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NMOSACHUTEJIBHAS 3AINIMCKA

[Iporpamma mo ydebHomy npenmery "buonorus” (namee - Ouosorus) Ha
ypOBHE cpeaHero obuiero oOpa3oBaHusi pa3paboraHa Ha ocHOBe (dDeepalibHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepauuny,
OI'OC COO, Konuenuuu npenogaBaHus ydeOHoOro mnpeamera «buonorus» u
OCHOBHBIX T10JIOKE€HMH (perepanbHOM paboueii mporpaMmbl BOCIIUTAHHUS.

YueOubili npeamer «buosnorus» yriyon€éHHoro ypoBHst usydenHus (10-11
KJIacChl) SIBJISICTCSl OJHUM M3 KOMIIOHEHTOB MpeJAMETHOMN 00sacTu «EcTecTBeHHO-
Hayunble mnpeaMers». CornacHo nonoxkenusm @OI'OC COO npodunbHbe
yueOHbIe MpeaMeThl, U3ydaeMble Ha yriyOJIEHHOM YpOBHE, SIBJISIFOTCS CIIOCOOOM
mupdepennyanuu  00ydeHUss Ha YpPOBHE cpeaHero obuiero oOpa3oBaHus U
NpU3BaHbl OOECIIEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOLIUM, CPEeIHUM
o01UM, cpeHUM MpodeCcCHOHATBHBIM U BhICIIUM OOpa3zoBaHueM. B To ke Bpems
KXKAbIA M3 OTUX Yy4ueOHBIX MPEAMETOB JOJKEH OBITH OPUEHTUPOBAH Ha
NPUOPUTETHOE peHIeHHE 00pa3oBaTEIbHBIX, BOCIHMTATENIBHBIX M Pa3BUBAIOIINX
3a/1ay, CBSA3aHHBIX C mpodopueHTaein 00ydaroIMXCss U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOW 00JacTH Hay4yHOTO 3HAHMS, CBSI3aHHOTO ¢ OHOJIOTHEH,
MEIULIMHOM, IKOJIOrUeH, IICUXOJIOTUEH, CIIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma mo yuebHomy mpenmery "buonorus" na€t mpencTaBieHHE O
LHeJIM M 3ajadyax M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yrinyOnéHHOM
YpOBHE, OnpeesseT 00s13aTebH0e (MHBaPUAHTHOE) NIPEIMETHOE CO/IepKaHUE, ero
CTPYKTYPHPOBAHHME TIO pas3fellaM UM TeMaM, paclpelelieHHe II0 KJaccaM,
PEKOMEH/YET IOCJIC/I0BATEILHOCTh H3YYCHUsI Y4eOHOro Marepuana C ydéTrom
MEKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTO mporiecca,
BO3pacTHBIX OCOOEHHOCTel oOydaromuxcsa. B nporpamme mno Ouonoruu
peann30oBaH MPHHIMI TPEEMCTBEHHOCTH C HU3y4YeHHEM OWOJIOTMM Ha YpPOBHE
OCHOBHOTO  ofmiero  oOpa3zoBaHusi, Omaromaps uYeMy [pPOCMATPUBAETCA
HallpaBJICHHOCTb ~Ha  IOCJCAYIOIIee pa3BUTHC  OHOJOTMYECKUX  3HAHHM,
OPHEHTHUPOBAHHBIX HA (POPMHPOBAHHUE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHHS,
IKOJIOTMYECKOT0 MBIIIJICHUs, IPEACTABICHUI O 3740poBOM oOpa3e JKWU3HHM, Ha
BOCTIUTaHWE OEpe)KHOr0 OTHOIIEHUSA K OKpy’XkKarolleid mnpupoaHoii cpeae. B
nporpaMMe 1o OHOJOTMM TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4eOHOrO mpeamera
«buonorusiy B peamusanuu  TpedoBanuii  PI'OC COO k mIaHUPyEMbIM
JTMYHOCTHBIM, METanmpeIMETHbBIM M TPEeJAMETHbIM pe3yibTraTaM OOy4YeHHs U B
(OpMHPOBaHUM OCHOBHBIX BHUJAOB y4eOHO-IIO3HABATEIbHOW  JIEATEIBHOCTH
oOy4arommxcsd MO0 OCBOCHHMIO COJIepKaHUs OHMOJIOrMYecKoro oOpa3oBaHHsA Ha
YPOBHE CpeIHero 001iero 0opa3oBaHuUsI.

Y4eOHbIH npeamer «buonorus» Ha ypoBHE cpejlHero ooduiero oOpasoBaHus
3aBepuiaeT Ouonorndeckoe oOpa3oBaHHME B IIKOJAE W OPHEHTUPOBAH Ha
pacuiMpeHre M yriryOJieHHe 3HaHuH OOyd4aromuxcst O JKUBOW IPUPOJE, OCHOBAX



MOJIEKYJIIPHOM M KJIETOYHOW OMOJOruM, SMOPHONIOrMH M OMOJIOTUH Ppa3BUTHS,
TeHETUKH, CEJIEKIIUH, OMOTEXHOJIOTUH, IBOJIOLIMOHHOTO YYEHHUS U DKOJIOTUH.

WUzyuyenne yueOHOoro mnpeamera «buomorus» Ha yriyOlleHHOM ypOBHE
OPUEHTHPOBAHO HA TMOATOTOBKY OOYy4YalOIIMXCA K MOCIEAYIOIIEMY TOIYyYEHUIO
Ouosioruyeckoro  oOpa3oBaHus B By3aX U OpraHu3alusX  CpeJHero
npodeccuoHanbHOro oopazoBanus. OCHOBY €ro co/iepKaHHsi COCTaBIISIET CUCTEMaA
OMOJIOTMYECKUX 3HAHUM, TOJNYYEHHBIX T[IPU  M3YYEHHH  OOydYaroNUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX Pa3/eioB OMOJOrHM HAa YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHug MOJdy4darOT pasButue. Tak,
pacluupeHbl M yriayOJieHbl OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me ueloBeKa, OOIMX 3aKOHOMEPHOCTSX IKHU3HH,
JIOTIOJTHUTEIBHO BKIIIOUEHBI OMOJIOTHUECKUE CBEJICHUS ITPUKIIAIHOTO U IIOUCKOBOTO
XapakTepa, KOTOpPble MOXKHO HCIIOJb30BaTh KAK OPHUEHTUPHI JUIS MOCIETYOIEro
BbIOOpa mpodeccun. Bo3moskHa Takke MHTerpaius OHOIOrMYECKHUX 3HAHWUM C
COOTBETCTBYIOIIUMU 3HAHUSIMU, IMOJYYEHHBIMU OOY4YAIOUIUMHUCS TPU H3YYECHUU
(hU3UKHM, XUMHUH, Teorpadunu U MaTEMATUKH.

CrpykTtypa mporpaMMmbel Tmo ydeOHOMY mpeamery "buomorms" orpakaer
CUCTEMHO-YPOBHEBBI M 3BOJIIOLMOHHBIA MMOAXOJbl K M3YYEHHUIO OHOJIOIMH.
CornacHo UM, U3y4aroTCsi CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIs )KUBBIX
CUCTEM PA3HOI0 YPOBHSI OpraHU3alliK, 3BOJIFOIMA OPraHUYECcKOro MUpa Ha 3emiie,
COXpaHeHMs Ouosormyeckoro pasHoo6pasus rutanersl. Tak, B 10 Kkiacce
M3y4aloTCs OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OMOIOTHH, IMOPHOJIOTHH |
OMOJIOTMU PA3BUTHS, TCHETUKU M CEJICKUIHUHU, OMOTEXHOJOIMHM M CHUHTETUUYECKOM
OMONOrMK, aKTyalIM3HpPYIOTCS 3HaHUS oOy4arommxcs nmo OoTaHMKe, 300JI0THH,
aHatomuu, (usnonorun uenoBeka. B 11 kmacce wu3ydarOTCs SBOJIOIMOHHOE
y4Y€HHE, OCHOBBI IKOJIOTHHU U Y4eHHEe 0 Ouocdepe.

YueOupiii mpenmer  «bumomorms»  mpu3BaH ~ OOECTEUUTH  OCBOCHHUE
o0yyaromuMucs OMOJIOrMYeCKUX TEOPU U 3aKOHOB, WJCH, MPUHIIAIIOB U MPaBUII,
JIEKAUIMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, 3HAHUH O
CTPOCHUH, MHOTo00pa3vu M OCOOEHHOCTAX KIETKH, OpraHu3Ma, MOIYJIsLUH,
OMOIIEH03a, 3KOCHCTEMBI, O BBIAIONIMXCS HAYYHBIX JOCTHKEHHUSIX, COBPEMEHHBIX
UCCIIENOBAHUAX B OMOJIOTHH, NMPUKIAJHBIX aCNIEKTaX OMOJIOrMYECKUX 3HaHUM. s
pa3BUTHs U MOJJCPKAHUA HMHTEepeca OOydaromuxcsi K OHOJIOrMM Hapsay Cco
3HAYUTEIbHBIM 00bEMOM TEOPETHUECKOTO MaTepuaia B COACP)KaHHU TTPOTPaMMBbI
1o OMOJIOrUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U PAa3BUTHS
TOH WM WHOW 00macTh OMOJIOTMH, BKJIAAOM OTEYCCTBEHHBIX M 3apyOEiHBIX
YYEHBIX B pPellicHUE BaXKHEHITNX OMOJIOTHIECKHX M IKOJIOTHIECKUX TTPOOIIEM.

Llenp n3ydyenus: yuedbHoro npeamera «buosorus» Ha yriy0aéHHOM ypOBHE —
OBNAZicHHE  OOYyYalOIIUMHCS  3HAHWAMH O  CTPYKTYpHO-QYHKIMOHAIBHON
OpraHu3allud >KWUBBIX CHCTEM pa3HOr0 paHra ¥ [PUOOpPETEHUE YMEHUU
MCIIOJIb30BaTh ITH 3HAHHUA B (POPMHUPOBAHUH MHTEpeca K OMpeAeaeéHHON o0macTu



npodeCCHOHANIbHOM 1eATEeJIbHOCTH, CBS3aHHOW C Ouojorved, WiIW K BBLIOOpY
y4e0HOTr0 3aBeACHUS ISl TPOJIOJIKEHUS] OMOJIOTHIECKOTO 00pa30BaHHS.

JoctkeHue uenu  u3ydeHus ydyeOHoro nmnpeamera «buonorus» Ha
yriay0aEHHOM ypOBHE 00ecIeunBaeTCs pelieHHeM CIeAYIONINX 3a/1a4:

OCBOEHHE OOYYArOIIMMHUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMONOTMUECKUX TEOPHUAX, KOHLEMIIMIX, TUIoTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUIaX, COCTABIISIONIAX COBPEMEHHYIO €CTECTBEHHO-HAYIHYIO KApTHHY MHpPA; O
CTPOCHUH, MHOrooOpasuM M OCOOCHHOCTAX OMOJIOTMYECKHX CHCTeM (KJIEeTKa,
OpraHm3Mm, MOMyJISAIHs, B, ONOreonenos, ouocdepa); o BhIIAIOINXCS OTKPBITUAX
¥ COBPEMEHHBIX HCCIIEIOBAHUSIX B OUOJIOTHH;

O3HAKOMJIEHHE OOYYalOIIMXCS € METOJAaMM TMO3HAHHMS JKUBOW TPHUPO/IBI:
MCCJIEIOBATETLCKUMU  METOAaMH OHMOJIOTHYECKMX Hayk (MOJEKyJIspHOW |
KJIE€TOYHOM OHONOrum, HSMOpHUOIOTMM UM OHOJIOTMM pPa3BUTUS, TEHETUKU U
CEeNeKIINM, OWOTEeXHOJOTHH W CHHTETHYECKOW OWOJIOTHH, TaJeOHTOJIOTHH,
OKOJIOTUH);  METOJaMH  CaMOCTOSITENILHOTO  TPOBEJCHHS  OMOJIOrHUECKHUX
ucciaeaoBaHMid B Jlabopatopuu UM B npupoae (HabmoaeHWe, H3MEpeHHe,
IKCTICPUMEHT, MOJICITMPOBAHNE);

OBJIaJICHUE  OOYYArOUIMMUCSA  YMEHHUSIMU: CaMOCTOSITEJbHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIONB30BaTh OHMOIOTHUYECKYI0 HHPOpPMAINIO; TOIH30BATHCS
OHMOJIOrMUECKON TEPMHHOJIOIMEH W CUMBOJIMKOW; YCTAaHABJIMBATH CBS3b MEXIY
PasBUTHEM OuoNornu  u COIIMAJIBHO-3KOHOMHWYCCKMMH KW 3KOJOTHYCCKHUMH
npoOieMaMu 4YEJIOBEYECTBA; OICHWBATh IOCIEIACTBUS CBOCH EATEIHHOCTH IO
OTHOUICHUIO K OKPYKaKIICH NpHPOAHONH cpeae, COOCTBEHHOMY 3J0pPOBBIO H
37I0OPOBBIO0  OKPY)KAIOMMX  JIIOJIeH; OOOCHOBBIBATH W COOMIONATh  MEPHI
npodWIaKTUKN MH(EKIIUOHHBIX 3a00JICBaHWIA, IIPaBIIIa TIOBEJICHUS B MPUPOJE U
obecrieueHnss 0€30MACHOCTH COOCTBEHHOU JKM3HEIEATEIIbHOCTH B YPE3BbIYAMHBIX
CUTyallMsiX MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBPEMEHHbBIC HAYYHbIC OTKPBITUS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00y4alONIMXCcs WHTEIEKTYyaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
B TPOIECCe 3HAKOMCTBA C BBUIAOIIUMHUCA OTKPBITHSIMH KM COBPEMEHHBIMU
MCCJICIOBAHUSIMH B OMOJIOTMH, PpelIaeMbIMH €10 MpoOjJeMaMu, METOI0JIOTHEH
OHOIOTHYECKOTO HCCIIEeIOBaHHS, MIPOBEIICHUS IKCIIEPHUMEHTATHLHBIX
MCCJICIOBAHUM, PEIICHUs] OMOJIOrMYECKUX 3a/1a4, MOJEIUPOBaHUsl OHOJIOTHYECKIX
00BEKTOB M MPOIIECCOB,;

BOCIIMTAHUE Y 00YYAIOIINXCS IEHHOCTHOTO OTHOILIEHUS K KMBOW TPUPOJIE B
IIEJIOM M K OT/ICJIbHBIM €€ 00beKTaM | SIBJICHHUAM; (DOpMHUPOBAHHE IKOJIOTHUECKOH,
TeHETHYECKOW T'DAMOTHOCTH, OOMIEH KyJbTypbl TIOBEIECHUS B TPHUPOJE;
HHTECTpalri CCTCCTBCHHO-HAYYHbIX 3HaHHﬁ;

npuoOpeTeHre  OOyJarOIMMHCA  KOMIETEHTHOCTH B palMOHaIBHOM
[PUPOJIOTIONB30BAHUN (COONIO/IEHUE TIPABWIJI TOBEACHUSI B NPHPOJAE, OXPaHbI
BUJIOB, 9KOCHCTEM, Onochepnl), COXpaHEHHH COOCTBEHHOTO 3/I0POBBS U 370POBbHA



OKpyXalollux JjoAeit (cobmogenuss wMep npoduinaktuku — 3a001eBaHUH,
oOecrieueHne 0O€30MACHOCTH YKU3HEIEATEILHOCTH B YPE3BBIYANMHBIX CHTYyaIUsX
[PUPOJIHOIO ¥ TEXHOIEHHOIN0 XapakTepa) Ha OCHOBE  HCIIOIb30BaHUA
OMONOrMYeCKUX 3HAHUI U YMEHHI B TIOBCEAHEBHON KU3HU;

CO3JaHWEe  YCIOBUH  JUIS  OCO3HAaHHOrO  BbIOOpa  oOywaromuMucs
WHIUBUIYATLHOMN o0Opa3oBareabHOM TPaeKTOPHH, crocoOcTByIOLIEH
nociaeayoueMy npogeccHoHAIbHOMY CaMOONPEIEIEHUI0, B COOTBETCTBUHU C
MH/IUBU1yalIbHBIMU HHTEPECAMU U OTPEOHOCTIIMU pEerHoHa.

OO01ee 4Mcno yacoB, OTBEACHHBIX HA M3ydyeHUE OMOIOrUM HA yriayOJaeHHOM
ypoBHE cpeqiHero oduiero odpazoBanusi, coctasiisier 204 yaca: B 10 kitacce — 102
yaca (3 yaca B Hezenmo), B 11 kiacce — 102 yaca (3 yaca B HeJenio).

