHuH. OCHOBHBIE apoMOp(}o3bl pPacTEHUU.
Beixon pacrenuit Ha cymy. llosBieHne CHOpOBBIX pPAcTEHMI W 3aBOEBAHWE WMH CYIIU.
Cemennble pacteHus. [[poucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHN KUBOTHOrO Mupa. OcCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpIOBBIC
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenne miekonuTaromux W OTUIl. [IpuHIUn kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IepuoJaM: apXxe, NpoTepo30i, Majaeo30il, Me3030H,
KaiiHO30M. OOIas XapaKTepuCTHKa KIMMaTa W TIeoJIoTMYecKuX mpoueccoB. [losBrnenue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJieo0pa3oBaHUE: €ro YCJIOBHS M BIHMSHHE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3UChl mpouuioro. IIpuumubl U cnenctBus
MacCOBBIX BhIMUpaHH. COBPEMEHHBIN 3KOJIOTHYECKUI KpHU3HC, ero ocobeHHocTu. IIpobnema
coXxpaHeHus OMopazHooOpas3us Ha 3emiie.

CoBpemeHHasi cuctemMa opranuyeckoro mupa. [IpuHIUNBI K1accudukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. ITactep, U. . Meunukos, A. U. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema onbita @. Peqny», «Cxema ombita JI. Tlactepa mo u3ydeHuro
camo3apokeHus ku3Hm», «Cxema onbsita C. Muiepa, I'. IOpu», «OTansl HeopraHu4ecKkon
sBosonn», «I'eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKOM 3BOIIOLUNY,
«Cxema o0O0Opa3oBaHUsl D3yKapuoT NyTéM cuUMOHOreHe3a», «CuctemMa >KMBOH MPUPOJIBD»,
«Ctpoenue  Bupyca», «Apomopdo3sl pacTeHuit», «PuHHOMUTBHY), «OIHOKIETOUHbIE
BoJopocian», «MHOroknerounsle Bojopocian», «Mxmy», «IlanopotHukm», «lonocemeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS HKUBOTHOTO MHpay,
«Apomopo3bl  KUBOTHBIX», «lIpocreiimme», «KumeunononoctHsiey, «Ilnockue uepsm»,
«YneHuctoHoruey, «PbI0OBIY, «3EMHOBO/IHBIEY, «IIpecmbikaromuecs», «IItnupy,
«Mnekonuraromuey, «Pa3BuTue JKM3HU B apxeuckod dpe», «Pa3sBurHe KU3HM B



MPOTEPO30MCKON 3pe», «Pa3BuThe KHU3HU B IANEO30MCKOWM 3pey», «Pa3BuTHe KU3HU B
Me3030MCKON 3pe», «Pa3Burue XU3HM B KallHO30MHCKOM 3pe», «CoBpeMeHHas CcHCTEMa
OpPraHUYECKOT0 MUPa».

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTJENOB, KOJIJICKIMU HACEKOMBIX,
BJIQ)KHBIE Ipenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HUIJIOKOYKUX, CKEJEThI
[I0O3BOHOYHBIX JKMBOTHBIX, Uyudeia MTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, I0JIe3HbIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa JaGoparopnHas pabGora «MopenupoBanue onbiToB Munepa—tOpu no
M3YyYEHHUIO a0MOTEHHOTO CHHTE3a OPraHMYeCKUX COSMHEHHI B IEPBUYHOM atMochepey.

JladbopaTtopnasi padora «/3ydeHue W OINUCAaHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHMSI pPACTEHUH pa3HbIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEN CTPOECHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eJ10BeKa — aHTPONOreHe3

Pa3nensl 1 3a7aun aHTPONOIOTUU. MeToAbl aHTPOTIOIOT M.

CraHoBJIeHHE TIPEACTaBICHUI O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUH.

CxonctBo yenoBeka ¢ JKMBOTHBIMU. (CuHcTeMaTHuecKkoe TIOJIOXKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJCTBA 4YEJIOBEKAa C JKMBOTHBIMHM: CPAaBHUTEIBLHO-MOP(OIOrHUECcKUe,
sMOpuosIoTHYEeCKUE, (PU3HOTIOro-OMOXUMHUYECKHUe, TMoBeAeHueckne. OTiauuus uenoBeka OT
XKUBOTHBIX. [IpAMOX0K/I€HHE M KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOrO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue cunbl  (pakTophl)  AaHTpOINOTeHe3a:  OWOJOTUYECKHE,  COIMaJIbHBIC.
CooTtHoluieHre OHOJIOrMYECKUX U COLUAIBHBIX ()AKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CcTaauU aHTpoIoreHes3a. Pannue yenoBexkooOpas3Hbie 00€3bsiHbI (IIPOKOHCYIIHI)
Y paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPaTONUTEKU —
JIBYHOTHE MPEIKH Jroaei. YeloBek yMenbld, MepBble M3TOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUMN U TEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek renenb0eprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BUJ JIIOACH XOJOJHOrO KiMMara. YeloBeK pa3yMHbIH COBPEMEHHOTO THUIIA, JIEHUCOBCKUUI
4eloBeK, 0OCBOCHHE KOHTMHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u maneoreHOMHKA.

DBOJIOLUS COBPEMEHHOIO uesioBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeTOBEKa.
Myranuonssiii poriecc U nonumopdusm. IlonynasuoHHbIe BOTHBI, Apeiid TeHOoB, MUTpalUs U
«3(hdexT ocHOBATENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacel. [loHsTHe o pace. bonbiine packl: eBporneouHas (eBpasuiickast),
aBCTPAJIO-HETPOUIHASA (PKBaTOpHalbHAsI), MOHTOJIONIHAs (a3MaTCKO-aMepHuKaHckas). Bpems u
MyTH paccelieHHs 4YeloBeKa MO TIulaHere. EaMHCTBO denmoBeueckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3ma. [IpuUCcroCOONEHHOCTh 4YeJIoBeKa K  pPa3HbIM  YCIOBUSAM
OKpyXarolel cpeabl. BiusHue reorpaduueckoit cpeapl u apeidda reHoB Ha Mopdosioruio u
(U3MOJIOTHIO YeIOBEKa.

MeXIMCUUIUIMHApHbIE MeTOoAbl B (u3nM4eckodl (OHMOJIOTMYECKO#) aHTPOMOJIOTHH.
OBOJIIOLMOHHAA ~ aHTPOIIOJIOTHS U MAaJCOAHTPOIOJIOTHS ~ YEJIOBEYECKUX  MOIYJISIIIHIA.
buoconnaneHple  ucCCieNOBaHMsS ~— HpPUpPOABI  denoBeka.  VMccimepoBaHwe — KO3BOJIIOLUU
OMOJIOTUYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeToasl  aHTpOMOJIOTUNY, «[OJIOBHOW MO3r  YEIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeJeT 4eloBeKa M CKeJleT IMMMIIaH3e», «PyauMeHTsl u
aTaBU3Mbl», «JIBIDKyIlME€ CHJIBI aAHTPONOIEHE3a», «OBOJIOLUMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpasonurek», «Henosek ymensiin», «HemoBek npaMoxoaauuiny, «leHUCOBCKAM 4EI0BEK»
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYJISKH OKaMEHEIO0CTeH, MPEeMETOB MaTepHallbHON KyJIbTYpbl IPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIOKETaMH MTPOUCXOXKACHUS desoBeKka, pororpaduu HaX0JJOK HUCKOMAEMbIX OCTaTKOB YEJIOBEKa,
CKeJIeT YeJIOBEKa, MOJIEb Yeperna 4elloBeKa M Yepena IIMMIaH3€, MOJENb KHCTHU YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJIETIN Topca MPEAKOB YeIOBEKa.

JladbopaTtopnas pabora «/3ydueHne OCOOEHHOCTEH CTpPOCHHMSI CKelieTa YeJoBeKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTMUECKHUX aAaNTalui 4YeIOBEKay.

Tema 6. OJxosorussi — Hayka O B3aMMOOTHOLUCHUSIX OPraHu3MoOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W pasBuTHE IKOJOTHMH B Tpyrmax A. ['ymGonbnara, K. ®@. Pymee, H. A.
CesepmioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensr u 3amaun skosoruu. CBs3b
9KOJIOTHUH C APYTUMH HayKamHu.

Metonsl skonoruu. [loneBbie HaOMIOAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopHble. MoaenupoBaHrie B AKOJIOTHH. MOHUTOPUHT OKPYKAIOMICH CPEIbl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HauYE€HHE HSKOJOTUYECKMX 3HAHUM JUIsl YeJOBEKAa. DKOJOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBAa CBS3€H 4YeJIOBEUECTBA € MNpUPOaOoH. POpMHUpOBAaHUE HKOJOTMYECKOM KYIbTYpPhl H
9KOJIOTMYECKOW IPAMOTHOCTH HACEJICHMUS.

JdemoncTpauuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynase, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxeMbl: «Pa3nensl skonorun», «Metoasl skooruny», «CxemMa MOHUTOPUHTA
OKpYXaroLlEen Cpeabl».

JlabopaTopHas padora «/3ydeHne METOI0B SKOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Dkonorudeckre (QakToppl M 3aKOHOMepHOocTH ux fAeiictBus. Kiaccuduxanms
JKOJIOTHUECKUX  (akTOpoB:  abuoThyeckue, OuoTHYeckue, aHTpomnoreHuoie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. [lnpenrens, O.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue GakTopsl. CBEeT Kak dKOJIOTHUECKUi (akTop. JleficTBHEe pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. ODKOJOTUYECKHE TPYIIbI PACTEHHH M >KUBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CUTrHalIbHas1 poib cBeTa. doTonepuoansm.

