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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeamety "buosnorus" (nanee - OMojorus) Ha ypOBHE CPEIHETO
obmiero oopazoBanus padpadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 oOpazoBannu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
ydueOHoro mpeamera «bHoOIOTHsS» W OCHOBHBIX TMOJIOKEHUN (efepalibHON pabodeil mporpamMmsl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yriayonéanoro ypoBHs usydenus (10—11 xmaccer)
ABIIIETCS OJJHUM M3 KOMIIOHEHTOB IMpeAMETHON obnactu «EcTecTBeHHO-HAy4YHbIE MPEIMETHD.
Cormacao mnonoxerusiMm OPI'OC COO mpodwibHbIE ydeOHBIE TPEIMETH, H3ydaeMble Ha
yriIyOnEéHHOM ypOBHE, SBISIOTCS criocoOoM nuddepeHuanun o0y4eHus: Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHUs M NMPHU3BaHbl 00ECIEUUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM,
CpPeIHHM OOIIHMM, CPEIHUM MPOQPECCHOHAIBHBIM M BBICHIUM OOpa3oBaHuHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4EOHBIX MMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIIUTATENILHBIX M Pa3BUBAIOIIMX 3a/1a4, CBA3aHHBIX C MpOopOpUEHTALUEH
o0yyaromuxcss U CTUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOH 00JacTH HAy4YHOTO 3HAHMS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIMIIMHOM, SKOJOTUEH, ICHXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npeamety "buonorus" na€r mpeacraBieHue o IeTU U 3a7adax
u3ydeHus yueoHoro npeamera «buonorusy Ha yriryOiaEHHOM ypoBHE, OnpeiessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEIMETHOE COJAEpKAaHHE, €ro CTPYKTYPHUpPOBAaHUE IO pa3leliaM M TeMaw,
pacmopeneneHnre no KiaccaM, peKOMEHIyeT MOCIIe0BaTeIbHOCTh U3YUeHHs Y4eOHOTO MaTepuana
C Y4éTOM MEXNpPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX 0coOeHHOCTeH oOyuaromuxcs. B mporpamme mo 6Mosoruu peaqu3oBaH HMPUHIHIT
MPEEMCTBEHHOCTH C HW3y4Ye€HHEM OWOJIOTHM Ha YypPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
Omaromapss 4yeMy [pPOCMATpPUBAETCSl  HANpPaBICHHOCT, HA  TOCJIEAylollee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIUICHUS, MPEACTABICHUNA O 370pOBOM 00Opa3e *KHU3HM, Ha
BOCITUTAHHE OCEPEKHOTO OTHOIICHHUS K OKpYXKalomeW MpupomaHoi cpeae. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO k miIaHUpPyeMBIM JTUYHOCTHBIM, METAlpPEAMETHBIM H MPEIMETHBIM
pesynpTaraM oOydeHMss M B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4YeOHO-IIO3HABATEIbHOM
JEATETLHOCTH OOYYaIOIMIUXCs TI0 OCBOCHHUIO COJEpKaHUS OHOJOTHYECKOro oOpa3oBaHHS Ha
YPOBHE CpeHETO 001Iero 00pa3oBaHus.

VYuebubiit npeamer «buonorus» Ha ypoBHE cpeaHero oOriero oOpa3oBaHUS 3aBEpIIAET
Ouosornyeckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHHUE U YIIyOJeHHE 3HAHHUM
0o0ydJaronumxcsi O JKUBOW TIPHUPOAE, OCHOBAX MOJICKYJISIPHOM W KJICTOYHOW OHOJIOTHH,
SMOpPHOJIOTHUM U OMOJIOTUU Pa3BUTHUS, TE€HETUKU, CEJIEKIMH, OMOTEXHOJIOTUH, HBOJIOLHUOHHOTO
YUEHHS U HKOJIOTHH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYalOIIMXCSl K TOCJIEAYIOIIEMY MOJy4eHHI0 OHOJIOTMYecKOoro oOpa3oBaHHsS B
By3ax M OpPraHM3alUsIX CPeAHEro MpodeccHOHaNbHOro o0pa3oBaHus. OCHOBY €ro COJep>KaHUs
COCTaBIJIIET CUCTEMa OHOJOTMYECKUX 3HAHWUU, MOMYYCHHBIX INPH H3YyUYECHHH OOYYarOIIUMHCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3esioB OHOJOrMH Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kimaccax 3Tv 3HaHUS TOJTYYAIOT pa3BUTHE. TaK, pacIIUPEHBI U YTIyOJIeHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHUSX, JKUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YelloBeKa,
O0IMMX 3aKOHOMEPHOCTSX KH3HH, [OIMOJHHUTEIHHO BKIIOYEHBI OHOJOTMYECKHE CBEICHUS
NPUKJIAJAHOTO U MOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO HCIOJIb30BaTh KaK OPHUEHTHPHI IS
nocienyoomero Beidopa mpodeccun. Bo3mokHa Takke MHTErpanusi OMOJOTMYECKHX 3HAHUU C



COOTBETCTBYIOIIUMHU 3HAHUSIMU, MTOTYYCHHBIMU OOYYAIOIIUMUCS MIPU U3YUCHUN (PU3UKH, XUMHUH,
reorpaduy U MaTeMaTHUKH.

Crpykrypa mporpamMmbl 1o ydeOHoMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M JBOJIOIMOHHBIN MOAXOABI K W3y4eHHI0 Ouosiorud. COrIacHO UM, H3ydaroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEePHBIC JJISl )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3AIINU,
SBOJIIOIIMM OPraHUYECKOTO Mupa Ha 3emile, COXpaHEHHUs OHOJOTHYECKOro pa3HooOpasus
miaHeTel. Tak, B 10 Kiacce HW3y4arOTCs OCHOBBI MOJEKYJISIPHOM M KJIETOYHOM OHOJIOTHH,
IMOPHUOSIOTUN U OUOJIOTUH PAa3BUTHS, TEHETUKU U CEICKIIUU, OMOTEXHOJIOTUU ¥ CHHTETHYCCKON
OMONIOTUY, AaKTYaTH3UPYIOTCS 3HaHUS OOydYaloImUXCs MO OOTaHWKE, 300JOTHH, aHATOMHH,
dbusnonornn 4enoBeka. B 11 kimacce m3ydaroTcs 3BOJIIOIMOHHOE YUEHHE, OCHOBBI 3KOJIOTHH U
y4eHue o ouocdepe.

VYuebublii mnpeamer «buomorus» mpu3BaH O00ECHEYUTh OCBOEHHE OOYYaIOUIMMHCS
OMONOTUYECKNX TEOpHd ¥ 3aKOHOB, WJCH, NPHUHIUIIOB W TIPAaBWUJ, JIEKAINIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KapTHHBI MHpa, 3HAHWUA O CTPOCHHHM, MHOTOOOpa3ud H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOIMYJAlWU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTH)KCHHSIX, COBPEMEHHBIX HCCIICJIOBAHHSIX B OHOJIOTHUH, MPUKIIATHBIX ACIEKTaX
Omonoruvecknx 3HaHWH. J[7s pa3BUTHSA W TOJCpXKaHUS WHTEpeca 0O0yJaronmxcs K OHOJIOTUN
HapsIly CO 3HAYUTENIBHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COAEPKaHUU MPOTrpaMMbl 1O
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS W PAa3BUTHUS TOW WM MHOMU
obOnacTu OMONOTHH, BKJIAJIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHHUE BaKHEHIIMX
OMOJOTUYECKHUX U IKOJIOTUIECKUX MPOOIIEM.

[lenp u3yuenus: yuebHoro npeamera «buonorus» Ha yriyOJ€HHOM YpPOBHE — OBJIaJICHHE
0o0y4JaloIUMUCS 3HAHUSAMU O CTPYKTYPHO-(OYHKIMOHAIBHOM OpraHU3aluu >KUBBIX CHCTEM
Pa3HOTO paHTa U NMPUOOPETeHNE YMEHUH HCIIONIB30BaTh ATH 3HAHUS B (OPMUPOBAHUU HHTEpECA
K onpeAenéHHol o0nacTu mpodecCHOHATBHON NeATETbHOCTH, CBA3aHHONW ¢ OMOJOTHEH, Wi K
BBIOOPY YUEOHOTO 3aBEICHHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHMs.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriyOl€HHOM YpOBHE
o0ecreynBaeTcsl pelIeHuEM CIeTyIOInX 3a/1a4:

OCBOCHHME OOYyYalOIMIMMHUCS  CHCTEMBbl OHMOJIOTMYECKMX 3HAaHMHA: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W MpaBHJIaX,
COCTaBJISIIOLIMX COBPEMEHHYI0 €CTECTBEHHO-HAyYHYI0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3u U OCOOEHHOCTAX OMOJIOTUYECKUX CUCTEM (KJIETKA, OPTaHU3M, TOIYJISIIHS, BUJ,
OuoreoneHo3, O6uocdepa); 0 BBIJAIOMIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCICIOBAHHUIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYarommxcsi ¢  MeToJaMH  TO3HAHWsl  KUBOW  MPUPOJBIL:
UCCJIEIOBATEILCKUMH METOAaMH OMOJIOTHYECKUX HAYK (MOJEKYJISIPHON M KIETOYHOU OUOIOTHH,
AMOPHOSIOTUN ¥ OUOJIOTUU PAa3BUTHS, TEHETUKU M CEICKIIUU, OMOTEXHOJIOTUU ¥ CHHTETUYECKON
OMOJIOTUM, TAJICOHTOJOTHH, OSKOJOTHH); METOJAaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTMYECKNX WCCIIENOBaHUNM B jabopaTopud W B Tpupone (HaOMIOJeHuEe, H3MEPEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJICHHE OOYYaIOMUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOIWTh, aHAIU3UPOBATH W
HCIIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIINIO; TIOJIh30BATHCS OMOJIOTUIECKONW TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OWUOJOTHM M COIHAJIbHO-
SKOHOMHMYECKHMH M S3KOJIOTMYECKUMH MpoOJieMaMU YeIOBEYECTBAa; OLEHUBATH IOCIEICTBUS
CBOCH [IEATENFHOCTU 10 OTHOIICHUIO K OKpYXaromeil NpupogHOW cpene, COOCTBEHHOMY
3MI0POBBI0 U 370POBBIO0  OKPYKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COONIOJATH MEpPHI
npouIaKkTUKH WHOEKITMOHHBIX 3a00JIEBaHNMA, TIPAaBWJIa TIOBEACHUS B TIPUPOJE U OOeCreueHUs
0€30MacHOCTH COOCTBEHHOM >KU3HEAEATEIbHOCTH B YPE3BBIYAWHBIX CUTYaLUAX MPUPOTHOTO U



TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAyYHBIC OTKPBITHUS B 00JacTu
OHOJIOTHH,

pa3BuTHE y 00y4aIOIUXCSI MHTEJUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B IMpolecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPHITUSIMU U COBPEMEHHBIMH HCCIEAOBAHUSIMH B OHOJIOTHH,
pelaeMpIMi €10 Mpo0JIeMaMH, METOJOJIOTHEH OHMOJIOTHYECKOTO HCCIICAOBAHUS, MPOBEICHHS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUus OUOJIOTUYECKUX 3a7ad, MOJAEITUPOBaHUs
OMOJIOTHYECKIX 0OBEKTOB M TPOIIECCOB;

BOCTIUTaHHE Y OOYyYaIOMIMXCsl IIEHHOCTHOTO OTHOLICHHMSI K KMBOM MPUPOZE B IEJIOM H K
OTHENbHBIM €€ OO0BEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE SKOJIOTUYECKOH, T'€HETHYECKOU
rPaMOTHOCTH, OOIIeH KyJIbTYphl MOBEACHHUS B IPUPOJIE; MHTErPAllMM €CTECTBEHHO-HAyYHBIX
3HAHHIA;

npuoOpereHne 00y4yaromMuMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOAONOIH30BAHUN
(coOnroeHue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHJIOB, HKOCHCTEM, OHOC(EpHI),
COXpaHEHWU COOCTBEHHOTO 3J0POBBS W 3J0POBbS OKPYKAIOIIMX JIOACH (COONIONCHHS Mep
npoduIakTUKK  3a0oJieBaHMM,  oOecrieueHre  O€30MacHOCTH  KU3HEACATEIIBHOCTH B
Ype3BBIYANHBIX CUTYANUAX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUN B TIOBCEAHEBHOM KHU3HH;

CO3/IaHHME YCJOBHMM [Jii OCO3HAHHOTO BbIOOpa OOYYaAIOUIUMUCS WHIUBUAYATHHOU
00pa3oBaTeNIbHONW TPAEGKTOPUH, CIIOCOOCTBYIOMICH MOCHEAyIIeMy MNpodecCHOHATEHOMY
CaMOOIIPENICICHNIO, B COOTBETCTBUM C WHAMBHIYaJbHBIMH HMHTEpPECaMH M TOTPEOHOCTIMH
peruoHa.

OO0ree 4KMCIIO YacoB, OTBEJICHHBIX HA HM3yYeHHE OHWOJOTUM Ha YIIIyOJIGHHOM YPOBHE
cpeanero obmiero oOpasoBanms, cocraBiser 204 gaca: B 10 kmacce — 136 ugaca (4 yaca B
Henento), B 11 kimacce — 136 vaca (4 yaca B HeJIeINIO).

Ot6op oOpraHm3alMoOHHBIX (QOpM, METOJOB U CpPeACTB OOydeHUs OHOIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PUKU €ro COJEp>KaHUs M HAMPABIEHHOCTHU Ha MPOJOJIKEHHE
OMOJIOTMYECKOTO 00pa30oBaHUs B OPraHM3AIUsAX CPeIHEro MpPodeCcCHOHATBHOTO M BBICIIETO
o0Opa3oBaHwUsI.

OO0s3aTenbHBIM YCIIOBHEM IpU OOyYeHMH OMOJIOTHHM Ha YIIyOJIEHHOM YpPOBHE SIBISETCS
MpPOBEJCHUE J1a0OpPaTOPHBIX U TMpakTHUecKux pabor. Takke yuyacThe oOydaomuXxcs B
BBIMIOJTHEHUH  TPOEKTHBIX UM y4yeOHO-UCCIIEOBATEIbCKUX pabOT, TeMaTHKa KOTOPBIX
OTIpeNIeNIIeTCSl YYHUTEIEeM Ha OCHOBE HMEIOIIMXCS MaTepUAIbHO-TEXHUYECKUX PECypCoB U
MECTHBIX IPUPOIHBIX YCIOBUH.

COJEPKAHUE OBYYEHUA
10 KVIACC

CopepxaHue IpOrpaMMbl, BBIAECICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoi arrecranuu (I'A).

Tema 1. buojsiorust Kak HayKa

CoBpeMeHHast OMONIOTHSI — KOMIUIGKCHass Hayka. KparTkasi uctopusi pa3BUTHSI OHMOJIOTHH.
buonorndeckne Haykd W HW3ydaeMble UMHU TpoOsieMbl. DyHIaMEHTAIbHBIE, MPUKIAJAHBIE H
MOMCKOBBIE HAYyYHbIE UCCIIEJIOBAHUS B OMOJIOTHH.

3HavueHre OWOJIOTUM B (POPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouosormeil. 3HaueHHe OHOJOTMM B TMPAKTHYECKOU
NESATEIIBHOCTH YEJIOBEKAa: MEAMIIMHE, CEJIbCKOM XO34HMCTBE, NPOMBILUIEHHOCTH, OXpaHe
PUPOJIBI.

JdemoHcTpauuu



[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, V. I'apsei, I'.
Meunnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. . MeunukoB, H. W. Basuwios, H. B.
Tumodees-PecoBckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBs3b OMOJIOTUU C OPYTMMH HaykKammy», «CrcTeMa OMOJIOTHYECKUX
HaYyK».

Tema 2. JKuBble cucTeMbl U X U3yUYE€HUE

JKuBble cuctembl Kak mpeaMeT u3yueHus: Ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XMMHYECKOI'O COCTaBa, IJUCKPETHOCTb U LEJIOCTHOCTb, CIIOKHOCTh U YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CaMOOpraHM3allvs, CaMOBOCIIPOM3BEICHUE, Pa3IpPakKHUMOCTh,
W3MEHYHMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHuM3allud >KUBBIX CHUCTEM: MOJEKYJSPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIN, MOIYJISALUOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOreOIeHOTHYECKHI),
o6uocdepusbiii. Ilpoueccsl, MPOUCXOAIIUE B KUBBIX cucTeMax. OCHOBHbBIC NMPHU3HAKU KUBOTO.
Kuznp kak hopma cymectBoBaHus Matepuu. Hayku, usydaromiye >KuBble CUCTEMbl Ha pa3HbIX
YPOBHSIX OPTaHHU3aLUN.

N3yyenne xuBbIX cucteM. Metoasl Ouonornyeckoil Hayku. HaOmroneHue, maMepeHue,
DKCIEPUMEHT, CHUCTEMarh3anus, MeraaHaiu3. [loHATHE O 3aBUCHUMOW M HE3aBUCHUMOU
nepemeHHoi. [lnanupoBanue skcnepuMenta. IloctaHoBka M mnpoBepka rumnorte3. Hymepas
runore3a. [lonsatue BoIOOPKU U €€ JocTOBepHOCTh. Pa3Opoc B Gmonornueckux AaHHbiX. OLeHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX pe3yabTaToB. [IpUUMHBI MCKaXKEHUsI Pe3ylbTaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATHCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuupr u cxembl: «OCHOBHBIE TpU3HAKU KHU3HUY, «bHolornyeckue CucTembl»,
«CBoiicTBa KMBOW MaTepun», « YPOBHU OpPraHU3alluU KUBOM MpUpoab», «CTpoeHNE )KUBOTHON
KiIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBbl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonienosy, «bruochepay, «MeTo bl H3yUSHHS )KUBON PUPOIBD.

O6GopynoBanue: 1abopaTopHOe 000PYAOBaHUE IS IPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTuyeckass padora «lcnonp30BaHUE PaA3IUYHBIX METOJIOB NPHU M3YUYEHUHU >KHUBBIX
CHUCTEMN.

Tema 3. buosorust KieTku

Knetka — cTpykTypHO-(QDYHKIIMOHAIbHAS €AWHUIIA KUBOTO. VICTOpUS OTKPBITUS KIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoapl MOJIEKYJISIPHOM W KJIETOYHOHW OMOJOTHU: MHUKPOCKOMUsS, XpomaTtorpadusi,
anekTpodope3, METOA  MEYEeHbIX aToMOB, auddepeHnmanbHoe  HEHTpUDYTUPOBAHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (ukcuposanHvix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHS.
Kougoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpauuu

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

Tabmuupel 1 cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIH MUKpOCKOm», «Mcropus
Pa3BUTHUS METOJOB MUKPOCKOTIHI.

O6opynoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PAacTUTENbHBIX, KUBOTHBIX U
OaxkTepuaIbHBIX KIETOK.

IIpakTnyeckasi padora «V3ydueHue MeTONOB KJIETOYHON OHonoruu (xpomarorpadus,
anekTpodopes, tudpdepenimansHoe eHTpudyruposanue, [1LP)».

Tema 4. XuMuYecKkasi OpraHu3anms KJIeTKU



XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yIbTPAMUKPOIJIEMEHTHI. Boja u e€ poib
KaK pacTBOPHUTENsS, peareHTa, ydacTHe B CTPYKTYPUPOBAaHUU KIIETKH, TEIJIOPETYIISIIHUHU.
MunepanbHble BellecTBa KJIETKH, UX Ouosiornyeckasi posib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonornueckue noaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBod Mousiekynbl. IlepBuuHas cTpykrypa Oenka, MenTHAHAs
CBs3b. BTOpWyHas, TpeTW4YHasi, YeTBepTUYHAas CTPYKTyphl. JleHatypanus. CBoiicTBa OEIKOB.
Knaccudukanms 6enxoB. bruonornueckue GpyHkimuu 6enkoB. [lpuonui.

YrneBoapl. MoHOCaxapuibl, TUCAXapUAbI, OJUTOCAaXapuibl W Moiucaxapuabl. OOrmimii
IUIaH CTPOEHUS M (PUBMKO-XMMHUECKHE CBOMCTBAa YIieBoAoB. buonornyeckue QyHKIMH
YTJIEBOJIOB.

Jlunmuner. IMaapodunsHO-THAPOPOOHEIE CBOICTBA. Knaccudpukanust  munumos.
Tpurnuuepunasl, pochoaunuabl, BOCKU, cTepoubl. buonornueckue ¢pynkimu mununos. Oomme
CBOMCTBAa OHMONOTMYECKMX MeMOpaH — TEKy4YecTh, CHOCOOHOCTh K CaMO3aMBIKAHUIO,
MOy IPOHUIIAEMOCTb.

Hykneunnosbie kucnotel. JJHK u PHK. CtpoeHue HykIE€MHOBBIX KUCIOT. HyKiI€OTHIIBIL.
[punnun kommiementapHoctu. IlpaBmio Yapragda. Crpykrypa JAHK — nBoiinas crupasib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buast PHK. ®@ynkuun PHK B knetke.