Ot6Gop opraHu3anUoOHHBIX (OPM, METOJOB U CpeACTB 00ydeHHs Ouooruu
OCYILECTBIISICTC C YYETOM CHEUU(UKH ero COAEp:KaHUsS W HAIPaBICHHOCTH Ha
NpOAOIKEHHE OMONIOTMYECKOr0 00pa3oBaHWsi B OpPraHM3alMsaX CpPEJHEro
po(heCCHOHAILHOTO U BLICIIEr0 00pa3oBaHusl.

O0s3aTenbHbBIM YCIOBUEM ITPH 00y4eHUHU OMOJIOTrHU Ha yIilyOJIEHHOM ypOBHE
SIBJISICTCS TIPOBEICHUE JIA0OPATOPHBIX M TMpakTHUecKuX pabot. Tawxke yuacTtue
0o0yyJarommxcs B BBITIOJIHEHUU MPOEKTHBIX U YUeOHO-UCCIEI0BATEIBLCKUX paloT,
TEMaTHKa KOTOPBIX OMNPENENSETCS YYMTEIEM Ha OCHOBE HMMEIOIIMXCSA
MaTepHaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBU.



COAEP/KAHUE OBYYEHHUS
10 KJIACC

ConepxaHue NporpaMMbl, BBIJICICHHOE KVPCU60M, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHOM utoroBou arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemennas O6nosnorua — KOMIUIEKCHasA Hayka. KpaTkas wcropus pa3BUTHA
Ouosiornn.  buonorumdeckne HaykKMm W H3y4aeMmble ~ HMMH  [POOJIEMBI.
OyHaaMEHTAIbHBIC, MPHUKIAJHBIE W TMOMCKOBBIC HAay4YHblE€ MCCIENOBAaHUA B
Omomnorum.

3HaycHue OHOMOrMH B (JOPMUPOBAHMHK COBPEMECHHOM €CTECTBCHHO-HAYYHOM
kapTuabel Mupa. [lpodeccun, cBsazanupie ¢ Onmomoruell. 3HayeHHE OMOIOTHH B
MIPAKTUYECKOH JEeSATEJIbHOCTUA 4elIOBEeKa: MEIULMHE, CEeIbCKOM XO3sICTBeE,
MPOMBILLTIEHHOCTH, OXPaHEe MPUPOBI.

JlemoucTpanuu

[loprpersl: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. lapsuH,
V. I'apgeii, I'. Menaens, B. U. Bepnanckuii, U. 11. IlaBnos, Y. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuii, Jx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsA3b OHMOJIOTMM C JpPYrMMH Haykamm», «Cucrema
OMOJIOTUYECKHX HAYK.

Tema 2. ’KuBble cHCTeMbI M HX H3YYeHHE

JKuBble cHCTeMBI Kak mpeaMeT u3yudeHust Ouosiormv. CBOMCTBA IKUBBIX
CHUCTEeM: €JMHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTD,
CIIO)KHOCTb W YNOPSAOUYEHHOCTh CTPYKTYpPBlI, OTKPBITOCTb, CaMOOpraHU3aLMs,
CaMOBOCIIPOU3BEIEHHE, PA3IPAKUMOCTh, IBMEHUYHBOCTh, POCT U Pa3BUTHE.

YpOoBHM OpraHM3aliyd JKHUBBIX CHCTEM: MOJICKYJSPHBIH, KJIETOYHBIH,
TKaHEBBIH, OpTraHU3MEHHBIH, MOMYJIALIMOHHO-BUI0BOM, IKOCHCTEMHBIH
(buoreoneHoTnueckuit), ouocdepusiii. Ilpoueccbl, npoucxosiue B IKHUBBIX
cuctemax. OcCHOBHBIE TNpH3HAKU XHUBOro. JKm3Hbp Kak (opma CymiecTBOBaHHS
Marepun. Hayku, uzydaroniye ;KMBbIE CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3aIUu.

NU3yuenue xuBbIX cucteM. Meroasl Ouosioruyeckoil Hayku. Habnronenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTU3anusa, Meraananus. [lousTue o 3aBUCUMOM U
He3aBUCUMOUM nepemeHHou. [lnmanupoBanue -»skcnepumenTta. [locraHoBka u
npoBepka runote3. Hynepas runoresa. Ilonstre BbIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonoruueckux maHHBIX. OIEHKa JAOCTOBEPHOCTH IOJIYYEHHBIX
pe3ynbTaroB. IIpUuMHBI MCKaKEeHUS pe3yibTaTOB JKcrnepumeHTta. Ilonstue
CTaTUCTHYECKOIO TECTA.

JlemoncTpanuu



Tabmumer m cxembl: «OCHOBHBIE TpHU3HAKH KU3HW», «buonormueckne
cucteMbl», «CBOHCTBA JKMBOH MaTepuu», «YPOBHHU OpraHu3allid KUBOH
npupoas», «CTpoeHHEe XHUBOTHOM KiIeTKH», «TKaHM KUBOTHBIX», «CHCTEMbI
OpraHoOB dYeJOBeuecKoro opranmsman, «bumoreomenos», «bmocdepa», «Metompl
U3YUCHHUS KUBOU MIPUPOIBI».

ObopynoBanme:  maboparopHoe  00OpydoBaHME  JJIA  MPOBEACHHA
HaOIr0/IEHHH, H3MEPEHUH, SKCIIEPUMEHTOB.

IlpakTHuyeckasa pabdora «Mcnonb3oBanue pasaUyHBIX METOJOB IIPH
U3YYEHHH JKHBBIX CHCTEM.

Tema 3. buosnorns KieTku

Knetka — cTpykTypHO-QyHKIHMOHATbHAs €IWHUIA KUBOro. Mcropus
OTKpbITHA KiIeTKH. PaboThl P. I'yka, A. Jleenryka. Kiierounas teopus (T. llIBaHH,
M. lneitgen, P. Bupxor). OCHOBHBIC TMOJOKEHHS COBPEMEHHOH KICTOYHOM
TEOPUH.

MeToabl  MOJEKYJIAPHOH M KJICTOYHOM  OMOJOrvMH:  MHUKPOCKOITHS,
xpomatorpadus, >IeKTpodope3, METOJ MEUEHBIX aTOMOB, AH(depeHLHaTHHOS
UeHTpU(YrupoBaHue, KyJbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
K1emokx. DIIEKTPOHHAss MUKpockonus. KongokanvHas muxpockonus. Bumanvhoe
(MpUdICUBHEHHOEC) U3YYeHUE KIeMOK.

JleMoHcTpanuu

[Toprpersr: P. I'yk, A. Jlesenryk, T. llIsann, M. llneiiaen, P. Bupxos, K. M.
bap.

Tabnuupst 1 cxemsl: «CBETOBOH MHUKPOCKOIY, «DJIEKTPOHHBIM MUKPOCKOI»,
«McTopusi pa3BUTHSI METOJIOB MUKPOCKOITHHY .

OO6opyaoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpPENnapaTbl PacTUTEIbHBIX,
JKUBOTHBIX U OaKTepHAIbHBIX KIETOK.

[pakruyeckas padora «lV3ydyeHue MeTOAOB KJIETOYHOU OHOIOrHMU
(xpomarorpadus, saexkrpodopes, auddepenuransHoe UEeHTpUPyrupoBaHue,
TTILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKH

XUMHYECKUI COCTaB KJIETKH. Makpo-, MUKpPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ ponb kak pacTtBopuTelis, peareHTra, y4acTHE B CTPYKTYPUPOBAHUHU
KJIETKH, Teruloperyjasiuud. MuHepaibHble BellecTBa KIeTKH, WX OHOIoTHuYecKas
poJib. POJIb KATHOHOB M AHUOHOB B KIIETKE.

Opranuyeckue BelllecTBAa KIETKU. buosoruyeckue mnonumepsl. bemkw.
AMMHOKHMCIIOTHBIH cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosekysibl. [lepBuunas
CTpyKTypa Oenika, mnenTujHas CBsS3b. BTOpuuHas, TpeTU4Has, 4YETBEPTUYHAs
cTpykrypel. Jlenatypauusi. CpoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornueckue GyHKIuU 0eIKOB. [Ipuoksi.



Yrnesoasl. MoHOCaxapuasl, AMCAXapHIbI, OJIMTOCAXapUAbl U MOJIUCAXAPUIBI.
OOmmit 1naH CTpoeHMss W (PU3MKO-XUMHYECKHME CBOMCTBA  YIJI€BOJIOB.
bruonornyeckue GyHKIUNA yIIIEBOIOB.

Jlumupaer. ['mapodunsHO-rHApOdoOHBIE cBOMcTBA. Kiaccndukaims TUNHIOB.
Tpurnunepubl, Gocdoaunuabl, BOCKH, CTepoubl. buonorndyeckue QyHKIHH
mumuoB. OO01re cBOHCTBAa OMOTOTHYECKUX MEMOpaH — TEKy4ecTh, CIOCOOHOCTH K
CaMO3aMbIKAHHIO, MTOJIYIPOHUIIAEMOCTb.

Hyxnennosbie kuciorel. JIHK m PHK. Crpoenne HYKI€HMHOBBIX KHCJIOT.
Hyxneorunpr. [lpuanun komruiementapuoctu. [lpaBmimo Yapradga. Ctpykrypa
JIHK — nBoitHas crniupaiib. MecroHaxoxaeHue u ouosorudeckue Gpynkimu JTHK.
Buner PHK. ®ynkunn PHK B knetke.

Crpoenue Monekyiasl AT®. Makposprudeckue cBsa3d B MoJiekysie ATO.
brnonornaeckue ¢pynkunn ATP. BoccTaHOBICHHbBIE MEPEHOCUNKH, NX QYHKIIUH B
Kinetke. [pyeue wuyxieosuompugpocghamor (HT®). Cexsenupoanue JIHK.
Memodwi cenomuku, mpancKpunmomuKu, npomeoMuK.

CrpykTypHas Ouomorus: OHOXUMHUYECKHE W OMOPU3UUECKUE HCCICAOBAHUA
coCTaBa U IIPOCTPAHCTBEHHON CTPYKTYpbl OHOMONIEKYI. Moodenuposarue
CMPYKMYPbl U PYHKYUL OUOMONEKYV U UX KOMAHIeKco8. Komnbromepublil Ouzaiin u
OP2aAHUYeCKULl CUHME3 OUOMONEKYT U UX HENPUPOOHBIX AHANO208.

JleMoHcTpanuu

[Toprpersr: JI. I[Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®@. Conrep, C. IIpy3unep.

Huarpammbl:  «Pacrnipefenenue XMMHYECKMX JJIEMEHTOB B  HEKHUBOM
npupoje», «PacrpeeneHie XUMHUUECKUX DJIEMEHTOB B KUBOU MIPUPOIE.

Tabmuubl 1 cxembl: «llepuoanyeckass TabnUIAa XUMHYECKUX SJIEMEHTOBY,
«CtpoeHue MOJIEKyJbI BOJABD», «BellecTtBa B coCTaBe OpraHu3MoBy», «CTpoeHue
MOJIeKyJbl Oenkay, «CTpyKTypbl O€lIKOBOM MOJEKyIbly, «CTpOeHHE MOJIeKYI
yrieBojioBy, «CTpoeHue MoJIeKys JUnuaoB», «HyKIeMHOBbIE KHUCIOTHIY,
«Crpoenue moisiekyinsl ATO».

OO0opy/10BaHME: XMMUYECKas ocy1a U 000pyI0BaHUE.

Jlabopatopuas padora «O6HapyxeHHe O0CIKOB C MOMOIIBI0 KaUeCTBEHHBIX
peaxiuii».

JlabopaTopHasi padora  «MccienoBanue — HYKIEHMHOBBIX  KHCIIOT,
BBIZIEJIEHHBIX M3 KJIETOK Pa3JIUYHbIX OPTaHHU3MOB)).

Tema 5. CTpoenue n QyHKIHHA KJIETKH

Tunbl KIETOK: JyKapuOTHYeCcKas M Mpokapuornyeckas. CTpykTypHO-
(yHKIIMOHAIbHBIE 00pPa30BaHUs KJIETKH.



CrpoeHnne npokapuoTudeckoi kineTku. Kilerounas creHka OakTepuil 1 apxen.
OcoOeHHOCTH CTpOeHHsI TreTepoTpoPHOM W aBTOTPO(YHOM NPOKAPUOTHYECKHX
KJIeTOK. MecTo 1 posib MPOKapuoT B OHMOIICHO3aX.

Crpoenne u (yHKITHOHUPOBAHHE IYKaApPUOTHYECKOH KIIETKH.
[Inasmarnyeckas MemOpana (masmanemma). CTpyKTypa IUIa3sMaTHYCCKOH
MeMOpanbl. TpaHCHOpT BEIIECTB 4epe3 IUIa3sMaTHIECKyI0 MeMOpaHy: MacCHBHBIN
(muppysus, odneruénnas audQys3us), aKTUBHBIA (IIEPBHYHBIA M BTOPHUYHBIH
akTuBHBIM TpaHcnopt). Ilomynponumaemocts MemOpanwl. PabGora HaTpuii-
KaJUEeBOTO Hacoca. DHIIOIMTO3: MUHOIHUTO3, (daromuTo3. Dk301MTo3. Kiertounas
cteHka. CTpykTypa ¥ yHKUUHN KJICTOYHOH CTCHKH PacTeHUM, rpruOOB.

Huronnasma. Llutozone. [lutockener. [Ipmxenne uuromnazmel. OpraHouasl
kietkd. OpHoMeMOpaHHBIE OpPraHoWibl KIETKU: JHAOIJIa3MaTHYeCKas CeTh
(DI1IC), ammapar 'osnbpKK, JIM30COMBI, UX CTpoeHHe M (PyHKUHH. B3aumocCBs3b
OJHOMEMOpaHHBIX OPraHOMJOB KJIEeTKH. CTpoeHue TrpaHyIspHOTO PETHUKYIyMa.
Mexanuzm nanpaenenus oeaxoe ¢ I[IC. Cunrte3 pacTBOpUMBIX OesikoB. CuHTE3
KJICTOUYHBIX  MeMOpaH. [I'nmaakuii  (arpaHyasapHBIA)  SHOOIUIA3MaTHYCCKUN
peruxkyinyMm. CekperopHast ¢pynkuusa anmnapara [onbmxu. Mooudurkayus benxoé 6
annapame [ onvoorcu. Copmupoeka berxkos 6 annapame Ionvoxcu. TpaHcmopt
BELLECTB B KiIeTKe. Bakyonn pacturtenbHbIx KieTok. Knetounsnii cok. Typrop.

[losyaBTOHOMHBIC ~ OPraHOMJbl  KJICTKH:  MHTOXOHAPHM,  TUIACTH]IBI.
IIpoucxoscoenue mumoxonoputi u nracmuo. Cumbuocenez (K.C. Mepeoickosckuil,
JI. Mapeynuc). Crpoenue u (QyHKUMM MUTOXOHJpuM u r1uactuj. IlepBuuHsble,
BTOPUYHBIE M CIOXKHBIE  IUIACTUJbI  (POTOCHUHTE3UPYIOLIUX  JYKAPHOT.
XJopormiacThl, XpOMOILIACTHI, TIEHKOILIACTHI BHICITUX PACTEHUH.

HememOpanHble opraHou/ibl ki1eTku CTpoeHue U (DYHKUMM HeMEeMOpaHHBIX
OpraHoOMIOB KJIETKH. Pu6ocoMmsl. IIpomesicymoutrvle Gunramenmei.
MukpodunaMeHTsl. Akmunogvle Muxpogpuramennmol. MbllIEUHbIE — KIIETKU.
Axmunosvle KOMNOHEHMbl HeMblueUHbIX Kiemok. Mukporpyoouku. KieTounsrii
neHtp. CrTpoeHwe W JBWKEHUE IKIYTUKOB W pecHUYeK. MHUKpOTpyOOUKH
murorasMel. Llentpuons. benku, accoyuuposeanhvie ¢ Mukpouiamenmamu u
muxpompybouxamu. MomopHule benxu.

Anpo. OGosouka sijipa, XPOMATHH, KAPUOILIa3Ma, SIAPBIINIKH, UX CTPOEHUE U
Gynkumu. Snepuwiii  6enxoBeli  MaTpukc. IIpocTpancTBeHHOE pacmnonoxeHue
XpOMOCOM B HWHTepazHOM slpe. Ivxpomamur u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. Jlunamuxa sdepHou obOorouku 6 mumose. Soepmbiii
MPAancnopm.

Kiterounble BritoueHus. CpaBHUTENbHAS XapPAKTEPUCTUKA KJIETOK YKApUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOMN).

JlemoncTpanuu



[Toprpersr: K.C. Mepexxkosckui, JI. Maprynuc.