Temneparypa kak sKkonorudeckuii dakrtop. [leiictBue TemmepaTypsl Ha OpPTraHU3MBIL.
[TolikunoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTh kak skonorudeckuii dakrop. IIpucrnocobrmeHuss pacTeHuid K MOAIEPKAHUIO
BogHoro Oamanca. Kiaccudukauus pacTeHMH MO OTHOIIEHMIO K Boje. llpucnocoGnenus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOWTaHMSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MMOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTraHW3MEHHAsA. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOAUYHBIC PUTMBI.
[Tprcrmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHECHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbel opranu3moB. IlonsTie o >xusHeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: NaepeBbsl, KYCTApHHUKH, KYCTapHWYKHA, MHOTOJICTHHE TpPaBbl, OJHOJICTHUE TPAaBBI
XKuznennoie (GopMbI IKUBOTHBIX: THAPOOHUOHTHI, TEOOHMOHTHI, a’3pOOHOHTHL. (OcOOEHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotnueckne  daxtoppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, cUMOMO03 U ero (gopmel. [lapasutusm, koomnepaius, MyTyaanu3M, KOMMEHCAIU3M
(KkBapTHpaHTCTBO,  HaxJieOHMuecTBO). Herpoduueckue  B3aumonelcTBUS  (TONHYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMIA IS CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUCHHUS.

JdeMoHcTpauuu

Tabmuipl 1 cxeMbl: «JKojorudeckue GakTopbl», «CBETOBOW CHEKTP», «IKOJIOTHIECKUE
TPYIIBI )KUBOTHBIX 110 OTHOIICHHIO K CBETY», « T eMIOKPOBHBIEC )KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOBY,
«buonorunyeckue putMbly, «Ku3HeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIX),
«9KOCHCTEMA IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOTO Jieca», «llenn nutanus»,
«XwumHangectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «KommeHcanuzmy.

OGopynoBanue: repbapuyd pacTeHUH W JKUBOTHBIX, TMPUCIIOCOOJICHHBIX K BIIHSHUIO
pPa3IUYHBIX  DKOJIOTHYECKUX  (DaKTOpOB, TepOapuu  CBETOJIOOMBBIX, TEHEIIOOUBBIX M
TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOMBBIC, TEHETIOOMBBIE M TEHEBHIHOCIMBBIE KOMHATHbBIE
pacteHus, repObapuM W KOJUICKUUU TEIJIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHmii, 4Yydena NTUI U 3Bepei, repdapuu pacTeHU, OTHOCSIIUXCS K Turpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHHUS HJaHHBIX TPYII, KOJUIEKIIHMH >KHUBOTHBIX,
oOWTaIONINX B pa3HbIX cpeAax, repOapuu M KOJUICKLIUU PACTEHUI W JKUBOTHBIX, 00JalalonIux
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSIM YCIOBHHM JKWU3HH, replapuu u
KOJUIEKIIMM DPACTEHUH W JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (DOPM, KOJUIICKIUU MKUBOTHBIX,
YYaCTBYIOIIUX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi pa6ora «BblsiBIeHHE MPUCTIOCOOIEHUI OPraHU3MOB K BIIUSIHUIO CBETa.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIePaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHUH M3 pa3HBIX MeECT
oOUTaHUSD.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISAIHI

DKOJOTUYECKHE XapaKTepUCTUKU momymsuuu. [lomynsius kak Ouosiornmueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢u3nYecKux OaphepoB U OCOOEHHOCTEH OHOJOTHU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYpPHI OMysnuii. OCHOBHBIE TTOKA3aTENN MOMYIIAIIUN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsI M MOJIOBasi CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALIUSL.

DKoJiorueckasi CTpykTypa mnomyiasuuu. OIeHKa YUCICHHOCTH NOmynsiiuu. JluHamuka
NONyJAUUK U €€ peryisuus. buotnueckuil moreHuuan nonyasiuuu. MoaenupoBaHue TMHAMUKU
nonynsiuuu. KpuBele pocta uuciaeHHocTH mnonyisuuu. Kpusble BbbDKHMBaHMs. Perynsmus



YHUCICHHOCTH TOMYJSIIUKA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKojorudeckue crpareruu BuoB (I- u K-crparerun).

[lonsitue 00 »sKoyorMUecKOl HumE BuAa. Mecrooburanue. MHOromepHas MOJENb
skonornueckor Humu Jx.M. Xaruuncona. Pazmepsl skostorndeckoil Humu. IlotennuaneHas u
peain30BaHHAs HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabl M MX >KU3HEHHbIE CTpaTETHU.
DKOJIOTHYECKUE YKBUBAJIICHTBHI.

3aKOHOMEPHOCTU TIOBEJIEHUS U MUIpaluil JKUBOTHBIX. buonoruueckue uHBa3UU
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. M. XarunHCOH.

Tabmuie! 1 cxembl: «IKOJIOTHYECKUE XapaKTEPUCTUKU MOMYIsium», «IIpocTtpaHcTBEeHHAs
CTpyKTypa mnomynsauun», «Bo3pacTHele mnupamMuael nonmyssun», «CKOPOCTh 3aceleHus
MOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHu3Mamm», «Mojgens skonorudeckoin Humm JDx. .
XaTuynHCOHAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas patdora «IIpucrmocoOieHns ceMsiH paCTeHUM K pacCeICHUION.

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpeiTas cucrema (A. Jk. Tencnum). DyHKIIMOHATBHBIE OJIOKH
OpraHU3MOB B SKOCUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotuyeckue 610ku 3kocucteM. [10uBBI U UIIBI B SKOCHUCTEMaX.
KpyroBopoT BemecTB 1 MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TOKA3aTENN SKOCUCTEMBI. bromacca u npoAayKuus. IKOJIOTMYECKUE TUPaMUIbI
qrcel, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIeCTB — cykueccuu. IlepBuuHble M BTOPUYHBIE CYKIIECCUU U HUX
MPUYMHBL. AHTPONOTEeHHBIE BO3JCHCTBUS Ha cykieccud. KimmakcHoe —cooOIIecTBo.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JDKOcucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpONIOT€HHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuuma wmexny
AHTPOINOI'€HHBIMU U NPUPOIHBIMU SKOCUCTEMAMHU.

YpboakocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas ¢opa u dayHa.
CunaHTponu3anusi TropoJckoil ¢ayHbl. buonormueckoe U  XO3SICTBEHHOE 3HAaYeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUSA  OCHOBHBIX  B3aMMOJEHCTBMHA  OpPraHM3MOB B
sKocucTeMax. Ponb Kackaonozo s¢ghghexma u 6u006-30uuxamopos (Kioyegvix 6u008) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W BEIIECTB MEXIY CMEXHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TMONYJSALUMH H DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U AHTPOIIOIE€HHBIX BO3/IEHCTBUM.

Mexanusmol  6030elicmeus  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUS AHMPONOSEHHO20 8030elicmaus. MeTo10I0Tus MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuuer u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIecay,
«KocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIC TPYIIbl OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucremeyn, «llenn nuTanus (nmactOuiiHas, JETpUTHAs)»,
«OKOJIOTHYECKas MUpaMUa YHCeT», «IKOJIOTHYECKas MUpaMuIa OMoMacchl», «IKOJIOTHIECKas
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykneccus», «BoccTaHoBieHue
Jjeca Iociie moXxapa», «IKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BeHIECTB M MOTOK
SHEPTUU B arporerosey, «[Ipumepsl ypOoskocucTemy.

O6opynoBanue: repbapur pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydesa IMTHUIl U 3BEpew,
repOapuy KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMEI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHnas pa6ora «3yueHue pazHOOOpa3us MEJIKUX TOYBEHHBIX YWICHUCTOHOTUX B
Pa3HbIX IKOCUCTEMAX).

IKeKypeust «IKCKypcus B TUIUYHBINA OuoreoneHo3 (B ayOpaBy, Oepe3HsIK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

JIKeKypeust «IKCKypcHs B arpodKOCUCTEMY (Ha IMOJIe WK B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — oOmennanerapHas o0ojiouka 3eMJIM, TZi€ CYLIECTBYET WJIM CYIIecTBOBaJa
KW3Hb. PazBuTHe npencrasiaenuii o ouochepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
onocdepe. Obnactu 6uocheps! u e€ cocran. KuBoe BemecTBo 6rocheps U ero GyHKITUN.

3aKoHOMEPHOCTH cymiecTBOBaHMs Ouocdepsl. OcobenHocTn O6uochepsl Kak riaodaabHOM
sKkocucTeMbl. JluHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTIIepoia, a30Ta). PUTMHUYHOCTH sIBICHHI B OHOChepe.

3oHanbHOCTH Ouochepsl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJIPA, XBOHbBIE
Jieca, CMeIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEHU, CaBaHHbI, IyCThIHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKA HX PECYpCHOTO TMOTEHIMala U
OorocdepHbIX QYHKITUH.

JdeMoHcTpanun

[Toptpetsl: B. U. Bepnanckuid, 3. 3rocc.

Tabmuet u cxemsbl: «I'eoctepst 3emnuy, «KpyroBopot azorta B npupoae», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucnopona B npupoje», «KpyroBopot BoAbl B IpUpoe»,
«OcHoBHBIE Omombl cymm», «Knumatuueckue mosica 3emmm», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBanHHay, «IlycTbiHY,
«Tponmyeckuii ecy.

Ob6opynoBaHue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKaomias cpeaa

DKoJIOTHYeCKHe KpHM3MChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHue BO3IyIIHOM cpeapl. OxpaHa Bo3dyxa. 3arps3HeHue BojAHOM cpenpl. OxpaHa
BOJHBIX pecypcoB. Paspymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpONIOTEHHOE BO3JCHCTBUE Ha PACTUTENbHBIM M JKUBOTHBIM Mup. OxpaHa
PacTUTENILHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXpaHbl MpUpPoabl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). boranndeckue caabl U 300J0THUYECKUE
MapKH.



OcCHOBHBIC TIPUHIIUITBI YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA U MPHUPOIBI. ParpioHanpHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX YKOJIOTHUECKUX KPU3uCcOoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HUca
U €r0 BEPOSTHBIC MOCIICCTBHSL.

Pa3BuTHE METOMOB MOHHWTOPHHTA pAa3BUTHS OIACHBIX TEXHOTCHHBIX IIPOIECCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonocuueckoe paznoobpaszue u ouopecypcvl. Hayuonanvuvie ungpopmayuontoie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX U0 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyua mopckux u nazemHulx sKocUCmeM.

JdeMoHcTpanuu

Tabmuipl u  cxeMmbl: «3arpsi3HeHuEe arMmocepb», «3arps3HeHHe Tuapocepbd,
«3arpsizHeHne 1nouBbl», «llapHuxoBelli  3pdexT», «Ocobo oxpaHseMble TNPUPOIHBIE
TepPPUTOPUNY, «MOJIeNN yIPaBIsIeMOTO MUPaY.