Ctpoenune monekyabl AT®. Makposprudyeckue cBs3u B moiiekysne AT®. buosnornyeckue
byakumn  AT®. BoccraHOBIEHHBIE TMEPEHOCYMKH, WX (QYHKIIMK B KIeTKe. Jpyeue
Hykneozuompugocgamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHasi Omojorus: OMOXMMHUYECKHEe W OMO(PU3NYECKHE HCCICIOBAHUS COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Modenupoeanue cmpykmypsvl U @QYHKYui
buomonexyn u ux komniexkcos. Komnvromepuwiii ouzaiin u opeanudeckuii cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHAL0208.

JdemoHcTpauuu

[Toptpetsri: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
[Ipy3unep.

Huarpammsl:  «PacnpeneneHue XUMHUYECKMX OJJIEMEHTOB B HEXHMBOM  IIPUPOLIEY,
«Pacnipenenenue XuMUYECKUX 3JIEMEHTOB B )KMBOW MPUPOIEY.

Tabmunpsl u cxemsl: «llepuonuyeckas Tabauna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIl BOABI», «BemectBa B coctaBe opraHu3smMoB», «CTpoeHHE MOJIEKYIbl OenKay,
«CTpyKTYpbl O€IKOBOWM MOJEKYJIb», «CTpoeHHEe MOJEKYyN YrieBoJoB», «CTpoeHHE MOJEKYI
aunuaoBy, «HykienHoBbie KUCIOTB», «CTpoeHrne MoJeKyJibl ATO.

OO6opyaoBaHue: XUMUYECKas MTOCY1a U 000Py10BaHHE.

Jla6opaTopnasi pa6oTa «O0HapykeHHE OETKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKITUIN.

JlabopaTopHas pa6ora «VccnegoBaHue HYKJIEMHOBBIX KUCIIOT, BBIIEJICHHBIX U3 KIIETOK
Pa3IUYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue 1 QyHKIUM KICTKH

Tunsl KIETOK: 3yKaproTHYecKass M MpokapuoTuuyeckas. CTpyKTypHO-(YHKIMOHAJIBHBIC
00pa3oBaHUs KIETKH.

CtpoeHue mnpokapuOTHUECKOM KieTku. Kiertounas crTeHka OakTepwii ©u  apxeil.
OcobeHHOCTH CTpOEHUS TeTepOoTPOoPHON M aBTOTPO(HON MPOKAPUOTUUECKUX KJIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenrie U (QyHKIIMOHUPOBAHUE SYKAPHUOTHUECKOM kieTku. IlnmazmaTuueckas MmemOpaHa
(mnazmanemma). CrTpykTypa IUIa3MaThdeckoid MemOpaHbl. TpaHCIOpT —BemecTB 4epe3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (muddysus, obmeru€énnas auddysus), aKTUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuriaemocts MemOpanbl. PaGota



HATPHI-KaTMeBOro Hacoca. DHAOLUTO3: MUHOLUTO3, (harouro3. Dk301uTo3. Kietounas creHka.
Crpykrypa v QyHKIIMH KJIETOYHON CTEHKH pACTEHUM, TPUOOB.

[urommaszma. I{uro3one. Ilutockener. JIBmwkeHue mnuToruia3mMbl. OpraHowabl KIETKH.
OnHoMeMOpaHHBIE OpraHOUIBI KIETKU: dHAormnazMatudeckas ceth (OI1C), anmapat [Nombmxu,
JU30COMBI, UX CTpOocHHE U (YHKIWU. B3auMOCBS3h OJHOMEMOpPAHHBIX OPTaHOUIOB KIIETKH.
CtpoeHue TrpaHyJSIpHOTO peTHKyIyma. Mexanuzm Hanpasienus Oenxoe 6 OIIIC. CunHTe3
pactBopuMbIX ~ OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [maakuii  (arpaHyJsIpHBIN)
’HIOIIa3MaTHYeCKuii peTukyinyMm. CekperopHas ¢yHkius anmapata [onsmxu. Moougpurkayus
benxos 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I 01v0xcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbix kieTok. Kinerounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHIPHUHM, TIIACTHIbL. [Ipoucxodcoenue
mumoxonopuui u niacmuod. Cumbdbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIUM  MUTOXOHIpUNA U T1iacTuia. [lepBUYHBIE, BTOPUYHBIE M CIOXKHBIC TIUIACTHIBI
(bOTOCUHTE3UPYIOIUX JYKapuOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIJIACTBHl  BBICHIMX
pacTeHui.

HememOpannsie opranouzsl kietkd CtpoeHue M QyHKIMM HEMEMOpPAaHHBIX OPraHOUIOB
kiaetku. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MHUKpODUIAMEHTBL. AKmuHosbie
Muxkpogunramenmol. MpbIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KIemoK.
Mukpotpy6ouku. Krerounsrii mnentp. CTpoeHHWE U JBWXCHHE JKTYTHKOB U PECHHYCK.
MuxkpoTtpy6ouku nurtoriasmsl. LlenTpuons. benku, accoyuuposannvle ¢ MuKpoguiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OOosouka siapa, XpOMATUH, KapUOILIa3Ma, SAPBIIIKK, UX CTPOECHUE U (DYHKUUU.
Snepubplii 6enKoBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HMHTEpha3HOM
spe. dyxpomamun u cemepoxpomamur. belku XpomaTMHa — THCTOHBL. /J[uHamuxa s0epHot
06010uKU 8 MUmMo3e. HoepHulii mpancnopm.

Knerounsie  BkitoueHusi. CpaBHHUTeNbHAsi  XapaKTEpPUCTHKA  KIETOK  3YKapuOT
(pacTuTEnBHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

[optpetsl: K.C. MepexkoBckuid, JI. Mapryiuc.

Tabmumpr 1 cxembl: «CTpOEGHHE SYKAPUOTHUECKOW KIeTKn», «CTpPOCHHE >KUBOTHOMN
KJIeTKW», «CTpOeHUE pacTUTENbHON KIETKN», «CTpoeHne MUTOXOHIApUN», «SAapo», «CtpoeHne
MPOKAPUOTUYECKON KIIETKH.

OGopynoBaHue: CBETOBOW MHKPOCKON, MHUKPOIPENApaThl PACTUTEIBHBIX, MXUBOTHBIX
KJIETOK, MUKpOIpenaparsl 0akTepuanbHbIX KIETOK.

JlabGopaTtopHas padora «/3yueHne CTpoeHHS KIETOK pa3IuyHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KICTOYHONH MEMOpPaHbD».

JlabopaTopHas padora «VccinegoBanue miua3smoiiv3a U JCIUIa3MOJIM3a B PACTUTEIbHBIX
KJIIETKaX).

IIpakTuyeckas padora «/3yuyeHne ABMKEHUS LHUTOIIA3MBI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB M NMpeBpallleHue JHEPTUU B KJIETKe

AcCCUMWISIIAS U TUCCUMUIISIIIAS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpodHBIA. YyacTue KuUCIOpoAa B OOMEHHBIX  IpoIeccax.
DHepreTudyeckoe obOecneyeHre KiIeTku: TmpeBpamenne AT® B 0OMEHHBIX MpoIieccax.
depMEHTATUBHBIN XapakTep peakiMii KJIeTOYHOro Mmeradbonm3ma. DepMeHTHhI, UX CTPOCHHE,
cBoiictBa M MexaHusM peiictBus. Kodepmentsl. OTimuus (EpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  beNKu-akTUBAaTOpbl H  OCJIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(dhepMEHTATUBHBIX PEAKIIUH OT Pa3IMYHBIX (DAKTOPOB.



[lepBUUHBIN CHHTE3 OpPraHMYECKMX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUEHHbIU U
oxcueenHvlll  pomocunmes y oaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMeHmMbl
peaxyuonHoz2o yewmpa. Ponb xmopomactoB B mporuecce potocunre3a. CBeToBass U TEMHOBas
dazel. @omoosixanue, Cs,, Cs. u CAM-munvr pomocunmesa. [IpoagyKTUBHOCTE (DOTOCHHTE3A.
BrusiHue pa3nuyHbix GakTOpOB Ha CKOPOCTh (hoTOCHHTE3a. 3HaueHHe POTOCHHTE3A.

Xemocunte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIHE
OakTepuu, Kene300akTeprun, cepoOaKTepun, BOJOPOAHBIC OakTepruu. 3HAUCHUE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Buabl 6poxxenus. IIpoayKTsl OpoKeHHs M UX HCIOJIb30BaHUE
YeNOoBEKOM. AHa’poOHBIE MHUKPOOPIaHU3MBI KaK OOBEKTbl OMOTEXHOJIOTMH M BO30YIUTEIH
0ose3Hel.

AspoOHBIE OpPraHW3MBl. JTamnbl YHEPreTUYECKOro oOMeHa. [loAroTOBHWTENBHBINA ITarl.
I'mukonu3 — 6eCKUCIOPOHOE PACILEIVIEHUE TIIIOKO3bI.

buonornueckoe oxkucieHue, WIK KIETOYHOE JAbIXaHHe. POIb MUTOXOHApPHI B mpoueccax
Oouonoruueckoro okucieHus. lluknnueckue peakuuu. OkucauTenbHoe (OCPOPUIHPOBAHUE.
Onepeuss membpannoco epaduenma npomonos. Cummez AT®D: paboma npomonuou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro TyTH OOMEHa BEIIECTB Nepes aHadpOOHBIM.
O PeKTUBHOCTH SHEPTreTHIECKOTO OOMEHa.

JdemoHcTpauuu

[Toptpetsr: k. [Tpuctim, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtueni, I'. A. 3aBap3uH.

Tabmumel 1 cxembl: «DoTocuHTE3)», «DHEpreTHueckuil oOmen», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTay, « XEMOCHHTE?Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYJ0BaHKE ISl TPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTopnasi padora «lI3ydyeHune KaTamUTHYECKOH aKTUBHOCTH (GEPMEHTOB (Ha
IpUMepe aMHUJIa3bl WM KaTanasbl).

JlabopaTopnasi paGora «l3yueHue (QEepMEHTATHBHOTO pACIICIUICHUS TEPOKCHIIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIIETKaX).

JlaGopaTopnasi pa6oTa «CpaBHeHHUE TPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHUE TTPOLIECCOB OPOKEHUS U TBIXAHUS.

Tema 7. HacieacrBennast uHgopManus U peajn3anus eé B KieTKe

Peakuuu matpuunoro cunres3a. [I[puHIUI KOMIUIEMEHTAPHOCTU B PEAKLUSIX MATPUUHOIO
cuHTe3a. Peammsanms HacneacTBeHHOW uH(popManuu. ['€eHEeTHYeCKHil KOoJX, €ro CBOWCTBA.
Tpanckpunuust — matpuudblii cuaTte3 PHK. [IpuHIMnbel TpaHCKpUNIUMK: KOMILIEMEHTAPHOCTb,
AHTUNAPAIUICTIBHOCTh, ACUMMETPUIHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti
kremxke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocunTese Genka. YciaoBus
ouocunTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Postb pubocoM B OnocuHTE3e OeKa.

Coepemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzanusi reHoMa y MpoKapHoT U
JyKapuoT. Perymsius akTMBHOCTH TEHOB y TpokapuoT. 'umore3a omepona (P. XKakob, XK.
Mano). MonekynapHvie mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomul 2eHo8. Perynsius 0OMEHHBIX MPOLIECCOB B KiIeTKe. KieTounslit roMeocTas.

Bupycsl — HeksieTouHble (OPMBI KU3HU U 0OIUTaTHBIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusznenwmwiii yuxn JHK-codepocawjux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a0osieBaHusi 4enoBeka, KUBOTHBIX, pactenuii. CIIUJ, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMBI.



buoungpopmamuxa: unmeepayus u ananuz 6onvuiux maccugos («bigdatay) cmpyxmypHuvix
buonoeuveckux OauHvlx. Hanomexmonoeuu 6 6Ouonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[optpetsr: H. K. Konsuos, JI. . UBanoBCcKuUi.

Tabmupr w  cxemsl: «buocunTe3 Oenka», «['eHeTmdyeckuit kom», «Bupycem,
«baktepuodarmy.

IIpakTyeckas padora «Co3gaHue MOAEIU BUPYyCay.

Tema 8. ’/Ku3HeHHBIH HUKJ KIETKH

Knerounslii muki, ero mepuoasl u perymsinus. Mutepdaza m muro3. OcoOeHHOCTH
mpoliieccoB, npoTekaronux B uHTepdasze. [logroroBka kimetku k AeneHuro. [IpecuHTeTHYECKUMA
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHHTETHUECKUH (MIPEMUTOTUYECKUN) MEPUOJIBI
UHTEp(a3bl.

Marpuunbiii  cunre3 JHK — permmkamus. Ipunuuner  perukanuun — JIHK:
KOMILJIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAJUIEIBHOCTh. MexaHu3M
perumkamuu - JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TenoMmepasa.
XpOMOCOMHBIM HAa0Op KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M TarlONIHBIA HaOOpPHl XPOMOCOM.
["'omosiornynbie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTtagum MUTO3a M MPOUCXOIAIIME B HUX IPOLECCHL. THIIBI
Muto3a. Kapuokunes u uutoknnes. buonoruueckoe 3HayeHUE MUTO3a.

Perynsiiuss MHTOTHYECKOTO ILHMKIA KIeTKH. [Iporpammupyemasi KiaeTodHas THOETh —
aronTo3.

KnetouHoe s1po, XpoMocoMbl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas kiemxa» — buoungopmamuvecxue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuTo3», «CTpoeHHE XpOMOCOMY,
«Pemmukanmsa JJHK».

OO0opynoBaHHe: CBETOBOW MHKPOCKOIN, MHKpoIpemnapaTel: «MUTO3 B KJIETKaX KOpeIlKa
JTyKay.

JlaGopaTtopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlaGopaTopnas padora «HabOnrogeHne mMuTo3a B KIETKAaX KOHYMKA KOpENIKa Jiyka (Ha
TOTOBBIX MUKPOTPEMapaTax ).

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbBIE, KOJOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEILHOCTH OJHOKIIETOUHBIX OpraHu3MoOB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIHH, Ipyrue nmpoTucThl. KosoHuaabHbIe
OpTaHU3MBI.

B3anmocCBs3b yacTeid MHOTOKJIETOYHOTO OpraHu3Ma. TkaHHW, OpraHbl U CUCTEMBbI OPTaHOB.
Opranusm Kak enuHoe nesoe. 'omeocras.

Txkanu pacreHuil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAS,
POBOASIIAs, OCHOBHAsA, MexaHuuyeckasd. OCOOEHHOCTH CTPOEHHS, (PYHKUUNA U pPaCHOIOKEHUS
TKaHEW B OpraHax pacTCHUM.

TkaHu JKMBOTHBIX M  4Y€JOBEKA. TUIbBI KUBOTHBIX TKAHEW: DIUTENMAJIbHASA,
COCIMHUTEINIbHAS, MbIllIeuHas, HepBHasA. OCOOCHHOCTH CTPOCHUsS, (PYHKIHMA U PaCHOIOKEHUS
TKaHE! B OpraHax KMBOTHBIX U YEJIOBEKa.



Opranel. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U yesnoBeKka. OyHKIIMU OpPraHOB U CUCTEM OpPIraHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy»Hblil 1 BHyTpeHHUl ckeneT. CTpOeHHE U TUIIBI COEIMHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpraHu3MoB: aMEOOHIIHOE,
KTYTUKOBOE, PECHHYHOE. JI[B)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPONM3MBI U HACTHUHU.
JIBI>KeHNEe MHOTOKJIETOYHBIX KMBOTHBIX U YeJIOBEKa: MblllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIEI ¥ UX paboTa.

[Intanne opranuszmoB. [lormomenre BOAbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. [Iutanue >XKUBOTHBIX. BHYTpPHUIOIOCTHOE W BHYTPUKIETOYHOE ITHIIEBAPEHUE.
[IuTtanue MO3BOHOUYHBIX XUBOTHBIX. OTHenbl NMUIIEBAPUTEIBHOrO TpakTa. [luieBapurenbHbie
xenesbl. [InimeBapuTenpHas cucTemMa 4enoBeKa.

Jpixanue opranu3mMoB. [[pixanue pactenuid. Jprxanue skuBOTHBIX. [{nddy3us razos uepes
MOBEpXHOCTh KieTKU. KoxkHoe npixanue. JlprxarenbHas MOBEpXHOCTh. JKabGepHoe U JEroyHoe
JpIXaHue. JIpIXaHWE IO3BOHOYHBIX JHMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHHE
CTpO€HMsS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cuUcTeMa 4YeloBeka. MexaHu3Mm
BEHTWISILIMM JIETKUX Y NITUI U MIIEKONUTAIOMUX. Perynsanus npixanus. /[pixaTenbHbie 00bEMBI.

TpaHcOpT BEHIECTB Yy OpPraHu3MoOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHi. TpaHCHopT
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
NIO3BOHOYHBIX JMBOTHBIX M uesnoBeka. Cepnle, KpOBEHOCHbIE cocynbl M KpoBb. Kpyru
KpOBOOOpaIIeHus.  OBOJIIOLMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryssius.

Beinenenue y opraHusmoB. Belnenenue y pacteHuil. BeineneHue 'y JKUBOTHBIX.
CokparutensHble Bakyodu. Opranbl BblaeneHus. @OuubTpanms, cekpenus u oOpaTHoe
BCAChIBaHME KaK MEXaHHU3Mbl pabOThl OPraHoOB BhIJeNeHUA. CBA3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
W BBIIETUTEIBHOM cHUCTeMaMHU. BplieneHrne y NmO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. [loukw.
Crpoenue u pyHKunOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH y YETIOBEKA.

3ammrTa y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl Oakrepuil u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. KyTukymna. CpencrBa macCUBHON U
XUMHAYECKOH 3aIUTEl. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M MX POU3BOIHBIE. 3alllUTa OpraHu3Ma
or Oomnesneil. MmmyHHas cucrtema uenoBeka. KIeTOYHBII M T'yMOpaJbHBI HMMMYHHTET.
Bpoxnéaaplii. W TpHOOPETEHHBIM  cieM(PUYSCKUA HWMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. Beprer, C. Tonerasa). BocraauTenbHbIe OTBETHI
opranu3MoB. Poiib BpOKIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUA.

PazppaxumocTs M peryinsuus y OpraHusMoB. Pa3apakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apa)kuMOCTh M perysiiusa y pacTeHuil. PocToBbIe BelecTBa U UX
3HAYEHHUE.

HepBHast cucrema u pediekropHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxeisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Pedrnexc u pednexropHas nyra. besycnoBHble u
YCIIOBHBIE PEIICKCHI.

['ymopasibHast peryssiiuss M SHAOKPHHHAs CUCTEMa >XUBOTHBIX W 4enoBeka. JKemnesbl
SHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JIeHCTBUE TIOpPMOHOB. B3aMMOCBA3b HEPBHOW H
SHJIOKpUHHOHU cucteM. [ umoTanamo-runodusapHas cucrema.

JdemoHcTpauuu

[Toptpet: NU. I1. [1aBnos.



Tabmumel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCHH», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CHCTEeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TKaHH pacTeHui»,
«KopueBbie cucrembr», «CtpoeHue crebms», «CTpoeHHE ITUCTOBOM IUTACTUHKWY», «TKaHU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cuctemay,
«JlpixatenpHast cucrtema», «HepBHas cucrema», «Koxa», «Mplmeynas cucremay,
«BpinenurensHas cuctema», « DHIOKpUHHAs cucteMa», «CTpoeHrne MBI, «MMyHUTETY,
«KumeyHononoctuole», «CxeMa MuTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOUYHBIX
KUBOTHBIX», «CTpoenue ruaps», «CTpoeHue IuiaHapun», « BHyTpeHHee cTpoeHHue 10%K1€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cuctema nrtuiy, «HepBHas cucrtema MIIEKOMUTAIOMIUX,
«Hepsnas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENnaparhl OJHOKICTOYHBIX OpPTaHH3MOB,
MUKpOTpenapaTbl TKaHe, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJTIOKOXKHX, )KUBBIE
9K3eMILIAPhl KOMHATHBIX PAaCTEHHM, TepOapuu pacTeHUN pa3HbIX OT/ENIOB, BIa)KHbIE MIpernapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIUNA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opysoBaHuEe I JEMOHCTpPAlMUd TIOYBEHHOTO U BO3AYIIHOTO THUTAHUS  PACTCHHIA,
pacuieruieHus Kpaxmajia © OeJKOB TMoj JelcTBHEM (EepMEHTOB, 00OpyIOBaHUE IS
JEMOHCTpPAILIMK OTBITOB MO0 U3MEPEHHIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOTO MO3Ta PA3IMYHbBIX JKUBOTHBIX.

JlabopaTopnasi padora «/3y4ueHue TKaHel pacTeHU».

JlaGopaTtopHas padora «/3yueHne TkaHeil 5)KUBOTHBIX.