Tabmuuer u cxembl: «CTpOEHHE 3YKApUOTHUYECKON KiIeTKn», «CTpoeHHe
KUBOTHOM  KIeTKH», «CTpoeHue  pacTUTeIbHOH  KiIeTkm», «CTpoeHue
MHUTOXOHAPHUW», «Aapo», «CTpoeHne NPOKapHOTHIECKON KIIETKH.

OO0opyaoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpErapaTbl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpPOTIpENapaThl 0aKTepHaIbHBIX KICTOK.

Jlaboparopnass pabGora «lM3yueHue CTpoeHHUS KIETOK pa3IM4YHbIX
OpraHu3MOB).

IMpakTnueckas padora «3ydeHre CBOMCTB KICTOYHON MEMOpPaHEBD.

JlabopaTopHass padora «McciaenoBanue miaa3moliu3a M JICIUIa3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnyeckas  padora  «/M3ydyeHue  JBUKEHUs  LUTOIUIA3MbI B
PACTUTENBHBIX KICTKAX).

Tema 6. O0OMeH BeliecTB U MpeBpallleHHEe JHEPTHH B KIIeTKe

AccuMUIIALNS U TUCCUMMIIALINAS — IBE CTOPOHBI MeTabonu3ma. Tumnbsl oOMeHa
BEUICCTB: aBTOTPOMHBIA KU TeTepoTpodHBIH. YdacTHe KHCIOpoAa B OOMEHHBIX
rpoueccax. JHEpPreTuueckoe obecrneyeHue KieTku: npespamieHue ATD B
oOMeHHbIX mpoueccax. DEepMEHTATHBHBIH XapakTep peakuui KICTOYHOTO
merabonuzma. DepMeHTbI, HUX CTPOCHHE, CBONCTBA M MEXAHU3M [EUCTBUS.
Kodepmentsl. Otanuus HEpMEHTOB OT HEOPraHMUECKUX KaTaau3aTopoB. belku-
AKTUBATOpPhl U OENKU-UHTHOUTOPBL. 3aBUCHUMOCTH CKOPOCTH (pepMEHTATHUBHBIX
peakiuii 0T pa3nuyHbIX (PaKTOPOB.

[IepBUUYHBI CHHTE3 OpPraHWYECKHMX BEIIECTB B KieTke. DOoTocuHTE3.
AHokcuzenHblll U oxcuceHHwlil homocunmes y baxmepuii. Ceemocobuparujue
NUSMEHMbL U NUSMEHMbL PeAKYuoOHHO20 Yyenmpa. Ponb XJI0poIiacToB B IpoLecce
¢otocunreza. CretoBas U TeMHOBas (a3pl. Pomoodsvixanue, Cs, Cr. u CAM-munoi
domocunmesa. IlponykruBHocTh (doTocuHTe3a. BlusiHue pasnuuHbiX (HakTOpOB
Ha CKOPOCTH (poTocuHTE3a. 3HaUeHHE (POTOCHHTE3A.

XeMOCHHTE3. Pa3nooOpa3ue OpPraHUu3MOB-XEMOCHHTETHUKOB:
HUTpUQULIUpPYIOLHE OaKTepUH, Kelae300aKkTepuH, cepoOaKTepUU, BOJLOPOJIHBIC
OakTepuu. 3HaUEHUE XEMOCHHTE3a.

AmnarpoOHbie opraHu3mbl. Bupael Opoxenusi. [IpojaykTel OpokeHUsST U UX
HCIMOJb30BaHHE YEJOBEKOM. AHa’poOHBbIE MHKPOOPTraHM3Mbl Kak OOBEKTHI
OMOTEXHOJIOTMH M BO30yauTenu Ooe3Hei.

AspoOHBIE OpraHU3MBI. OTansl YHEPreTUUECKOro oOMeHa.
[ToaroroBuTenbHbIN Tan. [ IMKONIHU3 — OECKUCIOPOAHOE PACHIETVIEHUE TJIFOKO3bI.

buonoruyeckoe okucineHue, UM KJIETOUHOE JbIXaHHe. Polib MUTOXOHIPHUIL B
npotieccax ouonmornyeckoro okuciaeHus. Iuknnueckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. Duepeus membdpannozo epaduenma npomornos. Cunmes



AT®: paboma npomonnou ATD-cunmaszel. IlpeumymiecTBa a’poOHOrO MyTH
oOMeHa BeniecTB repeji aHadpoOHbIM. DD (HEKTHBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHcTpauMu

[Toprpersr: k. Ilpuctnu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutdenn, I'. A. 3aBap3uH.

Tabmuue! 1 cxembl: «DoTOCHATE3», « DHEPreTHYCCKU 00OMen», «brnocnHTes
oenkan, «Ctpoenue pepmMeHTa», « XeMOCHHTE3Y.

OO0opyoBaHue: CBETOBOM MHUKPOCKOI, 000pYyI0BaHUE I MPUTOTOBJICHHUS
MTOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTropnass pabora «/3yueHue  KaTaIMTHYECKOW  AKTHBHOCTH
(GepMeHTOB (Ha MpUMEpPE aMHJIA3bl HJTH KaTaldas3bl)».

JlaGoparopHass padora «M3yueHne QepMEHTATUBHOTO pacIleIUICHUs
MEePOKCUAA BOJOPOJA B PACTUTENIBHBIX H JKHBOTHBIX KJIETKaX».

JlabopaTtopHas padora «CpaBHEHHE TMpoleccoB  (HOTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTopuas padora «CpaBHCHHE MPOLIECCOB OPOKESHUS U JBIXAHU.

Tema 7. HaciiencTeenHass uHGopManus U peaau3anus e€é B KIeTKe

Peakiun MatpuuHOro cuHTesa. [IpHHIMN KOMIUIEMEHTAPHOCTH B PEaKLUsIX
MaTpUYHOrO cuHTe3a. Peanuszauus HacneAacTBeHHON uHpopmanuu. ['eHeTHueckuit
KoJ, ero cmoicrBa. Tpanckpunuusi — matpuubli cunte3 PHK. Ilpunuunsi
TPAHCKPHUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIIbHOCTb, ACUMMETPUYHOCTb.
Co3spesanue mampuunvix PHK & sykapuomuueckou xiemke. Hexooupyrowue PHK.

Tpaucasuus u e€ sransl. Yuactue tpancnoptHeix PHK B Onocunrese Oenka.
VYcnopusi O6uocunre3a Oenka. KogupoBanue amuHOKHCIOT. Pome pubocom B
OuocuHTese Oelka.

Cospemeninvie npeocmasieHus o cmpoenuu 2enog. OpraHuzaius reHomMa y
IIPOKApHOT U 2YKapuUOT. Peryisinus akTUBHOCTH I€HOB Yy Ipokapuot. ['mnoresa
onepona (d. Kakob, XK. Mano). Morexyasaphvie mexaHuzmbl SKCNPECcuu 2eHO8 y
sykapuom. Ponv xpomamuHna 6 pecyisiyuu pabomsi 2ernog. Perynsius oOMeHHBIX
MpolLeccoB B KiIeTke. KiieTouHblil roMeocTas.

Bupycsl — HekieTouHble (OpMbI )KM3HU U 00IMraTHbie mapa3uthl. CTpoeHUe
IPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, DakTeprodaroB. JKuzHeHHbIU YUK
HK-cooepowcawux  supycos, PHK-cooepxcawux eupycos, obakxmepuogha2os.
Obpamuas mpaHcKpunyus, pegepmasd, Unmezpasd.

BupycHbie 3a0oeBaHusl yenoBeka, xKUBOTHBIX, pacteHui. CIIN/L, COVID-
19, counanbHbIe ¥ MEAUIIMHCKUE MTPOOIIEMBI.

buoungopmamuxa: unmezpayusi u ananuz doavuiux maccueos («bigdatar)
CMPYKMYPHBIX OUoI02UYeCcKUX OanHblx. Hanomexnonocuu 6 buonocuu u meouyune.
Ipoepammupyemole pynuryuu 6eaxos. Cnocodwl 00CmMasgKu 1eKapCme.



Jlemoncrpauuu

[Toprpersi: H. K. Konsuos, /I. . MBaHoBCKuUiA.

Tabnuiubl 1 cxembl: «brocunres Oenkan, «I'eHeTHdecKknuii Ko1», «BUPYCHI»,
«bakrepuodarmy.

[IpakTHyeckas padora «Co31aHue MOJIEIH BUPYCa».

Tema 8. ’KusHeHHBIH HHKJ KJICTKH

Knerounsit uukn, ero nepuoanl u peryisanus. HWarepdaza u mutos.
Oco0eHHOCTH TpOIIecCOB, MpoTeKarmx B uHTepdasze. [ToaroroBka KIeTKH K
nenennto.  IIpecunrerndyeckuin  (MOCTMHUTOTUYECKHMH),  CHUHTETUYECKHM M
MOCTCHUHTETHYECKHUH (TPEMUTOTUYECCKHUIT) IEPUO/IbI HHTEP(aA3EI.

Marpuuneii cunte3 JIHK — pennukauwmsa. Ilpunmuner pennmuxkaumm JIHK:
KOMILJIEMEHTAPHOCTh,  MMOJYKOHCEPBATHBHBIM  CHHTE3, AaHTUAPAJICIBHOCTb.
Mexanusm permnkanun JHK. Xpomocomsbl. Ctpoenne xpomocom. Temomepst u

TeloMepasa. XpPOMOCOMHBIM HA0Op KIETKH — KapuoTun. JUIUIOMAHBIA H
raiioniHbll - HaOopel  XpomocoM. ['omonornuneie XpomocoMmsbl. Ilonoseie
XPOMOCOMBI.

Henenue xnetkun — wmuto3. Craguu MHTO3a U NPOUCXOJALINE B HUX

nporeccel. Tumnel MuTo3a. Kapuoxkunes u 1uTokuHes. buonornyeckoe 3HayeHue
MHTO34.

Perynsiuust MUTOTHYECKOro I1ukia KieTku. [Iporpammupyemas kieTouHas
rubenb — anornTos.

Kiietounoe spo, XxpoMocombl, (YHKIIMOHANbHAs TeHOMHKA. Mexanuszmol
npoaugepayuu, ouggepenyuposxku, cmapenus u udeau rremox. «l{ugposas
K1emKay — ouounpopmamuveckue mooenu (QyHKYUOHUPOBAHUS KIemKLU.

JlemoHcTpanuu

Tabnuubl 1 cxembl: «KuU3HEHHBIA LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Perumkanus JJHK».

ObopyroBaHKe: CBETOBOH MHUKPOCKOII, MUKpOTpenapaTsl: «MHUTO3 B KJIeTKax
KOpEIIKA JIYKay.

JlabopaTtopnass  padora  «M3yuenume  XpoMOCOM  Ha  TOTOBBIX
MHKPOTIpEnaparaxy.

JlabopaTopHas paGora «HabnroneHre MUTO3a B KJIETKaAX KOHYMKA KOpEUIKa
Jyka (Ha rOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenue n GpyHKIMH OPraHU3MOB

buonoruueckoe pa3zHooOpasue OpraHu3MOB. OJIHOKJIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBbI.

Oco0eHHOCTH  CTPOEHMSI U JKU3HEJEATEIIbHOCTH  OJIHOKJIETOYHBIX
opraHu3moB. bakrepuu, apxe, OIJHOKJIETOYHBIE TpUOBI, OJHOKIETOYHbIE
BOJIOPOCIHU, APYTUe NPOTUCTHI. KOJIOHUAIbEHBIE OPTaHU3MBI.



B3anMocBsA3p 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. [KaHu, Opransl H
cucreMbl oprados. OpraHnsM Kak euHoe uenoe. ['omeocras.

Txkanu pacrtenui. THNBI pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHad,
IIOKPOBHAsA, IPOBOAAIIAA, OCHOBHasA, MexaHmyeckad. (OCOOEHHOCTH CTpOEHUA,
(yHKUMI U PacTONOKECHNS TKAaHEH B OpraHax pacTCHHH.

TkaHM KMBOTHBIX M 4YEJIOBEKA. [WIBI KMBOTHBIX TKAHEH: JIHTEIUAIbHALA,
COC/IMHMTEIIbHAsA, MbllieyHas, HepBHass. OcoOeHHOCTH CTpoeHHsA, (QYyHKUHA H
PacCIOIOKEHHS TKAaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M reHepaTHBHBIE OpraHbl pacteHu. OpraHel H
CHCTEMBI OPraHOB KUBOTHBIX U UeaoBeKka. PyHKIMN OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranmsmoB. Kapkac pacrenni. CkeneTel OAHOKICTOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy:kHblii u BHyTpeHHHU ckener. CrpoeHHe M
THUMBI COCTMHEHUS KOCTCH.

JBukxenue  opranuzMoB. JIBHKEHHE  OJHOKJICTOYHBIX  OpraHU3MOB:
aMEOOM/IHOE, KT'YTUKOBOC, peCHUYHOE. JIBUKEHHME MHOTOKICTOYHBIX PACTCHUIL:
TPONM3MBl M HacTUH. JIBHKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKa:
MblnieyHas cucrema. Pediexc. CkeneTHble MBIIIIEI U X paboTa.

[Iutanne opranusmoB. [lornomenue BOABI, YIJIEKUCIOrO Trasa M
MHHEpaJIbHBIX BELIECTB pacTeHUAMU. lIuranue XKUBOTHBIX. BHyTpHIIONOCTHOE M
BHYTPUKIICTOUHOE MuIIeBapeHue. [luTanue mno3BOHOYHBIX KUBOTHBIX. OTaAEIbI
NULIEBAPUTENLHOTO TpakTa. IlumeBapurenbHbie keneswl. IlumeBapuTenbHas
CHUCTeMa YeJIOBEeKa.

Jbixanue opranu3moB. JIpixanue pactenuii. J{pixanue sxuBoTHbIX. duddy3us
ra3oB 4yepes MoBepXHoCcTh KieTKU. KoxHoe apixanue. JlpixareinbHas [I0BEPXHOCTS.
KabGepHoe u nérouHoe apixaHue. JlpIxaHue Mo3BOHOYHBIX )KMBOTHBIX U YeJIOBEKA.
OBOJIIOIIMOHHOE  YCIIOKHEHWE CTPOEHMS JIEFKUX II03BOHOYHBIX YKHUBOTHBIX.
JlpixarenbHas cucrema ueiaoBeka. MeXaHM3M BEHTWISLMM JErKUX Yy M[TUL U
MJleKonuTaromuX. Perynsmius apixanus. JlpixateabHbie 00bEMBI.

TpaHcropr BelecTB y OpPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pPaCTEHUI.
Tpancriopr BemecTB y JKHUBOTHbIX. KpoBeHOocHass cuctemMa U €€ Oprassl.
KposenocHas cuctema II03BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBbIE COCY/Jbl U KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOLUOHHbBIE
YCIIOKHEHUS! CTPOCHUS] KPOBEHOCHOM CHCTEMBbI MMO3BOHOYHBIX KUBOTHBIX. Pabora
cepaua v eé perynsauus.

Beigenienue 'y OpraHusMoB. BeuaeneHue y pacTeHMil. Bbiaenenue y
KUBOTHBIX. CoOKpaTuTelbHble Bakyonu. Oprasel BblaeneHus. DOuiabTpanus,
ceKkpenuss U 00paTHOE BCAChIBAaHME KAK MEXaHW3Mbl padOThl OPIaHOB BbIJIEIEHUS.
CBsi3b MOJIOCTH Tejla ¢ KPOBEHOCHOM M BBIACIUTENLHOM cucteMaMu. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [loukn. Ctpoenne u QpyHKIMOHMPOBAaHHE
Hedpona. OOpa3zoBaHNE MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MoB. 3allliTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CIOpbI
GakTepuii W IMCTBI MPOCTEHIIMX. 3amMUTa Y MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpesnctBa nacCMBHOM M XUMHYECKOH 31U Thl. OUTOHIIU/IBL.

3ammMTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX TPOHM3BOIHBIE.
3amura opranusma ot Ooje3Heil. IMmyHHas cucteMa 4enoBeka. KnertodHelil u
TYMOPJIbHBI MMMYHHUTET. BpoKI€HHBIA M TpUOOpeTEHHBI creunduyeckuit
UMMYHHUTET. Teopus KiIoHalIbHO-celeKTHBHOro ummyHutera (I1. Dpmaux, O. M.
bepuer, C. Tonerara). BocnanuTenbHbie OTBETbI OpraHu3MoB. Posb BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JCBaHUM.

Pazgpaxxkumocts u  perynsiuus y  opranuzmoB. Pazmpaxumocts y
OAHOKJETOYHBIX Opranu3sMoB. Takcucel. PaszgpaxumocTte u  perynsauus y
pacrteHuii. PocToBble BelecTsa U UX 3HAYECHUE.