O6opynoBanue: (dotorpadun OXpaHAEMBIX PACTEHHMH U SKUBOTHBIX KpacHOW KHHTH
Poccniickoit ®enepanuu, KpacHoil KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOECHMS OOy4aroIIMMMCS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: JMUHOCTHbBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX PE3ylbTaTOB OCBOEHHUS HMPOTPaMMBbl IO OMOJIOTHH BbIIEIEHBI
CIIEIYIOIIME  COCTABJIAIOLIME: OCO3HAaHHWE OOYYaIOUMMHUCS  POCCUHCKOM  rpakJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIpPEAETIEHHUIO,
Haiuyue momueayuu K OOyUEHUIO OWOJOTHM, YeleHanpagienHoe pa3zeumue BHYTPEHHHUX
yOEXIeHUI JINYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPaJUIMI pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0ydYalolUXCsS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, MPUCYHIIUMHU  CHUCTEME
OMoJOrMYeckoro  oOpa3oBaHUS, Haluuue NPAoOCO3HAHUsI  DKOJIOTHUECKOM  KYIbTYpBI,
CnocobHoCmuU cmasumy 1€ U CTPOUTD )KMU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHMSI MPOTPaMMbl 10 OMOJIOTHH JIOCTUTAIOTCSA B €IUHCTBE
y4eOHOM M BOCHHUTATENbHOU AEATEIbHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMH, MPUHSATHIMU B
oOmiecTBe MpaBWIaMU M HOPMAMHU MOBEJIEHUS U CHOCOOCTBYIOT IpOIieccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHMSI U CaMOPa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3MIMHU JIMYHOCTH, NATPUOTU3MA U
YB@KEHUS K 3aKOHY M IIPABOIOPAAKY, YEJIOBEKY TPYAAa M CTaplleMy IOKOJEHMIO, B3aUMHOIO
YBaKEHUs, OCEpeKHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HacleIul0 M TPaguLUsiM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpelie.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUS yUeOHOro mpeaMeTa «bHoIorus» 0JKHBI OTpaXaTh
TOTOBHOCTb U CIIOCOOHOCTH OOY4alOIIMXCsl pPyKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
NO3ULIMENH JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX OPHUEHTAalMi, MO3UTHBHBIX BHYTPEHHUX
yOeX/IeHU, COOTBETCTBYIOLIUX TPAJULHMOHHBIM IIEHHOCTAM POCCHICKOro  0OOIIecTBa,
paclIMpeHue KU3HEHHOTO OIbITa M OIbITa JESATEIbHOCTH B INPOLECCE pealu3allMd OCHOBHBIX
HampaBJIeHUN BOCIIUTATEIbHOM JeITEeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpakIaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh TPAXKIAAHCKON MNO3MLIMU  OOyyarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUIICKOro 00I11eCTBa;

OCO3HAaHME CBOMX KOHCTHUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YBaXKCHHME 3aKOHA H
IIPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATENbHOCTH NPU CO3JJaHUU YUYEOHBIX NMPOEKTOB,
peleHnH y4eOHBIX U M03HABATEIbHbIX 33J1ay, BHIIOJIHEHUH OMOJIOTMUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNIATh COOCTBEHHYIO MO3MLHUI0 IO OTHOUICHHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JICHCTBHSIX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIO/IEH ¢ pa3HBIMU YOKJCHUSMH, KYJIbTYPHBIMU IIEHHOCTSMU U COIUAIEHBIM
MI0JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MIO3HABATENIbHBIX M HCCIENOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOIO OTHOLIEHWS K MHEHMIO
OTIIIOHEHTOB MPH OOCYKIEHHH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKaHUS;

TFOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU IEATEIbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON I'PaXKTaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS K
CBOEMY HapoJdy, YyBCTBa OTBETCTBEHHOCTH Iepesn PonmHON, ropaocTu 3a CBOW Kpai, CBOXO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHHE K NPUPOJHOMY HACIECIUIO U TMaMITHUKAM TPUPOJIbI,
JTOCTIKeHHsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PpA3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00I1IECTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM PpOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KU3HU B COOTBETCTBUU C TPATUIIMSIMH HApPOJOB
Poccuu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYy/Aa, OOLUIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAaHHE SMOLIMOHAIBHOTO BO3JCHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B pPa3HBbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJbTYPbl 310POBbS H
AMOLMOHAJIBHOT0 (JIaroONoJIy4usi:

MOHMMAaHKE U peau3alus 3J0pOBOro U 06e30macHoro odpasa >Ku3HU (30pOBOE MUTAHUE,
coOroieHHe TUTUEHUYECKUX MPaBUJI U HOPM, cOATaHCUPOBAHHBIN PEKUM 3aHATHH M OTHbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHHE [EHHOCTH TMPaBWJI WHAMBHUAYAJbHOTO M KOJUIEKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBHUM M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aJlKOTOJs,
HapKOTHKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW U COIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUJIAHUPOBATH U  CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
NEeSTENbHOCTb;

WHTEpeC K pa3nuyHbiM cepam mpodeccnoHalIbHON AEITeThHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIH BBIOOp Oynyiel mpodeccruu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHHMIO U CaMOOOPA30BaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0JI0THY€eCKOT0 BOCITUTAHMS:



9KOJIOTHYECKHU 11e1ecCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS 3KOJOTHYECKOW KyIbTYphI: MPHOOPETEHHE OMBITA IUIAHUPOBAHUS
MOCTYIKOB U OLICHKM WX BO3MOXKHBIX MOCIJIECJCTBUMN JUIsI OKPY)KAIOIICH Cpe/Ibl;

OCO3HAHUE TJIOOAIBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHUS;

CIIOCOOHOCTH MCTIOJIB30BaTh MPUOOPETaeMbIe TIPYU U3YUYECHUU OHMOJIOTHH 3HAHUS M YMCHHS
MIPU PEIICHUU TPOOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPUPOOIOIB30BaHHEM (COOIIIOICHUE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEMpUSTHE NEeWCTBHI, MPUHOCSIIIUX BpEN OKPYXKAIOIICH MPUPOIHON cpere,
yMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphl, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI WMU B
MMO3HABATEIPHOW, KOMMYHMKAaTUBHOW W COIMAJIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JESITETbHOCTH SKOJIOTHYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKdH W OOIIECTBEHHON WPAKTHKH, OCHOBAHHOTO Ha JHAlOre KYIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UNTATENLCKON KyJIbTYphl Kak CPEACTBA B3aUMOICUCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAJILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYyXKaIoLeM
MHpEe Kak O €IMHCTBE MpPHUPOJIbI, 4YelloBeKa U 00IliecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTHH JAJISi COBPEMEHHOW LMBHJIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS Pa3BUTHUSl MEAULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOaemMbl pa3BUTHUSI YEJIOBEUECTBA, MOMCKA MyTel BbIXOJA U3 INI00ATBHBIX
9KOJIOTMYECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
WCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUU OMOJOTUYECKHX 3HAHWUU B LIENSAX MOBBIIICHHS OO0IIen
KYJIBTYPbI, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOMW 4YacTH (PYHKIHOHAIbHON
rPaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJMy4YaeMble 3HAHUS Ui aHalIW3a W OOBSICHEHHS SBICHUI
OKPY)KAIOIIEr0 MHUPa M TMPOUCXOASIIUX B HEM H3MEHEHUH, yMeHHUe JenaTb 0OOCHOBAaHHBIE
3aKJIIOUEHUs] Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIUXCS MaHHBIX C MENbI0 TMOTYyYSHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OWOJOTHYECKUE 3HAHWUS IS pelIeHUs
mpo0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE I[EHHOCTH HAyYHOW JESTENbHOCTH, TOTOBHOCTh OCYILIECTBIISITH MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN MO OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3ylbTaThl OCBOCHHUSI yuyeOHOro mnpenmera «buosorusy BKIIOYAIOT:
3HaUYUMBbIC IS (OPMHPOBAHUS MHPOBO33PCHHUS  OOYYAIOIIMXCS  MEKIUCIUTUIMHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHATHS, OTPAKAIONINE IEIIOCTHOCTh HAYYHOU KapTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, IPOIecC, CHUCTeMa, HAy4HBId (PaKT, MPHUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIEJOBaHUE, HAOIIOJCHUE, W3MEPEHUE, SKCIEPUMEHT U APYrue); YHUBEpCAJIbHbIE
yueOHble JecTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIeUnBaONINE
dbopmupoBanre (YHKIMOHATLHON TPAMOTHOCTA U COLIMAIIBHOW KOMIIETEHIIMH OOYJaronIuxcs;
CIIOCOOHOCTh 00yyaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIIIMHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJbHBbIC Yy4YeOHBIC JCHCTBUS B IIO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMHM Ha YPOBHE CpEAHEro oOmero oOpa3oBaHHUS Y
obOyuvarorerocst 0yayT copMupoBaHBI MMO3HABATENbHBIC YHHUBEpPCAIbHbIE Y4eOHBIE EHCTBUS,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISTUBHBIC YHUBEpCAIbHBIC
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIHHOCTb.