JlaGopaTtopHas padora «/3yueHne opraHoB LIBETKOBOT'O PACTECHHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPraHU3MOB

@DopMBI pa3MHOKEHHUSI OPraHU3MOB: Oecriofioe (BKIItoUasi BEr€TaTUBHOE) M TIOJI0BOE. BUbI
0ecronoro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJISILMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pasmuoxeHue. IlonoBeie kieTku, Wi rametrsl. Meio3. Craaum Meiio3sa.
[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuit cMmbicia Meiio3a U MOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe  paszputue. [‘ameroreHe3 y  KMBOTHBIX. [lojoBbIe  Kene3bl.
OO6pa3oBanue W pa3BUTHE TMOJIOBBIX KiIeTOK. CriepmaToreHe3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

Omiog0TBOpeHHE M AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapykHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuIyanpHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — o0Ha u3 enasnvix npoorem smbpuonocuu. Konyenyus mopgozeros
u modenu mopghozenesa. Cranguu aMOpUOTeHe3a KUBOTHBIX (HA IpUMepe JIAryniku). Jpobienue.
Tunsl apoOnenus. [emepmunuposanuoe u Hedepmunuposannoe opoobnenue. bracmyna, munoi
onacmyn. OCoOEHHOCTH NPOOJEHUS MIICKOTMHUTAIONINX. 3apOABIIIEBbIE JTUCTKH (TacTPYJISIIHS).
3akjialka OpraHoB W TKaHEHW U3 3apoJbIIIEBBIX JIMCTKOB. B3anmHOEe BIUsSHHE YacTeu
pa3BHBArOIIETOCS]  3apojbiia (IMOpUOHANbHAS WHAYKIMS). 3akiajka I[IaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEpapXUYECKUX B3aUMOJIEWUCTBUM TI'eHOB. DBimsHue Ha
SMOpPHOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButne >xuBOTHBIX. [locTomMOpmoHanbHblld mepuoa. [IpsmMoe u HempsmMoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U IMO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHe MPSIMOTO U HEMPSMOI'O Pa3BUTHS, UX PACIPOCTPAHEHUE B IPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOPbl PErysiUU pOCTa KUBOTHBIX U denoBeka. Craauu



MOCTAMOPHUOHAIBHOTO PAa3BUTHUS y JKMBOTHBIX M uejoBeka. [leprolibl OHTOreHe3a 4YellOBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKre MPOIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur m crnopodut. Melo3 B KM3HEHHOM
mukie pacreHuil. OOpazoBaHue crop B Iporecce MeiHos3a. [‘ameroreHe3 y pacTeHUil.
Omnjnof0TBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MoOB. JIBOWHOE OIJIOAOTBOPEHHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBbl PETyJISIUN OHTOTE€HE3a Y PACTEHHI U JKUBOTHBIX.

JdemoHcTpanuu

[Moptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmunpl U cxembl: «BereraTuBHOe pazMHOKeHUE», « THUIBI GECHOIOro pa3MHOKEHUS»,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXeHHe »JBIUIeHb», «Pa3MHOXEHHE Tuapb,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHe SMIEKICTKA U CIEPMATO30UIa»,
«OcHoBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe paszBuTHe», «Pa3BuTHe MalCKOro
Kyka», «Pa3zurue capanum», «Pa3zBurue marymkun», «J[BoifHOE OIJIOLOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHe ceMsiH OAHOAOJBHBIX M ABYAOJbHBIX pacTeHUN», «KW3HEHHBIA ITUKII
MOpPCKOM  KamycTbl», <«JKu3HeHHbII w1uKI Mxa», <OKU3HEHHBIH LMK MANOPOTHHUKA,
«KU3HEHHBIN LUK COCHBD.

OGopyaoBaHHE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozelb «L{UKIT pa3BUTHS JISATYIIKIAY.

JlabopaTtopHasi paGora «l3yueHue CTpOEHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

IIpakTnyeckasi padora «BbIsiBI€HUE MPU3HAKOB CXOJCTBA 3apPOJBIINICH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUS W Pa3BHUTHs TEHETUKH Kak Hayku. PabGoter I'. Mengemns, I'. ne
®pusza, T. Moprana. Ponb oredecTBeHHBIX Yy4Y€HBIX B pa3BuTHH TreHeTukH. Padorer H. K.
Konbuosa, H. U. BaBunosa, A. H. benosepckoro, I'. [I. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUIEJIbHbIE
TEHbl, AJIbTEPHATUBHbIC IPU3HAKW, JAOMHUHAHTHBIA W PELECCHBHBIA IPU3HAK, T'OMO3HIOTAa,
reTepO3UroTa, YHCTas JIMHUSA, THOPUIBI, TeHOTUN, (heHoTun. OCHOBHBIE METOIbI TEHETUKHU:
rHOPHUIONOTHYECKUH, IUTOJIOTHYECKH I, MOJIEKYIIPHO-TeHETUYECKU.

JdemoHcTpauuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Benosepckuii, I'. [I. Kapnieuernko, 10. A. ®ununuenko, H. B. Tumodees-PecoBckmii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETHKIY, «CXeMBI CKPEIIUBAHUSY.

JlabopaTopnas padota «/[po3odmia kak 00bEKT TeHETUUECKUX UCCIIEIOBAaHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunaoe ckpenBanue. I[lepBpiii 3akoH MeHAeNs — 3aKOH €IMHOOOpa3us
ruOpusoB mepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKoH
pacuieryieHus mpu3HakoB. [[uTonornvueckre 0CHOBBI MOHOTHOPHIHOTO CKpeluBanus. [ unoresa
YUCTOTHI TAMET.

Ananusupyroniee  ckpemmuBaHue.  [I[poMeXyTOUHBIM  XapakTep  HAcJeIOBaHUS.
Pacmenyienne npru3HaKoB pU HEMOJIHOM JOMUHUPOBAaHUU.
Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO

HacCJICOJOBAaHUS IIPU3HAKOB. I_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI I[I/II"I/I6pI/I,I[HOl"O CKpCIIUBaHU.



Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHUe
T€HOB, HAPYLIEHUE CUEIUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOpHUsl HACIEACTBEHHOCTH.

I'enetnka mosia. XpoOMOCOMHBIN MEXaHWU3M OMNPEACNICHUSI MoJia. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TE€TepOraMeTHbI II0JI. ['eHeThuyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIIIEHHBIX C TIOJIOM.

I'enoTun kak 1nenoctHas cucrtema. IlmeloTponusi — MHOKECTBEHHOE ACHCTBHE TI'€HA.
MHoOXeCTBEHHBIN amienu3M. B3aumopeiicTBue HeauIeNbHBIX TE€HOB. KOMIUIEMEHTapHOCTH.
Onucras. [Tonmumepus.

I'eHeTndeckuii KOHTPOJb pPa3BUTHUS PACTEHHUM, JXKUBOTHBIX M YEJIOBEKA, a TakKke
(GU3MONIOrMYecKUX TPOIECCOB, TOBENECHHUA W KOTHUTHBHBIX (yHKIUH. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MH — MApa3sUT» U «XO3SIHH —
MHUKpoOHOM». ['eHeTHUecKne aceKThl KOHTPOJI U M3MEHEHUsI HACJIeICTBEHHOM MH(OpMaluu B
MOKOJICHUSIX KJIIETOK ¥ OPraHU3MOB.

JdemoHcTpauuu

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

Tabmuuer u cxemsl: «llepBelii 1 BTOpoil 3akoHBl MeHnens», « Tpetuil 3akoH Menaens»,
«AHanu3upymollee ckpelmBanuey, «Henomnoe nomunuposanuey, « ClieIJIEHHOE HAacJI€JOBAHNE
MPU3HAKOB y Ipo3oduibh», «I'eHetuka nonay, «Kapuorumn yenosekay», «Kapuotun apozodunisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJien3mM», « B3auMoaencTBue reHoBy.

Ob6opynoBanue: MOJENb AJsl JEMOHCTpAIMU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO
IIOKOJIEHUSI U pACILEIJIEHUs] NPU3HAKOB, MOJEIb JJI1 JIEMOHCTpPAlMM 3aKOHA HE3aBHUCHUMOIO
HACJIE0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALMH CLEIIJIEHHOTO HACIEOBaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKporipenapart: «/[po3oduray.

IIpakTnyeckass padora «lI3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEUIMBAHUSA Y
JPO30(QHITBD).

IIpakTuyeckasi padora «l3yueHue pe3yabTaTOB AUTHOPUIHOTO CKPCIIMBAHHS Y
JPO30(UITBD».

Tema 13. 3aKkoHOMepHOCTH H3MEHYHBOCTH

B3aumopeiictBue reHoTuna u cpeabl npu (GopmupoBaHuH (eHoTuna. M3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE IPU3HAKU. Buapl  M3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoudukaronHass 13MEeHUYUBOCTb. Ponb cpeasl B (pOPMHPOBAHUU MOIU(DUKAITMOHHON
n3MeHunBocTH. Hopma peakuuu nmpusHaka. BapuanunoHHbll psii M BapualuoHHasi kpusas (B.
Horanncen). CroiicTBa MOAU(PUKAITMOHHONW U3MEHUUBOCTH.

['enorunuueckass W3MeHUYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW M3MEHYUMBOCTH. Buibl
TeHOTHIINYECKON H3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTiBHass M3MEHUMBOCTh. Mei03 U TMOJIOBOM MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHYUBOCTU. Posib KOMOMHATHBHOM U3MEHYMBOCTH B CO3JJaHUHM T€HETUUYECKOTO pa3HOOOpa3us
B [IpeJiesIax OJJTHOTO BHUJA.

MyTainmonHass W3MEHYMBOCTb. BuAbl MyTanuii: T€HHBbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CroHTaHHbIE W WHAYLUPOBAaHHbIE MyTalUH. SIAepHble M LUTOIUIA3MATUYECKUE MYTALUU.
ComaTtnueckue M 1oJIOBble MyTauuu. IIpUumHBl BO3ZHMKHOBEHHs MyTauuid. MyTareHsl M HX
BJIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAalMOHHOIO Ipolecca. 3aKOH FOMOJIOTMYECKUX
pamoB B HacnenctBeHHoW wu3MeHuuBoctd (H.M. BaBunoB). BaesgepHas HM3MEHYHMBOCTH H
HaCJIEICTBEHHOCTb.

Onueenemuka u MUSEHOMUKA, PONb INULEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu



[Toptpertsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmupel u cxembl: «Buasl M3MEHUYHUBOCTH», «MoaupuUKalMOHHAS H3MEHYUBOCTHY,
«KomMOMHaTUBHAasT ~ M3MEHUYMBOCTH»,  «Meio3»,  «OmrogorBopenue»,  «[eHeTnueckue
3a00JIeBaHUs YEIIOBEKa», « BUIIbI MyTaImii.

OGopynoBaHue: XuBble U repOapHbIe SK3EMIUISIPHl KOMHATHBIX PACTEHHUH, PHUCYHKH
(dotorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUJAMH U3MEHYHBOCTH.

JlabopaTopnasi padora «MccnegoBanme  3aKOHOMEPHOCTEW  MOAMGUKAITMOHHOU
n3MeH4UBOCTH. [IocTpoeHre BapraliMOHHOTO psijia ¥ BapUallMOHHOU KPUBOW.

IIpakTnyeckas padora «MyTtauuu y 1po30(huibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kaprnotun uenoBeka. MexayHapoaHas HOporpaMma HUCCIEAOBAHMS TE€HOMa 4YeJIOBEKa.
MeTonbl M3y4eHHSI TCHETUKH YENIOBEKa: TeHeaTOrHuecKuid, OJU3HEI[OBBIN, [IUTOTCHETUIECCKU,
MOMYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnYeckuil. COBpEeMEHHOE OIpe/esieHue
TE€HOTHIA: OJJHOT€HOMHOE CEKBEHUPOBAHKNE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomombto [TI1P-
ananuza. HacnencrBennsie 3a0oeBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bone3nu ¢ HacieaCTBEHHOM MpeapacnoiOKEHHOCTbIO. 3HAYEHHE MEIUIIMHCKOW TEeHETHKU B
NPEIOTBPALICHUN W JICUCHWU TEeHETHUYECKUX 3a00JIeBaHU uenoBeka. MeIuKO-TeHETHYECKOe
KOHCYJIbTHpOBaHKE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». ITUUECKUE ACTIEKTHI
UCCJIEIOBAaHUM B 00JIaCTH peJakTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (pakTOpbl MOBHIICHHON YYBCTBHTEIBHOCTH YEJIOBEKa K (U3UYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpyKaromieil cpeapl. ['eHeTnueckass MpeapacroioKeHHOCTb
YeJI0BEKa K MMaTOJIOTUSIM.

JdemoHcTpauuu

Tabmumer u cxembl: «Kapuotun denoBeka», «MeTOIbI M3yUeHUs] TEHETHKU YEIIOBEKa»,
«"eneTnueckue 3a00IeBaHUS YEITOBEKAY.

IIpakTnueckasi padbora «CocTaBjIeHHE U aHAJIU3 POJOCIOBHOMN.

Tema 15. CeJsiekniusi OpraHu3MoB

JlomecTukanus M ceieKkuus. 3apoXkACHHUE CelNeKIUMM M JoMmecTukanmu. Yuenne H. WM.
BaBunosa o LleHTpax MpoUCXOXKICHUS U MHOT00Opa3us KyJbTypHBIX pacTeHui. Poib cenexiuu
B CO3JJaHMM COPTOB pACTEHUH MW TMOpoa KUBOTHbIX. CopT, mOpoja, IMITaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HaciaeACTBeHHON m3MeHunBocT H. . BaBuioBa, ero 3nadenue st
CEJICKIIMOHHOU pabOTHI.

MeToap! ceneKnoHHOM paboThl. VIcKycCTBEHHBIH OTOOP: MAacCOBBIN U WHAMBHYaJIbHBIH.
DTtanbl KOMOMHAIIMOHHON ceneKuu. VcrbITaHue mpou3BOAMTENICH MO MOTOMCTBY. OTOGOp 1Mo
TEHOTHUITY C MIOMOIIBIO OLIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY C TIOMOIIbIO aHAIn3a
JHK.

HckyccTBeHHBIN MyTareHe3 KakK METOJ CEJICKIIMOHHOW paboTel. PaauanuoHHBIA U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MyTallMii y KyJbTYpHBIX (OpM OpraHHU3MOB.
Hcronp30BaHMEe TEHOMHOTO PENAKTHPOBaHMS W MeETOJ0B pekoMOuHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOTHOTO MaTepuaa JUisl CENEeKLINH.

[Monyuenne mnonumiaounoB. BHyTpuBumoBas rubpuamsanus. bimskopoacTBeHHOe
CKpeIUBaHKe, WK UHOpUIUHT. HepoACTBEHHOE CKpelMBaHue, WK ayTOpUAMHT. ['eTeposuc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B cenekiuu. OtganéHHas TUOpUIM3ALINA.
[Ipeoponenue Oecruiogusi MEXBHIOBBIX THOPUAOB. JIOCTHMKEHMS CENEKLUUU pAcTeHUH U
KUBOTHBIX. «3€1EHas pegoIoOYUsL).

CoxpaHeHHe U U3yYEHHE T€HETUYECKUX PECypCOB KYJIbTYPHBIX PACTEHUN M UX JUKUX
ponuyeit A co3JaHusl HOBBIX COPTOB U TMOPUAOB CENbCKOXO3SIMICTBEHHBIX KYNIbTYp. M3yueHue,
CcOXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCMEEHHBIX U NPOMbICIO8bIX



HCUBOMHBIX 8 YENAX VIYUULeHUS CYUWeCBYIOWUX U CO30AHUL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ npuMeHeHUuem COBPEeMEHHbIX MeMmo008 HaAYUHbIX UCCIe008aAHULl, Nepedosblx uoel u
NnepCcneKmuBHbIX MexHoI02Ul.

JdemMoHcTpanuu

[optpetsr: H. U. BaBunos, . B. Muuypus, I'. 1. Kapneuenxo, I1. I1. JIykpauenko, b. JI.
Acrtaypos, H. bopinoyr, /. K. benses.

Tabmus! 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUII»,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOM H3MEHYMBOCTH», «METOABI CENEeKIUnY,
«Otrnanéunas rubpuauzanus», «MyTtareHes».

JlaGopaTtopHasi padora «l3ydyeHue cCOpTOB KyJIbTYPHBIX PACTEHU M MOPOJ TOMAIIHHUX
JKUBOTHBIX).

JlabopaTopHas padora «/3yueHrue METOJ0B CEJIEKIIUU PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHun».

Ikekypeusi «OCHOBHBIE METOJbl U JAOCTHIKEHUS CEJICKIMU PACTEHUI M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLUIO, TUIEMEHHYIO0 (epMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIUIMYHOE
XO03HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOJIOTUsI H CHHTeTHYeCKasi Onosorus

OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE M TKAHEBBIE KYJIBTYpHI,
MUKPOOPTaHU3MbI, HUX XapaKTepUCTUKa. TpaauluOHHAas OMOTEXHOJIOTHUS: XJeOomeyeHue,
NOJIyYeHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpobunonorndeckuii cuHte3. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHONOTUi. [Ipon3BoACcTBO Gelika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3maHve  TEXHOJIOTMM M MHCTPYMEHTOB  LEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHHSI TEHOMOB C II€JIbIO MOJYYEHHSI OPTraHU3MOB U UX KOMIIOHEHTOB, COJAEPKAIIIX
HE BCTPEYAIOIIUECs B MIPUPOJIe OMOCUHTETUYECKHE TYTH.

Kinerounass unkeHepus. Metoabl KyJbTypbl KJIETOK M TKAaHEH PacTeHHUH M >KMBOTHBIX.
Kpuobanku. Comarnueckass ruOpuam3anids W COMATHYECKUW sMOpuoreHes. Mcmosnp3oBaHue
TarjiOWJI0B B CENEKUMU pacTeHuil. [lonyuenue MoHOKIOHANbHBbIX anmumen. Hcnonvsosanue
MOHOKNIOHANbHBIX U NOJUKTOHANbHLIX aHmumen 6 meduyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS AWLEKIETOK W KIOHUPOBAaHUE >XKUBOTHBIX. MeTOJ TpaHCIUIAHTALMM SIAEP
KIETOK. Texuonocuu 0300poeieHus, KylibMuUpOBaHUs U MUKPOKIOHATLHO2O PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbIYD.

XpOMOCOMHasl U I'eHHas UHkeHepus. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYHpPOBaHUE
pexombunantHeix JAHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHXKEHHS W TEPCHEKTUBBI
XPOMOCOMHOW ¥ TEHHOM WHXCHEPHH. OKOJOTHYECKHE U OTHYECKHUE TNPOOJIEeMBbI TEHHOM
WHXEHEPUHU.

Menununckue 6uorexnonoruu. [loctrenomuas nuugposas meauuuna. [1IP-auarnocTuka.
MeTaboI0MHBIN aHATTN3, TEHOLEHTPHUUECKUI aHaIU3 MPOTEOMa YEJIOBEKa JJISl OLEHKH COCTOSTHHS
ero 370poBbs. Mcmonb30BaHHWE CTBOJIOBBIX KIETOK. TapretHas Ttepanus paka. 3D-
OnouHXeHepuss [UIsi pa3paboTKu (YHIAMEHTANBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3MaHMUS KOMIUIEKCHBIX TKAaHEW CcoueTaHHeM TEXHOJOTHil TpEXMEepHOro OHONPHUHTUHTA U
ckaddonarHra U peleHUs 3a1a4 epCOHAIN3UPOBAHHON METUIHHBI.

Co3naHue BEKTOPHBIX BaKIUH C ILEJIbl0 OOecreyeHus KOMOMHHPOBAHHOW 3alIUTHI OT
Bo3Oyauteneir OPBU, ycraHoBiIeHHE MOJICKYJIAPHBIX MeXaHU3MOB (yHkmuonupoBanus PHK-
coJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OnacHbIe 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuet u  cxembl: «Mcmonb30BaHME  MHKPOOPTaHM3MOB B MPOMBIIUICHHOM
IIPOU3BOACTBEY, «KileTrounas nHxxeHepus», «I eHHast HHXKXEHEPUSD.

JlabopaTopHas padora «/3yueHne 0ObEKTOB OMOTEXHOJIOTHI).



IIpakTnyeckas padora «IloayueHre MOJIOYHOKHCIBIX IIPOAYKTOBY.
IKcekypeusi «bruorexHoIOTHs — BayKHEHIIAsl MPON3BOIUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3aposkaeHue u pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHNH B OMOJIOTHH

OpomounonHas Teopusi Y. [lapBuna. [Ipeanockuik BOSHUKHOBEHUS TapBUHU3MA. JKU3HB
Y Hay4dHas aedareinbHocTs Y. JlapBuHa.

JBuwxymme cuiael 3Bomtonuu  BugoB no Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
Pa3MHOXKEHHUS OPTaHU3MOB, HACJIEJICTBEHHAass W3MEHYMBOCTb, Oopbba 3a CyIleCcTBOBaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenne cuateTndeckoit Teopuu sBomonmu (CTD). HeltrpanbHast TeopHst SBOTIOIHH.
CoBpeMeHHast HBOJIOIMOHHAS OMOJOTrUs. 3HAUEHUE SBOJIIOLUUOHHONW Teopuu B (HopMHUpOBaHUH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdemoHcTpauuu

[Hoptpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiose, Y.
Hapsun, C. C. YerBepuxos, 1. U. llImansrayzen, Jx. Xongeitn, J. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoi npupojasl (o K. Jluanaew)y, «JlecTHHIa >KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m GOpPMHPOBAHMS TPUCIIOCOOJICHUM Y PpAacTCHHH W
#UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «®opmbl 00pbOBl 3a cymecTBoBaHue», «llopoabl romy0eit», «MuHoroobpasue
KyJbTYpHBIX (opM KamycTeD», «Ilopoasl JOMaIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIICHHS IBWIKYIIMX CHJ IBOMIOIUNY», «OCHOBHBIC
M0JIO’KEHUSI CUHTETUUECKON TEOPUH SBOJIOLIVM.