Hepshas cucrtema u peduiekTopHas peryisiuus Yy >KUBOTHBIX. HepHas
CHCTEeMa U €€ OTHEeJbl. DBOJIOIMOHHOE YCIIOKHEHHE CTPOSHHS HEPBHOU CHUCTEMBI
y JKUBOTHBIX. OTIenbl IOJIOBHOIO MO3ra II03BOHOYHBIX >XMBOTHBIX. Peduiexc u
peduextopHas ayra. be3ycrnoBHbIe U YCIOBHBIC Pe(IICKCHI.

['ymopanbHas peryiasiuus ¥ SHAOKPUHHAsS CUCTEMA JKUBOTHBIX U YEIOBEKa.
Keneszbl HHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JlelcTBHE TOPMOHOB.
B3auMocBsA3b HEpBHOW UM SHJOKPUHHOM cucTeM. ['mnortamnamo-runodusapHas
cucrema.

JlemoHcTpanuu

[Toprper: W. I1. [TaBnos.

Tabmuuel U cxembl: «OJHOKJIETOUHBIE BOAOPOCHH», «MHOTOKIETOUYHBIE
BoJopocnm», «bakrepun», «lIpocreimue», «Opraibl LIBETKOBBIX PAaCTEHHID,
«CucteMbl OpPraHoB II0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopueBbie cuctembl», «CTpoeHue ctelmns»,
«CTpoeHre NUCTOBON IUIACTUHKMY, «TKaHM JKUBOTHBIX», «CKENIeT 4YeIOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cuctema», «JlpixaTenbHas

cucreMa», «HepBuas  cucrema», «Koxa», «Mpimeynas  cucremay,
«BpiienutenbHas cucremay, «IHIOKpUHHAs cHcTeMa», «CTpoeHue MBILIIbY,
«Mmmynuter»,  «KumeunonosoctHeie», «CxemMa  TUTaHUS  PAaCTEHHIY,

«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKHBOTHBIX», «CTpOEHHE THIAPBD»,
«Ctpoenue rraHapum», «BHyTpeHHee cTpoeHue A0XkAeBOro udepss», «HepHas
cucremMa  peiO», «HepBHas cucrema narymkw», «HepBHas — cucTema
npecMbIkaromuxcs», «HepsHas  cucrema  nrumy, «HepBHas — cucrema
MJIEKOTTATAIONINX», «HepBHas cucrema ueaoBeka», «Pediekcy.



ObopymoBaHmue: CBETOBOM MHKPOCKOI, MHKpPOIPENapaThl OJHOKICTOYHBIX
OpPraHM3MOB, MHKpONpenaparbl TKaHEW, pPAKOBHHBI MOJUIKOCKOB, KOJUICKIUH
HACEKOMBIX, HIJIOKOKHX, KHBBIC JK3EMIUISAPbl KOMHATHBIX pacTeHu#, repdapuu
pacTeHHH pa3HbIX OTMENOB, BIAXKHBIE IIPENapaTbl JKUBOTHBIX, CKEJEThI
MIO3BOHOYHBIX, KOJUICKIIMM OCECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4eI0BeKa,
o0opyaoBaHuE A AEMOHCTPAIMY TOYBEHHOTO M BO3AYIIHOTO MUTAHHUA PACTCHHH,
pacuierieHus Kpaxmaia u OeJIKOB MoJ IeUcTBHEM (PEPMEHTOB, 000pyA0BaHUE ISt
JEMOHCTPALIMM OMBITOB MO U3MEPEHMUIO KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma
IbIXaTEJIbHBIX JBUKEHHH, MOJIENTA TOJIOBHOTO MO3Ta PA3IUYHbIX KUBOTHBIX.

JlabopaTopHnasi padora «M3ydeHue TKaHEH pacTCHHIN».

JlabopaTopnas padora «M3ydyeHne TKaHEH KUBOTHBIX ).

JlaGoparopHas padora «/3ydeHue opraHoB LIBETKOBOI'O PACTEHUSD.

Tema 10. PasmHoOKeHHe H Pa3BUTHE OPraHU3MOB

®opMBI pa3sMHOKEHHSI OPTaHHU3MOB: Oecrosoe (BKJIIOYas BETETAaTHMBHOE) U
nojaosoe. Buael  Oecrosioro  pa3zMHOMKEHUA:  [IOYKOBAHHE,  CIIOPYJIALMS,
bparmenTanys, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. Ilososble kimeTkw, uinud ramersl. Meiio3. Craguu
Meno3a. [losenenne xpomocom B Meio3e. KpoccuHroep. bHOIOrHYeCKui CMBICI
Melo3a ¥ I0JOBOro Ipouecca. Meko3 M €ro MeCTO B KU3HEHHOM LIHKIIE
OpraHHU3MOB.

[IpenzapoaeieBoe pasButhe. ['amerorenes y uBOTHBIX. [1os10BBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBLIX KiIeTOK. CniepmaroreHes u ooreHes. Crpoenue
MTOJIOBBIX KJIETOK.

OnjoloTBOpeHre | 3MOpPUOHAIBHOE pa3BUTHE SKUBOTHBIX. (CrocoObI
OIUIOZIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorexes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHOIOrus — HayKa
0 Pa3BUTHU OPraHu3moB. Mopgozcenesz — o0na u3 2nasHvix npob.aem smMOpPUoIo2ULU.
Konyenyus mopgoecenoe u mooeau mopghoceneza. Craaum sMOpHOreHesa
JKUBOTHBIX (Ha 1ipuMepe  JArywku). pobnenue. Tunel  apoOneHwus.
Lemepmunuposannoe u HedepmuHuposannoe Opobnenue. bnacmyna, munwl
onacmyn. OcobeHHOCTH APOOJICHHS MIEKOMUTAIOMIMX. 3apOJIbIIIEeBbIe JHUCTKH
(racTpyJisiuus). 3aKiajka OpraHoB U TKaHEH W3 3apo/IbIILIeBbIX JIUCTKOB. B3anmHoe
BIMSIHME YacTel pa3BUBAIOIIErocs 3apojbiiia (dMOpUOHAIbHAS WMHIYKIIHSA).
3akiajgka TUIaHA CTPOEHUS JKUBOTHOIO KaK  PE3YJbTAaT HEpPaAPXUYECKHUX
B3aUMOJCHCTBUI TIeHOB. BiusHue Ha 5>MOpHUOHAIBHOE pa3BUTHE Pa3IMYHBIX
(hakTOpOB OKPY>KAIOILIEH CPEIbI.

Poct u pasButue xkuBoTHbIX. [locTamMOpuoHanbHBIl nepuona. [lpsmoe wu
HernpsiMoe pasButue. PasButue ¢ meramopdo3oM y OeCrno3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. buolormyeckoe 3HAUE€HHE IMPSAMOr0 U HEMPSMOrO



pa3BUTHA, UX PACIPOCTPAHEHWE B NpUpOJAE. Tumbl pocTa *KHUBOTHBIX. PAKTOPHI
peryJsiliMi pocTa JKUBOTHBIX M 4yenoBeka. CTtaiuu mocTaMOpHOHAIILHOTO Pa3BUTHS
y JKMUBOTHBIX M 4esioBeka. [leproasl ontorenesa yemnoseka. CtapeHre U CMEPTh Kak
OMOIOTHYECKHE MTPOIIECCHI.

PasMHOKeHue M pa3BuTHEe pacteHuu. ['amerodur u cropodur. Meio3 B
KU3HEHHOM [HKiIe pactenuid. (OOpa3oBaHMe cmop B MpoIrecce Menosa.
['amerorene3 y pacrenuid. OIUIOAOTBOPEHUE U PAa3BUTHE PACTHUTEIBHBIX
opranu3mMoB. /IBoWHOE OIIOIOTBOPEHHE Y HBETKOBLIX pacTteHui. OOpa3zoBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl perysuiyd OHTOICHE3a Y pACTEHHUM U dKUBOTHBIX.

Jemouncrpauuu

[Toprpersr: C. I'. Hapamun, X. llIneman.

Tabnuuel u cxemsl: «BereratuBHoe pasmMHOXkeHHE», «Tumel Oecrnonoro
pa3MHOXKEHUA», «PazMHOKeHHE XIaMHUIOMOHAIbI», «Pa3MHOMXKEHUE HBIJICHBIY,
«PazmHoxenue ruape», «Meio3», «Xpomocomel», «l'amerorenes», «CrtpoeHue
AULEKIETKH U cnepmaTo3ouaa», «OCHOBHBIE CTaAuM OHTOreHesa», «llpsamoe u
Henpsimoe pasBurHe», «Pazsurne wMaiickoro xyka», «Pa3surue capaHumn,
«PasButHe nATymKn», «J/IBOMHOE OIJIOJOTBOPEHHME Yy IIBETKOBBIX PacTEHHUNY,
«CrpoeHue ceMsH OJHOIOJIBHBIX U JBYJIOJIBHBIX PACTEHUNY», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« OKu3HeHHbIH  1uka  Mxa», <«KU3HEHHBIM LMK
MANnOPOTHUKA, «KM3HEHHBIN HUKII COCHBDY.

OO6opy/10BaHKE: CBETOBOH MHKPOCKOIl, MUKPOMpEnapaTbl SHIEKIETOK |
CIepMaTO30UI0B, MOJENb «L{MKII pa3sBUTHUS JIATYIIKI.

JlabopaTopHas padora «/3yueHue cTpoeHUs MOJTOBBIX KIETOK HA TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckas padora «BrpisBieHUEe NPU3HAKOB CXOJICTBA 3apOAbILIECH
MMO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHast pabdora «CTpoeHne OpraHoB pPa3sMHOXKEHHSI BBICIINX
pacTeHU».

Tema 11. I'eHeTHKa — HAyKa O HACJEACTBEHHOCTH M H3MEHYHBOCTH
OpPraHu3MoB

Wcrtopust craHoOBieHHs: W pa3BUTHS TeHEeTHKH Kak Hayku. Paborer I
Menpens, I'. ne ®@pusa, T. Moprana. Pojb OT€YECTBEHHBIX YUYEHBIX B Pa3BUTHHU
renetuku. Pabotel H. K. Konbiora, H. M. BaBunoBa, A. H. benosepckoro, I'. /1.
Kapneuenxo, 10. A. ®ununmuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHSTUSA U CUMBOJIbI. ['OMOJIOTMYHBbIE XPOMOCOMBI,
aJUlelibHble TE€HbI, AJIbTEPHATUBHbIE IPU3HAKHU, JOMUHAHTHBIA U PELECCUBHBIM
NIPU3HAK, TOMO3UI0Ta, FETEPO3UT0Ta, YUCTAs JIMHUS, THOPUAbI, TEHOTHUII, (DEHOTHII.



OcHOBHBIE ~ METOABl  TCHETUKH:  THOPHAONOTMYECKHH,  IUTOJOTHYECKHH,
MOJIEKYJISIPHO-T€HETHYECKHI.

JleMoHcTpauMu

[Toprpersr: I'. Menaens, . ne ®@pus, T. Mopran, H. K. Komsros, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl u cxembl: «MeTo/1bl TeHeTHKHY, «CXeMbl CKPEIUBAHU.

JlabopaTropnasi padora «/lpozodpuna Kak OOBEKT TEHETHHYECKHX
UCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemmuBanue. IlepBbii 3akoH Menaens — 3aKoH
€IMHO00pa3us rHOpUI0B rnepsoro nokolsieHus. [Ipasuio nomunuposanus. Bropoi
3aKk0H MeHaens — 3aKOH paclICIUICHUS NMPHU3HAKOB. LlUTOnormdyeckne OCHOBBI
MOHOTHOPHUAHOTO CKPEIIUBAaHUA. | UIIOTE3a YUCTOTHI TaMeT.

Ananuzupyromee ckperuBanye. [IpoMekyTouHbIM XapakTep HaclleJ0OBaHMUS.
Pacuienienne npu3HaKkoB MPU HEMOJIHOM JOMHUHUPOBAHUH.

Hurunbpunnoe ckperusanue. Tperuil 3akoH MeHens — 3aK0H HE3aBUCUMOI0
HacJIeJOBaHUS MPU3HAKOB, IluTonornueckue OCHOBBI JIMTHOPHTHOTO
CKpeLLUBAHUS.

CuermieHHOe HacienoBaHue npusHakoB. Paborer T. Moprana. CuenneHHoe
HACIIC[JOBAHWE T'EHOB, HAPYILICHHE CLEIUICHUS MEXIY T'€HaMH. XPOMOCOMHAas
TEOPUSI HACIIEICTBEHHOCTH.

["'eneTuka mosa. XpoMOCOMHBIN MEXaHM3M OIPE/IeNICeHUd 110J1a. AYyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporameTHbIN 1oj. ['eHeTHueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacneqoBaHue MPU3HAKOB, CLEIUIEHHBIX C MOJIOM.

I'enotun kak nenocrtHas cucrema. IlnefoTponus — MHOXKECTBEHHOE JEHCTBHUE
reHa. MHOKeCTBEHHbIM aiuienu3M. B3auMojieiicTBUe HeaUleJbHbIX T'€HOB.
Kommnnemenrapuocts. Dnucras. Ionumepus.

['eneTnyeckuil KOHTPOIJIb Pa3BUTHS PACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3UOJIOTHYECKUX TMPOLECCOB, TMOBEJACHHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICHCTBUSI «XO035UH
— Tapa3suT» MU «XO3IUH — MHUKpOOHOM». ['eHeTHdeckue acrneKTbl KOHTPOJIS U
W3MEHEHHs] HAC/IeICTBeHHOW HH(OPMallUK B TOKOJICHHUSIX KJIETOK M OPraHU3MOB.

JlemoncTpanuu

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

Tabnuupl u cxemsl: «[lepBbiit 1 BTOpo# 3akoHbl Menaens», «Tpetuii 3aKoH
Mennens», «AHanu3upyromiee ckpemuBaHue», «HemnomHoe noMUHHpOBaHUEY,
«CrerieHHOe HAaclleIOBaHUE MPU3HAKOB Yy JIpo3oduibl», «l'eHeTuka mnosay,



«Kapuotun denoBeka», «Kapmorum gposodunsr»y, «Kapuotnm nTHIBD,
«MHO)KeCTBEHHbIN aean3m», «B3aumMoieicTBUe reHOBY.

OOopyoBanue: Mojelb JUIsi  JIGMOHCTPAIMM 3aKOHOB  €JIMHOO0Opa3us
THOpPUIIOB TIEPBOTO TMOKOJEHHUS M pPACUICIUICHUsS TPU3HAKOB, MOMAEIb A
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOI'O HAcCJICAOBAaHHUSA MPHU3HAKOB, MOJECIb IS
JEMOHCTPAlMKU CIEMJICHHOTO HACJAEIOBaHUsA MPU3HAKOB, CBETOBOM MHMKPOCKOI,
MHUKpornpenapart: «/lpo3oduiay.

[IpakTHyeckass padora «M3ydeHune pe3ynbTaToB  MOHOTHOPHIAHOTO
CKpEIINBAHUA Y APO30(HITBI.

[lpakTnueckass pabdora  «lM3yuenue  pe3ynbTaToB  JUTHOPUIHOTO
CKPCLIMBAHUA Y APO30(HIIBI.

Tema 13. 3aKoHOMEPHOCTH U3MEHYHBOCTH

BzaumopaeiictBue reHoTHna W cpeasl npu  GopmupoBaHun ¢eHOTHIA.
N3menuuBocTh mpusHakoB. KayecTBEHHBIE M KOJUUYECTBEHHBIC NMPU3HAKU. BuUIb
U3MEHYUBOCTHU: HEHACJICACTBEHHAS U HACJICICTBCHHAS.

MoaudukaunonHas HW3MEHYMBOCTb. Ponb cpeael B opMUpOBaHHH
MOJAU(PUKAUUMOHHON H3MeHYuBOCTH. Hopma peaknuu mnpusHaka. BapuanuoHHBIN
pan u Bapuanuonnass kpupas (B. Horanncen). CpoiicTBa MOAM(DHKAIIMOHHOH
U3MEHYHUBOCTH.

["eHoTHNMUeCcKass U3MEHYUBOCTh. CBOMCTBA Fr€HOTHUITUYECKON U3MEHUYUBOCTH.
Buibl reHOTUITHYECKON U3MEHUMBOCTU: KOMOMHATUBHAS, MYTAllMOHHAS.

KomOunaTuBHass u3MeH4YuBOCTh. Meio03 U I0JOBOM MpoLecC — OCHOBA
KOMOMHATHBHOH U3MEHYHMBOCTHU. POJIb KOMOMHATHBHON M3MEHYHUBOCTH B CO3JIaHUH
TE€HETUYECKOr0 pazHooOpa3us B Mpeiesiax OJIHOro BUA.