MertanpeameTHble pe3yabTaTbl OCBOEHUS MPOTpaMMbl CpPelHEro oO0Imero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUU TNPUEMBI JIOTMUECKOTO MBIILICHUS (aHaAIK3a,
CUHTE3a, CpaBHEHMS, KiaccU(pUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAETATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATh CBS3H C APYTUMU HOHATUIMU);

OTIpENeNATh LEJIN NAeATeIbHOCTH, 3aJaBasl NapaMeTpbl M KPUTEPHUH HX JOCTHUKCHHUS,
COOTHOCHUTH PE3YybTAThI AEATEIHLHOCTHU C MIOCTABICHHBIMH LIEISMU;

WCIO0JIb30BAaTh OHMOJIOTHYECKUE MOHATHS Ui OOBsSCHEHUS (HaKTOB M SABICHUN >KHUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pacCyXJAeHHs] (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS. B pacCCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIE CPEJCTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUYUI pa3HOTO poja,
BBISIBIICHHBIX B Pa3IUMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PEUISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCA MaTepUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEACTBUN ACITETHHOCTH,

KOOPJIMHUPOBATh M BBINOJHATE PAOOTYy B YCJOBHSIX pPEaTbHOTO, BHPTYaAITbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEIbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOCKTHON NESTENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CnocoOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOHMCKY METOOB
pEIICHHS MPAKTUIECKHX 3371249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JCSITEILHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO W MPUMEHEHHUIO B yUEOHBIX CHUTYalHsIX, B TOM YHUCIE MPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIN THIT MBIILJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/Ja4d B 0Opa30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3MPOBATh 3a7ady, BBIIBUTATH
TUTIOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelhCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3MPOBATh TIONYYCHHBIE B XOJIe pEHICHHs 3a7add  Pe3ylIbTaThl, KPUTHUECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBAThH MPUOOPESTEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBIN IMOWCK IMEPEeHOca CPEICTB M CIOCOOOB NEHCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [O3HABATEIBHYID W  MPAKTHYCCKyl0  oOnactu
KU3ZHEJCSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrHHAIbHBIE TMOAXOAbl M PpEIIeHMs, CTABUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3UYHBIX MCTOYHHUKAX MH(pOpMalUU (TEKCTE y4eOHOro mnocodwus,
HAy4YHO-TIOMYJISIPHON JUTEepaType, OMOJIOTMYECKUX CIOBApAX M CHPAaBOYHUKAX, KOMIIbIOTEPHBIX
0azax naHHbBIX, B MHTepHere), aHaIM3UpoBaTh WHGOPMALIMIO Pa3IWYHBIX BUIOB U (opm
MIpeICTaBJICHUSI, KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHble METOJbl MpHU IOUCKE U OoTOOpe
ouonornueckoi nHGopMau, He0OOXOIUMOM ISl BHITIOJIHEHUS! YUEOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HKCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (QOpMYy MpeACTaBIeHUS OHOJIOTrHYECKOU
uHpopmanuu (cxemsl, rpaduku, TuarpaMmsl, TaOIHIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN $3bIK B KauecTBE CpeACTBa HpH paboTe ¢ OHOJIOTrHYEeCcKOn
uHpopMalven: NPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHUeCKHWe 3HAKU U CUMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, MHCIOIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BIIJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  HMHPOpMAIMK, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiaieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JAeliCTBUSIMH:

1) o6menue:

OCYIIIECTBIISITh KOMMYHUKAIIUKA BO BceX cepax jKU3HU, aKTUBHO Y4aCTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBHITIOJHEHHUS TIpe/UlaraeMod 3aJadyd, Yy4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUH APYTHX YYACTHUKOB JHUAJIOTA WA JUCKYCCHUH);



pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIH, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
IPYruX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECEIHUKY M B KOPPEKTHOW (hopme
(bopMyTHpOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C MCIIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MMOHMMAaTh M MCIOJIb30BaTh NMPEUMYILECTBA KOMAaHAHONW U MHJIMBUIYaIbHOW pabOThl Mpu
pelieHny OMoJIoru4eckoi mpoodaemMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS NPU PELICHUH y4eOHOU 3a/1auH;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEHN KaK/I0TO YjieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHU30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA TO €€ TOCTHMKEHMIO: COCTAaBIATH IUIaH JACHCTBHM, paclpelesiTh POJH C YYETOM
MHEHUH YYaCTHHUKOB, 00CYKJaTh pPe3y/IbTaThl COBMECTHOW pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJA U KaXJOro Y4aCTHHKAa KOMaHIbl B OOLIUN pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE INPOEKTHI, OLICHMBATh WACH C INO3WLUN HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE TIIOBEIECHUE B PANIMYHBIX CHUTYyalMsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3anus:

UCIOJb30BaTh OWOJIOTMYECKHE 3HAHUS Ui BBIABICHHMA NpoOIeM M UX pEIIeHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUMU LIE€JIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKax IO OTHOLIEHUIO K JKMBOM IPUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIbHO OCYILECTBJISATh IO3HABATENIBHYIO JIEATENIHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OpPMYIUpPOBaTH COOCTBEHHBbIE 3a7ayll B 00pa30BaTENbHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTABJIATH IJIaH PELIeHUs MPOoOJIeMbl C YYETOM MMEIOLINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciMpsATh paMKU y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX NMPEANOUTECHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pYAMIIMU B Pa3HBIX 001acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHBBI B IESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISAM;



BIIQJICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB M OCHOBAHUI, HCIIOJIH30BATh MPUEMBI pedICKCUT
JUTSL OIIEHKU CUTYAIINH, BBIOOpA BEPHOTO PEIICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHUKEHHUIO;
MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIBTATOB JCSITEILHOCTH;
3) npuHsATHE CeOs U APYrUX:
MPUHUMATD €051, TOHUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIBTATOB JCSITEILHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOrO YeIOBEKa.
NPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pe3ynbTaThl OCBOEHUS COJAEpXkKaHUS ydyeOHoro mpenMera «buosorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0ecrieueHue npouaIbHOr0 00y4eHus: 00yJarommnxcs
ouonoruy. OHM BKIIOYAIOT: cnenuduyeckue A OHOJIOTMM Hay4yHble 3HAHUS, YMEHUSA H
CHocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUI0 3HAHWM, BHJbI
NESTETHPHOCTH M0 TOJYYEHUI0 HOBBIX 3HAHWN W WX MPUMEHEHHWIO B PA3JIMYHBIX yUEOHBIX, a
TaKKe B PEaTbHBIX )KH3HEHHBIX CUTyanusaxX. [IpeamMeTHbie pe3ynbTaTsl IPEICTaBICHbI TI0 TOIaM
W3y4YECHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO mpenmera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKATh!

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH Mpo0ieM palMoOHAIbHOTO MTPUPOIOTIONH30BAHMS, O BKIIAJE POCCUNCKUX U 3apyOeKHBIX
YU€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMUYECKHX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolliue
OMOJIOTMYECKHE TEPMUHBI W TOHATUS (PKU3Hb, KIIETKA, OPraHu3M, MeTaboyM3M, TOMeocTas,
CaMOpEeryJslts, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illnetinena, P. Bupxosga,
XpOMOCOMHasi Teopusi HacleAcTBeHHOCTH 1. Moprana), yuenus (H. Y. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi IOTOMKOB
MIEPBOTO MOKOJICHHS, PaCUICINIEHHUs, YUCTOTHl raMeT, He3aBUCUMOTo HaclenoBanus I'. Menzens,
TOMOJIOTHUECKUX PSIAOB B HacleACTBEHHOW wu3MeHunBocth H. W. BaBuioBa), nmpHHIMIIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B OMOIOTHYECKUX
HCCIIEIOBAHUSIX KUBBIX 00BEKTOB (OTIHCaHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHUE BBIJEIATh CYHIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucje OakTepuid, rpubOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OPraHOB PACTEHUH, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3HENEATENIbHOCTH, MPOTEKAIOIIUX B OpraHu3Max pacTeHUW, >KUBOTHBIX U
4enoBeKa, OMOIOTUYECKUX MPOIECCOB: 0OMEHa BEMIeCTB (METa00I13M ), IPEBPAIICHHS YHEPTHUH,
OposkeHHsI, aBTOTPO(HOTO U TeTepOTPO(GHOTr0 TUMOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, YMOpUOTeHe3a, MOCTIMOPHOHATHHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHJMBHUIYyaJIbHOTO pa3BUTHUsl opraHu3Ma (OHTOTeHEe3a), B3aMMOJCHCTBUSI T'€HOB, T'eTepo3Hca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M UX (DYHKIHAMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW U WX (PYHKIHUSIMH, MEXKIy OpraHaMyd U CUCTEMaMH OPraHoB y
pacTeHuil, JKMBOTHBIX M YeJIOBEKa M HMX (QYHKIUSAMH, MEXKIy CHUCTEMaMU OpPraHOB U HUX
GyHKIMSAME, MEXAY dTallaMd OOMEHa BEIECTB, ATAallaMH KICTOYHOTO LHKIA U YKHU3HEHHBIX
[UKJIOB OPraHU3MOB, JTanaMH ASMOPHOHAIBHOTO pPAa3BUTHs, TEHOTUNIOM U (heHOTHUIIOM,
¢dbeHoTunom u pakropamu cpensl OOUTAHHUS;

YMEHHE BBISIBIISITH OTIUYMUTEIbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE PAaCTCHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTryMEHThI, OMOJOrHYECKYI0 TEPMUHOJIOTHUIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISABISATh HPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTHYECKMMH TpOIECCaMU M SIBJICHUSMM, JIeaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMUHM MOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMIOAaTh MpaBuUia Ipu
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIABUTATh TUIMOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAIbHBIMU CpPEJICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIy4E€HHbIE Pe3yJbTaThl U JeNaTh BBIBO/IBL;

YMEHHE y4acTBOBaTh B y4EOHO-HCCIIEIOBATEILCKONW padOTe MO OHOJIOTHH, SKOJOTHU H
MEJUIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAYYHBIX OOIIECTB, U IMyOJIMYHO MPEICTaBIAThH
MOJIy4YE€HHBIEC PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUX;

YMEHHME OILIEHUBATh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIIEeOBaHUN B o0nactu
OMOJIOTMM U MEAMIMHBI (KIOHHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMA U CO3JJaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaIbHON IEATETLHOCTH B
obnactu OMOJIOTUH, MEJUIIMHBI, OUOTEXHOJIOTUH, BETEPUHAPUH, CEIIbCKOTO X03sIICTBA, MUIIEBOM
MIPOMBIIIJICHHOCTH, YIAyOJsTh IMO3HABaTeNbHBIM HHTEpEC, HaNpaBlICHHBIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodecCu W MPOJOJDKEHHE OHOJIOTUYECKOro oOpa3oBaHUS B
OpraHu3aIusaX CpelHero mpodecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

[IpenMerHbie pe3ynbTaThl OCBOeHMsI ydeOHOro mnpeamera «buonorusi» B 11 Knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIHM OMOJOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbopMHUpPOBAaHUM COBPEMEHHOMN €CTeCTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH SKOJIOTHYECKUX MPOOJIeM YeI0OBEYeCTBA, a TaKXKE B PEUICHUH BOIPOCOB
paIMoOHaIBbHOTO MPHPOAOINOIL30BaHUsl, U B (OPMHPOBAHMHM LIEHHOCTHOTO OTHOIICHUS K
pupoje, OOIIECTBY, YENOBEKY, O BKJIAJE POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B
pa3BuTHE OHOJIOTHH;