Tema 2. Muxkpo3Boonus 1 e€ pe3yJbTaThl

[Tomynsimust kKak sjeMeHTapHas eAuHula SBomonuH. CoBpeMEHHBIE METOJbl OLIEHKU
TeHEeTUYECKOT0 pa3HO00pa3us U CTPYKTYpbl nonysiuil. MismeHenune reHopoHaa MOMYJISIUN KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTuueckoro pasHoBecus Jx. Xapau, B.
BaitaGepra.

OneMeHTapHble (HAKTOpPHl (IBMIKYIIME CHIIBI) SBOJIONHH. MyTaIllMOHHBIA TIPOIECC.
KoMmOuHatuBHasi m3MeHUMBOCTh. Jlpeiid reHoOB — ciy4ailHble HEHANpPaBJICHHBIC HW3MEHEHUS
4acTOT ayiesied B MOmyJsamusax. DPQexT ocHoBaTens. Ihghexkm OYymMulIOUHO2O 20PAbIUUKAL.
CHuoicenue eenemuuecko2o pazHoodpaszus: npudunel u ciredcmeus. Illposaenenue s¢hgpexma
opetiha 2enos 6 Oonvuwiux u manvlx nonyaiayusx. Mwurpanuu. M30msmus  TOmysSui:
reorpaduyeckast (MpoCTpaHCTBEHHAs ), OnoIornyeckast (penpoIyKTUBHA).

EcrectBeHHbIi 0TOOp — Hampapisiomuil ¢axtop sBosonud. DOpMBI €CTECTBEHHOTO
or0opa: IBHWXKYUIMHA, CTaOWIM3UPYIOUMHA, pa3pbiBaromiuil (nu3pynTuBHbIN). [lomoBoit or6op.
Bo3HUKHOBEHNE U 3BOJIOLMS COLIUATIBLHOTO MTOBEACHUS KUBOTHBIX.

[Tprcnoco0NeHHOCT OpraHU3MOB KaK pe3yJbTaT MHUKPOAIBOJIIONUU. BO3HHKHOBEHHE
npucnocoOiaeHnuit y opranuzMoB. ApoMopdo3bl U uanoanantauuu. [IpuMeps! nprcnocodaeHui
y opraHu3moB: Mopdonorudeckue, (U3HOIOTHUECKHE, OHOXMMHYECKHE, TOBEICHUYCCKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpazoBanue kak pe3yjbTaT MHUKPOIBOIIOLUHU.
Wzonaumss — xmoueBoil Qakrop BumooOpasoBanus. IlyTm u cmocoObl BHIO0Opa30BaHMS:
alsionaTpudeckoe  (reorpaduyeckoe), cUMIaTpU4eckoe (IKOJOTMUYECKOE), «MIHOBEHHOE)
(monurutonu3anus, rudpuauzanys). JIuTeasHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMUPOBAHKS OMOJIOTHYECKOTO Pa3HOOOpa3Hsl.



Ponp  »BOMIOIMOHHON OWOMOTMM B pa3padOTKe HAyYHBIX METOAOB COXpaHEHHUs
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasuTOB W HMX XO031€B. MexaHHU3Mbl
(bopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpHOBI C HEH.

JdemMoHcTpanuu

Hoptpetsi: C. C. YerBepuxos, O. Maiip.

Tabmus! u cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «llomynainoHHast CTPyKTypa BHIa»,
«Cxema mposBieHHs 3akoHa Xapau—BaiiHOepra», «JIBmwKymime CHIBI  3BOJIOIUNY,
«OKOJOTHYECKasi M30JSIIMs TOMYJSAUiA ceBaHCKOM (openm», «leorpaduueckas H3OIALHSA
JMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHMIIBI TaypcKoi», «lomysirOHHbIE BOJHBI YUCICHHOCTH
XHUIIHUKOB M JKepTB», «Cxema JeHCTBUS ecTeCTBEHHOro ordopa», «Dopmbl OOprOBI 3a
CYILIECTBOBAHHEY, «MHnycTpuanbHbIi MeJTaHU3M, «OKuBble HCKOTIaeMbIe»,
«ITokpoBUTENBCTBEHHAs OKpacka MXHUBOTHBIX», «lIpemympexnaromas okpacka >KUBOTHBIX»,
«Duznonoruueckue agantanum», «IIpucrnoco6iIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTBY,
«Kpurepun Bunma», «Bugsl-nBoiiHukm», «CTtpykrypa BuHma B npupoae», «CrocoOs
BunooOpazoBanus», «l'eorpapuyeckoe BumooOpazoBaHue TPEX  BUAOB  JIAHJBIIICHY,
«DKOJIOTHUECKOE BHI000pa3oBaHMe BHJOB CHHHUI, «[lomummonasl pacrenuit», «KamyctHo-
pEeACUHBII THOPUIY.

OGopynoBaHue: TepOapry pacTeHUM, KOJUJICKIIMA HACEKOMBIX, Yydesa MTHIl B 3BEeper C
IpUMepaMu pa3INYHbIX MPUCIIOCOOJIEHUH, yydyena NTHUIl W 3Bepei pasHbIX BHUJIOB, repbdapuu
pacteHuil OJIM3KUX BUAOB, 00pa30BABIINXCS PA3TUYHBIMU CIIOCOOAMH.

JlaGopaTopnasi pa6oTa «BrIsiBIeHIE H3MEHUUBOCTH Y 0COOCH OJTHOTO BUAAY.

JlabopaTtopnasi pabora «lIpucmocoOsieHnst OpraHu3MOB U HMX OTHOCHUTEIbHAS
11EeJIECO00PA3ZHOCTHY.

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

Tema 3. Makpo3Bosionusi M e€ pe3yJbTaThl

Metoap! n3yueHus: MmakposBostonnu. [laneonTonornyeckie MeToAbl U3y4EHUS SBOTIOIH.
[Tepexonubie Gopmbl U PUIIOrEeHETUYECKUE PSAIbI OPTaHU3MOB.

Buoreorpadpuyeckne meronsl uszydeHus osBomonmu. CpaBHeHue ¢Guopbl U (payHbI
MaTEepPHKOB U OCTpOBOB. bruoreorpaduueckue obnactu 3emiau. BUIBI-9HIEMUKH U PETUKTHL.

OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTUYECKUE METOAbI U3YUEHHS SBOIIOIMH.
['eHeTnyeckre MeXaHU3MbI SBOJIONUU OHTOT€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
l'omonoruuHbie U aHaIOTMYHBIE OpraHbl. PyuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIISpHO-
reHEeTUYeCKrue, OHOXMMUYECKHEe ¢  MaTeMaTH4YeCKUe METOJbl  M3YyUEHHUs  SBOIIOLUH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XpPOMOCOMHBIE MyTaIll U 3BOJIIOIHSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBWiia) dBOMOUMU. [Ipunyun  cmeHvl  YyHKYULL.
HeoGparumocTs 3Bomonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JdemoHcTpauuu

[Toptpetsi: K. M. bap, A. O. KoBaneckuii, @. Mrouiep, J. ['ekkenb.

Tabmuipl 1 cxembl: « OUITOTEHETHYECKUN P JIOMIAAN», «APXEONTEPHUKCY», «3BEpO3yObIe
smeps», «Crerouedansr», «Punnopursy, «CeMeHHbIE MaOpOTHUKNY, «buoreorpaduueckue
30HBI 3emnu», «Jlpeiid xoHTHHEHTOBY», «PenukTer», «HadanbHble cTaguu SMOPHOHAIBHOTO
pa3BUTHUSI  TO3BOHOYHBIX  JKMBOTHBIX», «[ OMOJOTMYHbIE W  aHaJOTHMYHbIE  OpraHb»,
«PynumMeHTh», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI uelIOBEKa W IIMMIIAaH3e», «lJIaBHBIE
HaIpaBJICHUS 3BOTIONUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIAN.

Ob6opynoBaHue: KOJUICKIMH, TepOaphH, MYJDKA HCKOMAEMBIX OCTATKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHU
HACEKOMBIX.



Tema 4. IIponcxoskaeHue u pa3BuTHe )KU3HU Ha 3emJie

Haydnple THMOTE3bl TPOUCXOXKICHUS KU3HM Ha 3emsie. AOHMOTEHE3 M TaHCIIEPMHUSI.
JloHay4Hble TPEICTaBICHHUS O 3apOXKACHUU >KU3HMU (KpeaunoHH3M). ['mmore3a MOCTOSHHOTO
caMo3apo>KJIeHUs KU3HU U €€ onposepkeHue onbitaMu . Penu, JI. Cnannannanw, JI. Ilactepa.
[IpoucxosxaeHne >Ku3HU U aCTPOOHUOIIOTUSI.

OcCHOBHBIE dTalbl HEOPraHWYECKOH IBOMIONNHU. [ImaneTapHas (reojloruuecKas) dBOFOIHUS.
XuMuyeckasi 3BOJIIOLMS. AOHWOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumnepa u I'. HOpu. OOpazoBanue noaumepoB u3 MoHoMepoB. KoanepBatHas
runote3a A. M. Omapuna, rumore3a mnepBuuHoro OynboHa Jx. XomnaelHa, reHeTHdeckas
runoteza I'. Mémnepa. Pubosumbr (T. Yex) m rumoreza «vupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH 1 BO3SHUKHOBEHHE MTPOTOKIETKH.

Hcropus 3eman u Meroasl €€ wu3zydeHus. lckomaemble OpraHM4ecKHE OCTATKH.
l'eoxpononorust u e€ wmeronel. OrTHocuTenbHass W aOCONMIOTHAsT  T€OXPOHOJIOTHSL.
['eoxpoHoONOrnYecKas mKajaa: 30Hbl, IPbl, HEPUOBI, SITOXH.

HavanbHble 3Tanel opranndeckoi 3Boiound. [losiBIeHne M 3BOJIIOLUSA NEPBBIX KIETOK.
Oomonns MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHble MHMKpPOOHBIE
OMOIIEHKM KakK aHajmor mepBbiXx Ha 3emiie coobmiectB. Crtpomaronuthl. [IpokapuoTsl u
3YKapHUOTBHI.

[IponcxoxaeHne 3ykapuoT (CHMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKIICHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE 3Tanbl IBOJIIOIUHU BBICIIMX pacTeHnil. OCHOBHBIC apoMOp(O3bl paCTEHUH.
Brixon pactenuii Ha cymy. [losiBlieHHe CHOPOBBIX pPAacTEHU M 3aBOCBAHUE HMMHU CYIIIH.
Cemennble pacteHus. [IponcxoxaeHne NBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Talbl SBOJNIOIUHU KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpaOBHIC
’KuBOTHBIE. JKU3Hb B BOjE. DBOJIOIHUSA MMO3BOHOUYHBIX. [IporcxoxaeHne ampuOnuidi U penTUiIHil.
[Ipoucxoxaenue miekonuraoumx u nrtun. [Ipunnun ximoyeBoro apomopdosza. OcBoeHue
0eCII03BOHOYHBIMH U ITO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butue xxu3Hu Ha 3eMJie 10 3paM U IIEPUOAaM: apXe, MpOTepo30i, Naneo30i, Me3030H,
KaifHO30M. OOIIas xapakTEepUCTHKa KIWMara M T'eOJIOTMUECKHX TpoieccoB. [losBiaeHue wu
paciBeT XapaKTepHBIX OPraHU3MOB. YTIEOoOpa30oBaHHE: €ro yCIOBUS U BIHUSHHUE HA Ta30BbII
cocTaB aTMOc(epshl.

MaccoBble BBIMHpaHUsI — HKOJOTMYECKHE KpU3HCHI mpounuioro. IlpuumHbl U cnenctBus
MacCOBBIX BhIMHpaHHi. COBPEMEHHBIN IKOJIOTHYECKUN KpH3UC, ero ocobeHHoctu. [Ipobiema
coxpaHeHHs O0Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHasl cucTeMa OpPTaHUYecKOoro mupa. [IpuHIUNBE KiacCUpUKAIUA OPTraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpauuu

[Toptpets: @. Penn, JI. Cnannanuanw, JI. [Tactep, . . Meunukos, A. 1. Onapun, JIx.
Xonpeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [TacTepa mo u3ydeHuto
caMo3apokJIeHus ku3Hmw», «Cxema onbita C. Munnepa, I'. FOpu», «9Tanbl HeopraHu4ecKoi
3BOIIOLUNY, «l'eoxpoHosornueckas mkana», «HadanpHble 3Tanel OpraHUYECKON IBOIOLUNY,
«Cxema oOpa3zoBaHusi DYKapuoT MyTEM cuMOuoreHeza», «CHcTeMa KHUBOW MPUPOABD),
«Ctpoenne  Bupyca», «Apomopdosbl pacrenmit», «Punumodure», «OIHOKIETOUHBIE
BOJIOpOCIIN», «MHOTOKIETOUHbIE BoAOpocan», «Mxm», «llanmopotHuku», «l['onocemeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHu», «Cxema pa3BUTHUS IKUBOTHOTO MHUPA»,



«Apomopdo3sl  KUBOTHBIXY», «[Ipocteiimmey», «Kumeunononoctaeie», «llnockue depBu»,
«Ynenucronoruey, «PBIOEIY, «3eMHOBOHEIEY, «ITpecMmbikaromuecs, «IITrmeny,
«Mnekonutaromue», «Pa3Butue KHU3HM B apXxeWckod ape», «Pa3BuTHe KHM3HU B
MPOTEPO3OMCKON 3pe», «Pa3BuThme KU3HM B NANCO30MCKOM 3pe», «Pa3Burhe XKU3HU B
ME3030MCKOil 3pe», «Pa3BuTve KU3HM B KailHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MHUPay.

O6opynoBanue: repOapud pacTeHUN pA3IUYHBIX OTAENOB, KOJUIEKIIMU HACEKOMBIX,
BJIQXKHBIE MpenapaTsbl KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM MIJIOKOXKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeja NTUILl U 3BEped, KOJUIEKLIMHU OKAMEHEJIOCTEH, MOJIE3HbIX
HCKOIIAEMBIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JjgadopatopHasi padora «MoaenupoBanue onbiToB Muuiepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHNYeCKUX COSAMHECHHUN B IEPBUYHON aTMOChepe».

JlabopaTtopHasi padGora «/3yueHume U OIKMCAaHHE HCKOMAEMBIX OCTATKOB JAPEBHHUX
OpPTaHU3MOBY.

IIpakTuyeckast padora «l3yueHne OCOOEHHOCTEH CTPOEHHUS PACTCHHH pa3HBIX
OTJIETIOBY.

IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTEW CTPOCHUS TTO3BOHOYHBIX KHUBOTHBIXY.

Tema 5. IIpoucxo:kaeHne 4eJ0BeKa — AaHTPONOreHe3

Pa3nens! u 3anaun anTponosorui. MeToasl aHTPONOJIOTUH.

CraHoBJIEHHE NPEICTABICHUN O MPOUCXOKIECHUU YEJOBEKa. Penuruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoacTBo uenoBeka € KMBOTHbIMU. (CHCTeMAaTHyecKoe IIOJOKEHHE  YeIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMHU: CpaBHHUTEIbHO-MOp(dosioruueckue,
IMOpHONIOTUYECKUE, (U3UOIOr0-OMOXUMHUYECKUEe, TMOoBeAeHYecKue. OTIHYus 4YelnoBeKa OT
KUBOTHBIX. [IpsIMOXOXK/IeHHE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwkymme  cwibl  (dakTopel)  aHTpPOTOreHe3a:  OWOJOTHYECKHE,  COIMajbHBIC.
CooTHoIIeHHE OMOJIOTUIECKUX U COLUATBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaguM aHTpornoreHe3a. PanHue uenoBexooOpa3Hble 00€3bsHBI (IIPOKOHCYJIBI)
Y paHHUE TIOHTHUJIBI — OOIIKE TPEIKH YEIOBEKOOOPa3HbIX 00€3bsH U JTIOJCH. ABCTPAJONUTEKN —
JIBYHOTHE TpeaKu JiroAeil. YenoBek yMelbli, MepBble U3TOTOBICHHUS Opyauil Tpyna. UemoBek
NPSIMOXOJISIIMIA U TIEPBBIN BBIXOJ Jitonel 3a mpeaensl Adpuku. UenoBek reiinenbOeprekuii —
o0IIMii MpeIoK HeaHIePTATbCKOTO YeIOBEKa U YeJIOBEKa pa3yMHOro. YeloBeK HeaHIepTaabCKU
Kak BHUJ JIIOJICH XOJIOJHOrO Kiumara. YemoBeK pa3yMHbI COBPEMEHHOTO THUIIA, JTEHUCOBCKHI
YyeJI0BEK, OCBOCHNE KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHoMHUKa.

DBOJIOIUS COBPEMEHHOTO YeJoBeKa. ECTeCTBEHHBIH OTOOpP B TOMYJNSIHSIX YEIOBEKa.
MyTanuoHHbli npouecc u noauMopdusm. IlonynsanuoHHble BOJHBI, Jpeii¢ reHOB, MUTPALUs H
«3(pexT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonsitne o pace. bonbmme pacel: eBpomeouHasi (€Bpaszmiickas),
aBCTpaJIo-HErpouHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uaTCKO-aMepuKaHcKas). Bpems u
NyTH pacceieHWs 4YeloBeKa Mo I[uiaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma. [IpucmocoONeHHOCTh 4YeNOoBeKa K  Pa3HbIM  YCIIOBHUSM
OKpY’KarIie cpenbl. Bausaue reorpaduueckoit cpensl U Apeida reHoB HA MOPQOJIOTHIO U
(HU3HOJIOTHIO YeTTOBEKA.

MexaucuuIInHapHble METOAbl B  (u3WUeckod (OMOIIOTUYECKOM) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTUS W MaJCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  IMOMYJIALIMM.
buoconuaneHple  HMCCIIEOBaHUSA  NpPUPOABI  4enoBeka.  MccimenoBaHue — KOIBOIIOLWH
OHMOJIOTHYECKOTO U COLIMATBHOIO B YEJIOBEKE.



JdemoHcTpanuu

[Toptpetsi: Y. HapBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmumplt u  cxeMbl: «MeToasl  aHTpONOJIOTHNY», «['OJIOBHOM MO3r  dYeloBeKay,
«UenoBekooOpa3Hbie 00€3bsHBDY, «CKeJIeT uelnoBeKa M CKeJeT MHMIMaH3e», «PyIuMeHTHl U
aTaBU3MbI», «/IBIKyIIME CHUJIBI aHTPOMOTreHEe3a», «DBOJIIOIMOHHOE JPEBO YEJIOBEKaY,
«ABCTpasIONUTEK», «YHemoBek yMenblity, «HenoBek mpAMOXOoAsauuiy, «JleHuCOBCKUN YeTOBEK»
«Heannepranbup»y, «KpoManboHIb», «IIpenku denoBeka», «ITambl 3BOJIIOIUAHA YEITOBEKaY,
«Pacpl yenoBekay.

OO6opynoBaHue: MYJISKH OKaMEHEJIOCTeH, MPEeIMETOB MaTePHAILHON KYJIBTYPhI TIPEIKOB
4yenoBeka, penpoaykiuu (dotorpadun) KapTUH ¢ MHUGOJIOTHYSCKUMH W OUOICHCKUMH
CIOKETaMH MPOUCXOXKICHUS YesoBeka, ¢poTtorpaduu HaX0JA0K MCKOMAeMbIX OCTaTKOB YEJIOBEKa,
CKeJIET YeJIOBEKa, MOJIETb Yepera 4YeloBeKa M Yeperna LMIMMIIaH3€, MOJIEIb KUCTH 4YeJOBeKa U
KHCTH IIKUMITaH3€, MOJIENIN TOpCa MPEAKOB YeJIOBEKa.

JlabopaTopnasi pabora «l3ydyeHne OCOOEHHOCTEH CTPOCHHsI CKelleTa 4YeJOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHHEM).

IIpakTyeckas padora «/I3yueHne 3K0JIOrMYECKUX aJalTalluN YETOBEKay.

Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOLIEHHMSAX OpPraHu3MoOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Karouleid cpeaoi

3apoxaeHre W pasBUTHE HKojoruu B Tpyaax A. I'ymbomsara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Paznensl u 3amaum skonoruu. CBsizb
HKOJIOTUH C APYTUMHU HayKaMHu.

Metonasl skonoruu. [loneBeie HaOMONEHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOJIHBIE U
nabopaTopHble. MogenmupoBaHue B KOJIOTHH. MOHUTOPUHT OKPYKAIOIICH CPENbl: JOKaTbHBIH,
PErMOHAJIBHBIN U TTI00ATBHBIN.

3HaueHHE SKOJOTMUYECKUX 3HAHUM JJi1 4eloBeKa. JKOJOTMYECKOEe MHUPOBO33PEHUE Kak
OCHOBa CBs3€H uyenoBeuecTBa € NpUpoaod. DOPMUPOBAHHE HKOJOTMYECKOW KYJIBTYPhl H
9KOJIOTMYECKON TPAaMOTHOCTH HACEICHHUS.