MyTaluMoHHasT W3MEHUYMBOCTb. Buabl MyTamuii: TreHHble, XPOMOCOMHBIE,
reHomuble. CHOHTaHHBIE W  HHAYUHPOBAaHHBIE MyTaUUH. SaepHble H
nurorjasmMaruyeckue Myrauuu. Comaruyeckue U MojioBble MyTauuu. [IpuduHbl
BO3HUKHOBEHMsT MyTauMi. MyTareHsl MW WX BIHMSHAE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOTO TIpOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacneacTBeHHOM uaMmenHunBoctu (H.M. BaBunos). BuesjepHas U3MEeHUMBOCTL U
HACJICICTBEHHOCTb.

Snueenemurka u SnUceHoMuUKd, poiab ISHUSEHeMUHYeCKuUx qbaxmopoe 6
HACIe008aHUU U USMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS8 Y OPSAHUZMOB.

JlemoncTpanuu

[Toptpetsl: I'. 1e ®pus, B. Horanncen, H. M. BaBunos.

Tabmuubsl u  cxembl: «Buabsl u3mMeHuMBOCTH», «MoaudukanmoHHas
U3MEHYHUBOCTHY, «KombOunaruBHas U3MEHUYHMBOCTHY, «Meiio3y,
«OmnogoTBOpeHue», «I enernyeckue 3a00eBaHus YeJOBEKa», « BBl MyTalMii».



O6opynoBanue: *HUBble W TepOapHBIC IK3EMIUIAPbI KOMHATHBIX PAcTeHHMH,
pucysku (otorpadun) KUBOTHBIX € PA3IHUYHBIMU BUIAMH U3MEHUYHUBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEH
MoIuGHUKAHOHHOW u3MeHunBocTH. [locTpoenne BapwallMOHHOTO psiia H
BAPUALIMOHHOU KPUBOMY.

IlpakTuueckas padora «Mytauun y apo3odmiabl  (Ha TOTOBBIX
MHKponpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapuorun vemoseka. MexayHaposiHas mporpaMma HMCCIIEIOBaHHA T€HOMaA
yesloBeKa.  MeToJbl M3y4CHMs  ICHCTHMKHM  4YCJIOBCKA:  I'CHEAJOTMYCCKHM,
OIM3HELOBBIH, HATOTCHETHYECKHH, MOITYJIAIIMOHHO-CTaTUCTHYECKAH,
MOJIEKYJIAPHO-I€HETHYECKU. CospeMeHHOE Olpe/ICIICHHUE IeHOTHIIA:
MMOJTHOTCHOMHOE CEKBEHHPOBAHHUE, M'CHOTUIIMPOBAHUE, B TOM UYHCIC C MOMOIUbIO
[T1[P-ananmu3a. HacnenctBennsie 3a00aeBanus yesioBeKka. [ eHHBIC 1 XpOMOCOMHBIE
Oone3HM uesnoBeka. boe3sHW ¢ HACICACTBEHHOH IPEApacIOIOKCHHOCTBIO.
3Ha4YeHHE MEAMIMHCKON I'C€HETHKU B NPEIOTBPAIICHUH M JI€YCHHH T'eHETHYECKHUX
3a0o0ieBaHuil 4denoBeka. Meauko-reHeTHYeckoe KOHCYJIbTHpoBaHue. CTBOJIOBbBIE
KJIeTKH. [IOHATHE «T€HETHYECKOro rpy3a». DTHYECKHE aCMeKThl HCCICIOBAHUN B
001acTH peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eHeTnyeckue (AKTOpPHl MOBBINICHHOM YYBCTBUTEIBHOCTH 4YEJIOBEKA K
(Gu3nyecKOMy M XMMHUYECKOMY 3arpsA3HEHHUIO OKpYyKalollen cpejpl. ['eneTnyeckas
NIPEIPaCIOIOKEHHOCTh YEI0BEKA K [TATOJOTUSIM.

JlemoHcTpanuu

Tabmuupsr u cxemsl: «KapuoTun denoBeka», «MeToJbl H3yUYeHHsI TEHETUKH
yesloBeKkay, «I eHernueckue 3a00JeBaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocraBieHUe U aHAJIU3 POLOCIOBHOW.

Tema 15. Cestekuiust OpraHu3mMoBn

JlomMecTukanusa ¥ CeJeKkius. 3apokJeHHe CeJNeKIMd U JIOMECTHKaIHMH.
Yuenne H. WM. BaBunoBa o lLleHTpax TmPOUCXOXKAEHUSI W MHOroo0Opasus
KYJbTYPHBIX pacTeHUl. Pojb cenekuuu B CO3/1aHUM COPTOB PACTEHUN M MOPOJ]
*uBOTHBIX. CopT, mnopojaa, IITaMM. 3aKOH T'OMOJIOTHMYECKHX PAI0B B
HacnencTBeHHOM u3MeHuuBoctd H. WM. BaBuinoBa, ero 3HaueHue s
CeJIEKITMOHHO paboThI.

MeTonbl cenekiMoHHON paboThl. MckyccTBeHHBI OTOOp: MacCOBBIA U
WUHIAUBU/lyalbHbIA.  DTallbl KOMOMHALIMOHHOM  cenekuuu.  Mcnbitanue
NPOU3BOIUTENENH MO MNOTOMCTBY. OTOOp MO TE€HOTHIY C TOMOIIBIO OIEHKH
(heHOTHIIAa TOTOMCTBA U OTOOP 110 I€HOTHUITY ¢ IoMoIlbk0 aHanu3a JJHK.

WckyccTBEHHBIH ~ MyTareHe3  Kak  METOJ  CENEeKIMOHHOW  padoTHhl.
PanpnannoHHbI 1 XUMHYECKHUI MyTareHe3 Kak MCTOYHUK MYTalHUil y KyJIbTYPHBIX



¢opm opranmsmoB. Mcmonb3oBaHHEe TEHOMHOTO pPEAAKTHPOBAHHSA M METOJIOB
pexkomOuHanTHbIX JIHK st monydyenus ncxogHoro Marepuana uisi CENEKIIUH.

[Tonyuenue MOJHUTIIIONIOB. BryTpuBHnoBas ruOpuI3aIms.
bmuskoponacTtBeHHoe — ckpemmBanue, wian  uHOpuauHr.  HepoactBenHoe
CKpelmuBaHue, Wiu ayTOpuaudr. ['ereposuc u ero npuuussl. Mcnomb3oBanue
rerepo3uca B cenekuuu. OtnanéHnas ruOpuansanms. lIpeomonenue Oecnmomus
MEKBUAOBBIX THOPUAOB. JlOCTUKEHHS CEIEKIINN PACTCHUN U KUBOTHBIX. «3eéHast
PeBONIOYUSY.

CoxpaHeHHe U M3Y4YEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN W
MX JUKAX  pOJAMYEH  JUI1  CO3/1aHMs  HOBBIX COPTOB U THOpUAOB
CEIbCKOXO3SMCTBEHHBIX  KYJbTYp. FH3yuenue, coxpawenue U  YnpasieHue
2EHEeMUYEeCKUMU PeCcypcami CelbCKOXO3AUCTNGEHHBIX U NPOMBICI0GLIX JICUGOMHBIX
6 YEIAX YAVHUEHUA CYWECBYIOWUX U CO30AHUA HOBLIX NOPOO, TUHUL U KPOCCO8, 8
MOM YuCle ¢ NPUMEHEHUEM COBPEMEHHbIX MeMOO08 HAYYHLIX UCCIe008AHUI,
nepeodosvlx uoell u nepCneKmuEHbIX MEXHON02ULL.

JdemoucTpauuu

[loprpersi: H. U. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykesanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuuel U cxeMbl: «L{eHTpbl TPOUCXOKIEHUS U MHOTOO0pa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH rOMOJOTHUECKUX PSJOB B HACJIEACTBEHHOM M3MEHUYUBOCTHY,
«Metoapl cenexkuumny, «OTaanénnas rudpuausanusy, «Myrtarenes».

JlabopaTopHas padora «/3ydeHue COPTOB KYJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopuasi padora «/3ydyeHue METOLNOB CEJIEKIIMH PACTEHUIT».

[IpakTHuyeckast padora «lIpuBuBKa pacTeHUIN.

Ikekypeusi «OCHOBHBIE METO/BI U JIOCTHXKEHHS CENIEKI[MH PAaCTeHUHl U
KUBOTHBIX (Ha CEJIEKIIUOHHYH) CTaHIIHIO, [JIEMEHHYO bepmy,
COPTOMCHIBITATENIbHBIN  yYaCTOK, B TEIUIMYHOE XO35iCTBO, B J1aDOpAaTOPHIO
arpOyHHUBEPCHUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. buorexHo/I0rust U CHHTeTHYecKast OMO0JIOTH sl

OOBeKThl, UCMOJIb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE W TKAHEBBIE
KYJIBTYPBI, MHUKPOOPTaHU3MBI, Ux XapaKTepPUCTHUKA. Tpaguuonnas
OuorexHosorusi:  xjebonedyeHue, MOJIYyYEHHE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOJIEMEe. MukpoOuonoruueckuii cuHte3. OOBEKTHI MUKPOOMOJIOTHYECKHUX
TexHosiorui. [TpousBoacTBo Oesika, aMUHOKHMCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO M3MEHEHUS M
KOHCTPYUPOBAHUSI TEHOMOB C L(EJIbI0 [10JIyYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
CcoAepIKalllMX HE BCTPEUAIOUINECS B MPUPOIe OMOCMHTETUYECKHUE MY TH.



Knerounasa mnxkenepusa. MeToasl KyJbTypbl KJIETOK M TKaHEH PacTeHUN U
#uBOTHbIX. Kpuobanku. Comarudeckass ruOpuau3anuss W COMATHYECKUN
smOpuorenes. Mcnosib3oBaHue TrarjiouJIoB B CEJIEKIMU pactenuit. [loayuenue
MOHOKIOHANLHBIX anmumei. Mcnoavzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 meduyurne. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKIus
AULIEKIIETOK U KJIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTAMU AAEP KIETOK.
Texnonoeuu  0300posieHLs, KVIbMUBUPOBAHUS U MUKPOKIOHATbHO2O
PA3ZMHOJCEHUS CeNbCKOXO3AUCTNEEHHBIX KYAbMYP.

XpoMocomMHass W TeHHasd WHKeHepus. VCKyCCTBEHHBIM CHHTE3 Te€Ha H
KoHcTpyHupoBaHue pekombunanTHbeIX JIHK. Cozdanue mpanceennvix opeanuszmos.
JlocTmkeHns M MNEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPUH.
DKOJIOTUYECKHUE U ATUYECKHUE MPOOIEMbI TEHHON HHKEHEPHUH.

Meaurmackue onorexnosioruu. Iloctrenomuas tudposas meauimna. [1LP-
IUarHocTuka. MeTaOoNOMHBIM aHaiau3, TEHOLCHTPHUYECKHH aHalIu3 MpoTeoMa
4EJIOBEKA Ul OLICHKH COCTOSHHMA €ro 340poBbs. VCIONB30BaHUE CTBOJIOBBIX
kneTok. TaprerHas Tepamua paka. 3D-Ouommxkenepus ana  pa3paboTKu
(yHIaMEHTANIbHBIX OCHOB MEAULMUHCKUX TEXHOJOIHMM, CO3JaHUsl KOMILIEKCHBIX
TKaHEH COYETaHHMEM TEXHOJOTHHM TPEXMEPHOro OMOMPHUHTHHTra M ckadonamHra
IUIS peLleHus 3a/1ay [1epCOHATU3UPOBAHHON MEULIUHBL.

Co3/aHre BEKTOPHBIX BaKIMH C IEJIbI0 00ecreyeHus: KOMOMHUPOBAHHOM
3aluThl OT BO3Oyauteneir OPBU, ycTaHoBieHHE MOIEKYJISPHBIX MEXaHM3MOB
dbyukuuonupoanusi PHK-copepxanux BUPYCOB, BbI3BIBAKOLIUX OCOOO ONacHbIe
3a00seBaHus YEJIOBEKA U JKUBOTHBIX.

JlemouncTpanuu

Tabnuuel u cxeMbl: «Mcnonp30BaHue MUKPOOPTraHU3MOB B MPOMBILLICHHOM
npou3BoICcTBEY, «KileTouHast uHkeHepus», «I eHHass HHKEHEPUsD.

JlaGoparopuasi pabora «3yueHue 00BbEKTOB OUOTEXHOJIOTHI.

IIpakTHyeckas padora «[loaydyeHre MOJIOYHOKHUCIIBIX TIPOJTYKTOBY.

Jkckypensi «bHOTEXHOJNOTUS — BaXKHEWIas NPOU3BOJUTENIBHAS —CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apokaenne W pasBUTHE IBOJIOIMHOHHBIX MpeJCTABJICEHHH B
OHOJI0OTHH

OpomonuonHas teopus Y. Japsuna. Ilpeanocbuik BO3HUKHOBEHWHS
napBuHM3Ma. JKu3Hb U HayuHas JiedaTenbHocTh Y. JlapBuHa.

JBHKyLIME CHUIIBI DBOTIOLMK BUAOB 10 Y. JlapBuHy (BBICOKast HHTEHCUBHOCTB
pPa3MHOXKEHUSI OpraHM3MOB, HACII€JICTBEHHAs M3MEHYMBOCTh, Ooprba 3a
CYyILIECTBOBAHHE, ECTECTBEHHBIN M MCKYCCTBEHHBIH 0TOOD).



Odopmnenne cuaTeTHHeckor Teopun HsBomonuu (CTD). HedlTpanbaas
teopusi ABoonMH. (CoBpeMEHHass JIBOJIOLMOHHAs OWONOrusA. 3HAYCHHUE
9BOJIIOIIMOHHON TEOPHUHU B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHbBI MUpa.

JlemoucTpanuu

[loprpersl: Apuctrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosee, Y. Jlapsun, C. C. YerBepukos, W. 1. [lImansraysen, Jx. Xonnenn, /. K.
benses.

Tabmuier u  cxembl: «Cucrema xuBoi mpupoabl (mo K. JIuanero)»,
«Jlecthnma xuBBIX cymectB (mo Jlamapky)», «Mexannsm QopMHpOBaHHSA
NPUCIIOCOO0eHU Yy pacTeHMd W KUBOTHBIX (no Jlamapky)», «Kapra-cxema
MapmpyTa nmytemectsus Y. Jdapsuna», «Haxoaku Y. Japsuna», «Popmbr 00pb0ObI
3a cyuecrBoBanue», «llopoabl roaybden», «MHoroodopasue KyjabTypHbIX (hopm
KarmycTe», «[lopoabl fomMalHuX KUBOTHBIX», «CXxeMa 00pa3oBaHusa HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIICHUS ABHKYLIUX CHJI IBOJIOLIUNY,
«OCHOBHBIC TIOJIOKCHUSA CUHTCTHUCCKOMN TCOPHH IBOTIOLIIY.

Tema 2. MUKPO3BOJIIOLNSA H €€ Pe3yabTAThI

[lonynsauus kak 3neMeHTapHasi euHULA 3BOIOUUH. COBpEMEHHBIE METO/bI
OIICHKH TEeHETHYECKOro pa3zHooOpasus U CTPYKTypbl nomyssiiuil. M3menenue
reHo(oHa TOMYJSLMH KaK »dJIEMEHTApHOE OHBOJIOLHOHHOE SBJICHHUE. 3aKOH
reHeTudeckoro pasHoecus /. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPbl (ABMKYILKUE CHIBI) HBOMIOLMH. MyTaluOHHBIH
npouecc. KoMmOuHatuBHasT U3MeHUMBOCTb. Jlpeli) reHoB — ciydaiiHble
HeHanpapJeHHbIE M3MEHEHHs 4YacToT ajuieneil B monynsuusx. Dddekr
ocHoBatens. Ippexm oOymoviLrounozo 2opaviwika. CHUdCCHUE 2eHemuU4ecKo2o
paznoodpazus: npuuulbl u cieocmeus. llposisnenue sghgpexma opetigha 2eros &
oonvwux U manelx  nonyaayusx.  Murpanuu.  M3omaums  HOMYJISUUKA:
reorpaguueckas (IpoCTpaHCTBEHHAs ), OMoJIOrnyecKas (pernpoayKTuBHas).

EcrectBennsblii oTOOp — Hampasistomuil  ¢akrop sBoouuu. Dopmbl
€CTECTBEHHOI'0  OTOOpa:  IABWXKYIIMH, CTAOMIM3UPYIOUIHI, pa3pbIBarOLINiA
(nu3pynruBHelii). [lonoBoi oTOOp. BO3HHMKHOBEHHE M 3BOJIOLMS COLMAIBLHOIO
TTOBE/ICHUS JKUBOTHBIX.