YMEHHUE BJaJIeTh CUCTEMOM OMOJIOTMYECKHUX 3HAHHM, KOTOpas BKIIOYAET ONpPENeNCHUs U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOTMYECKUX TEPMUHOB M TOHATUH (BHL,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronnoHHas Teopus Y. JlapBuHa,
CHUHTETHUYecKasi Teopus sBoitonuu), yuyeHus (A. H. CeepuoBa — 0 MyTSX W HampaBICHHUIX
spommonun, B.W. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus J[k. Xapau
u B. Baiiabepra, 3apoapimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTUYECKOM MUpaMuUbl SHEPruH), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIJIAJETh OCHOBHBIMH METOJIAMU HAy4yHOIO IIO3HAHUS, MCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIENOBAaHMUIX KHBBIX OOBEKTOB U OKOCHCTEM (ONHCaHHWE, W3MEpEHHe,



HaOJI0JICHUE, SKCIIEPUMEHT), ClI0cO0aMU BBISBIICHHS M OLCHKH aHTPOIIOTEHHBIX M3MCHCHHI B
pUpPOJIE;

YMEHHE BBIICIATh CYIICCTBCHHBIC INPH3HAKH: BHJOB, OHOTCOICHO30B, JKOCUCTEM U
ouocdepsl, CTaOMIM3UPYIOUIETO, IBIDKYIIETO U Pa3pbIBAIOIIErO €CTECTBEHHOIO OTOO0pa,
AJUIOTIATPUYECKOTO M CUMITATPUYECKOTO BU000PA30BAHUS, BIUSHUS JBIKYIIUX CHJI 3BOJIIOIUH
Ha TeHO(OH] MOMYJISAIUH, TPUCTIOCOOTICHHOCTH OPraHU3MOB K Cpeie OOUTaHUs, YepeOBaHUS
HAIpaBJICHUH YBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEXKIY MPOIECCAMU DBOJIIOLUH, BIDKYIIUMH
CHJIAMU aQHTPOTIOTEHE3a, KOMIIOHCHTAMH Pa3IMYHBIX SKOCHCTEM M IMPUCIOCOOJICHUSMH K HUM
OpraHHU3MOB;

YMEHHE BBISBIISATh OTIMYUTENILHBIC TIPU3HAKH KHBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpelne oOWUTaHWs, aOMOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3CH
OpraHM3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX H3MEHCHUH B SKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCI0JIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIUKY ISl JIOKAa3aTelbCTBA POJCTBA OPraHW3MOB PA3HBIX CHCTEMATHUECKHX TPYIII,
B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTAHHS, CIUHCTBA YEIOBEYECKUX PAC, HEOOXOJUMOCTH
COXpaHEHHsT MHOrooOpa3usi BUJOB M KOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHHS MPHPOJIBI H
4eJI0BEYCCTBA;

YMEHHE peIiaTh OHOJOTHYECKHE 3aja4d, BBISBIIATH MPUYUHHO-CICIACTBCHHBIC CBS3U
MEXIy HCCIICAYEMBbIMH OHMOJIOTUYECKUMHU TPOIIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH IOJTYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONOIATh MpaBHia TPH
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, TPOBEPATh HUX OSKCIECPUMEHTAIHHBIMU CPEICTBAMH,
(bopMyHpys 1eNb UCCIIETOBAHMS, aHATU3UPOBATH MOJYYCHHBIC PE3YJIbTAThl U JIENaTh BHIBOIBL;

YMEHHUE y4acTBOBaTh B Y4COHO-HCCIENOBATEIbCKOW paboTe 1Mo OHMOJIOTHUH, 3KOJIOTHU U
MEIUIIMHE, TIPOBOAMMOM Ha 0a3e IIKOJIHBIX HAYYHBIX OOLIECTB, W IyOJIMYHO IPEICTABIISATH
MOJTyYCHHBIC PE3YJIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OIICHMBATh THUIOTE3bl M TEOPUH O TIPOUCXOXKICHUU JKU3HHU, 4YEIIOBEKa |
YEeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEAOTBPALICHHS TJI0OATBHBIX
W3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP OyaylieH nmpodhecCHOHAbHON ACSATEIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOIOIL30BAHMS,  MEAUIUHBI, OHOTEXHOJOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEILCKOTO XO3SWCTBA, MHUINEBOW MPOMBIILICHHOCTH, YIITYOISITh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npoeccu M TMPOAOIDKEHHE OWOJOTHYECKOro 00pa3oBaHHS B OpraHM3alMsIX CPETHEro
po(eCcCHOHATBLHOTO U BBICIIIETO 00pa30BaHUSL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypest
1 buonorus kak Hayka 1
2 JKvBBIE CHCTEMBI M UX U3YYCHUE
3 Buonorus kineTku 2 0.5
4 X¥UMHU4YEcKasi OpraHu3anys KIeTKN 10 1
5 Crtpoenue u GyHKITUU KICTKH 8 2
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUU B 9 1
KJIETKE
7 Hacnencreennas undopmanus u 9 05
peanuszanus eé B KIETKe '
8 Kv3HEeHHBII UK KIETKU 6 1
9 Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTuka — Hayka O HACIEJACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi opraHu3MOB 4 1
16 bruoTexHonMOTHSs ¥ CHHTETHYECKAasE OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13




11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
1 3aporKIeHNE U Pa3BUTHE IBOJIOIIHOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Mukpo3BoIOIUS U €€ pe3yabTaThl 14 2
Makpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yeaoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY’Karolleu cpenoi
Opraau3Msbl ¥ cpesia 0OUTaHUS 9 15
DKOJIOTHS BUJIOB U TOIMYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobapHas 3KOCHCTEMA
11 Uenoek u OKpyxaroiias cpeaa
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsimyecTBo yacoB Hcnoab3oBanune
Ne odopynoBaHus
w/n Tema ypoka Beero Konrtpoasubie | IIpakTuueckue HeHTPOB
padoThI padoThI "Touka pocra”
1 Buonorus kak KOMITIEKCHAs HayKa U KaK 1
4acTh COBPEMEHHOT0 O0IIecTBa
2 JKuBbI€ CUCTEMBI U KX CBOMCTBA 1
DIIEKTPOHHBIE
3 YpoBHEBas OpraHU3anys )KUBBIX CHCTEM 1 TaOJIHIIBI 1
TJIaKaThl
4 WcTopus OTKPBITHS U U3YYEHUS KIIETKU. 1
Knerounas Teopus
MeTo1b1 MOJIEKYJISIPHOUM Y KJIIETOUHOM
6uonorun. [Ipaktuueckas pabora «3yuenue
5 METO/I0B KJIETOYHON OHOIOTHH 1 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHoe HeHTpUudyrupoBaHue,
I11IP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MuHepanbHbI€ BElleCTBa KIETKH, UX 1
Ouonornyeckas poib
OpraHuyeckue BelecTBa KIeTKU — OeJKH. HaGop ans
8 JIaGopatopHas pabota «OOHapyx)eHHe 1 0.5 IIPOBEICHUS
0€JIKOB C MOMOIIBIO KAUeCTBEHHBIX PEAKIIU» OTIBITOB.
9 CoiicTBa, K1accupuKanys u GyHKIHIH 1 ONEeKTPOHHBIE




0eKoB TaOIHIIBI 1
TUTaKaThI.
10 Oprannydeckue BenecTBa KIeTKH —
YTJIEBO/IbI
11 Oprannydeckue BenecTBa KISTKH — JUIHIbI
Hyxkneunossie kucnotsl. JJHK n PHK.
ONeKTPOHHBIE
JlabopaTtopHnas paborta «lccnenoBanue
12 0.5 TaOJIUIIBI |
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
TTAKaTHI
KJIETOK Pa3JIMIHBIX OPraHU3MOB
DJIEKTPOHHBIE
13 Crpoenue u pynkuuu ATO. [Ipyrue 5 P
TaOJUIIBI |
nykieosunrpudocedarsr (HTD)
TTaKaThI
14 CexBenuponanue JJHK. MeToabl reHOMUKH,
TPAHCKPUIITOMUKHU, TPOTEOMUKH.
15 MeToapl CTPYKTYpPHOU OHOJIOTHN
16 Kontponbras padorta Nel
Tunsl kieTok. CTpoeHHe MPOKAPHUOTHIECKON
. Mukpockon
U DyKapuoTHuecKoi kietku. [Ipaktnyeckas .
17 5 5 0.5 nnudpoBoi,
pabota «/3yueHne CBONCTB KJIETOYHON
MUKpOTpenaparhbl
MeMOpaHbI»
Muxkpockon
18 [ToBepxXHOCTHBIN anmapaT KJICTKH unudpoBoi,
MUKpOTpenapaThbl
OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH. Muxkpockomn
19 IIpakTtnyeckas paborta «M3ydyeHue 1BUKEHUS 0.5 U ppoBOH,
IUTOTIIIA3MBI B PACTUTENBHBIX KIETKaX)» MUKpOTIpenapaThbl
20 [TomyaBTOHOMHBIE OPTaHOUIBI KIETKU: 0.5 Muxkpockomn
MUTOXOHAPUH, MnacTuabl. JlabopartopHas ' 1 (poBoOH,




pabota «MccnenoBanue mia3mMosn3a u MUKpOIpenapaTsl
JIETIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)
Mukpockon
21 HemeMOpaHHbIC OpraHOH/IBI KIICTKH uudpoBoi,
MUKpOIpEnapaThl
Mukpockon
22 Crpoenue u pyHKUIUU sAapa 1 (poBoH,
MUKpOIpenapaTsl
CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK Mukpockon
23 sykapuoT. JlabopaTopnas padora «3yuenne 0.5 U(PPOBOI,
CTPOCHUS KIETOK Pa3IMUHBIX OPTaHU3MOBY MUKpOIpenapaThl
ACCHUMWIISIIAS ¥ TUCCUMHUJISIIASI — JIBE
CTOpOHBI MeTaboM3Ma. Tumbel oOMeHa
24 BemecTB. JJaboparopHas padota «M3ydeHue
KaTaJUTHYECKON aKTUBHOCTU (pepMEHTOB (Ha
MpUMepe aMuIa3bl WIK KaTajaasbl)»
DepMEHTaTUBHBIN XapakTep peakiuii
KJIeTOuHOTO MeTabonusma. JlabopaTopHas
25 pabota «3ydyeHue pepMeHTAaTUBHOTO 0.5
paciuernyeHus MepoKCcuaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOphl U OCNKU-UHTUOUTOPHI
27 ABTOTpO(DHBIN THIT OOMEHA BELIECTB
28 DoTOoCHHTE3
Xemocuntes. JlabopaTopHas pabora DJeKTpOHHBIE
29 «CpaBHeHHe mpo1ieccoB POTOCHHTE3A U 0.5 TaOIHIIBI U
XEMOCHHTE32» TJTaKaThI
30 AnaspoOHbIe opranu3mbl. Bunel 6posxenust.