JdemMoHcTpanuu

[optpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Pazaensl skomoruny, «MeToabl skonorum», «CxemMa MOHUTOPHUHTA
OKPY’KaIOIIEH Cpeabh».

JlabopaTopHas padora «/3yueHrne METOJ0B 3KOJIOTMUECKUX HUCCIICTOBAaHUNY.

Tema 7. Opranusmsl U cpea 0OMTAHUS

Oxoyiorndeckue  (akToppl M 3aKOHOMEPHOCTH UX jAeuctBusa.  Kiaccudukarus
IKOJIOTHYECKUX  (akTopoB:  aOmoTHueckue, OHOTHUYECKHE, aHTpomoreHHele.  OOmme
3aKOHOMEPHOCTH JIeHCcTBUS 3Kojoruueckux ¢akropos. [Ipasuno munumyma (K. [npenrens, 1O.
JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIEC U CTEHOOMOHTHBIC OPTAHU3MBI.

Aobunotndeckue (akTopbl. CBET Kak 3KoJIOrHUeckuii daktop. [[eficTBHe pa3HBIX Y4aCTKOB
COJIHEYHOTO CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUN U >KUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CuUrHaibHas pojib cBeta. @oTonepuoiusm.

Temmneparypa Kak 5KojJoruyeckuit ¢akrtop. [leiictBue TemmnepaTypbl Ha OpPIraHU3MBI.
[ToHKuIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonorumdeckuid ¢aktop. [lpucmocobneHus pacteHuid K MOIIEPKaHUIO
BonHOro Oamanca. Kiaccudukanms pacteHuii mo oTHomeHuto K Boge. Ilpucnocobnenus
JKUBOTHBIX K H3MEHEHHIO BOJHOTO PEXUMA.



Cpenpl OoOUTaHWSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs, TIIyOWHHAs
MOJIMTOYBEHHAsA, BHYTpHOpraHu3MeHHas. Dusznuko-xuMmuueckue OCOOEHHOCTH cpel OOUTaHus
oprauu3MoB. [IpucrocobaeHus: OpraHu3MOoB K KU3HU B pa3HbIX cpeax.

buonorundeckune purmel. BHelare 1 BHyTpeHHUE pUTMBL. CyTOYHBIE U TOJUYHBIC PHUTMEI.
[TpucrnocobaeHHOCTh OPraHN3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUI KU3HU.

JKuznennbie ¢opmbl opranu3MoB. [loHsTue o xu3HeHHOW (Gopme. Ku3zHeHHBbIE (HOPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KyCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpPAaBHI.
XKuznenuole (GOpMbI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHI. OCOOEHHOCTH
CTpOEHUs U 00pa3a KU3HU.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHS,
XHUIIHAYECTBO, cUMOMO3 U ero ¢opMmel. [lapazutusm, koonepanus, MyTyaiu3M, KOMMEHCATTU3M
(KBapTUpaHTCTBO, HaxJeOHHWYecTBO). Herpoduueckne  B3amMoOmeWCTBHS  (TONUYECKHE,
dopudeckue, dadbpuyeckue). 3HaYCHHE OMOTHYECKHX B3aUMOJICUCTBUN [UIsI CYIIECTBOBAHUS
OpraHu3MOB B cpesie oouTanus. [IpuHINTT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemoHcTpauuu

Tabmuipl 1 cXeMbl: «JKoorudeckue GpakTopbn», «CBETOBOM CHEKTP», « IKOIOTHUECKHE
TPYIIBI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», « TeMI0OKpOBHBIE 5KUBOTHBIEY, «XOJIOTHOKPOBHBIC
KUBOTHBIEY, «DU3MONOrMYecKre aJanTalii XUBOTHBIX», «Cpenbl oOWTaHUS OPraHU3MOBY,
«buonornyeckue purMoD, «Kusznenusie Gpopmbl pacTeHuit», « KusHeHHbIe GOPMBI JKUBOTHBIX),
«IKOocUCTeMa MUPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jyecay, «llemu muraHus»,
«XwumungectBoy, «Ilapazuruzmy», «Konkypenmusy, «Cumomosy», « KoMmMmeHcanmsm.

OGopynoBanue: repbapud pPAcTEeHHM W JKUBOTHBIX, MPHUCHOCOOJICHHBIX K BIWSHHUIO
Pa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHEIIOOMBBIX |
TEHEBLIHOCIMBBIX PACTCHUI, CBETONIOOWMBBIC, TCHEMIOOMBHIE W TEHEBBLIHOCIHBBIC KOMHATHBIC
pactenusi, TepOapuM W KOJUICKIIMHM TEIUIONIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTOHYHBBIX
pacTeHui, dYyuena TITHII W 3Bepei, repbapuu pacTeHUM, OTHOCAIIUXCS K THTpouTam,
kcepoduram, me3ouTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYMI, KOJUICKIUH KUBOTHBIX,
OoOHuTAIOIMX B pa3HBIX CpeAax, repOapuu M KOJUIEKIIMUA PACTEHUH W JKUBOTHBIX, OOJIaJaroIInX
YepTaMu TPHUCIIOCOOICHHOCTH K CE30HHBIM W3MEHEHHUSM VYCIOBUU JKM3HH, repOapuu Hu
KOJUIEKIIUM PACTEHUI W JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH KUBOTHBIX,
Y4aCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopnasi pa6oTa «BrIsiBIeHE MPUCTIOCOOIECHII OPraHU3MOB K BIIUSHUIO CBETAY.

JlaGopaTopnasi padota «BpisBIeHHE TPUCITIOCOONICGHUH OpPraHU3MOB K  BIIASHHIO
TEMIEPATYPbI».

JlabopaTopHnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MeECT
OoOUTaHUS.

Tema 8. Iko/10rusi BUA0OB M NOMYJIALNMI

DKOJIOTHYECKHE XapaKTePUCTUKH momyssaiuu. [lomymsiius kak Guojoruyeckasl CUCTeMa.
Pons HeomgHOpomHOCTH cpefbl, Pu3nueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(dbopMUPOBAHUN MTPOCTPAHCTBEHHOMN CTPYKTYpPHI MOMyJIsAHil. OCHOBHBIE TOKA3aTEIH MOMYJIALUU:
YHUCIIEHHOCTh, TUIOTHOCTh, BO3pAcTHAs W TOJOBas CTPYKTYpa, POKIAAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAITHSL.

Dkojorudeckasi CTpykTypa mnomyssiiuu. OLeHKa YUCIEHHOCTH Momyisuuu. JluHamuka
NOMyJISIUK U € peryisiius. buotndeckuil moreHuan nomyasauud. MoaenupoBaHue TMHAMUKA
nomyysiiuy. KpuBble pocTa YWCICHHOCTH momynsiuu. KpuBble BbDkHBaHUS. Perymsus
YUCIIGHHOCTH TOMYJISIHA: poiib (AKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIAX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTteruu BUoB (1- u K-cTparerun).



[TonsTne 00 oskonmormveckod Huimie Buaa. Mectoobutanue. MHoOromMepHas MOJENb
skosiornyecko Humm k.M. Xarunncona. Pa3mepsl sxonorundeckoit Humd. [loreHnuaneHas u
peanu30BaHHAs HUILIH.

Bun xak cucrema nomynsuuil. Apeansl BUAOB. BuIbl M MX JKM3HEHHbBIE CTpaTETUU.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIECHHUS MW MHrpalMil >KUBOTHBIX. buojgornueckne WHBa3MU
qy’KEPOJHBIX BUOB.

JdemoHcTpanuu

IToptper: [Jx. M. XaruyuHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysauun», «[IpoctpaHncTBenHas
CTpPYKTypa mnomyysiuun», «Bo3pactHele mnupamuael nomyisuun», «CKOpPOCTh 3aceneHust
NOBEPXHOCTU 3€MJIM Pa3IMYHBIMM OpraHu3Mammu», «Mopenp skonoruueckoil Humu Jx. .
XaTYMHCOHAY.

O6opynoBanue: repdapuy pacTeHUN, KOJJIEKIUHU )KUBOTHBIX.

JlabopaTopnas padora «[IpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Jxos0rus coodmecTB. IKOJOTHYeCKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBsi3U MEXIy OpraHH3MamMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbITas cuctema (A. JIk. Tencnam). @OyHKOMOHAIbHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYLEHThI, KOHCYMEHTHI, PeayleHThl. Tpoduueckue ypOBHH.
Tpodudeckue nenu u cetu. AGuorndeckue OOk 3KocucTeM. [10UBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBoport BelecTB U MOTOK SHEPTUH B SKOCUCTEME.

OCHOBHBIE ITOKA3aTENN YKOCUCTEMBI. bruomacca u npoayKuus. JKOJIOTUYECKUE TUPAMU/IbI
yucel, OnoMacchl U SHEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHble
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuH. llepBUuHbBIE U BTOPHYHBIE CYKIIECCUH M HX
NPUYMHBL. AHTpPOTNOTEHHBIE BO3JEHCTBHS Ha CyKieccuu. KimMakcHOoe  COOOIIECTBO.
Bbuopa3noobpasue 1 moHOTa KPyrOBOPOTA BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipupoanble 3KOCHUCTEMBL. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmbvliHb.

AHTpPONOreHHbIE  YKOCUCTEMBI.  ATrpodKocucTema. ArporeHo3. Paznuuuss Mexay
AHTPOTIOT€HHBIMU U MPUPOJIHBIMU SKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oponckas ¢iopa u dayHa.
CunaHTpomnu3amusi ropojackoil  (ayHel. buonormdeckoe W  XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBHN  OpraHU3MOB B
sKocucTeMax. Ponv kackaonozo s¢hghexkma u 6u006-30upuxamopos (Kiouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHoC dHEPrUM U BELIECTB MEXKIYy CMEXHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, TMOMYJSIMHA W 3KOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3ACHCTBUM.

Mexanusmbl  8030elicmeus  3a2pA3HeHUll  PA3HLIX  MUN08 HA  CYOOP2AHUSMEHHOM,
OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOA02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmsusi. MeToq0I0Tus MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOIE€HHBIX IKOCUCTEM.

JdemMoHcTpanuu

[optpet: A. Jlx. Tencau.

Tabmunp! u cxeMmbl: «CTpyKTypa OHOLIEHO3a», « DIKOCUCTEMA HIMPOKOIMCTBEHHOTO JIeCay,
«JKocHCTeMa XBOMHOro Jjeca», «DyHKIUMOHAIbHBIE TIPYIIIBI OPraHU3MOB B 3KOCHCTEMEY,



«KpyroBopor BemiectTB B 3KocucTteMe», «llenn mnwuraHus (macTOMIMHAA, IETPUTHAS)»,
«JKoyoruyeckas nmupamujia yucen, « IKojoruyeckas nupamuga 6uomaccon, « IKOJIOrUYecKas
nupamuja sHeprum», «OOpa3oBaHue Oomnorta», «llepBuuHas cykueccus», «BoccraHoBieHue
Jeca Tocie moxapa», «JOKocucTeMa o03epay, «ArpoueHos3», «KpyroBopoT BEIIECTB U MOTOK
SHEPIuu B arporenose», «[Ipumepsl ypOoskocucTemy.

OGopynoBanue: TepOapul pacTeHM, KOJUICKIIMM HACEKOMBIX, uydesia TTHUI[ U 3BEpeH,
repO6apuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHI, aKBapUyM KaK MOJIE€Ib 3KOCUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onrcanue ypOoo3KOCHCTEMBI».

JlaGopaTopnas padora «/3ydeHne pasHOOOpa3usi MEITKUX MTOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX.

IKeKypeusi «DKCKypcHsl B TUIUYHBIA OuoreorieHo3 (B AyOpaBy, OEpe3HsiK, €IbHHK, Ha
CYXOJIOJIbHBIN MM MMOMMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKCKypeHust «IKCKYypCHs B arpO3KOCUCTEMY (Ha IM0JI€ WX B TEILTMYHOE XO3SMCTBO)».

Tema 10. buocdepa — riodanbHas IKocucTEMA

buocdepa — obmennanerapras obosouka 3eMid, TIE CYHIECTBYET WJIM CYIECTBOBaja
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpynax . 3rocca. Yuenue B. U. Bepraackoro o
6uocdepe. Obmactu 6nocheps! u e€ cocran. Kupoe BeniecTBo Onocheps! 1 ero GyHKIUU.

3aKOHOMEpPHOCTH cymecTBoBaHus Onochepnl. OcobeHHocTn O6uochepsl kak riaodambHON
sKkocucTeMmbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel BemiecTB
OMOreOXMMHUYECKHE UKITBI (Yriiepoa, a30Ta). PATMUYHOCTH siBIeHUH B Onocdepe.

3onansHOCTH Onochepsl. [lonsaTre o Gnome. OcHOBHBIE OMOMBI CYIIU: TYH/Apa, XBOWHBIE
jeca, CMEUIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBIN U KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa W (yHKIUS JKHBBIX CHCTEM, OIEHKA HX PECYpCHOrO TOTEHIHaNIa W
O6rocdepHbIX QyHKIUI.

JdemoHcTpauuu

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

Tabmunet u cxemsl: «I'eochepsr 3emnn», «Kpyrosopot asora B mpupomae», «Kpyrosopor
yraepoaa B mpupoae», «KpyroBopot kuciopoaa B mpupoae», «KpyroBopor Boasl B mpupoie»,
«OcHoBHBIE OMOMBI cymmy», «Knumatnyeckue mosica 3emum», «TyHapa», «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbld Jec», «Cremb», «CaBaHHa», «llycThiHmY,
«Tponnyeckuii necy.

O6opynoBanue: repbapuy pacTeHHU pa3HbIX OMOMOB, KOJUICKIIHH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKUE KPU3UChI W WX TpUYUHBL. Bo3zaeiicTBue demnoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienne nmoussl. OXpaHa NOYBEHHBIX pecypcoB. I3mMeHeHne kinmumara.

AHTPONOTr€HHOE BO3JEHCTBUE HA PACTUTENbHBII M JKMBOTHBIM Mup. OxpaHa
PACTUTENLHOTO U KUBOTHOrO Mupa. OCHOBHbBIE MPUHIUIBI 0XpaHbl pupoabl. KpacHbie kKHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopuu (OOIIT). borannveckue caapl ¥ 300JI0THYCCKUE
MapKH.

OcHOBHbBIC TIPHUHIIUITBI YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA U MPHUPOABI. ParmonansHoe
MPUPOJIOTIONB30BAaHIUE M COXpaHEHHE OMOJIOTHYECKOro pasHooOpasus 3emiu. OOmme
3aKOHOMEPHOCTH TJI00aJIbHBIX SKOJIOTMYECKUX KpU3HCcOB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €T0 BEPOSTHBIE MOCIIEACTBUSI.

Pa3BuTHE METOMOB MOHHMTOPHHTA pAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmusvie uccnedosanusi nepexooa K pecypcocoepezaioujeili U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpaszue u duopecypcvl. Hayuonanvnole ungopmayuonusie



cucmemvl, obecneuusaroujue OOCMYn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OcHo8bl IKOpeaburumayuu IKOCUcmem u cnocooo8 6opvobl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTHEM.

JdemMoHcTpanuu

Tabmuubl u  cxembl: «3arps3HeHue armocdepb», «3arps3HeHue ruapocheps,
«3arps3HeHne  TOuBB», «llapHMKOBBIT  AddexT», «Ocobo0 oxpaHseMble NPUPOITHBIC
TEPPUTOPUNY, «MOJIENH YIIPABISIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaguu OXpaHSEMBIX pPACTCHHA U JKUBOTHBIX KpacHOW KHHUTH

Poccuiickoit ®eneparuu, KpacHoit KHUTH pervoHa.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MU HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHS K pe3yibTaTaM OCBOCHHUS OO0YyYarOIIUMUCS
IIPOrpaMM CPeTHETo 00IIero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIEC U IIPEIMETHBIE.

B CTPYKTYPC JIMUYHOCTHBIX PC3YJIbTATOB OCBOCHHA MPOTrpaMMbI I1O 6I/IOJIOFI/II/I BBIACIICHBI
CIIEAYIOUINE COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH W CaMOOIPEEIEHUIO,
Hanuyue Mmomusayuy K OOYUEHUIO OWOJIOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOeXIeHHI JIMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIULUN Pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0OYYaIOMIUXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLIIUMU  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3oBaHMsl, Haauuue NPABOCO3HAHUS  SKOJIOTHUECKON  KYJIBTYpHI,
CcnocobHOCmU CMAasumy UENU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuaOCTHBIC PE3YJIbTAaThl OCBOCHUS IMPOrpaMMBbI 11O 6I/IOHOFI/II/I JOCTUIalOTCA B €JUHCTBC
y4eOHOM M BOCIUTATEIbHON AEATEIbHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUNCKUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, IPUHATHIMU B
O6IJ.I€CTBC npaBujiaMM W HOpMaMH MOBCACHHUA U CHOCO6CTBYIOT nponeccaMm CaMoOITO3HaHUA,
CaMOBOCIIUTAHUSA U CaMOpPAa3BUTHA, PA3SBUTHUA BHYTpeHHeﬁ MOo3uIuu JIMYHOCTHU, MATPHUOTH3MA U
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TPyJa M CTaplieMy IOKOJEHUIO, B3aUMHOIO
yBaXEHUS, OEpeKHOr0  OTHOIICHHWS K  KyJbTypHOMY  HAacleIdi0 M TPaAULHSIM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickon denepaunu, MpUpPOIE U OKPYKAIOLIEH cpee.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEGHHUS YUeOHOTo mpeaMera «buoorus» JOIKHBI OTpaXaThb
TOTOBHOCTh M CHOCOOHOCTH O0y4YaroIIUXCsl PYKOBOACTBOBATHCSA C(POPMHUPOBAHHOM BHYTpPEHHEH
MO3WLIMEN JMYHOCTH, CHUCTEMOH II€EHHOCTHBIX OpWEHTAllUi, ITO3UTUBHBIX BHYTPEHHHUX
yOKICHHI, COOTBETCTBYIONIUX TPAAWIIMOHHBIM IIEHHOCTSM POCCHHCKOTO  0OIIecTBa,
PACHIMPCHUC KU3HCHHOTO OIbITa U OIbITa ACATCILHOCTHU B IMPOLCCCC pCaiM3alluid OCHOBHBIX
HaIlpaBJIEHUIN BOCIIUTATEIbHOM 1E€ATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCcKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaroerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO 4YJIeHA POCCUIICKOT0 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYLUHOHHBIX MIpaB M OOS3aHHOCTEH, YBa)KCHHWE 3aKOHA U
IIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH N1€ATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIcHUN y‘ICGHLIX U IIO3HABAaTCJIbHBIX 3a1a4, BBITIOJITHCHUN 6I/IOJIOFI/I‘IGCKI/IX 9KCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHIO K SIBICHUSAM
COBPEMEHHO KU3HU U O0BSCHSATH €€



YMEHHE YYHUTHIBAaTh B CBOMX JCHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pasHbIMU yOEXKACHUAMHU, KyJIbTYPHBIMU LIEHHOCTSIMH U COLIMATIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 3aJlay, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIMOHEHTOB MPH 00CYXJACHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COAECPIKAHMUS;

TOTOBHOCTh K T'YMaHHUTApHOUN U BOJIOHTEPCKOM ESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUICKON TPasKIaHCKOW UICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTH TNepen PoauHOMN, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, MPOIILJIOE U HACTOALIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHHE K NPUPOAHOMY HACICAMI0 UM MaMSATHUKAM MPUPOAIbL,
JIocTHXKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OuOJ0TUY, TOHUMAaHMsI 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO O0IIEeCTBa;

ujeiHast yOe:xKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HApPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYalMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOHYMBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSAM, CO3AAHMIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATHS [IEHHOCTEN CEMEHHOMN U3HU B COOTBETCTBHUU C TPAAMUIIMSAMHU HAPOJOB
Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHIA;

MIOHUMAaHNE SYMOLMOHAIBHOT'O BO3/ICMCTBUS AKUBON NPUPOABI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE MPOSBISATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 30POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

NOHMMAaHME U pealn3alus 370poBoro u 0ezomacHoro odpasza *HU3HHU (30POBOE MUTAHHE,
COOJIOZICHHE TUTUEHUYECKHUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perynsipHass ¢u3znyecKkas AakKTUBHOCTb), OEpPEKHOIr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 310POBbIO;

MOHMMAaHHWE IEHHOCTH TPaBWJI HWHAMBUAYAIbHOTO U KOJUJIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYALUsX, YTPOKAIOIIUX 3I0POBbIO U )KM3HU JIHOJIEH;

OCO3HAaHHE TOCIEACTBUA M HEMPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJS,
HapKOTHUKOB, KypEHHs );

6) TPy10BOr0 BOCIIUTAHMS

TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0JI00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBLHOCTH TEXHOJIOTMYECKOM U COLIMAIbHON HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIMUPOBATh, IUIAHUPOBATb M CAMOCTOSATEIBHO  BBIIOJHATH  TaKyIO
JIeSATEIbHOCTD;