[IpucnocobieHHOCT,  OPraHu3MOB  KAaK  pe3yibTaT  MHUKPOIBOJIOIUU.
Bo3HuKHOBeHME  mpucHocOONeHuit y  opraHusmMoB.  ApoMmopdo3bl U
uauoananrauuu. [Tpumepsl npucnocoblieHnii y opranu3mMoB: Mopdororudeckue,
(hU3HUOTIOTHYECKUE, OHOXMMHYECKUE, MOBEICHYECKHE. OTHOCHUTENBLHOCTh
NPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BupooOpa3zoBaHue Kak pe3ylibTaT
MUKpo3BoolMu. M3omsums — xinodeBo Qaktop BujgooOpaszoBanus. Ilytu u
CITOCOOBI BHI000pa3oBaHus: AJUIONIATPUYECKOE (reorpaduueckoe),



CHMIIATPHYECKOE (9KOMOTHYEcKoe), «MTHOBEHHOE» (monuMIuIOn AM3anus,
rudpuan3zanus). JJmuTenbHOCTh 3BOMOIMOHHBIX TPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTMYECKOTO pa3HOoOpasusi.

Pone oaBomoumMoHHOW OWONIOrMM B pa3padOTKE HAy4HbIX METO/OB
coxpaHeHus1 OMopa3zHooOpasua. MUKpPO3BOIIOLMSA ¥ KOIBOJIOLMS Mapa3sHTOB U UX
X035eB. Mexanu3Mbl (OPMUPOBAHUA YCTOWYMBOCTH K aHTHOMOTHKAM M CIOCOOBI
00pbOBI C HEH.

JemoHcTpanuu

[Toprpersi: C. C. HerBepukos, 2. Maiip.

Tabmuubl U cxembl: «MyTanMoHHas W3MEHUYHMBOCTBY, «llonmyssimonHast
CTpYKTypa Buaa», «Cxema mposBiaeHHs 3aKkoHa Xapan—BainOepra», «IBmkynine
CUIIbI HBOJIFOLIUMY, «DKOJIOrHYecKas U30JISIUs TMONYISIUA ceBaHCKON dopenu»,
«['eorpaduueckas M307AUMA  JUCTBEHHHULBI CHOMPCKOH M JIMCTBEHHHIIbI
naypckoiy, «llomyasiroHHbIe BOJIHBI YUCIEHHOCTU XUIITHUKOB U KEPTB», «Cxema
JNCHCTBHUS €CTECTBEHHOTO OTOOpa», «PopMbl OOpLOBI 3a CYIIECTBOBAHHEY,
«uaycTpuanbHblil MeTaHu3M», «KuBble uckomnaemele», «IlokpoBuTenpCcTBEHHASA
OKpacka ’KUBOTHBIX», «IIpenymnpexnaromast OKpacka JKUBOTHBIX),
«DPuznonornueckue agantauun», «IIpUCmocoONMEeHHOCT, OpPraHu3MOB M €€
OTHOCUTEIBLHOCTEY», «Kpurepun Buga», «Bunbl-nBoitHukn», «CTpyKTypa BUAa B
npupojie», «CrocoObl BHI000pa3oBanusy, «Ieorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JIAHJBIIICHY, «DKOJIOrHYecKoe BUAO00pa30BaHUE BHUJIOB CHHMID),
«[Tonmuruionibl pacrenuity, «KanycTHo-pejeuHblid ruOpu .

ObopyoBanue: repdbapuu pacTeHni, KOIJIEKIMH HACEKOMBIX, Uyyesa MTHIL U
3Bepeil ¢ MpuMepaMu pa3IMYHBIX NPUCIIOCOONICHUN, uydela TNTHUIl U 3BepeH
pa3HbIX BMJIOB, Trepbapuu pacTeHHWH OnM3KUX BHJIOB, 0Opa30BaBIIMUXCS
Pa3IMYHBIMU CITOCOOAMH.

JlaGoparopunass pabora «BbisiBlieHHEe H3MEHUUBOCTH Yy 0CO0Ed OJHOro
BUJIA».

Jlabopatopuas  pabora  «IIpucrmocobneHus  OpraHusMoOB M HX
OTHOCHUTEJIbHAS 11eJ1eCO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB 10 MOP(OJIOrHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BOJIIOIUS U €€ pe3y ibTaThl

Mertoasl  uM3ydeHMST MakpodBoOMONUHU. [laneoHTOIOrMUecKHEe  METOIbI
u3ydeHust somouuu. Ilepexognsie  ¢gopMbl U QUIOreHETHYECKUE  Psijibl
OpraHU3MOB.

buoreorpaduyeckue merTonbl u3ydeHus sBosronuud. CpaBHeHue Giopbl U
(¢ayHbl MarepukoB M OCTpoBOB. buoreorpagpuueckue odnsactu 3emuu. Buabl-
SHJEMUKHU U PEITUKTBHIL.



OMOpPHOIIOTUYECKHE M CPAaBHUTEIBHO-MOP(HOIOTUYECKHE METOIBI H3YUCHHS
9BOMONMHU. ['eHeTHyeckne MexaHU3Mbl HBONIOLMH OHTOT€HE3a W MOSIBICHUSA
9BOJIOIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W QHAJIOTWYHBIE  OPraHBbI.
Pynuventapubie  opranbl M artaBU3Mbl.  MOJNEKYISAPHO-TE€HETHYECKHE,
OMOXMMHYECKME M MaTEeMaTHYCCKUE  METO/Abl  M3YYCHHS  3BOJIIOLIMH.
['omomornynbie TeHbl. COBpeMEHHBIE METOMABI MOCTPOCHHS (DHIOTEHETHYECKHX
NEPEBbEB.

XpOMOCOMHBIE MYTAIlUU U IBOJIIOIIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TIpaBHIIa) 3BOMOMHH. [Ipunyun cmenvr hyHKyuil.
HeoOpatumocts 3BomonMy. AmantuBHas paauaudd. HepaBHOMEPHOCTb TEMIIOB
9BOJIIOLHH.

JlemoncTpanuu

[Toptpets: K. M. bap, A. O. Kosanesckuii, @. Mromnep, 2. I ekkeb.

Tabnumpl U cxeMbl: «DUIOTCHETHYCSCKUIN pA JIOMAIN», «ApPXCONTEPUKCY,
«3Bepo3yOble  swmwepel»,  «Crerouedane»,  «Pununodpurs»,  «CeMeHHbIC
ManopoTHUKM», «buoreorpapudeckue 30HB 3eMianm», «llpeid KOHTHUHEHTOBY,
«Penuktely, «HauaneHble craguu >MOPHOHAIIBHOIO pPa3BUTUS I[103BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M AHAJIOTHYHBIC OpraHel», «PyauMeHTb,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeNOBEKAa W IIUMIAH3e», «l IaBHBIE
HAMPABJICHUS 3BOTOLUNY, «OO0LIHe 3aKOHOMEPHOCTH 3BOJTIOLIMI.

OOGopyaoBaHue: KOJUICKIMH, TrepOapuu, MYJSDKM HMCKOIMAeMbIX OCTATKOB
OPraHU3MOB, MYJISDKH FOMOJIOTHYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKI[MU HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pasBuTHE *KH3HHA Ha 3emiie

HayuHble rumores3sl NPOUCXOXKIEHUS JKU3HU Ha 3emie. AOuoreHes u
naHcrepmus. JloHayunble mpeaCTaBlICHUS O 3apPOKICHUU JKU3HHU (KpEalmoOHU3M).
['unoTe3a NoCTOSIHHOrO CaMO3apOKIEHUS )KU3HH U €& onpoBepikeHue onbitamu .
Penu, JI. Cnannanuanu, JI. Iactepa. [Iporcxoxaenue ;Ku3H1 U aCTPOOHOIOTHSI.

OcHOBHBIE ITaIbI HEOpPraHUYEeCKO DBOJIIOLIHAH. [TnanerapHas
(reosornyeckas) 9SBOMIIOLHs. XUMHUUYECKass 3BOMIONUSA. AOHOreHHbIH CHHTE3
opraHuMyeckux BemiecTB M3 Heopranudeckux. Oneir C. Mumnepa u I'. HOpm.
OOpaszoBanue mnonuMepoB u3 MoHomepoB. KoaueppatHas runoreza A. W.
Onapuna, runoresa nepsuyHoro OyiboHa k. Xonaeitna, reneTuueckas runoresa
I'. Ménnepa. Pubosumbl (T. Yek) u rumoreza «mupa PHK» VY. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHE MPOTOKIICTKHU.

HUctopus 3emam u meroasl e€ u3yuyeHusa. Mckonaemble OpraHUyecKHe
ocratkd. [eoxpononorus u e€ wMeronael. OTHOCUTENIbHASE W aOCOJFOTHAs
re0XpOHOJIOrHs. ['e0XpoHOIOrHYecKast mKaaa: S0Hbl, IPbl, MEPHUOIbI, FMOXH.



HayaneHble STambl opranndeckod sBomtouuu. [losgBneHne u H>BOMHOLHA
MEPBbIX KIIETOK. JBOJIIONUA MeTadoin3Ma. BO3HHMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIC OMOMIEHKN KaK aHaJIoT MEPBBIX Ha 3emMiie COOOIIECTB.
Crpomaronutel. [IpokapnoTsl 1 3yKapHOTHI.

[Ipoucxoxaenue sykaproT (cUMOHOreHe3). DBOJIOLMOHHOE TPOUCX0K/ICHHE
BUpYyCcOB. lIpoMcxoixkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHbBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIONUH BBICIIHX pacTeHni. OcHOBHBIE apoMOp(O3bI
pacrenud. Bpixon pacrtenunt Ha cymry. [losgBieHue CHopoBBIX pacTEHUH H
3aBoeBaHue uMHM cyimH. CemeHHble pacTteHus. lIpoucxoxaeHue IBETKOBBIX
pacTeHHH.

OcCHOBHBIE 3Tarbl 3BOJIOIUU KUBOTHOrO Mupa. OCHOBHbIE apoMopdo3bl
KUBOTHBIX. Benackas dayna. KeMOpuiicknii B3pbIB — MOABICHUE COBPEMEHHBIX
Tunos. llepBbie XopaoBsle kUBOTHBIE. JKU3HE B BOJe. JBOIOLUSA M03BOHOYHBIX.
[Ipoucxoxaenue ampuduil u pentuauii. [IpoucxoxkaeHue MIICKOIMUTAOIIMX H
ntul. [lpunoun kmoueBoro apomopdosa. OcBoeHue OECMO3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTue ku3HM Ha 3emsie MO dpaM MU MEPHOAAM: apXxei, MpOoTepo3oi,
[ajgeo30M, Me3030M, KalHO30M. OOm@as XapakTepuCTHKa  KIUMara |
reosioruyeckux rnpoueccos. [losBieHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycloBUs U BIUSAHUE HA FA30BbIH COCTAB aTMOC(epHI.

MaccoBble BBIMUPaHHUSI — 3KOJIOIMYECKHE KPU3UCHI Tpouuioro. [Ipuduusr u
CIIEJICTBUSI MAcCOBBIX BbIMUpaHUil. COBpEMEHHBIN SKOJOTMYECKHA KPHU3HUC, ero
ocobennoctH. [Ipo6iiema coxpanenust OuopaszHooOpaszus Ha 3emiie.

CoBpemeHHast cucteMa opraHudeckoro mupa. [IpuHOMnbl KiaccuUKaUu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIbI OPraHU3MOB.

JlemoncTpanuu

[Toptpetsl: ®@. Pean, JI. Cnamnanuanu, JI. Ilacrep, U. M. Meunukos, A. U.
Omnapun, x. Xongenn, I'. Mémep, C. Munnep, I'. FOpu.

Tabnuupsl 1 cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa no
U3YUYCHHMIO CaMO3apokaeHusi ku3Hm», «Cxema ombita C. Mumnepa, I'. HOpuy,
«JTtambl  HEOpraHW4YeckoM  ABomonuuy, «l'eoXxpoHonoruueckas  IIKaiay,
«HavayibHble 3Tanbl OpraHuyuecKkoi >BomoOLHM», «CxeMa 00pa30BaHMs YKaApHOT
nyTéM cumOuorenesa», «Cucrema XKuBOW mnpupons», «CTpoeHHe BHUpYCay,
«Apomopdo3bl  pacteHuit», «PuHuoputs», «OMHOKIETOUHBIE BOJOPOCINY,
«MHoroknerounsle Bojgopocam», «Mxw», «llanopotHukn», «l'omoceMeHHbIE
pactenus», «OpraHbl [BETKOBBIX pacTeHUui», «Cxema pa3BUTUS KUBOTHOIO
mupa», «Apomopdo3bl KMBOTHBIX», «lIpocreiimme», «KHIIEYHONOIOCTHBIEY,
«ITnockue YEPBUY, «YneHucToHOTHEY, «PBI10BI, «3eMHOBOJIHBIEY,



«lIpecmbikaromueca», «lltuuby, «Munekonutatomme», «Pa3BuTtHe KHU3HHA B
apxemckoi spe», «PazBuTne KU3HU B IPOTEPO30UCKON 3pe», «Pa3BuTHE *KU3HU B
MaJICO30MCKOM 3pey», «Pa3BuTHe KU3HKU B ME30301CKON 3pe», «Pa3BuTHe KU3HU B
KanHO30MCKOM 3pe», «CoBpeMEHHasi CHCTEMa OPTaHUYECKOTO MHUPAy.

OOGopyaoBanue: repbapuu pacTeHUH pa3IWYHBIX OT/AEIOB, KOJUICKIIHH
HACEKOMBIX, BJIAKHbIE MTPENApaThl JKUBOTHBIX, PAKOBHHbI MOJUTFHOCKOB, KOJUIEKIUH
UTJIOKOKHMX, CKEJIEThl [M03BOHOYHBIX JKMBOTHBIX, 4y4ela IITUI[ W 3BEpeH,
KOJUIEKIIMA OKAaMEHEIOCTEeH, TOJIE3HBIX HCKOMAaeMbIX, MYJ/ISKH OpraHHYeCcKhx
OCTaTKOB OPraHU3MOB.

BupryaasHass JaboparopHas padora «MojenupoBaHue — OIBITOB
Mumnepa—tOpu no u3ydeHno aOMOTEHHOTO CHHTE3a OPTaHNYECKUX COCTMHEHHUI B
MEePBUYHOH aTrMochepe».

Jlaboparopnast padora «M3yueHne M OmMMCaHHE HCKONMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

[IpakTHueckas padora «l3yueHne OCOOCHHOCTEH CTPOCHUS pacTCHUH
Pa3HbIX OTAEIIOBY.

IIpakTHyeckas padora «l3yueHne oCOOEHHOCTEH CTPOCHUS ITO3BOHOUYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4e10BeKa — AHTPOINOIeHe3

Paziensl 1 3a1a4u aHTPOIMOAOrHU. MEeTO/Ibl aHTPOIIOJIOTIUH.

CraHOBIEHUE TPEICTABICHUN O MPOUCXOXKACHUH 4YenoBeka. Penurnosueie
B033peHusi. COBpeMeHHbIE HAYYHbIE TEOPUH.

CX0/ICTBO 4€JIOBEKA C JKUBOTHBIMH. CHCTEMATHUECKOE MOJIOKEHNE YEIIOBEKA.
CBujerenscTBa  CXOJCTBA  YEJIOBEKAa C  JKMBOTHBIMHU:  CPaBHHTEIBHO-
MOp(oJIornYecKHe, IMOPUOJIOrMYECKHE, ($u310sI0ro-OHOXUMHUYECKHe,
noBejieHueckre. OTauyus 4elnoBeKa OT KUBOTHBIX. [IpAMOX0KAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAIILHOM
CHCTEMBI.

JBuxyimiue cuibl (GakTopbl) aHTPOIIOTeHe3a: OUOJIOTHYECKHE, COLIMAIIbHBIE.
CooTHolleHHe OMOJIOrHYeCKX U COLMAIbHBIX (PaKTOPOB B aHTPOIIOT€HE3e.

OCHOBHbIE CTauU aHTpororeHesa. PaHHue 4YesnoBeKOOOpa3Hble O00E3bSHBI
(IIPOKOHCYJIbI) U PAHHME ITOHTH/JIbl — O0LIME MPEeJIKU YeIOBEKOOOpa3HbIX 00e3bsiH U
TH0/1eN. ABCTPAJIONUTEKH — JBYHOTHE TIPEJAKH toAeH. YenoBek yMmenblii, repBbie
U3rOTOBJIEHUS OpyAuil Tpyaa. YenoBek NpsMOXOASUINAN U MEPBBINA BBIXOJ JIFOAEH
3a  mnpenensl  Adpuku. Yenoexk redpensOeprckuii — oOmmi  npegok
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJOBEKA Pa3yMHOro. YenoBeK HeaHAepTalIbCKUN
KaK BHUJ JIIOJIe XOJIOAHOTO Kiumara. YenoBek pa3yMHbId COBPEMEHHOI'O THIIA,
JIEHUCOBCKUM 4EJIOBEK, OCBOCHME KOHTMHEHTOB 3a 1mpeaenamMmu AQpHUKH.
[TaneoreneTrka u naneoreHOMHKA.