Jlaboparopnas pabota «CpaBHeHHE
MIPOLIECCOB OPOIKEHUS U JIBIXaHUSD)

AdpOoOHBIEC OpTaHU3MBI. JTaITbI

31
SHEPTeTUIECKOTO 0OMEHa
DHeprusi MEMOpPaHHOTO TPaIUeHTa IIPOTOHOB.
32 Cunte3 AT®: pabota mpotroHHON AT®-
CHHTa3bl
33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuaTe3 PHK
35 Tpaucasus u e€ Tarbl
DJIEKTPOHHBIE
KoaupoBanne amuHOKHCTOT. Postb pubocom
36 TaOJIMLIBI U
B OMOCHHTE3€ Oenka
TUTAKaThI
37 Opranu3zanys reHomMa y IpoKapHoT U
9YKapuoT
38 MonekynspHble MEXaHH3MBI 3KCIIPECCUU
T'€HOB y DYKapuoT
Bupycel — BHekIeTOuHbIE (POPMBI KU3ZHH U DJIeKTpPOHHBIE
39 obOnuraTtHeIe MapasuThl. [IpakTrueckas 0.5 TaOIHIIBI U
pabora «Co3ianue MOJeNr BUPYyCca» TUIAKaThI
Bupychsie 3a0051eBaHus YeIOBEKa,
40 ’KMBOTHBIX, pacTeHuil. Hanotexnonoruu B
OMOJIOTUU U MEAULITHE.
41 KonTposneHas padota Ne2
OJEKTpOHHBIE
42 JKU3HEHHBIN [IUKI KIETKU TaOIUIEI U

IIJ1aKaThl




43

Marpuunsiii cuare3 JJTHK

Xpomocomsl. JlabopaTopHast paboTa Mukpockon
44 «M3yueHune XpoMOCOM Ha TOTOBBIX 0.5 1 (poBoH,
MUKpOTIpEIiapaTax» MUKpOTIperapaThl
ONEeKTPOHHBIE
45 JleneHue KIETKH — MHTO3 TaOJIUIIBI U
TUTAKaTHI
Tunel knetok. KapuokuHes U HUTOKUHES.
Mukpockon
JlabopaTtopHnas pabora «Habmoaenne Mmutos3a .
46 0.5 U (HpPOBOH,
B KJIETKaX KOHYMKA KOpPEIIKa Jiyka (Ha
MUKpOTIpeapaThl
TrOTOBBIX MUKpOIIpernapaTax)»
47 Perynsuust >KM3HEHHOTO IIMKJIA KJIETOK
48 Opraau3Mm Kak eMHOE 11eJI0e
. MukpockoI
Tkanu pacrenuii. JlabopatopHas pabora P .
49 . _ 0.5 nnudpoBoi,
«3yuyeHue TkaHel pacTeHUI»
MUKpOTpenaparhbl
TkaHu )KMBOTHBIX U YEJIOBEKA. Muxkpockon
50 JlaboparopHas padota «/3yueHue TkaHei 0.5 1 poBoH,
KUBOTHBIX)» MUKpOTpenaparhbl
Opransl. CucreMsl opranos. JlaboparopHas DJEeKTPOHHbBIE
51 pabota «/3yyeHne opraHoB IIBETKOBOTO 0.5 TabJIMLBI U
pacTeHus» TJTaKaThl
52 Omnopa Tena opraHu3mMoB
53 JIBuKEeHNE OpraHu3MOB
54 IIntanue oprann3mMoB
55 [MuTaHue MO3BOHOYHBIX )KHUBOTHBIX.

HI/IH_[eBapI/ITCJ'ILHaﬂ CHUCTEMaA 4YCJIOBCKaA




56 JlpIxaHue opraHu3MoB 1
57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H 1
YeJoBeKa
58 TpaHcIOpT BEIIECTB Y OPraHU3MOB 1
ONEeKTPOHHBIE
KpoBeHocHas cucteMa m03BOHOYHBIX
59 1 TaOJIUIIBI |
KUBOTHBIX U YEJIOBEKA
TUTaKaThI
60 Brigenenue y opraHusmMoB 1
61 3amura y opraHu3MOB 1
62 NMMyHHas cuctema yenoBeka 1
63 PaznpaxiuMocCTh U peryisinus y OpraHu3MoOB 1
64 I'ymopainbHas peryasius u SHI0KPUHHAS 1
cHcTeMa JKUBOTHBIX M YelIOBEKa
65 dopMbl pa3MHOKEHUST OPTaHU3MOB 1
66 [TonoBoe pa3MHOKEHUE 1
DJIEKTPOHHBIE
67 Meiio3s 1 TaOJIMLIEI U
TUTAKaThI
I'amerorenes. O0pa3oBaHHEe U Pa3BUTHE
68 MOJIOBBIX KJIETOK. JlaGopaTopHas pabora 1 0.5
«3ydenue cTpoeHUs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpETIapaTax»»
69 WNuauBuyanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOT'EHE3
70 3akyaaKa OpraHoB U TKaHEH u3 1
3apO/JIBIIIEBBIX JTUCTKOB
71 Poct u pazButue xxuBoTHBIX. JIabopaTopHas 1 0.5




paboTa «BbIsSIBIEHUE MPU3HAKOB CXOICTBA
3apO/IbIIeH MO3BOHOYHBIX KUBOTHBIX)

PasMHOkeHUE U pa3BUTHE PACTCHUM.

72 JlaboparopHuas pabora «CTpoeHHEe OpraHoB 1 0.5
Pa3MHOKCHHSI BBICIIIHX PACTCHUIND)
73 KoHnTponsHas padora Ne3 1
I'enetuka kak Hayka. OCHOBHBIE TIOHSTHS U
74 CUMBOJIBI reHeTuku. JlabopaTopHast pabota 1 05
«Jlpo3odmuiia Kak 00bEKT TeHETHYSCKIX '
HCCIEIOBAaHUMN
3aKOHOMEPHOCTH HACIIEOBAaHUS TPHU3HAKOB.
MoHoTHOPHIHOE CKPEIINBAHHUE. DJIEKTPOHHBIE
75 [Ipaktnueckas padota "U3yuenue 1 0.5 TaOIHIIBI U
Pe3yIbTaTOB MOHOTUOPUTHOTO CKpEUIUBaHUS TJTaKaThl
y apo3oduier"
76 HuTtonorunyeckue 0CHOBBI MOHOTHOPHIHOTO 1
CKpEIIMBAHUS
77 AHanuzupyrolee ckpenupanue. Hemonnoe 1
JOMHHHUPOBAHUE
Jurubpunnoe ckpermubanue. [Ipaktuueckas
78 paborta «/3ydyeHue pe3yabTaToB 1 0.5
JUTUOPUTHOTO CKPEUIUBAHUS Y APO30(UITBI)
79 [uTonoruyeckue OCHOBBI TUTUOPUTHOTO 1
CKpEIIMBaHUS
80 CuernieHHOE HaclleJOBaHUE TPU3HAKOB 1
81 XpOMOCOMHasl TEOpUs HACJIECTBEHHOCTH 1
82 I'eneTtuka nomna 1
83 T'enoTun kak 11eJIOCTHAsI CUCTEMA 1




84

I'eHeT4eCcKuit KOHTPOJIb Pa3BUTHUA
pacTeHul, )KUBOTHBIX U YEJIOBEKA

85

HN3MeH4YnBOCTD MpU3HAKOB. Bribl
N3MEHYUBOCTH

86

MoudukanrnoHHas U3MEHIHMBOCTh

87

BaprannonHslli psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas pabota
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psija u
BAPHUALIMOHHON KPUBO»

0.5

88

I'emoTnnndeckass U3MEHUNBOCTb.
KomMmOuHaTuBHAsT H3MEHYUBOCTH

89

MyrtanuoHHas U3MEHUYUBOCTh. [IpakTnyeckas
pabota «Myrtanuu y a1po3oduib (Ha
TrOTOBBIX MUKpOIIpernapaTax)»

0.5

90

3aKOHOM€pHOCTI/I MYTAalMOHHOTI'O ITpoLecca.
ONHUIeHeTHKA U SIMTI'CHOMHUKA

91

I'eneruka yenoseka. [IpakTuueckas pabora
«CocraBieHue 1 aHaJIu3 poA0CIOBHOI

0.5

92

MeTtoasl MEAUIIUHCKOI TeHETUKHU

93

3HayeHHne MCHHHHHCKOﬁ I'CHCTHUKHU B
NpeAOTBPAIICHUU U JICUCHUU I'CHECTUYCCKUX
3a00JICBaHHUH YeJIOBEKa

94

OcCHOBHBIE TIOHATHUS CEJIEKIIUH.
JlaGopatopHas pabota «/3y4eHue copToB
KYJIBTYPHBIX PACTEHHI U TIOPOJ] IOMAIITHUX
AKHUBOTHBIX»

0.5




MeTomp! CeNeKIIMOHHON pabOTHI.