UWHTEpEC K pa3muyHbiM cepam mpodeccHoHATbHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BBIOOP Oyayiel mpodeccru U pean30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TIJIAHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIICHHE K MPHUPOJIe KaK NCTOUYHUKY >KU3HHM Ha 3emIie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJBTYyphl: MPUOOPETEHHE OMBITa TUIAHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX MOCJIEICTBUMN JJII OKPYKAIOIIEH CPEJIbl;

OCO3HaHHUE TTI00aTBbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

CIIOCOOHOCTH UCHOJB30BaTh MpHOOpeTaeMble MpU W3YUYEHUH OMOJIOTUU 3HAHUS U YMEHHUS
IpHU PEIICHUH TPOOJEM, CBS3aHHBIX C PANMOHAIBHBIM MPUPOJIONOIB30BAHHEM (COONIOICHUE
MPaBUJI TIOBEJICHUS B MPUPOJE, HANPABICHHBIX HA COXPAHCHHWE PAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BHUJOB, SKOCHCTEM, OHOChephI);

AKTUBHOE HEMPUSITUE ACUCTBUM, MPUHOCSIIMX BPEJ OKPY)KAIOUIEH MPUPOIHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOIATrOMPUSATHBIC SKOJIOTHYECKHE MOCIEACTBUS MPEANPUHIMACMBIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, DKOJOTUYECKOW KyJIbTYpHI, OIbITa
NESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHOM, KOMMYHUKAaTHUBHOM M COUMAIBHOM IPAKTUKE, TOTOBHOCTU K YYacTUIO B
MPAKTUYECKON JAEITETLHOCTH IKOJIOTUYECKOW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd ¥ OOIIECTBEHHON TMPAKTUKH, OCHOBAHHOTO Ha JHANOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KyJIbTYPbl KaK CpEACTBa B3aUMOIEHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHue cnenuduku OMOJOTMM KaK HayKH, OCO3HaHHsS €€ ponu B (OPMUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBINUICHHSI, CO3/IaHUHU TIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MUpE Kak O €IWHCTBE TMpPHUPOAbI, 4YelOBEeKa M OOIIecCTBa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHu: NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOSKIAEHHOCTh B 3HAYUMOCTH OMOJOTHH JUISI COBPEMEHHOW ITMBMIIM3AINH: 00ECIICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIMHBI, CO3AHHUE MEPCICKTHBHBIX OMOTEXHOJOTHH, CTIOCOOHBIX
pemath pecypcHble MpobieMbl pa3BUTHS YEIOBEUECTBA, IOUCKA MyTeil BhIXOJa U3 TN100aIbHBIX
9KOJIOTHYECKUX MPOo0sieM U o0ecrieueHns nepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIb30BaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYCHUU OMOJIOTHYECKUX 3HAHHWMA B IEJSIX MOBBIIICHHS OOIICiH
KyJbTYpbl, €CT€CTBEHHO-HAy4YHOHl TI'PAMOTHOCTH, KaK COCTAaBHON YacTu (PYHKIMOHATbHON
TPaMOTHOCTH 00ydYaronuxcsi, popMUpPyeMOii IPH U3YUEHUU OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, HCIONb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TONydyaeMble 3HAHWs /I aHalu3a M OOBSCHEHUS SBJICHUU
OKPYXKAIOIIET0 MHUpPAa M MPOUCXOIANINX B HEM HM3MEHEHMI, YMEHHUE JenaTh OO0OCHOBAaHHBIC
3aKJIIOYEHUSI HAa OCHOBE HAy4YHbIX (D)aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIONIB30BaTh OMOJOTHYECKHE 3HAHUS IS PEIICHUS
po0JieM B pealTbHBIX )KU3HEHHBIX CUTYAIHIX;

OCO3HaHHE IIEHHOCTU HAay4YHOH NeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO AESITeIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHHIO, K
aKTMBHOMY TIOJIyYEHHIO HOBBIX 3HAaHMH 10 OHOJOTMM B COOTBETCTBHH C >KH3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysibTaThl OCBOEHHUS yueOHOro mpeamera «buojorus» BKIIIOUYAIOT:
3HayuMble 71 (OPMHPOBAHMS MHPOBO33PEHMSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MeXmpeaMeTHbIe) 00LIeHaYYHbIE TOHATHUS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOJI0B MO3HAHMSI, UCIIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4HbIM (hakT, MPUHIMIM, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIIeJIOBaHHUEe, HAOIIOJEeHUE, U3MEPEHUE, SKCIEPUMEHT M JIpYTHe); YHUBEPCAIbHBIC
yueOHble JeiicTBUs (TO3HABaTelbHbIE, KOMMYHHKATUBHBIE, PETYJISTHBHbIEC), 00€CIIEUNBAIOIINE
dbopmupoBanre (QPyHKIIMOHAIBHONH TPAMOTHOCTH M COLMATBHOM KOMIIETCHIIMH OOYYarOIIUXCS;
CIIOCOOHOCTh o0y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLIUIIITUHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpcalbHble ydeOHbIe ICHCTBUS B IO3HABATENbHON U
COLIMAJIbHOM IIPAaKTHKE.

B pesynprate wu3ydeHuss OHMOJOTMHM Ha YPOBHE CpEOHEro oOmero oOpa3oBaHHS Y
obOyuaromierocss 0yayT cpopMHUpPOBaHBI MMO3HABATEIbHBIC YHHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI,
KOMMYHHMKATHBHbIE YHUBEpCAJbHbIE Yy4eOHble JEWCTBUS, pEryJIsITUBHbIE YHHUBEpCaJbHbIC
yueOHbIe JIeCTBUS, COBMECTHAS ICATEIILHOCTb.

MertarnpeMeTHbIE pe3yJIbTaThl OCBOSHHSI MPOTPaMMBI cpeiHero oOriero oOpa3zoBaHus
JOJIKHBI OTPAXKATh:

OBi1ageHNe YHHBEPCAJIbHBIMH YU4eOHbIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHE JIeliCTBUS:

CaMOCTOSITENIHO (OPMYJIMPOBATh M aKTYaJIM3HpPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN TNPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHaln3a,
CHHTE3a, CpaBHEHHMS, KIACCUPHUKAIMHM, OOOOIIEHUs), pPaCKPBIBATh CMBICT OHOJOTMYECKUX
MOHSTHI (BBIIEATh HX XapaKTEPHbBIE MPU3HAKHU, YCTAHABIMBAT CBS3H C JPYTHMH MTOHATHSIMH ),

ONpeAeNaTh LEeIN NAeATeIbHOCTH, 3aJaBas HapaMmeTpbl U KPUTEPUH HX JOCTHKECHHS,
COOTHOCHTH Pe3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMH;

UCTIOJIb30BaTh OMOJIOTHUECKUE TMOHATUS A OOBsACHEHHS ()AaKTOB U SIBICHUH >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYyKTUBHBIC, JACIyKTUBHbIE, IO aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMATPUBAEMBIX SBJICHUSIX, (HOPMYIHPOBATH
BBIBOJIBI U 3aKJTFOUCHUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA ISl MPEICTABICHHs CYIIECTBEHHBIX CBS3€H U
OTHONIICHUN B U3y4aeMbIX OHOJIOTHUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUH pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMUHBIX HH(OPMALIMOHHBIX HCTOUHUKAX;

paspabarhIBaTh TUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
¥ HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTEIHHOCTb, OICHHBATH COOTBETCTBUE DPE3YJIHTATOB LEJISM,
OLICHUBATh PUCKU TOCJIEICTBUN JESITEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pPA0OTy B YCIOBHSIX pPEaTbHOTO, BHUPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCJIEA0BATEAbCKHE TeHCTBUSI:



BJIQ/ICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMU
paspemieHust mpooieM, COCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOWCKY METOJIOB
peIIeHHsI MPaKTHYECKUX 3aj1ad, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JMYHBIC BHUABI ACSITEIPHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUSA, €Tr0
UHTEPIIPETANH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTyaIUsX, B TOM YHCIE TPU
CO3JIaHUH YYEOHBIX U COIMATBHBIX IPOCKTOB;

(bopMHpOBATh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA U METOJIaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a7a4ud B OOpa30BATENbHOU NEATEIHHOCTH W
KU3HEHHBIX CUTYaIHsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3aj]ady, BBIIBUTATH
TUnoTe3y e€ pelieHus, HaXOIUTh AapryMEHThl IJs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAJM3UPOBATh IIOJIyUYCHHBIE B XOJE pEIICHHS 3aJa4d pPe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBIN IOMCK IMEpPEeHOca CPEICTB U CIOCOOOB JEeHCTBUS B
poeCCHOHANIBHYIO Cpey;

yMETh TEPEHOCUTh 3HAHHWA B T[O3HABATENBHYID M  TMPAKTHYECKYI)  OO0JIACTH
KU3HEEATECIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HWJCH, TpeUlaraTh OpPUTHHAIBHBIC TOIXOAbI M PEUICHUS, CTaBHTh
npoOJIeMBI U 33]1a9H, JTOITYCKAIOIINE allbTePHATHBHBIC PEIICHHUS.

3) pa6ora ¢ nngopmanmei:

OpPUEHTHUPOBATHCS B PA3IUYHBIX MUCTOYHHMKAX HH(OpMAIUM (TeKCcTe y4eOHOro MmocoOwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIOBapsiX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHAIM3UPOBATh HWHGOPMAIMIO DPA3JTMYHBIX BHJIOB U (GopM
MPEJICTABICHUS, KPUTUIECKH OIEHUBATh €€ TOCTOBEPHOCTh M HEPOTUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampoCchl W MPHUMEHATH pa3IMYHbIE METOABI TPH IOUCKE U O0TOOpe
OuoJsiornueckoi MHPpOpMaIuu, HeOOXOAUMOH /IJIs1 BEITIOJTHEHHS YUeOHBIX 33/1a4;

npruoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpIIICHCTBOBAThH KYJIbTYPY aKTHUBHOTO MCTIOIH30BAHUS PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAaIbHYI0 (OpMYy NpPEACTAaBICHUS OHOIOrMYECKON
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTOE);

UCTIONIb30BaTh HAYYHBIH S3bIK B KAueCTBE CpEICTBA MPH paboTe ¢ OHOIOTHMYECKON
uHpOpMalMel: MPUMEHITh XUMUYECKUE, (PU3MUECKUe U MAaTEeMaTUYEeCKHE 3HAKH W CHMBOJIBI,
dbopmynbl, abbpeBuaTypy, HOMEHKJIATYypy, HCIOIB30BaTh M MPEOoOPa30BBIBATE 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISITHOCTH;

BJIAJICTh HABBIKAMU pACIO3HABAHWUS M 3almIUThl WHGpoOpManmu, WHOOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBi1aeHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH e CTBUSIMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHKAIIMXA BO BCEX cepax )KM3HH, aKTUBHO y4aCTBOBATh B JTHAIIOTE
WIN JIUCKYCCHHU TI0 CYIIECTBY OOCYXKIAaeMOH TeMbI (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CY>KICHHsS] OTHOCUTENIbHO BBITIONHEHHUS TMpeajaraeMoil 3ajadd, YYHTHIBATH HMHTEPECHl U
COTJIACOBAHHOCTH MO3UIUHN APYTUX YIACTHUKOB JHAIIOTA WIH TUCKYCCHH);



pacro3HaBaTh HeBepOaJlbHBIE CpEACTBA OOIIEHUS, MOHMMATh 3HAYCHHUE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUl, YMETh CMr4aTh KOH(QIUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJICTh PA3TUYHBIMHU CIIOCOOAMM OOIIEHHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIOACH, IPOSIBIATh YBAXKUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHSI C MCIOJb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHaA IeSITeJIbHOCTh:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaJIbHOW pabOTHI MpH
penieHuu OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBAaTh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEHUCTBUS MPH peIICHUH y4eOHO 3a1aun;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NIEHCTBHH ¢ y4€TOM OOLIMX WMHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 4JIeHA KOJUIEKTUBA;

NPUHUMATh LEIU COBMECTHOM JESATENBHOCTH, OpPraHMW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUA IO €€ INOCTMKEHHIO: COCTABIATH IUIAH JEHUCTBUHM, PACHPENCIATh POJIU C YYETOM
MHEHUH yYaCTHUKOB, 00CY>KAaTh PE3yIbTaThl COBMECTHOI paboThI;

OILICHUBATh KaYeCTBO CBOETO BKJIAJAa M KaXKIOr0 YYaCTHHKA KOMAaH[bl B OOIIUN pe3yJbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUITUATUBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMU PeryJIATUBHBIMH JeHCTBUSIMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JIs BBIABICHUS NpoOJeM M HUX pelIeHus B
YKU3HEHHBIX U YYEOHBIX CUTYalIUAX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU 1I€JIEBBIE U CMBICJIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYINKax 0 OTHOLIEHUIO K JXMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3/I0POBBIO
OKPY’KaOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NI€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIE 3aJaud B O0OpA30BATEIBHON JAESITENLHOCTH U
YKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABJISITH IUJIaH PEIIeHUs] MPOoOJIEMBbl C YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEAMOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacipATh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHIA;

JIeJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO M TIPOSIBIICHHUIO IIUPOKOH IPYIUIIMN B PA3HBIX 00JIaCTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTUBBI B JIESITEIIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIaJICTh HAaBBIKAMU MO3HABATEIBHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTENBHBIX MPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedIeKCHn
JUTSL OLICHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHUS IO UX CHUKEHUIO;



NPUHUMATh MOTUBEI M apIYMEHTHI IPYTUX IIPU aHAIU3€ PE3YIbTAaTOB AEATEILHOCTH,

3) npuHsiTHE Ce0s U APYTUX:

MPUHUMATD ce0sl, MOHNMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBLI M apIYMEHTHI IPYTUX IIPU aHAIU3€ PE3YIbTAaTOB AEATEIbHOCTH,

NPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIUH APYTOro YeIoBeKa.
MNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHHUS COAEp)KaHUS ydeOHOoro mpeamera «buosjorus» Ha
yrIyOJIE€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecneueHne NpoQHUIbHOr0 00ydeHHs: 00yJaromuxcs
O6uonorun. OHM BKIIOYAIOT: creuupuyeckue g OWOJOrMM HAay4YHbIE 3HAaHUSA, YMEHUS U
CrocoObl JEHCTBUM TIO OCBOCHHUIO, HWHTEPHPETAMM W TMPEeOoOpa3OBaHUIO 3HAHWUM, BHUJIBI
JESTEIIbHOCTH MO0 TOJNYyYEHUIO HOBBIX 3HAHWUU M MX TNPUMEHEHUIO B Pa3jMYHBIX Y4YeOHBIX, a
TaK)K€ B PEAIbHBIX KM3HEHHBIX cuTyanusx. [IpeaqmeTHbie pe3yiabTaThl MPEACTABICHBI IO F01aM
U3YYCHHUS.

[IpeameTHBIE pE3yNbTaThl OCBOCHUS ydeOHOTO mpenvera «buonorus» B 10 Knacce
JTOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE M POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOIBI U
pelieHny mpoobsieM paroHaIbHOTO MPUPOJIONOIB30BaHuUs, O BKIIAIE POCCUMCKUX U 3apyOemKHBIX
YYEHBIX B Pa3BUTHE OUOJIOTHH;

BJIAJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHMHM, KOTOpas BKIIOYAET: OCHOBOIOJAraromue
OMOJIOTHYECKHE TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKA, OpPraHu3M, MeTab0oJu3M, TOMEOCTas,
CaMOpETyJISILIMSI, CaMOBOCIIPOU3BECHIE, HACIEICTBEHHOCTh, H3MEHUYUBOCTb, POCT U Pa3BUTHE),
Oomonoruueckne Tteopun (kinerounas teopus T. IlIBamna, M. Ilneiinena, P. Bupxosna,
XpoMocoMHasi Teopust HacieacTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenTpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJBTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOrO MOKOJIEHHUS, pacCICTICHHUs, YUCTOThI raMeT, He3aBUCUMOro Hacienoanus I'. Mengens,
FOMOJIOTUYECKUX PSJOB B HaclencTBeHHOW u3MmeHunBocTH H. W. BaBuioBa), mpuHIUIIBI
(KOMILJIEMEHTApHOCTH);

BJIa/ICHUE OCHOBHBIMHU METOJaMHU HAy4YHOTO MO3HaHUS, UCIOJb3YEMbIX B OMOJIOTUYECKUX
WCCJICIOBAHMIX KUBBIX OOBEKTOB (ONUCaHNE, U3MEpPEHNE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U IYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTraHWU3MOB, B TOM YHCJE OaKTepwii, TPHOOB, PACTCHHIA,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PACTEHMM, )KMBOTHBIX, Y€JIOBEKa,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIUX B OpraHM3Max pAacTeHUM, KHUBOTHBIX U
YenoBeKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa BelecTB (MeTaboIn3M), IpeBpalleHus SHEPTUH,
Opo>keHHsI, aBTOTPO(HOr0 M TreTepoTpo(HOro TUMOB MHUTAaHUs, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, Mei03a, raMeToreHes3a, sMOpruoreHe3a, NoCTIMOPHOHATILHOTO Pa3BUTHUS, PA3MHOKECHHUS,
WHAMBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHCTBHSI TI'€HOB, Te€TEepO3Hca,
UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OPTaHOMJAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U UX (QYyHKUUSMHU, MEXKIYy OpraHaMHU U CUCTEMaMHU OPTaHOB Y
pacTeHMii, >KUBOTHBIX W 4YelOBEeKa M HUX (YHKIUSAMH, MEXAYy CHCTEMaMH OpPraHOB M UX
GYHKIUSAMH, MEXKIY dTamaMu OOMEHa BEIIeCTB, dTalmaMHi KJIETOYHOTO IMKJIA U KHU3HEHHBIX
[IUKJIOB OPTaHM3MOB, JTallaMH SMOPUOHAIBHOTO pPAa3BUTHUS, TEHOTUIIOM | (EHOTHUIIOM,
dbenoTunom u GakTopamMu Cpeibl OOUTaHUS;



YMEHHUE BBIIBIISATh OTJIUYUTENbHBIC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIJIE PAcTECHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs IOKA3aTEeNbCTBA POJCTBA OPIraHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYII;

YMEHHE pelaTh OMOJIOTHYECKHE 33JayH, BBIBIATH HPUYMHHO-CIECICTBEHHBIC CBSI3U
MEXIy HCCIETyeMbIMH OHOJOTMYECKUMH TpollecCaMd M SIBICHUSMHM, J€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBbIE M MpPaKTHYECKHE paldoThl, cOOMIONATh MpaBUiIa MPU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pYI0BaHHEM;

YMEHHE BBIABUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys Ledb UCCIeI0BaHus, aHAIM3UPOBATh MTOJYYCHHBIE PE3YIbTAThl U JIEJIaTh BBIBOIBL;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe MO OMOJIOTHH, SKOJOTHH U
MeIUIHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MyOJUYHO MPEACTABIATH
MOJTyYEeHHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIIUSIX;

YMEHHE OILICHHBATh OJTUYECKUE aCMEeKThl COBPEMEHHBIX MCCIEIOBaHUNH B 00JacTH
Ouonoruu M MeAuIUHB (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPABICHHOE
U3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISTh OCO3HAHHBIN BbIOOp Oyayiiel npodecCuOHaIbHOM JesTeIbHOCTH B
oOyactu OMOJIOTMU, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X035HUCTBA, MUIIEBON
NPOMBIIIJICHHOCTH, YIIIyOIsTh TO3HABATENbHBI HHTEPEC, HAINpaBJICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccur U MPOAODKEHHE OHOJIOTHYECKOTO 00pa3oBaHUS B
OpraHMU3alMsIX CPeIHEro Npo(heccnoHaNIbHOTO U BBICIIETO 00pa30BaHUsI.