OBOIONHA COBPEMEHHOTO 4YenoBeKka. EcTecTBeHHBIN OTOOP B MOMyJIALMAX
yenoBeka. MyrtanuoHHsell nipouiecc U noguMopdusM. [lomynsiuuoHHbIE BOJIHBI,
napeiid reHos, murpamnus u «3ddeKT ocHoBaTeI » B MOMYJAIMIX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue pacel. llonstue o pace. boibuime pacbl: e€Bporeou/Hast
(eBpasmiickas),  aBCTpajo-HerpouaHas  (dKBaTOpHaNbHAsA),  MOHTOJOHWAHAS
(a3maTcko-aMepuKaHcKasi). Bpems u myTH paccelieHHsi 4ellOBEKa [0 IUIaHETe.
EnuncrBo  yesioBeyeckux  pac. Hayunas  HECOCTOATENBHOCTH  pacu3Ma.
[TprcmocoOMeHHOCTh YelOBeKka K Pa3HBIM  YCIOBHAM OKPYKAIOMICH CpEebl.
Bnusuue reorpadguyeckoi cpeapl u  Apeida reHoB Ha Mopdosorur H
(GU3HOIOTHIO YeTOBEKA.

MexaucuuIuIinHapable  MeToAbl B (DU3UUYECKOH  (OMOJIOrHYecKOi)
AQHTPOIOJOTHU.  DBOJIIOLMOHHAA ~ AHTPOIOJIOTHSA WU TAJICOAHTPOIOIOTHs
YeJI0BEYECKUX IOMYJIAIUN. buoconuaneHble HCCIEN0BaHUSA IIPUPOJLI YelIOBEKA.
VccenegoBanue KO3BOIOLHK OHOJIOTHYECKOro U COLMAILHOIO B YEJIOBEKE.

JdemoucTpauuu

[Toprpersr: Y. dapsun, JI. Jluku, A. 5. Porunckuii, M. M. I'epacumos.

Tabnuupl U cxeMbl: «MeToabl AaHTPOMOJIOTHIY, «I OJIOBHOM MO3T YeIOBEKaY,
«YemoBekooOpaszHble 00€3bsHBI», «CKeneT 4eloBeKa W CKeJleT LIUMIIaH3e»,
«PyuMEHTBI M aTaBU3MBDY, «/J{BHKYIIUE CUIIBI AHTPOIIOIEHE3a», « IBOIOLIHOHHOE
IpPEeBO  4YeloBeKa», «ABCTpajonuTek», «YemoBek  ymenslii», «YenoBek
npaMoxo sy, «Jlenucosckuii yenorek» «Heanaepranblbhy, « KpoMaHbOHIBLY,
«IIpeaku yenoBekay, «ITarnbl SBOJTIOIMH YeJIOBEKa», «Packl yesoBeka.

OOGopyaoBaHWe: MYJSIKH — OKAMEHEJIOCTeH, TMpeaMEeTOB MaTepualbHOH
KyJAbTYpbl MPEAKOB 4elloBeKka, penpoaykuuu (dororpaduu) KapTHH C
MU(]OTOrHYeCKUMU W OMONEHCKUMHM CIOKETAMH  TPOUCXOXKACHHUS UeIOBeKa,
doTorpaduu Hax00K UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YelI0BeKa, MOJIEIIb
yepena 4YejnoBEeKa M uepena I[IMMIIAH3€, MOJeJb KHUCTH YelOBEeKa M KHUCTH
IIMMIIaH3€e, MOJEIHN TOPCa MPEIKOB YEIOBEKA.

JlabopaTtopHass padora «M3yueHue ocoOeHHOCTEH CTpOEHUsI CKenera
YEJIOBEKa, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «/3yueHne 3KOJIOrMYECKUX aJIalTANI YeJI0OBEKay.

Tema 6. DKoJIOrHsi — HAyKa 0 B3aHMOOTHOLIEHMSIX OPraHM3MOB H
HAIOPraHN3MEeHHBIX CHCTEM C OKPYJKAIoIei cpenoit

3apoxieHre U pa3BUTHE 3KOJIOTHU B Tpyaax A. 'ymGonbara, K. @. Pynbe,
H. A. Cesepuoga, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3aensl u 3agauu
9KOJOruH. CBsI3b 3KOJIOTUH C APYTUMH HAYKAMH.



Metonpr sxomoruu. [loneBpie HaOmiomeHHA. DKCIEPUMEHTHI B JKOJOTHU:
npupojiHble U naboparopHeie. MogenupoBaHue B 3KOJIOrMU. MOHUTOpPHUHT
OKPYKaIOIEH Cpe/ibl: JIOKAJIbHbIM, PErHOHAIBHBIN U TJ100a/TbHBIH.

3HAaYEHWE OJKOJIOTMYECKMX 3HAHUM Ui YEJIOBEKa. JKOJIOTHYECKOE
MHUPOBO33PCHUE KaK OCHOBA CBSI3CH 4e€/IOBEUYECTBA € IpUpoor. POpMHUPOBAHHUE
9KOJIOTHYECKOH KYJIbTYPbl U 9KOJIOTHYECKON IPAMOTHOCTH HACENIEHUA.

JlemouncTpanuu

[Toptpersr: A. I'ymbonsar, K. ®@. Pynase, H. A. CeBepuos, D. ['ekkens, A.
Tencmu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazaensl sxomorun», «Metoabl skonorun», «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEN CPEAbI».

JlabopaTopHas padora «3ydenue METOJIOB IKOJIOTHYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpeaa oOMTAHUSA

Dkosiornueckue (akTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kiaccupukaus
HKOJIOTUYECKUX (PaKTOPOB: abMOTHYECKUE, OMOTHUICCKUE, aHTpOomoreHHbIe. Obmue
3aKOHOMEPHOCTU HEHCTBUSA dKoJIorudeckux ¢akropos. Ilpasuwio munumyma (K.
Inpenrens, 1O, JInbux). TosepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIC
OpraHHU3MBbl.

Abuornueckue dakropel. CBer kKak sKonoruueckuit dakrop. JleiicTteue
pa3HbIX YYACTKOB COJHEYHOrO CIEKTPa Ha OpPraHU3Mbl. DKOJOTMUYECKUE TPYIIIbI
pacTeHUil M JKUBOTHBIX IO OTHOIIEHUK K cBeTy. CurHaibpHas poJib CBeETa.
DOoTONEPUOIU3M.

Temneparypa kak skojoruyeckuid (akrtop. [lelicTBue TtemmepaTypbl Ha
opranu3Mbl. [IoHKWIOTEpMHBIE U FTOMONOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBbI.

Bnaxnocts kak skosnorudeckui ¢akrop. [Ipucriocobnenusi pacreHuil K
nojep:kanuio BojHoro Oananca. Kiaccudukanms pacTeHMil 10 OTHOILEHHIO K
BoJie. [Tpucnoco0iienus AKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl OOUTAHHMS OPraHWU3MOB: BOJIHAS, HA3€MHO-BO3AYIIHAS, MOYBEHHAS,
ryOMHHAs ~ TOAMOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
ocobeHHOCTH cpesi oOutaHus opraHu3moB. [IpucrnocoOneHuss opraHu3sMoOB K
JKH3HH B Pa3sHBIX cpeﬂax.

buonorndyeckne putmbl. BHemHue u BHyTpeHHUE PHUTMBI. CyTOYHBIE H
roauyubie puTMbl. [Ipucnoco6i1eHHOCTs OpraHu3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHI KH3HMU.

JKuznennole ¢opmbl opraHu3zmoB. [lonstue o Ku3HeHHON dopwme.
JKusHenusie popmMbI pacTEHHI: AEPEBBS, KyCTAPHUKH, KyCTaPHUUKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKuW3HEHHbIE (OPMBI JKHUBOTHBIX: THIPOOHOHTHI,
re00MOHTBI, a9p0OHOHTEI. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HHU.

buotnueckue (hakTOpHI. Buapl OMOTHYECKHX B3aUMO/ICHCTBHUH:
KOHKYPEHIIMs, XHIIIHUYIECTBO, CHMOMO3 U ero dopmsbl. [lapasutnsm, koomneparus,
MYTYaJIu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJieOHU4ecTBO). HeTtpoduueckue
B3aMMOJCHCTBUA  (Tommyeckue, (opuyeckue, ¢adpuyueckne).  3HAYCHHE
OMOTMYECKUX B3aUMOJEHUCTBHN [UIsl CYIIECTBOBAHUS OPraHU3MOB B Cpelie
obutanus. [IpuHIIMT KOHKYPEHTHOTO HCKITIOYEHHS.

JlemoncTpanuu

Tabmuubl U cxembl: «Dkosiorudeckue (axropb», «CBETOBOH CHEKTP»,
«IKOJIOTHYECKHUE TPYIIbI KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIC», «XOJIOJHOKPOBHbIC KHMBOTHBIC», «DU3HOIIOIHMYECKHE aJarnTaluu
KUBOTHBIX», «Cpenpl oOWTaHHs OpraHusMoB», «buomormdeckue puTMBD),
«Kusnennole (opMbl  pacteHui», «KuszHeHHbIE  (QOPMBI  SKUBOTHBIXY,
«DKOoCUCTEMA LIUPOKOIMCTBECHHOIO JIeca», «IKOCHCTEMA XBOMHOIO jecan, «lLlenu
OUTaHus», «XumuuuectBo», «llapasutusm», «Koukypenums», «CumOuos»,
«KomMmeHcanuzm».

Ob6opyaoBanue: repbapuu pPacTeHMH M KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIMSHHUIO Pa3IMYHBIX SKOJOTMYECKHX (PakTOpoB, repOapuu CBETOOOUBBIX,
TEHEIIOOMBBIX M TEHEBBIHOCIMUBBIX PACTCHHH, CBETONNOOUBBIC, TCHEIIOOUBBLIC M
TEHEBBIHOC/IMBbIE KOMHATHBIE PACTEHUS, repOapruu U KOJUIEKIMHU TETUIONI0OMBBIX,
3UMOCTOMKHUX, MOPO30YCTOMUMBBIX PAaCTeHUM, uydena IITULl U 3Bepei, repdapuu
pacTeHui, OTHOCAIIMXCS K TUrpoduram, kcepoduraM, mMe3opuraM, KOMHATHBIE
pacTeHHsl JaHHBIX TPYII, KOJUJIEKIIMU JKUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpejlax,
repOapuu ¥ KOJUIEKIIMM PACTEHUM M IKUBOTHBIX, OOJQJAIOIUX YEepTAMH
NPUCIIOCOOICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBHH JKU3HM, repOapuu u
KOJUIEKIIUM PACTEHHUH M >KUBOTHBIX Pa3]IMYHBIX JKU3HEHHBIX (OPM, KOJUIEKI[UU
KUBOTHBIX, YHACTBYIOLIMX B PA3JIMUHbIX OHOTHUECKUX B3aUMOICHCTBUSAX.

JlaGoparopunast padora «BbIsiBIeHHE NPUCIIOCOONEHUI OPraHU3MOB K
BIIUSIHUIO CBETAY.

Jlabopatopuass pabora «BeisBieHre npHCHOCOOICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTtopnasi padora «AHaTOMHYECKHME OCOOEHHOCTH PpacCTeHHH M3
pa3HBIX MeCT OOUTAHUS.

Tema 8. DKkoj10rusi BUAOB W MOMYJISIIHI

OKOJIOTMYECKAE  XAPAKTEPUCTUKH  TOMYJIALMUU. [Tonynsmus ~ Kak
Ouosiornyeckasi cuctema. Pojib HEOJHOPOJHOCTH Cpelbl, (PU3UUEeCKUX OapbepoB U
0COOEHHOCTEH OMOIOruU BUIOB B (JOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysinuid. OCHOBHBIE TOKA3aTENM TMOMYJISIIIUU: YHUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi M IIONOBasg CTPYKTypa, POXKAAEMOCTb, IPHUPOCT, TEMII pPOCTa,
CMEPTHOCTb, MUT'PALIUA.

OKoJoruuecKas CTpykrypa nonyisiuu. OLeHKa YMCICHHOCTH TOIYJISIHUH.
JluHamMuKka monynALMU U €€ perysnua. buoTHYecKuM MOTEHUMAN TOIMYJIALHH.
MopnenupoBaHue TUHAMUKHU MOMyJaaiuu. KpuBblie pocTa YUCIACHHOCTH TOITYJIALIMH.
KpuBble BbDKMBaHWA. Perynmanus YWCACHHOCTH TOMYJIALMHA: poiib (PaKTOpoOB,
3aBUCAIINUX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTHYECKUE CTPATETHH BUJIOB (T- U
K-ctparerun).

[Tornstne 00 aKomOrMYecKoW HHIIe BUaa. MectooOutanue. MHoromepHas
MoJieIb 3koJorndeckor Humu Jx.M. XartuumHcoHa. Pazmepbl 3KOJOrHYecKOu
Huwu. [loreHumaneHas u peann3oBaHHas HULIH.

Bun kak cucrema mnonynsuuii. Apeansl BHUI0B. BUAbl U UX KU3HEHHbIE
CTpaTeruu. DKOJOTHYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHHS W MHUIpaluil >KUBOTHBIX. buonoruueckue
MHBa3HH 4yKEPOJIHBIX BUIOB.

JdemoucTpauuu

[Toprper: k. 1. XaTuuHCOH.

Tabnmuupr 1 cxembl:  «DKOJOTMYECKHE XapaKTEPUCTUKH  TOMYJIALHHY,
«lIpocTpancTBeHHass  CTpPyKTypa  nomyiasuum», «BospactHele  nupaMubl
nonyasauuuy, «CKOpPOCTh  3acCelIeHHs MOBEPXHOCTH  3eMJIM  Pa3IuYHBIMH
opranusMammu», «Moaens skomoruyeckor Humm Jx. M. Xarunnconay.

O06opyaoBanue: repbapuu pacTeHU, KOJUIEKIIUU KUBOTHBIX.

Jlaboparopnas  pabora  «lIpucnocoGienust ceMsaH  pacTeHUd K
pacCeICHUIY.

Tema 9. Dkojiorusi coodIeCTB. IKOJIOTHUYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buonenHoz u ero crpykrypa. CBA3u MeEKIy
OpraHu3Mamu B OUOLEHO3E.

OKkocucTreMa Kak OoTkpeiTas cucrema (A. [x. Tencian). @yHKUHOHAIbHbBIE
OJIOKM OpraHu3MOB B DJKOCHCTEME: TMPOAYIEHThI, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI M MBI B 3KOcHCcTeMax. KpyroBopoT BemieCcTB U MOTOK SHEPTUH
B KOCUCTEME.

OcHoBHBIE  TOKa3zaTead  JKocucTeMmbl. buoMacca W TPOAYKIIHS.
DKOJOTUYECKHUE MUPAMUIBI YUCE, OMOMACCHI U SHEPTUH.

Hunamuka skocucmem. Kamacmpoghuueckue nepecmpouxu. Dayxmyayuu.
HampaBneHnHbsle 3aKOHOMEpPHBIE CMEHBbI COOOIECTB — cykueccuu. [lepBuuHbie U
BTOPHUYHBIE CYKUECCHMM W WX TMPUUYUHBL. AHTPOIOrE€HHbIE BO3/EICTBUA Ha
cykueccuu. KinumakcHoe coobuiectBo. buopaznoobpaszue u noiaHora KpyroBopora
BEIIECTB — OCHOBA YCTOHYHUBOCTH COOOIIECTB.



[Ipupoanbie 5KOCUCTEMBL. JKOcUCmeMbl 03€p U peK. IKocucmemovl mMopeu u
oKeaHo8. IKocucmemvl MyHOp, 1eco8, Cmenel, Ny CMmblHb.

AHTpPONOT€HHBIE JKOCHUCTEMBI. ATpo3KocucTeMa. ArpoueHos3. Paznuuus
MEK/Iy aHTPOIIOT€HHBIMH M MIPHUPOIHBIMU YKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTBI ypOo3kocucTem. ['opojackas
¢nopa u dayna. Cunantponmsamnus ropojackoi ¢daynsl. buomormdeckoe u
X03MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSA OCHOBHBIX B3aMMOACHCTBHI OPraHU3MOB B
aKocucTeMax. Poib Kackadnoeo sgh¢ghekma u 6u008-30uPuUKamopos (Kio4eevix
61006) 6 QyHKYUoHUposanuu 3kocucmem. [lepeHOC SHEPrUU U BEIIECTB MEXKIY
CMEKHBIMHM DKOCHCTEMAMH. Y CTOMYHMBOCTh OPraHU3MOB, MOMYJIALIMH U DKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX H aHTPOIIOIE€HHBIX BO3EUCTBUN.