95 JlaboparopHas padota «/3yueHue MeTo10B 1 0.5
CEJNIEKIIUH PAaCTCHUI
JIOCTHKEHMS CEJIEKIIMU PACTEHUI U

96 KUBOTHBIX. [IpakTnyeckas pabora 1
«IIpuBUBKa pacTeHHID»

97 CoxpaHeHue, U3ydeHHE U MCIIOJIb30BaHHNE 1
TeHETHYECKUX PECYpPCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npon3BojicTBa. [IpakTrueckas pabora 1 0.5
«3yueHne 00beKTOB OMOTEXHOJIOT U

99 OCHOBHBIE HANPABJICHUS] CHHTETHYECKOIH 1
OouonIorun

100 XpOMOCOMHasI ¥ TeHHAsI HH)KEHEPUS 1

101 Menuuuackre OMOTEXHOJIOT NN 1

102 Hroropas koHTpoOJIbHAS padoTa. 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13.5




11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3y4yeHusi | obGpa3oBaTebHbIE
padoTsbI padoThI
pecypcsbl
1 OpoonmonHas Teopust Y. Jlapsuna 1
9 JIBM>KyIpe CHIIbI ABOJIFOIMA BUIOB 110 Y. 1
JapBuny
3 Bope0a 3a cyniecTtBoBaHUE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUUYECKON TEOPHUH 1
SBOJTIOIIH
DJIEKTPOHHBIE
Dransl 3BOIOIMOHHOTO Mpoliecca:
5 1 TaOIULBI U
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
TJIaKaThl
DJIEKTPOHHBIE
[Monmynsius — sneMeHTapHas eIMHULIA
6 1 TaOJIULBI U
9BOJTIOIIHI
TJIaKaThl
3aKOH reHeTHYEeCKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. Jlaboparopnas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
ocobeit 0JTHOrO BUAA»
8 OneMeHTapHble (PaKTOPBI ABOJIOIUU 1
9 D¢ ekt ocnoparens. dpdexr 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30510um nOmyJsnuii: 1 OJNEKTPOHHBIE
reorpaduueckas, Ouojgormueckas TaOIUIIBI U




IJIaKaThl

11

EcTtecTBeHHbIN 0TOOp — HampaBIIsSOLINI
(hakTop IBOIFOIIH

12

[TonoBoit 0TOOP

13

[Tprcnoco6IeHHOCTh OPTaHU3MOB Kak
pe3yabTAT MUKPOIBOJIFOIIHH.
JlabopaTtopHnas pabota «3yuenue
apoMoph030B U UANOAIATITALIAN Y
paCTeHI/Iﬁ 1 J)KUBOTHBIX»

0.5

DJEeKTpPOHHBIE
TaOJIMIIEI U
IJIAKaThI

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorudeckue, GU3NoJIOTUIECKUe,
OMOXUMHYECKHE, TIOBEIEHUYECKHUE.
JlabopaTtopHas pabota «IIpucnocoOnenus
OpPraHU3MOB U UX OTHOCUTEJIbHAS
11e7IECO00PA3HOCTHY

0.5

15

Bupn, ero xpurepun u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

DJIEKTPOHHBIE
TaOIHIIBI U
TJIaKaThl

16

Kontponbras padorta Nel

17

BunooOpa3oBaHue Kak pe3ylibTar
MUKPO3BOJIIOLIUN

18

CBs3b MHUKPOSBOJIOIUN U SIITUACMHUOJIOINH

19

MaKpOBBOJ'IIOI_[I/IH. ITaneoHTOIOrHYECKHE
MCTOAbI U3YUCHUSA SBOJIFOIUN

20

BI/IOFGOFpa(I)I/I‘-ICCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINH

21

3M6pI/IOJIOFI/I‘-ICCKI/IC 1 CPAaBHUTCIILHO-
MOp(pOJIOFI/I‘{CCKI/IC MCTOAbI U3YUCHU

OJNEKTPOHHBIE
TaOIUIBI U




IBOJTFOITHI TJTAKaTHI
MonekynsipHO-Tr€HETUYECKUE,
22 OMOXMMHYECKHAE U MAaTCMATHYCCKUE
METO/IbI H3yICHHSI IBOJTFOIIUU
23 OO01mue 3aKOHOMEPHOCTH BOJTFOIIHH
24 AnantuBHas pagunanus. HepaBHOMEpHOCTB
TEMITOB DBOJIIOIIUH
o5 HayuHble runoTe3sl IPOUCXOXKICHUS
JKU3HU Ha 3eMiie
26 JloHaydHBIC MPEICTABICHUS O 3apOKICHUN
KU3HH
97 OCHOBHBIE ATaIlbl HEOPraHUYECKOU
SBOJTIOIIH
28 ['unoTessl 3apoKaeHUS KUZHHA
Hctopus 3emiun 1 METOIbI €€ N3y4EeHUS.
DJIEKTPOHHBIE
JlabopaTtopHnas padota «M3ydyeHue u
29 0.5 TaOJHIIBI U
OTIMCaHHE UCKOTIAeMbIX OCTAaTKOB JIPEBHUX
TJIaKaThl
OpPraHU3MOB»
30 HavanpHbie sTanbl opraHu4eckoi
IBOJTIOIIHI
DIEeKTpOHHBIE
31 DBOJIIOIMS SYKAPUOT TaOJIMLIBI U
TJTaKaThl
OCHOBHBI€ ATaIbI BOJTIOIUU
OJNEKTpOHHBIE
pactutensHoro mupa. [IpakTuyeckas
32 . 0.5 TaOIUIEI U
pabora «M3ydueHue ocobeHHOCTEH
. TJTaKaThI
CTpOEHUS paCTEHUI Pa3HBIX OTAEIOB)
33 OCHOBHBIE ATaIbI BOJIOIUU JKUBOTHOTO




MHUpa

3BOJIIOIII/I$[ JKHUBOTHBIX. HpaKTI/I‘-IGCKaSI

34 pabora «M3y4uenne ocobeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX)
DNEeKTPOHHBIE
PazButue xxu3HM Ha 3emMIie Mo spam U
35 TaOJIUIIBI |
nepuoaam
TUTaKaThI
36 MaccoBbie BEIMUPaHHUSI — YKOJIOTUIECKHE
KPHU3UCHI TIPOIILIOTO
37 CoBpeMeHHBIN YKOJIOTMYECKUN KPU3HUC, €TO
0COOEHHOCTH
38 CoBpeMeHHast CHCTeMa OPraHUIeCcKOTO
MPOLLIOTO
DJIEKTPOHHBIE
OcCHOBHBIE CUCTEMATUYECKHE TPYIIIBI
39 TaOIULbI U
OpraHu3MOB
TJIaKaThl
40 AHTpPOTIOJIOTHS — HayKa O YEJIOBEKe
41 Pa3BuTune npenacraBieHui o
MIPOUCXOXKICHUH YEJIOBEKa
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas
42 pabora «M3yueHue ocobeHHOCTEH 0.5
CTPOEHHSI CKeJleTa YellOBeKa, CBA3aHHBIX C
MPSIMOXO0KICHHEM
43 JIBMKyIye CUibl aHTPOIIOTeHE3a
CooTHolIeHne OUOJIOTHYECKUX U
44 COLIMANIBHBIX (PAKTOPOB B aHTPOIOT€HE3E.

CTa,Z[I/II/I AHTPOIIOTCHE3A.




45 Kontponsnas padora No2.
46 [TaneoreHeTrKa u MmajacoreHOMUKA
DNEeKTPOHHBIE
47 DBOJIIOIMST COBPEMEHHOTO YeJIOBEKa TaOJIUIIBI |
TTAKATHI
Yenoseueckue pacel. [Ipakruueckas DNEeKTPOHHBIE
48 pabota «M3ydeHne 3K0JIOTHIECKUX 0.5 TaOIHIIBI U
aJanTaluil YeJI0BEKa) TJ1aKaThI
49 MesXTUCITUTUTHHAPHBIE METOTbI
AQHTPOTIOJIOTHH
50 3apokIeHNE ¥ PA3BUTHE YKOJIOTUN
Mertonp skosnoruu. JlabopatopHas padorta
51 «M3ydeHne METOI0OB IKOJIOTHIECKUX 0.5
HUCCIIEIOBAHUI)
59 3HayYeHUE YKOJIOTHYECKUX 3HAHUN I
YeoBeKa
53 DKoJiorudeckue GaKkTops
Abuotndeckue daktopsl. CBET Kak
54 sKoJIorn4eckuil aktop. JlaboparopHas 0.5 Jaruuk mo
paboTta «BplsiBICHHE TPUCTIOCOOICHUI ' 9KOJIOTUHU
OPraHU3MOB K BIIUSTHHIO CBETa»
AobuoTnueckue dakropsl. Temmeparypa
KaK 9KOJIOTUYECKHI PaKTop.
JaTuuk usmepeHus
55 JIaGopatopHas pabota «BrisBneHHE 0.5
. TeMIIepaTyphl
MIPUCTIOCOOIECHUI OPraHU3MOB K BIUSHHUIO
TEMIIEPATYpPhI»
56 Abunotuueckue dakTopsl. BraxHOCTh Kak 05 JaTuuk usmepeHus

sKoJiorndeckuit paxtop. JlaboparopHas

BJIa>XHOCTH




paboTa «AHATOMHYECKHUE OCOOCHHOCTH
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUSDY

o7 Cpenpl 0OMTaHHUS OPTaHU3MOB 1
58 buonoruveckre puTMbl 1
59 Xuznennsie GopMbI OpraHU3MOB 1
60 Brotndeckue GakTops 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI
61 JUTsl CYIIECTBOBAHMSI OPTaHU3MOB B CpeJie 1
obuTaHus
62 OKOJIOTUYECKUE XapaKTEPUCTUKH 1
TOTTYJISITAN
OcHOBHBIE TIOKa3aTeNU MOMYJIALNN:
63 YUCJICHHOCTb, IJIOTHOCTbh, BO3pACTHAS U 1
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKa3aTeNN MOMYJISALIHNN:
64 POXKIAEMOCTb, PUPOCT, TEMIT POCTA, 1
CMEPTHOCTb, MUT'PALIUU
DJIEKTPOHHBIE
65 OKoJoru4ecKas CTpyKTypa MOIMYJISILUY 1 TaOIULBI U
TJIaKaThl
66 JlnHamuKa HOMySIUU U €€ peryasnus 1
OJNEKTpOHHBIE
KpuBsle pocTa YMCICHHOCTH MOMYIISALINY.
67 1 TaOIUIBI U
KpuBbie BKUBaHUS
TJTaKaThl
DKosornyeckas HUIIA BUAA.
68 JlaGopatopHas pabota «IIpucnocobnenus 1 0.5

CEMSH paCTeHI/Iﬁ K PaCCCIICHUIO»