[IpeameTHBIE pE3yNbTaThl OCBOCHUS ydeOHOTO mpenmera «buonorws» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBAHUN COBPEMEHHOI €CTeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJIEeM YeJIOBEYeCTBA, a TaKXKE B PEIICHUU BOIPOCOB
palMOHAIBHOTO TPUPOAONOIL30BAHUSA, U B (POPMHUPOBAHUM LIEHHOCTHOIO OTHOIICHUS K
npupoze, oOIIeCTBY, YENOBEKY, O BKJIAJ€ POCCHICKMX U 3apyOexHbIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

yYMEHHE BJIa/IeTh CUCTEMON OWOJIOTMYECKUX 3HAHUU, KOTOpasl BKIIOYAET OMpEIENICHUs U
NOHMMAaHHUE CYITHOCTH OCHOBOMNOJAralomuX OWOJOTHYECKUX TEPMHHOB M TOHATHHA (BUJ,
sKocucTeMa, Ouocdepa), Ouonmormueckue Teopuu (dBomtonoHHass Teopusi Y. JlapBuHa,
CUHTeTHuecKas Teopus sBomonuu), yueHus (A. H. CeBeproBa — 0 MyTsSX U HampaBICHUIX
sBosmonun, B.W. Bepranckoro — o 6mocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoncrsa K. M. Bbapa), npasuna (Muaumyma HO. JIuOuxa,
HKOJIOTHYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

yMEHHE BJAJeTh OCHOBHBIMH METOJIaMH HAy4HOTO [IO3HAHUS, HCIOJIb3YEMBbIMU B
OMOJIOTUYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMUCaHHE, H3MEpEeHHeE,
HaOJI0/IEHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBICHHUS U OLIEHKH aHTPONOTECHHBIX M3MEHEHUU B
pUpPOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUAOB, OHOTCOIICHO30B, JKOCHCTEM U
Oouocdepsl, CTAOMIM3UPYIOIIETO, IBIDKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUUECKOT0 M CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JABWKYIIUX CUJI 3BOJIOLUN
Ha TeHO(OH] MOIMYJIALUHN, TPUCITIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHUs, YepelOBaHUs
HaINpaBJICHUH 3BOJIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B 3KOCUCTEMAX;



YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXAY TPOIECCAMU DBOJIOIUHU, IBUKYITUIMHU
CHWJIaMU aHTPOIOTeHe3a, KOMIOHEHTAaMHU PAa3JIMYHBIX 3KOCHCTEM U MPUCHOCOOIEHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTIUYUATEIbHBIC PU3HAKH KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpene obOuraHusi, aOMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIUKY JJIsl JIOKa3aTelIbCTBA POJCTBA OPTaHM3MOB PAa3HBIX CUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB U Cpelbl OOMTaHMSA, €AMHCTBA UYEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHUsS MHOrooOpasusi BUIOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHE pematb OWOJIOTMYECKUE 3aJaud, BBISBISATh NPUYUHHO-CIICICTBEHHBIC CBS3HU
MEXIy HCCICIYyeMBIMH OHOJOTUYECKUMH TIPOIeCCAaMH W SIBICHHUSMH, JI€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IMOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U IMpPaKTHUYECKHE padOThl, COOM0ATh MpaBUia MPH
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000pY0BaHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bI, MPOBEPSITh HUX OKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
dbopMynupys Ledb UCCeI0BaHus, aHAIM3UPOBATh MTOJIYYCHHBIE PE3YJIbTAThI U JIEJIaTh BBIBOIBL;

YMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, AKOJOTHU U
MEIWIIMHE, MPOBOIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJMYHO MPEICTABIATH
MOJTyYEeHHBIE PE3yJIbTAThl HA YUEHUYECKIX KOH(EPECHIIUSIX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPHUM O TMPOUCXOXKICHUH >KU3HU, YeJOBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBHSIX M ClOco0ax MpeAOTBpAIICHUs TII00aNbHbBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOp Oyymieil nmpodeccoHalbHOM AesITeTbHOCTH B
o0jmacth  OMOJIOTHMH, OSKOJIOTUH, TMPUPOJOINONB30BAHMS, METUIMHBI, OHOTEXHOJIOTHH,
NICUXOJIOTHH, BETEPUHAPUU, CEIbCKOTO XO34KCTBA, MHILEBOI MPOMBIIUIEHHOCTH, YIIyOJIATh
NIO3HABATENbHBIM WHTEpEC, HANpPaBICHHbI Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
npodeccud M TMPOJODKEHHE OHOJIOrMYecKoro o0pa3oBaHMsS B OpPraHMU3ALUAX CPEIHETO
poeCCHOHAIIBHOTO M BBICIIIETO 00pa30BaHMSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHme pa3iesioB U TeM Korrrpoasmeie  Tpakruseckue (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTsbI pecypen
1 buonorus kak Hayka 1
2 JKuBble cUCTEMBI U UX U3YUYEHHE 3
3 buonorus knetkn 3 0.5
4 XUMHUUYECKask OpraHu3alys KIETKA 13 1
5 Crpoenue u GyHKIMH KICTKH 10 1 2
6 OOMeH BelecTB U MPEeBpaIlieHNue YHEPTHH B 12 1 i
KJIETKE
7 HaCJIGI[CTBeHIfaH uHpOpMaIus U 12 1 0.5
peanu3zanus e€ B KIETKe
JKU3HEHHBIN UK KJIETKU 6 1
Crpoenne u GyHKIUN OPraHU3MOB 20 1 1.5
10 PazmHoXeHue U pa3BUTHE OPraHU3MOB 11 1 1.5
1 I'eneTuka — Hayka 0 HACJIEACTBEHHOCTH U ) 0.5
U3MEHYUBOCTH OpraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 15 1 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 9 1 1
14 I'enetuka yenoBeka 6 0.5
15 Cenexkuusi OpraHu3MOB 6 1
16 BruoTtexHonmOTMs ¥ CHHTETHYECKAss OUOTIOTHS 4
17 PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 13




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne ii/m Konrpoabusie IIpakTHueckue
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcebl
1 3apokJeHNe U Pa3BUTHE IBOJTIOLMOHHBIX 6
Mpe/CTaBICHUN B OMOJIOTUI
MukposBoItonHus U €€ pe3yabTaThl 17 1 2
Maxpo3BOIOLHS U €€ PE3yIbTAThI 8
[TpoucxoxaeHre u pa3BUTHE KU3HU Ha
4 P 8 P 18 1 1.5
3emuie
5 [IpoucxoxaeHre yenoBeKka — aHTPOIIOTEHES 13 1 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OPraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 6 0.5
C OKpYKarolleu cpenou
Opranusmesl 1 cpea 0OuTaHHs 11 1 1.5
OKoJ0rus BUAOB U MOIMYJISILUM 11 1 0.5
DKoJ0THusl COO0IIECTB. DKOIOTHUECKHE
9 H 17 1 0.5
CUCTEMBI
10 Buocdepa — rmobanbHast skocucTemMa 10
11 YenoBek u OKpy>Karolas cpeia 11 1
12 PesepBHOE Bpems 8 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 7.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
‘ KoanuecTBO
4acoB I
N Ko arT
B| wrp | Ipa| a
T Tema ypoka ¢| oMb | KTm | M3 DJIeKTPOHHBbIE M (POoBbIE 00pa3oBaTebHbIE PeCYPChI
/ e | HBI yec y4
II r e KHe €H
o| pad | pao H
oT OThbl | A
bl
YpoK
https://ypok.pd/library/prezentatciya 10 klass biologiya kak nauka metodi iss 1641
Bbuonorus xak 31.html
| KOMIUICKCHAs HAyKa U 1 MpeseHTaumsa: https://docs.yandex.ru/docs/view?url=ya-
KaK 4acTh COBPEMCHHOT'O browser%3A%2F%2FADT1uXEPRrJRXIUFoewruFaiBm fDwzYw3MtbOylpUBjT3LdaGZyhT
oOmecTBa 4NDiCa6Alk4tYnsxC8M{5B uBOVKOOtvZHX1g82fVBiQN4C6R{8DE3qv9accYmT V-
64W2eWgKTIEZJ7McnteponGFxUoh7w%3D%3D%3Fsign%3D91h7Uq3ukK9z3DIlwxnpiRso
pMX8XoVGndGEvmCW56bfl%3D&name=ul1478270412.pptx&nosw=1
ypoK https://obrazovanie-gid.ru/konspekty/biologicheskie-sistemy-i-ih-svojstva-10-
) JKuBbIe CHCTEMEBI U UX 1 klass-konspekt-uroka.html
CBOMICTBa MpeseHTaumsa https://nsportal.ru/shkola/biologiya/library/2021/12/20/priznaki-i-
svoystva-zhivogo-urovni-organizatsii-zhizni
Ypok https://nsportal.ru/shkola/biologiya/library/2019/03/02/konspekt-po-teme-
3 YPOBHEBAs OpraHH3ALNA 1 urovni-organizatsii-zhivoy-materii
PKHBBIX CHCTCM MpeseHTaumsa https ://ppt-online.org/806932
Hcropus oTkpeITHA U ypok https://nsportal.ru/shkola/biologiya/library/2017/02/02/urok-biologii-v-10-m-
4 | U3y4YCHHS KIETKH. 1 klasse-na-temu-istoriya-izucheniya-kletki
Knerouynas Teopus MpeseHTaumsa https://ppt-online.org/643694
5 Merozs! MofeKynﬂpHOH https://ppt-online.org/1241982
1 KJIETOUHOU OHMOJIOTHH 1




. [Ipaktrueckas padota
«3yyenune meTo10B
KJIETOYHOU OMOJIOTUI
(xpomarorpadusi,
anexTpodopes,
muddepeHnmraibLHoe
HeHTpUyTrUpoOBaHUE,
TILP)»

ne

XUMHYECKUH COCTaAB
KJIETKU

http://www.myshared.ru/slide/926123/

MuHnepalibHbIE BELIECTBA
KJIETKH, UX
OuoJsiornueckas poib

https://ppt-online.org/645628

Opranuueckue BeniecTna
KJIETKH — OCJIKH.

https://ppt-online.org/590274

O =

JlaGopaTtopHnas pabota
«O6Hapy>xeHHne OEITKOB ¢
MOMOIIbIO
KA4EeCTBEHHBIX PEAKIIUI»

https://youtu.be/KHKz65XeQgQ?si=F5SEX80INKve480Y

CBoiicTBa,
Kiaccuukamnms u
¢byHKIMN O6ETIKOB

https://ppt-online.org/490532

Opranuueckue BeniecTna
KJIETKU — YTJIEBObI

https://ppt-online.org/871207

Opranuueckue BeniecTna
KJICTKU — JIUTIUIBI

https://ppt-online.org/821464

o=

HYKJ'ICI/IHOBI)IG KHUCJIOTHI.
JIHK u PHK.

https://disk.yandex.ru/i/RpIHx7MaJIU7gA https://disk.yandex.ru/i/tLhwADtG jRlrg




JlaGopaTtopHnas pabota
«HccnenoBanue

1

BBIJICIICHHBIX M3 KJICTOK

pa3IMYHBIX OPTaHU3MOBY»

Crpoenue u GyHKIUHA
| AT®.Jlpyrue https://ppt-online.org/840106
6 | myxneosuarpudocdars

(HT®D)
1 &e:ieHHpr?)HHe JHK. https://ppt-online.org/1120580

TOIBI TEHOMHKH, https://kpfu.ru/staff files/F1793943133/SharipovaMR _Genomika i proteomika Lekciy
7 | TpaHCKPUNTOMMKH,
al.pdf

MPOTEOMUKHU
1 | Meronsl cTpyKkTypHOI http://innclub.info/wp-content/uploads/2018/01/20-sokolova.pdf
8 OHOJIOrUHn https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
1 | KonTtponsHas paborta e .
9 Nol https://disk.yandex.ru/i/IAQsrTQ1Bg7hFw
2 .
0 Tumsl KIETOK. https://ppt-online.org/408082
2 | IlpokapuoTtuueckas .

https://ppt-online.org/469197

1 KJIETKa
5 Crpoenue
) YKApUOTUYECKON https://ppt-online.org/102691

KJICTKH.
2 HIFIaKTquCKaH Ea60Ta https://yandex.ru/video/preview/269424206169501600
3 | (VI3YHCHHE CBOMCTE https://yandex.ru/video/preview/15954022481952340025

KJIETOYHOU MeMOpaHbD)
2 ToBepxHoCTHELA https://ppt-online.org/282679
4 | anmapar kieTku




OnxHomemMOpaHHbBIC
OpI‘aHOI/IIIBI KJICTKU.

2 | Ilpaktuueckas pabota 0.5 https://ya.ru/video/preview/274248175117226500 NP
5 «3yueHune nBUKEHUS ) https://ppt-online.org/229552 npe3eHTauums
LUTOIIa3MEI B
paCTUTEIbHBIX KIETKAX)
ITonyaBTOHOMHBIE
OPraHOU bl KIIETKHU:
MUTOXOHJIPUH,
2 %J;%ZTP;T;L Has pabora 0.5 https://ppt-online.org/962840 npeseHTauua
6 ((I/ICCJI;G,I[OgaHI/Ié) ’ https://yandex.ru/video/preview/15654994905078003969 BMAaeo naa3smonuns
IU1a3MOJIN3a U
JIeTIIa3MOJIn3a B
paCTUTEIbHBIX KIETKAX)
$ I(){;lflihéflzi?iileilm https://ppt-online.org/324251
é ;(I:;II:;GHHG 1 GyHKUMM https://ppt-online.org/440202
CpaBHurenbHas
XapaKTEPUCTUKA KIIETOK
g ;zgzngjﬁgzi?iagopHaﬂ 0.5 https://shareslide.ru/biologiya/prezentatsiya-po-biologii-sravnenie-kletok-prokariot
CTPOEHUS KJIETOK
pa3JIMYHBIX OPTaHU3MOBY
Accumunanus u
3 JTUCCUMMIIAIIS — JBE https://ppt-online.org/831867
o | cropoHsl MeTabonu3ma. https://yandex.ru/video/preview/7982968560206034542

Tumsl oOMeHa BEecTs.
JlaGopatopHas paboTa

https://www.youtube.com/watch?v=tilyYzpzcOU




«3yyenune
KATAJIMTUYECKOU
AKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIIa3bl
WJIM KaTajasbl)y»

DepMEHTaTUBHBIN
XapakTep peakuit
KJIETOYHOTO
MeTabonu3ma.
JlaboparopHas paboTa
«3yuenne
(bepMEHTaTUBHOTO
pacIeryieHus IepoKCcuaa
BOJIOpOJIa B
PaCTUTENBHBIX U
JKUBOTHBIX KJIETKAX)

0.5

https://yandex.ru/video/preview/18243858168348771716

https://ppt4web.ru/biologija/fermenty6.html

N W

KonTtponsHas padora
Ne2

W W

benku-akTuBaTOpHI U
OeTKU-UHTHOUTOPBI

(O8]

ABTOTpOQHBIN THIT
0o0OMeHa BEIIECTB
https://yandex.ru/video/p
review/94948692562228
17851 ?translate snippets
=1

®dorocunre3s https://ppt-
online.org/508096
https://videouroki.net/raz
rabotki/priezientatsiia-
obmien-vieshchiestv-i-
enierghii-fotosintiez.html




XEMOCHUHTE3.
JlaGopaTtopHnasi pabota

2 «CpaBHeHHE MPOIECCOB 0.5 https://ppt-online.org/1051990
dboTocuHTE3a U
XEMOCHHTE3a»
AmnaspoOHbIe
opranu3mbl. Buabl
3 | OpoxeHwus. https://ppt-online.org/286361
7 | JlaGoparopnas pabota https://ppt-online.org/397018
«CpaBHEHME MTPOLIECCOB
OpOXKEHUS U JBIXaHUSD)
3 ngO6HHe OPTaHH3MBI. https://nsportal.ru/shkola/biologiya/library/2018/03/11/energeticheskiy-obmen-kletki
8 Tallbl SHCPreTUHeCKoro https://ppt-online.org/185229
obMeHa
DHeprusi MeMOpaHHOTO
3 E?aﬂHeH;?¥g£OTi§OB' https://yandex.ru/video/preview/17632613829375018364
9 HMHTE3 o A pabota https://studfile.net/preview/9981504/
npotoHHON ATO-
CHUHTAa3bI
4 Peakuuu marpuyHoro
0 CHHTE3a
Tpanckpunuus —
4 | watpuumbiii cunres PHK https://ppt-online.org/990189 pelweHune 3aaay
1 http s://ppt-
online.org/278851
4 .
) Tpaucnsauus u e€ sTamnbl
KonunpoBanue
4 AMHUHOKHCIIOT, POk https://multiurok.ru/files/prezentatsiia-po-biologii-ribosomy.html
3 | pubocom B OMOCHHTE3E

Oenka




~

Opranuzanys resoMa y

https://ppt-online.org/449729 https://ppt-online.org/295620

4 | TpPOKapUOT U DYKAPUOT
4 MonekynsipHbie
5 MEXaHU3MBbI DKCIIPECCUU https://ppt-online.org/464273 https://ppt-online.org/990189 pelieHune 3aga4
TE€HOB Y AYKApUOT
Bupycel —
4 | BHEKICTOUHBIC GOPMbI https://ppt-online.org/407385
6 | XHU3HU U OOIUTaTHBIC
napa3uThl
4l [IpakTuueckas pabora
7 «Co3manue MoeIn B nanke
BHUpYCa»
4 BupycHsbie 3a00eBaHms
3 4eJI0BEKA, ’KMBOTHBIX, https://ppt-online.org/859305
pacTeHui
4 | HaHOTeXHOJOTHH B .
https://ppt-online.org/196178
9 | OMOJIOrHHU U MEIUIIMHE
5 | Konrponbnas pabora
0| Neo3
> JKu3HCHHBIH KT https://ppt-online.org/34491
1 KJICTKH
5 | Marpuusslii cuHTE3
2 | JHK
5 .
3 XpOMOCOMBI https://ppt-online.org/266160
> JlaboparopHas pabora https://yandex.ru/video/preview/17974675925674779544
4 | «HM3yueHne XxpoMocoM Ha




T'OTOBBIX

MUKpOIpenapaTax»
5 | JleneHue KICTKU —
S5 | mwuto3
Tunsl KJIETOK.
Kapuokunes u
LIUTOKUHE3.
JlaGopaTtopHnas pabota
5
6 «Habnronenne Muto3a B 0.5
KJIETKaX KOHYMKa
KOpEIKa JTyKa (Ha
TOTOBBIX
MUKpOIpenaparax)»
5 | Perynsaums KU3HEHHOTO
7 [IAKJIAa KJIETOK
5 | Opranusm kak eaiuHOE
8 ejoe
5 .
9 TkaHu pacTeHUH.
6 H§60paTOpHaﬂ paQOTa 1 https://infourok.ru/laboratornaya-rabota-po-biologii-na-temu-rastitelnye-tkani-
o | «MAsyueHne TKanei 6836696 html
pacTeHui
6 | Tianu XHBOTHEIX H https://ppt-online.org/218067
1 [ uenoBeka.
https://yandex.ru/images/search?from=tabbar&img_url=https%3A%2F%2Fs0.sh
JlaboparopHas paboTa owslide.ru%?2Fs_slide%2F37234¢c950e041f342e387be28a1921¢c9%2Fea52b033-
6 o
) «3ydyenue TkaHeu 1 €9e3-410f-9b51-

KHUBOTHBIX»

tba7916b11d2.jpeg&lr=10366&pos=0&rpt=simage&text=nadboparopHas®20pad

0Tta%20m3yuenne%20Tkanein%20xuBoTHBIX %2010%20k1acc




https://www.soloby.ru/1013350/nabopaTopHasa-cTpoeHMe-}KMBOTHbIX-PAaCCMOTPETb-

ocobeHHoCTH

g g}frra?(f; Creremer https://pptcloud.ru/biologiya/organy-173026
6 JlaGoparopHas pabota
4 «/3yueHune opraHon https://disk.yandex.ru/i/KSG8b940P8molLg
IIBETKOBOT'O PACTEHHUSD)
6 .
5 Onopa Tena OpraHu3MoB https://ppt-online.org/324252
6 .
6 JIBr>KEHME OPraHu3MOB https://ppt-online.org/102072
6 .
7 [Iutanue opranu3mMoB https://ppt-online.org/505202
IIutanue MO3BOHOYHBIX
6 | KHUBOTHBIX.
https: t-online. 345983
8 | IIumeBapurenbHas ps://ppt-online.org/
CHCTEMa YEIOBeKa
6 .
9 Jlpixanue opraHnu3mMoB https://ppt-online.org/595200
7 | JpIxaHue O3BOHOYHBIX
0 | >KMBOTHBIX U YeJIOBEKa
7 | TpaHcnopt BewmecTs y .
https: t-online. 501938
1 OpraHU3MOB ps://ppt-online.org/
7 KpoBenocHas cucrema
) MMO3BOHOYHBIX KUBOTHBIX https://ppt-online.org/847994

" 4YCJIOBCKA




Brinenenue y

https://ppt-online.org/502004

3 | opranuzmon

7 .

4 3amura y opraHu3MOB https://ppt-online.org/505410

! Mmmynnas cucrema https://ppt-online.org/525347

5 | uyenoBeka ps://pp Or8

7| Pasmpaxumocts u https://ppt-online.org/505493

6 | peryisiusa y opraHu3MOB

7 I'ymopanbHas peryasuus

7 Y DHIOKPHUHHAS CUCTEMA https://ppt-online.org/436400
JKMBOTHBIX M YEJIOBEKA

7 KoHnTtposbHas padota https://prezentacii.org/prezentacii/prezentacii-raznie/152133-immunnaja-

8 | N4 sistema.html umyHHasa perynaumsa

7| POPMEI pasMHOKCHHA https://ppt-online.org/1255873

9 | opranuzmos ps://pP ore

8 https://infourok.ru/prezentaciya-po-biologii-na-temu-polovoe-razmnozhenie-10-klass-

0 [TonmoBoe pa3zmMHOKEHUE 5089377 html

8 . .

1 Meiio3 https://ppt-online.org/28537
TI'ameTorenes.

8 | OobpasoBanue u https://ppt-online.org/244240

2 | pa3BUTHE IOJIOBBIX https://disk.yandex.ru/i/nalzhXRqlWTyiw
KJICTOK.