69

Bun xak cucrema nonyssiun

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALHIT

70
YKUBOTHBIX
71 Coo011ecTBO OpraHu3MOB — OHUOIICHO3
72 DKocucTeMa Kak OTKpbITasi cucTeMa
KpyroBopoT BemecTs 1 MOTOK SHEPTHU B DJIEKTPOHHBIC
73 skocucteme. OCHOBHBIE TTOKA3aTeNN TaOIHIIBI U
IKOCUCTEMBI. TJTAKaThI
74 Kontpomnbnas padota Ne3
DIEeKTpOHHBIE
75 DKOJOTUYECKUE MUPAMUIBI TaOJIMIIBI U
TJIaKaThl
DJIEKTPOHHBIE
76 N3menenus cooOI1ecTB — CyKIECCUH TaOJIMIIBI U
TJIaKaThl
DJIEKTPOHHBIE
[Ipupoanbie 3KoCcUCTEMBI. DKOCHUCTEMBI
77 g TaOJIMLIBI U
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB
TJIaKaThl
DNEeKTPOHHBIE
[IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
78 B TaOJIMLIBI U
TYHJIp, JIECOB, CTENEH, MyCThIHb
YHAp, ’ 1 ILIAKATHI
79 AHTPOTIOT€HHBIE YKOCUCTEMBI
80 Ypboakocucremsl. [Ipaktudeckas padora 0.5
«3yuyenne u onucanue ypooIKOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMHUPOBAHHUS
81 OCHOBHBIX B3aHMOJICHCTBHII OPraHU3MOB B

OKOCHUCTEMAX




MexaHu3Mbl BO3IEUCTBUSA 3arPsI3HEHUN

DNEeKTpOHHBIE
pa3HBIX TUIIOB HA CyOOPTraHU3MEHHOM,
82 TaOJIUIIBI |
OpraHU3MEHHOM, TIOMYJISIIUOHHOM U
TUTaKaThI
HKOCHCTEMHOM YPOBHSIX
83 Bbuocdepa — obmennanerapHas 000109Ka
3emiu
84 VYuenue B. U. Bepuaackoro o 6uocdepe
85 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
o6uochepsl
K DIEeKTpPOHHBIE
OBOPOTHI BEIIECTB U
86 PYFoBop TaOJIUIIBI |
OMOTCOXMMHUYECKHE ITUKITBI
TUTaKaThI
DNEeKTpOHHBIE
3oHaANBHOCTH OMOcdepbl. OCHOBHBIC P
87 TaOIULBI U
OMOMBI CyIIN
TJIaKaThl
88 YcroiunBocTh 6UoCcheps
89 DKOJOTUYECKHE KPU3HUCHI U UX TIPUYHHBI
90 Bo3sgeiicTBue uenoBeka Ha 6nochepy
o1 AHTPOTIOT€HHOE BO3/ICHCTBUE HA
pacCTUTENbHBIN U KUBOTHBIA MU
92 OxpaHa npupoibt
93 OcHOBHBIE MPUHIUIIBI YCTOHYUBOTO
Pa3BUTHS YEIOBEUYECTBA U IPUPO,IBI
PanmonanbsHOE MPUPOIOOIB30BAHUE U
94 COXpaHeHHEe OHOJIOTUYECKOTO
paszHooOpasus 3emiu
95 O606menne no Teme «MHUKPOIBOIIOLUS U




€€ pe3yabTaTb»

O6006menne no Teme «Maxkpod3BOJIOHS U

96 R 1
e€ pe3yabTaThD»

97 O606menne o Teme «IIpoucxoxaenne u 1
pa3BUTHE )XKU3HU Ha 3eMIIe)»

98 O6061mmenue o teme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o001enue 1Mo Teme «IKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpeia 1
oOHUTAHUS

101 O0006111eH1E TT0 TEME «IKOJIOTHS BUIOB U 1
nonyJsnuiiy, "bruocdepa".

102 Hrorosas koHTpoOJBbHAS padoTa. 1

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 10 kmace/ [Naceunnk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue; moj
penaxuueii [Taceunuka B.B., Akiimonepnoe obiectBo «M3aarensctBo «IIpocBemienuey
* buonorus, 11 kracc/ [Naceunuk B.B., Kamenckuii A.A., Py6orios A.M. u npyrue; moj

penaxuueii [Taceunuka B.B., AkiimonepHoe odmiectBo «M3narensctBo «IIpocBemnieHuey

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

B pasmene mpeacTaBiieH CNHCOK KHHAT W CCBUIOK HAa CaWTHI, B KOTOPBIX OoJee
MOJAPOOHO OCBSIIIEHBI Pa3IUYHBIC AaCMEKThl pPacCMaTPUBAEMBIX BOMPOCOB. X MOKHO
PEKOMEH/IOBATh KaK YUUTENI0, TaK U 00y4aeMbIM, MIPOSBUBIITNX UHTEPEC K U3ydaeMOM TeEMeE.

Boponnna I'.A., HBanoa T.B., KamunoBa [I'.C. buonorus. Ilnanupyemsie
pesynbTaThl. Cucrema 3amanuid. 5S—9 xiaccel. [locobue mis yuurteneir oOmieoOpasoBar.
opranuzarnuii / [lox pen. I'.C. Kosanesoii, O.b. JlorunoBoi. — M.: [Ipocsenienue, 2017.

lNanontok 3.I". buonorus. [Inanupyemsie pe3yabTaThl: KapTa MPOXOKICHUS padouei
nmporpaMMbl. 5—6 Kjaccel: y4ed. mocobue s o0meoOpa3oBaT. opranusammii / 3.1
INanontok. — M.: Ilpocsemenue, 2017. XKepebnosa E.JI.. EI'D. buonorus: TeopeTrnieckue
marepuaibl.- CI16.: Tpuron, 2009. — 336 c.

Kamuanna A.A. Tloypounbie pa3pabotku 1o Ouonoruu «baktepuu. ['puOBbL
Pactenusy, 6 ximacc. — M.: BAKO, 2005.

Kupunenko A.A., Konecaukos C.U.. buosorus. 9-it knacc. [loaroroBka Kk HTOroBou
artecranuu- 2009: yue6HO — MeToauueckoe nocobue — Pocros v//1: Jlernon, 2009.- 176
c.

Jlatromun B.B.. buonorus. XXuotnsle. 7 kiacc: pabodas TeTpaib UIsl Y4UTENS.-
M.: Ipoda, 2004.- 160 c.

Jlatromuu B.B., Younuesa . A.. buonorus. JXuBoTHble. 7 KIacc: TeMaTHYECKOE U
NOypoYHOe IIaHupoBaHue K yueOHuky B.B Jlattommna u B.A. Illankuna «buosnorus.
XKuoTHble»: mocodbue s yuutens.- M.: [Ipoda 2003.- 192 c.

Huxumos A.U.. Kak oOyuars Ouonoruu: XXusorHble: 7 ki.- M.: I'ymanur. u3n.
uentp BJIAZIOC, 2004. — 200 c.

Hukumos A.U., IlerpocoBa P.A. u ap. buonorus B tabnunax.- M.: «MMJIEKCAy,
1998.

Huxumos AWM., TepemoB A.B. Jlunakrnueckuil martepuan Mo 300J0TMH. — M.:
PAVYDB «utagensy», 1996. — 174 c.

[Taceunuk B.B. buonorus. Meroauka WHAMBUAYAIbHO-TPYIIIOBOM JEATEIBHOCTH.
— M.: IIpocsemenue, 2016.



[Taceunuk B.B. buonorus. MaauBuayanbHO-IpynnoBas aeaTeabHOCTh. [loypounsie
pa3paboTku. 5—6 Kiaccel: y4deb. mocobue ans oOmieoOpaszoBar. opranmszanuii / B.B.
[Taceunuk. — M.: IlpocBemienue, 2017.

[Taceunuk B.B., Cymatoxun C.B., Kamunoa I'.C. Ypoku Ouosoruu. 7 kmacc:
rmocoOue st yauTenel oomeoopazoBar. opranm3anuii /; mon pen. B. B. Tlaceunnka. — M.:
[Ipocsemuienue, 2014.

[Taceunuk B.B., Cymatoxun C.B., Kanunosa I'.C., I'anontok 3.I". Ypoku Ouonorumu.
5—6 kiaccel: mocoOme JuIs yduTened oOmieoOpazoBar. opranm3anuii / mon pen. B.B.
[Taceunuka. — M.: Ilpocsemenue, 2014.

TepemoB A.B., PoxsnoB B.C.. 3aHumarenbHasl 300JI0THS: KHUTA JJIS ydalluXxcs,
yuureneit u poauteneid.- M.: ACT — [IPECC, 1999.- 258 c.: un.

®pocun B.H., CuornazoB B.M. l'otoBumcs K e€IMHOMY TOCyJapCTBEHHOMY
sk3ameny: ouomnorus. XKuotaeie. — M.: JIpoda, 2004 — 272 c.

Caiit ®UIIN. OTKpbITHIN OaHK 3aAaHui A1 GOPMUPOBAHUS €CTECTBEHHO-HAYUYHOMN
rpamoTHOCTH [Daekrponnsiii pecype]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy-gramotnosti (zara obpamienuns: 10.05.2021).

Caiit Enunas kosutekuusi nupoBbIX 00pa30BaTENbHBIX PECypcoB [DIEKTPOHHBIHM
pecypc]: — URL: http://school-collection.edu.ru/catalog (mara o6pamienuns: 10.05.2021).

Caiir  depepanbHbIi  LEHTPp HUHPOPMAIMOHHO-O00PA30BaTEIbHBIX  PECYPCOB
[DnexTponnsiii pecypc]: — URL.: http://fcior.edu.ru/ (mara obpamenus: 10.05.2021)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Caiit ®UIIN. OTKpbITHIN OaHK 3aMaHui 11 GOPMHUPOBAHUS €CTECTBEHHO-HAYYHOM
rpamoTHOCTH [Dekrponnsiii pecype]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy-gramotnosti (zara obparienus: 10.05.2021).

Caiit Enunas kosutekuusi udpoBbIX 00pa30BaTENbHBIX PECYpCOB [DIEKTPOHHBIH
pecypc]: — URL.: http://school-collection.edu.ru/catalog (nata obpammenus: 10.05.2021).

Caiitr  ®epepasibHbIl  LEHTp  WH(OPMALMOHHO-00pA30BaTENbHBIX  PECYPCOB
[nexrponnsiii pecype]: — URL: http://fcior.edu.ru/ (nata obparenus: 10.05.2021)
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