] JlaGopaTtopHnas pabota

3 «3ydyenue crpoenus https://disk.yandex.ru/i/54Eu-MyPKU-0zA

ITOJIOBBIX KJICTOK Ha




T'OTOBBIX

MHUKpOIIpEnapaTax»
] NunuBuyansHOE
4 | Pa3BUTHE OPraHM3MOB — https://disk.yandex.ru/i/HIPa5meD6bPyNQ
OHTOT'€HE3
] 3akJiajika OpraHoB 1
5 TKaHEHN U3 3apOJIbIIIEBBIX https://www.euroki.org/tablici/harakteristika-zarodyshevyh-listkov
JINCTKOB
8 | Poct u pa3Butue .
https://ppt-online.org/1175777
6 JKUBOTHBIX.
http://murmansk57.ru/pupil/task/10/bio/task/org/lab/1.pdf
https://yandex.ru/images/search?from=tabbar&img_url=https%3A%2F%2Fru-

JlaGoparopHas pabora static.z-
dn.net%2Ffiles%2Fd5b%2F57f5749bf6695b002bd955e271325f61.png&lr=1036

8 «BpisiBnenue np HSHauK oB 6&p=2&pos=25&rpt=simage&text=«BrsBaenne%20npu3nakos%20cxonctea%
7 CXOJCTBA 3aPOBILICH 203apoapimeii%20n103B0HOYHEIX %2 05)KMBOTHEIX )

[OSBOMOHHBIX https://yandex.ru/images/search?img_url=https%3A%2F%?2Fsun]-

FKHBOTHBID 24.userapi.com%2FFHoAJelgq0lCeleLvmOmJ7_Sso7kHLAfvwpDJQ%2FxNNI
1JK3DdM.jpg&lr=10366&pos=9&rpt=simage&source=serp&text=«BbIsgBiIcHNE
%20npu3aaxoB%20cxoacTBa%203apoasieii%20mo380H0UYHEIX %2 05KMBOTHEIX))

8 PasuBosxenue u . https://ppt-online.org/780038
8 | pasBuTHE pacTEHUN.
JlaboparopHas paboTa
«CtpoeHne opraHon
g | DPasMHOKEHHS BBICIIHX
9 pacTeHuin» https://disk.yandex.ru/i/PJ9MhxiYmBQVmw

https://yandex.ru/video/p

review/10749777473020

491829

9 | Hcropms craHOBICHRS B https://ppt-online.org/126313
0 | pa3BUTHS reHETHKH KaK




HayKU

OCHOBHBIE TOHATUA U
CUMBOJIbI TEHETUKM.

? ?ﬁggﬁgé?ﬂiai ;:( aggiZKT 0.5 https://ppt-online.org/589900
TeHETUYECKUX
MCCIICTOBAHUI»
3aKOHOMEPHOCTH
g | Hacnenosanms
’ MPU3HAKOB. https://ppt-online.org/799555
MonorubpuaHoe
CKpEIIIMBaHHUE.
[IpakTruueckas padota
9 "N3y4yeHue pe3yapTaToB
3 MOHOTHOPHUIHOTO 1 https://disk.yandex.ru/i/bd-OWMQcleSh5w
CKpELIUBAHUS Y
Jp0o30¢uIH"
Ilutonoruueckue
Z ;Zi%iiqmmmm https://ppt-online.org/335502
CKpEIIMBaHUS
9 Ananusupyroiiee
5 ckpemmBanue. Hemonnoe https://ppt-online.org/782742
JIOMAHHPOBAHUE
J Awrubprgoe https://ppt-online.org/272863
6 | ckpemuBaHue.
[IpakTuueckas pabora
9 «3yuenue pe3yinbTaToB
7 TUTHOPHUTHOTO 1
CKpEIIMBaHUS Y
Jp030QHITBD)

Pemenne reHeTHUECKNX




3aJa4

Pemenne reaeTnuecKux
3a71aq

[uTonoruyeckue
OCHOBBI IUTHOPHIHOTO
CKpEIIMBaHHS

CreruieHHOE
HacJeqOBaHUE
MIPU3HAKOB

https://ppt-online.org/320017

XpOMOCOMHasI TEOpUS
HACJIEICTBEHHOCTH

https://ppt-online.org/305297

I'enetuka noia

https://ppt-online.org/1326757

I'eHoTHnn Kak 1ejgocTHas
cucTEMA

https://disk.yandex.ru/edit/disk/disk%2F3arpy3kn%2F2023-2024%2FBbnonorna%2010-
A%20YT1%2FTeHoTMN%20Kak%20uenoctHan%20cucTema.pptx?sk=y2b42a48e25ad6898
09f2a3d857996744

I'eneTndeckuii KOHTPOJIb
pa3BUTHS PACTCHHUIA,
YKUBOTHBIX U YEJIOBEKA

KoHnTtposbHas padota
Ne5

3MeHyuBoOCTE
MPU3HAKOB. Buibl
M3MEHYUBOCTHU

MonaudukanronHas
N3MCHYUBOCTH
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BapuanuoHHblii pang u
BapHallMOHHAS KPUBasL.




O -

JlaGopatopHas pabota
«Hccnenosanue
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
W3MEHYHUBOCTH.
[TocTtpoenue
BAapUALIMOHHOTO psifa U
BAPUAITMOHHON KPUBOW»

I'eHoTnnnueckas
U3MEHYUBOCTD.

KoMOunatuBHas
W3MEHYUBOCTh

W = = DN = = |

MyTanunonHas
N3MEHYHBOCTD.

D o—_= =

[IpakTuueckas pabora
«MyTtanun y 1po30Quisl
(Ha TOTOBBIX
MHUKpOIIpenapaTax )

N — =

3aKOHOMEPHOCTH
MYTaHHOHHOTO
nporecca. JMUreHeTHKa
1 SIIMTCHOMMKA

I'eneTnka JesgoBeka.

[IpakTuueckas pabora
«CocraBneHue 1 aHaJIN3
POIOCIOBHOMNY

—_y = =[O\ = =

MeToasl MeqUITMHCKOM




I'CHCTUKU

O — = |00 —

MeToapl MeTUITMHCKON
TCHCTUKHU

3HayeHne MEIUIIMHCKON

1 T'CHCTUKU B

2 MIpeOOTBpaAIlICHUN U

0 | nedeHUM reHETUYECKUX
3a00JIeBaHUH YeJIOBEeKa

; KonTtponsHas padora

1 Ne6

1

) OCHOBHBIE OHATHUS

5 | cenexunm.
JlaGopaTtopHnasi pabota

1 | «M3ydyenue coproB

2 | KyJbTYypHBIX PACTEHHU U

3 | mopoxa momamrHUX
YKUBOTHBIX)

1 .

) MeTobl CENEKIIMOHHON

4 paboTEHL.

1 | JlabopatopHas pabora

2 | «M3ydyenue MeTo10B

5 | cemekuuu pacTeHUN»

1 JlocTu:KeHus CeJIeKIun

5 | PacTeHmii M KMBOTHBIX.

6 [IpakTuueckas pabora
«ITpuBHBKa pacTeHUI

1 CoxpaHeHue, U3y4eHue u

2 | wucnonb3zoBaHue




TE€HETUUYECKUX PECYPCOB

buorexnosornsa kax
HayKa M OTpaciib
MIPOU3BOJCTBA.

[IpakTuueckas pabora
«3yyeHune o0BHEKTOB
OMOTEXHOJIOTHI

OcHOBHbIE HamNpaBICHUS
CUHTETHYECKON
O1O0JIOTUI

XpOMOCOMHAs U TeHHas
HH)KEHEPUS

MeaunuHcKkue
OHMOTEXHOJIOTHH

KoHnTtposbnas padora No7

[ToBTOpeHmE, 0600IIECHNE,
CUCTeMaTH3alus 3HaHUU

[ToBTOpEeHme, 0600IIECHNE,
CUCTeMaTH3alus 3HaHUU

[ToBTOpeHmE, 0600IIECHNE,
CUCTeMaTH3alus 3HaHUU
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME




11 KJIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kontpoakubie  ITpaxriieckue ilsyllemm :ﬁ[?:ll;OBaTeJIbele
padoTsI padoThI pecypen
1 OposmononHas Teopust Y. lapuna 1
5 JIBHoKyILME CUIIBI 3BOJIFOLMU BUAOB 110 Y. 1
JapBuny
Bbopr0a 3a cymecTBoBaHuE, €CTECTBEHHBII
3 Y UCKYCCTBEHHBIH 0TOOp 1
Bbopr0a 3a cymecTBoBaHuE, €CTECTBEHHBIM
4 U UCKYCCTBEHHBIN 0TOOp 1
5 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
3BOJIIOLUA
6 DOopMUPOBAHUE CUHTETUYECKON TEOPUU 1
3BOJIIOLUA
. DTarbl 3BOJIIOIIMOHHOTO MpoIecca: 1
MHUKPO3BOIIOLUS U MAaKpO3BOIOLUs 17
g [TonmynAuus — snemMeHTapHas €IMHALIA 1
3BOJIIOLUA
9 3aKOH reHeTUYECKOro paBHoBecus JIk.
Xapnau, B. BaiinGepra.
10 JlaGopatopnas pabora «BrisiBineHue 1 )
M3MEHYHUBOCTH y 0COOEH OJJTHOTO BUIa»
11 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1




S¢ ekt ocnoBaremnst. dpdexr

12 OyTBUTIOYHOTO TOPJIBIIIKA

13 Murpauyu. M30a0uu nomyJIsuin:
reorpaduueckas, OMOJIOrHyecKas

14 EcrecTBeHHBIN OTOOP — HaANPaBISIOMINN
(hakTOp PBONIOIIUN

15 [TonoBoit oT60P

16 [Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIMU
Jlaboparopnast pabota «3yuenue

17 apoMop$030B U UANOATATITAIUN Y
pacTeHU U )KUBOTHBIX»
ITpumepb! IPUCTIOCOOICHH Y OPTraHU3MOB:

18 Mopdosoruueckue, (Hu3noI0rHIecKue,
OMOXMMHYECKHE, TOBEIEHYECKHE.
Jlaboparopnas padota «I[Ipucnocodnenus

19 OpPraHU3MOB M UX OTHOCHTEIHHAS
11e1ecoo0pa3HOCTh)
Bun, ero kpurepuu u CTpykTypa.

20 Jlaboparopnas pabota «CpaBHEeHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

21 CrpykTypa Buaa

2 Bunoobpa3oBanue kak pe3ysibTaT
MUKPO3BOTIOLUN

23 KP 1

24 MaxpoaBomonus. 8

’5 [TaneonTomornyeckmue METOAbl U3yUECHUS

9BOJJIOIINH




buoreorpadudeckue MeTObI U3YICHUS

26
3BOJIIOLUA
OMOPHOJIOTHYECKUE U CPABHUTEIHEHO-

27 Mopdonoruueckre MeToIbl H3y4eHUs
9BOJIIOLIMU
MonekyIspHO-TeHETUUECKHE,

28 OMOXMMHYECKHE U MaTeMaTUYeCKue
METO/bl U3YUYEHUS SBOJIOLUU

29 OO6mre 3aKOHOMEPHOCTH BOJIOIUH

30 AnanTuBHAs paguarusl.

31 HepaBHOMEPHOCTH TEMIIOB BOJIIOIUN

0 Hayunsble runoressl 18 nporcxoxaeHus
JKU3HU Ha 3emie

1 JloHayuyHbIEe PECTABICHUS O 3apOKICHUN
JKU3HU

14 OCHOBHBIE 3Tallbl HEOPraHUYECKOU
3BOJIIOLUA

35 I'unoressl 3apOKACHUS KUZHU

36 Hctopus 3emiin 1 METOABI €€ N3yUEHUS.
Jlaboparopnas pabota «3yduenue u

37 OIMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpraHUu3MOB)

38 HauanbHble 3Tanbl OpraHndeckoin
3BOJIIOLIMU

39 DBOJIIOLHS DYKAPUOT

40 OCHOBHBIE 3TaIlbl BOITIOLUU

pPacTUTEIBHOTO MUPA.




[Tpaktuyeckas padora «M3ydyeHue

41 0COOEHHOCTEH CTPOEHHUS PaCTCHUN Pa3HBIX
OTJIETIOB

4 OCHOBHBIE 3TaIlbl 3BOITIOLUY )KUBOTHOTO
Mupa

43 OBOJIIONMS JKUBOTHEIX.
[Tpaktuyeckas padora «M3ydyeHue

44 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX»

45 Pa3zButue xu3Hu Ha 3emMIie o 3pam U
nepuojam

46 MaccoBble BBIMUPAHHS — HKOJIOTHYECKUE
KPH3HCHI NTPOIILIIOTO

47 CoBpeMEHHBIHN 3KOJOTNYECKUI KPU3HC, ET0
0COOEHHOCTH

43 CoBpeMeHHasl cucTeMa OpraHu4eCcKoro
IIPOLIOTO

49 KP 2

50 AHTpomonorus — Hayka o 4yenoBeke 13

51 PazBuTune npencraBieHuit o
MIPOMCXOKACHUH YEJI0BEKA

5 Mecto yenoBeka B cucTemMe
OpraHU4eCcKOro MUpa.
JlaboparopHnas pabota «3yueHnue

53 0CcOOEHHOCTEH CTPOCHHUS CKeneTa
YeJI0BEKA, CBSI3aHHBIX C
MPSAMOXO0XKICHUEM

54 JIBIKyIIME CUIIBI AHTPOIIOTEHE3a




CooTHOIIEHME OUOIOTUYECKUX U

> COLIMAJIbHBIX (PaKTOPOB B AHTPOTIOTCHE3E !

56 OCHOBHBIE CTaUHU aHTPOIIOT€HE3a 1

57 [Taneorenernka 1

58 [Taneorenomuka 1

59 DBOJIIOLIHAS COBPEMEHHOTO YEJIOBEKA 1
UYenoBeyeckue pacsl.

60 Me:xucuunianHapHble METObI 1
aHTPOTIOJIOTUHI

61 [TpakTuueckas padota «M3ydenne |
AKOJIOTHUECKUX aJIalTAIi YeITOBEKa»

62 KP 3 1

63 3apoxaeHUE U pa3BUTHE FKOJIOTUU 6 1
Mertoapl skonoruu. JlabopatopHas padora

64 «3yueHne MeToq0B IKOJTOTHUYECKUX 1
HUCCIIEIOBAHUN)

65 Dxonorudeckue hakTopbl 1
Abunotnueckue GaxTopsl. CBEeT Kak

66 skosioruueckuii pakrop. JlabopaTtopHas 1
pabota «BblIsiBJIeHNE TPUCTIOCOOIICHUI
OpPTraHU3MOB K BIIUSIHUIO CBETa
AbGuoTtndeckue axkTopsl. TemrepaTtypa
KaK 9KOJIOTUYECKHI (PaKTop.

67 JlaGopaTopnas pabora «BrisiBienue 1
MPUCTIOCOOTICHHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATyPhI»

68 AbGuoTtnueckue hakTopsl. BiaxxHOCTh Kak 1

sKosoruueckuit gpaxrop. JlaboparopHas




paboTta « AHATOMHYECKHE OCOOCHHOCTH
pacTeHM U3 pa3HbIX MECT OOUTaAHHS

69 Cpensl oOuTanus opranuszmos 11 1

70 buonornueckue puTMbl 1

71 Kuznenusie popMBbI OPraHU3MOB 1

72 buotnueckue GpakTops 1
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

73 JUIsl CYLLIECTBOBAHUs OPIraHU3MOB B Cpefie 1
oOuTaHus

74 DKOJOTUYECKHE XapaKTePUCTUKU 1
MOMY TSN
OcHOBHBbIE MOKa3aTeNN HOMYJISIIIUN:

75 YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U 1
M0JIOBAsi CTPYKTypa
OcHOBHBIE MOKA3aTENU MOMYJISALNU:

76 POXK1a€MOCTh, IPUPOCT, TEMI POCTA, 1
CMEpPTHOCTb, MUTPALIUU

77 OKosorudeckasi CTpyKTypa MOIyJIssLnun 1
JluHamuKa MOMyJISALUN U €€ PeryJIsaLus

78 KpuBsle pocTa 4NCIEHHOCTH NOIYJISLUY. 1
KpuBbie BoKUBaHUS

79 KP 4 1

80 DkoJioruueckast Huma Buzga. 11

81 JlabopaTtophas padora «IIpucnocobneHus |
CeMsIH paCTeHHI K pacCeJIeHUIO»

82 Bun kak cucreMa nomyssinui 1

83 Bup xak cucrema nomyssiuii




3aKOHOMEPHOCTHU MOBEJICHUS U MUTpaIUil

84
JKHBOTHBIX
25 3aKOHOMEPHOCTHU MOBEJICHUS U MUT AUl 1
SKHBOTHBIX
86 Co00111ecTBO OpraHu3MOB — OHOIIEHO3
87 Coo0111ecTBO OpraHU3MOB — OHOIICHO3 1
88 DKocucTeMa KaK OTKpbITasi CUCTEMA 1
29 KpyroBoport BeliecTB 1 NOTOK SHEPTUH B
DKOCHCTEME
90 KP 5 1
91 OCHOBHBIE TTOKa3aTeIIN YKOCHUCTEMEI 11 1
92 DKOJIOTHYECKUE TUPaMUJIbI 1
93 N3menenuns cooOIecTB — CYKIIECCHH 1
94 [IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI |
03€p U peK.
95 DKOCHUCTEMBI MOPE U OKEAHOB
96 [IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI |
TYHAP, JIECOB, CTEIIEH, ITyCTHIHb
97 AHTpPOINOT€HHbIE SKOCUCTEMBI 1
98 YpO603KOCHCTEMBL.
99 [Ipaktuueckas padora «M3ydyenue u 1
OIMHCaHUEe YPOOIKOCUCTEMBI)
3akoHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI OPTraHU3MOB B
100 3KocucTeMax. MexXaHU3MbI BO3IEUCTBUS 1

3arpsi3HEHUI pa3HbIX TUIIOB Ha
CyOOpraHM3MEHHOM, OPTaHU3MEHHOM,




NomnyJsIMMOHHOM M 5KOCUCTCMHOM

YPOBHSAX

101 KP 6

102 buocdepa — obmemnnanerapHas 000g09Ka
3emun 10

103 Yuenne B. U. Bepranckoro o 6nocdepe

104 VYuenue B. . Bepnaackoro o 6uochepe

105 3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6uocdepsl

106 KpyroBopoTsl BeniecTs u
OMOTCOXMMHUYECKUE ITUKITBI

107 KpyroBopoTsl BeniecTs u
OMOreOXUMHYECKHUE [TUKJIIbI

108 30HaNBHOCTH OUOChEpHI.

109 OcHOBHBIE OMOMBI CYIITH

110 YcroitunBocTh 6Mochepbl DKOTOrHYECKHE
KPU3UCHI U UX MPUYHHBI

111 KP 7

112 Bo3zaeiicTBue yenoseka Ha 6uochepy 11

113 BosneticTBue uenoBeka Ha 6uocdepy

114 AHTponoreHHvoe BosneﬁCTBuHe Ha
PaCTUTENbHBIN U KUBOTHBIM MUP

115 AHTpPONOTreHHOE BO3/IECTBUE HA
pacTUTENbHBIN U )KUBOTHBIN MU

116 OxpaHa npuposl

117 OxpaHa npuposl

118 OCHOBHBIE IPUHIUIIBI YCTOWYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOALL

PaHI/IOHaJIBHOG IpUpoaOINOJIL30BaAHNUC 1
COXpaHEeHHEe OUOJIOTUYECKOTO pa3HO00pa3us

119
3emiu

120 Urorosas KP 8

121 O06006meHue mo TeMe « MUKPOIBOIIOIUS U
€€ pe3ynbTaThD)

122 O6006meHne o TeMe « MUKPOIBOIIONUS U
€€ pe3ynbTaThD)

123 O6006menne o Teme «MaKpOoIBOJIOLUS U
€€ pe3yabTaTh»

124 O600meHue mo Teme «MaKpOoIBOITIONHUS U
€€ pe3ynbTaThD)

125 O6o06menue no Teme «IIpoucxoxaenue u
pa3BUTHE )KU3HU Ha 3eMIIe»

126 O6o06menue no Teme «IIpoucxoxaenue u
pa3BUTHE )KU3HU Ha 3eMiie»

127 O6006mmenue o reme «IIpoucxoxaeHne
YeJI0BEeKa — aHTPOTIOTCHE3)»

128 O6o06menue no Teme «IIpoucxoxaeHue
YeJIOBEKa — aHTPOIIOTEHE3)»

129 O06001eHne Mo TemMe «DKOJIOTHS — HayKa O
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

130 O06001eHne Mo TeMe «DKOJIOTHS — HayKa O
B3aMMOOTHOIICHUSX OPTaHU3MOB)

131 O6006menue o Teme «OpraHu3Msl U cpeaa




oOuTaHus»

O600menue mo reme «OpraHu3Mbl U cpeia

132 0o0OUTaHUS !
133 O6o6merie 10 TeEME «IDKOJIOTHS BUIOB U |
TTOTTY IS
134 0606H16H1/ie 10 TeMe «DKOJIOTHS BUJIOB U !
TOTTYJISIIIHID)
135 O6006menue o Teme «buocdepa — 1
rio0aibHast SKOCHCTEMa)
136 O6006menue mo Teme «buocdepa — |
rio0abHas SKOCHCTEMa
OBIIEE KOJIMYECTBO YACOB I10 136 15

[NPOTPAMME




[IpomiTo, NpOHYMEPOBAHO U CKPEIIeHO
[eYyaTblo 3 & 1

Mapuynonsy
IMoamuce |~ =
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