Mexanuzmoi 6030eticmeus 3azpA3IHeHUl PAa3HbIX MUnoe Ha
CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAUUOHHOM U 3KOCUCHEMHOM YPOGHSX,
OCHOBbI  IKOJIO2UHECKO20  HOPMUPOGAHUA  AHMPONOSEHHO20 — 6030€UCNEUA.
Metoaonorusa MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX YKOCUCTEM.

JleMoHcTpanuu

[Toprper: A. JIx. Tencnm.

Tabmuust uw  cxembl:  «CTpykrypa  OMOLEHO3a»,  «IDKOCHCTEMa
IIUPOKOIUCTBEHHOr 0 Jieca», «IKOCUCTEMa XBOMHOro Jieca», « DyHKIMOHAIbHbIE
TPYIIbl OPTaHU3MOB B DJKOCHUCTEMEe», «KpyroBopoT BEIIECTB B JKOCHCTEMEY,
«lenu nuranus (nmactOuHas, JeTpUTHAA)», « DKOJIOTHUECKasi MUpaMIa YUCE»,
«DKosoruyeckas mupamMujia 6uoMacch», «IKOJIOrHUecKas MUpaMuia SHEprumn»,
«Obpa3oBanue Oonortay, «llepBuunHas cykieccus», «BoccrtaHoBieHue jieca mocie
noxapa», «IKOCUCTeMa 03epay, «ArpoueHo3», «KpyroBopor BellecTB M IIOTOK
SHEPruu B arpoueHosey, «[Ipumepsl ypboskocucTem».

OOGopyioBanue: repdapuu pacTeHUH, KOJUIEKIIUH HACEKOMBIX, Uyuera IITULL U
3Bepeil, repdapuu KyJbTYpPHBIX U JUKOPACTYILMX PACTEHMIL, aKBAPUYM KaK MOJIEIb
9KOCHCTEMBI.

[IpakTHueckas padora «3ydyenue u onucanue ypOooIKOCUCTEMBIY.

Jlabopatopuas padora «l3yyenue paszHooOpaszusi MeNKHX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX IKOCHCTEMAX).

IKCKYypPCHst «DKCKypCcHsl B TUITMYHBIM OHoreoneHo3 (B ayopaBy, Oepe3Hsk,
€JIbHUK, Ha CYXO/I0JIbHBIN WX NOMMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeHst «IDKCKYpCHsl B arpO3KOCHUCTEMY (Ha IoJie WIM B TEIUIMYHOE
XO3SHCTBO)Y.

Tema 10. buocgepa — riodabHas 3KocucTeMa

buocdepa — oOmennanerapHas obonouyka 3emiid, TAE€ CYUIECTBYET WIH
CyIlleCTBOBANA XU3HL. Pa3BuTHE mpenctaBnennii o omochepe B Tpymsax . 3rocca.



Yuenne B. U. Bepraackoro o ouochepe. Obmactu ouochepsr u e€ cocras. JKusoe
BeuiecTBo Ouocdepsl U ero QyHKIHH.

3aKOHOMEPHOCTH cyliecTBOBaHuA Omochepnl. OcobennocTn Onochepsl Kak
rio0anpHON 3KOocHcTeMBl. J[MHaMudeckoe paBHOBecue B Onochepe. KpyroBopoTsi
BECIICCTB U OMOrCOXUMHUYECKHE UKJIbI (Yyriepo/a, a3ota). PATMUYHOCTD SIBICHUH
B Omocdepe.

3onanbHOCTh OMOc(hepnl. [lonstne o Ouome. OCHOBHbIE OHOMBI CYIIH:
TyH/Ipa, XBOMHBIC JIeca, CMEITaHHBIC M IIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MYCTBIHU, TPOMTUYECKHUE JIeca, BICOKOTOPhA. Kiimmar, pacTuTenbHbIN U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

CrpykTypa u QyHKIHS JKUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHIHAIA 1
ouochepHbIX HYHKIIHM.

JemoHcTpauun

[Toprpersl: B. K. Bepuaackuii, 2. 31occ.

Tabmuusl 1 cxembl: «l'eochepnl 3emnn», «KpyroBopoT a3zora B IPUPOIE»,
«KpyrosopoTr yriepoaa B mpupoae», «KpyroopoT Kuciaopoaa B IPHUPOACH,
«KpyrosopoTt Boasl B npupoae», «OcHOBHbIe OUOMBI cymuny», «Kimmmartudeckne
nosica 3emun», «Tynapa», «Taiiray, «Cmemannbiii gec», «lIupokonncTBeHHbIH
necy, «Crenby, «CaBannay, «llycTbiHsay, « Tpormueckuit gecy.

O6opyaoBanue: repdbapun pacTeHUH pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek 1 OKpyKaIOLIAs cpeaa

DKOJIOrMUECKHe KPU3UChI M WX NpuuMHbl. Bo3jelicTBue uesioBeka Ha
Oouocdepy. 3arpasHeHue BO3AYUIHOM cpejabl. Oxpana Bo3ayxa. 3arps3HeHHE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnousbl. OxpaHa
MIOYBEHHBIX pecypcoB. Mi3meHeHue kiaumara.

AHTPONOreHHOEe BO3/IEMCTBUE HA PACTUTENIbHBIA M KUBOTHBIM MHUp. OXpana
PACTUTENILHOIO M KUBOTHOTO Mupa. OCHOBHbIE NPUHIUIBI OXPaHbl MPUPOJIBL.
Kpacusie kuuru. Ocobo oxpansembie mnpupoaunsie Tteppuropun (OOIIT).
Boranuyeckue cajibl U 300JI0THYECKUE TTAPKH.

OcCHOBHbIC TPUHIMUIBI YCTONYMBOIO pPa3BUTHsI 4YEJIOBEUECTBA U MPHUPOJIBL.
PaumonansHOoe  MPUPOIONONBL30BAaHUE M COXpaHeHHE  OMOJIOTMYECKOro
paznooOpasust 3emuin. OOLUE 3aKOHOMEPHOCTH I100ATbHBIX 3KOJOTHYECKUX
Kpr3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCa U €r0 BepOsSTHbIE MTOCIEACTBHS.

Pa3BuTHE METOJOB MOHUTOPHUHIa pa3BUTHS ONACHBIX TEXHOTCHHbIX
npoteccoB. Cucmemuvle ucciedoeanusi nepexooa K pecypcocbepezaiowjeti U
KOHKYpeHmocnocobnotl snepeemuxe. buonocuueckoe paznoobpasue u buopecypcsi.
Hayuonanvuvie ungopmayuonuvie cucmemsl, obecneuugarwujue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOeNbHbIX 6U008 U Ikocucmem. OcHOBbI



IKopeabunumayuu 3Kocucmem u Ccnocobo8 6opvObLl ¢  OUONOBPEICOEHUAMU.
Pexonempykyus mopckux u HazemHvlx IKOCUCTEM.

JleMoHCcTpaUMu

Tabnmumer W cXeMbl:  «3arpsa3HeHHE  aTMOochepb»,  «3arps3HeHHE
ruapochepb», «3arpssHeHue nouBb», «llapHukoBbit  3ddext», «Ocobo
OXpaHsAEeMbI€ IPUPOAHBIE TEPPUTOPHIY, «MoOean yrpaBasieMoro Mupa.
ObGopynosanue: dororpaduu OXpaHIEeMBIX PacTCHHH W KUBOTHBIX KpacHol
KkHUru Poccuiickont Penepannu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOI'MHU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

dI'OC COO ycranaBamBaeT TpeOOBaHWA K pe3yabTaTaM OCBOCHHS
00yJalIMMUCS MporpaMM cpeaHero oOmero o0Opa3oBaHUsA: JIMYHOCTHBIE,
METAINPEAMETHBIE U NIPEIMETHBIE.

B cTpykType MMUHOCTHBIX pe3yJIbTaTOB OCBOEHUS MPOrpaMMbl 110 OHMOJIOTUH
BBIZICJICHBI CJICAYIOIINE COCTABJIAIONINE: OCO3HAHHE O0YYarOUIMMHUCA POCCHUHCKON
IrpaXJaHCKOW MASHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOONPECICJICHUIO, Haauyue Mmomueayuu K  OOY4YCHUIO  OHMOJIOruy,
yeneHanpasienHoe paseumiue BHYTPEHHUX YOCKACHHH JHMYHOCTH HA OCHOBE
KJIFOUEBBIX LEHHOCTEH M HCTOPUYECKHUX TpaAULUN pa3BUTUA OHOJIIOTHUYECKOI0O
3HAHHWS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOLINXCS PYKOBOACTBOBATLCS B CBOCH
IEATEIBHOCTH LIEHHOCTHO-CMBICTIOBBIMH  YCTAHOBKAMH, TIIPUCYIIUMH CHCTEME
Ouosioruyeckoro  o0pa3oBaHUsl, Haluyue  NPABOCO3HAHUS  HKOJIOTUYECKOM
KYJBTYPBl, CHOCOOHOCINU CIMAGUMb LIETA U CTPOUTH KU3HEHHbBIE MJIaHBI.

JIugHOCTHBIE pe3yNIbTaThl OCBOCHHS MIPOTPAMMBI 110 OUOJIOTUU JTOCTHUTAKOTCS
B E€IMHCTBE Y4YeOHOM M BOCIUTATEILHOH JCATEIHLHOCTH B COOTBETCTBHU C
TPAAULMOHHBIMU POCCHIICKUMH COLMOKYJIBTYPHBIMU, HCTOPUIECKUMHU U TyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSMH, MPUHATBIMH B OOILIECTBE INpaBWIAMU U HOPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT MpolleccaM CaMOIO3HAHMS, CAMOBOCIHMTAHHUS U
CaMOpa3BUTHSI, PA3BUTUS BHYTPEHHEH TMO3ULMH JIMYHOCTH, MNAaTPUOTU3MA H
YBAKEHHUS K 3aKOHY M IPABONOPSAKY, YEJIOBEKY TPY/Ja M CTaplIeMy IOKOJICHUIO,
B3aUMHOTO YBa)KEHMS, OEPEKHOIr0 OTHOIIEHHMS K KYJbTYPHOMY HACIEIUI0 H
TpaauLUIM MHOrOHaUMOHaJbHOro Hapoja Poccuiickoit denepauuu, npupojae H
OKpY’Kalollen cpele.

JluuHOCTHBIE pe3ynbTaThl OCBOEHUS YyueOHoro mpeamera «buomorus»
JOJIKHBI OTPakaTh TOTOBHOCTH M CMOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJACTBOBATHLCS
c(hOpMHUPOBAHHON BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMOH I€HHOCTHBIX
OpPUEHTALUM, TO3UTUBHBIX  BHYTPEHHUX  yOeXKICHHN, COOTBETCTBYIOIIMX
TPaJMLMOHHBIM [EHHOCTSM POCCHICKOro 00IecTBa, paclIupeHre >KU3HEHHOTO
ONBITA U OMNBITA JEATEIBHOCTH B IPOLECCE pean3allii OCHOBHBIX HAIPaBIEHUMN
BOCITUTATEJLHOM JIeATeIbHOCTH, B TOM YHCJIEe B YACTH:

1) rpakaaHCKOro BOCIIUTAHUSA:

copMHUPOBAHHOCTD I'PAXKIAHCKOM MO3UIIMHA 00YUaAIOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHIICKOr0 OOLIECTBA;

OCO3HAaHHME CBOUX KOHCTUTYIIMOHHBIX MpPaB W OOS3aHHOCTEH, yBa)KEHHE
3aKOHa M MPaBONOPSAKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM MAECATEIBHOCTH IIPUA CO3/1aHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX M IMO3HABATENbHBIX 3a/1a4, BHIOJIHEHUH
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACHIATh COOCTBEHHYIO TMO3HMIIMI0 1O OTHOIIEHHIO K
SIBIICHUSIM COBPEMEHHOM KH3HH M OOBACHATH €€;

YMEHHE YYHTHIBATh B CBOMX JCHCTBHAX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUS JIHOJIEH C Pa3HbIMH YOCKICHUAMM, KYJIbTYPHBIMHU LIEHHOCTAMHU U
COLHATIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOTO BBITIOTHEHHUS
yueOHBIX, [O3HABATEIBHBIX U HCCICIOBATCIBCKUX 3a/1ad, YBAKHUTCIBHOIO
OTHOIICHHA K MHEHHIO OMNMOHEHTOB MpH OOCYKACHHH CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COJIePIKAHMUS;

TOTOBHOCTb K T'YMAHHUTAPHOW U BOJIOHTEPCKOMN ACATEIbHOCTH;

2) NaTPUHOTHYECKOI0 BOCIIUTAHMS !

chopMHUPOBAHHOCTD POCCUHCKOM Ipax/1aHCKOM UJACHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY Hapody, YYBCTBA OTBETCTBEHHOCTH IEpeN
Ponunoli, ropmocru 3a cBoi Kpail, cBow PoauHy, CBOH S3bIK U KYJIBTYpY,
MIPOIIJIOE U HACTOAIIEE MHOMOHAIIMOHAIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHHE K IIPUPOJHOMY HACIEAUIO U ITAMATHHUKAM IIPUPO/ILI,
JNOCTHKeHUsIM Poccun B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CMOCOOHOCTh OLIGHUBATh BKJIAJ POCCUUCKMX YUY€HBIX B CTAHOBJIEHUE H
pa3BuTHe OWOJIOrHM, MOHUMAHUS 3HAYCHHS OUOJIOTMM B MO3HAHUHU 3aKOHOB
NPUPO/IbI, B JKU3HU HEJIOBEKA U COBPEMEHHOr0 O0I11eCTBa;

uneitHas yOex1€HHOCTh, TOTOBHOCTh K CIIyKeHUI0 M 3aumte OTeyecTna,
OTBETCTBEHHOCTbH 3a €ro Cyn0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHMeE JIYXOBHBIX [IEHHOCTEH POCCUICKOr0 HApo/1a;

¢(hOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLEHHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIEC PEILICHHS,
OPHUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH;

0CO3HAHUE JIMYHOTO BKJIJIa B MOCTPOEHUE YCTOWYUBOTO OY1yIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAMUTENSIM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOI'0 TNPUHATHS LEHHOCTEH CEMEWHOM JKHU3HM B COOTBETCTBHHM C
TpaauuusaMu HapoioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

HCTETUYECKOE OTHOILEHUE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOTO U
TEXHHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIEHUI;

MTOHUMAHHUE SMOLIMOHATILHOTO BO3/EHCTBUS JKUBOU MPUPO/IBI U €€ LIEHHOCTH;



TOTOBHOCTb K CAMOBBIDAKEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaHuss, (POPpMHPOBAHUA KYJLTYPbI 310pPOBbSA H
IMOLHOHAJIBHOIO 0JIaronmoJIy4mns:

[IOHMMaHHME M pealu3aius 370poBoro M 0e30macHoro ooOpasa KU3HH
(3m0poBOe  THTaHHWE, COOMIOACHHE TUTHCHWYECKUX TPaBHI U HOPM,
cOanaHCUpPOBAaHHbIM PEXKUM 3aHATHUH W OT/AbIXa, peryisipHas (puznueckas
AKTMBHOCTb), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOcTBEHHOMY (DM3HYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MMOHUMAHUE I[ICHHOCTH TIPaBUJ HMHAWBHAYAJIBHOIO W  KOJUICKTHBHOT'O
0e30MacHOTO MOBEICHUA B CUTYAIHAX, YTPOXKAIOIIUX 3I0POBBIO 1 )KH3HH JIIOJICH;

OCO3HaHHE TOCIIE/CTBUNA U HENPUITUS BPEIHBIX MPUBbIYEK (YyIOTPEOJICHHUS
AJIKOT 0I5, HAPKOTHKOB, KypPEeHHS );

6) TPya0BOTr0 BOCIIMTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAHHUE LICHHOCTH MacTepCTBa, TPYA0I00ue;

TOTOBHOCTh K AaKTHBHOM [EATENbHOCTH TEXHOJIOTMYECKOW W COLMAIbHOU
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh WUHHMIUUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATE TAKYI0 ACATEIBHOCTD;

UHTEpEC K Pa3nyHbIM cdepaM MmpodhecCHOHABHON OesTSIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccud U pealn30BHIBATH
COOCTBEHHBIC KU3HEHHBIE MIAHbL,

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUKD W C€aMOOOpa30BaHHUID Ha
MIPOTSIKEHUU BCEH XKU3HH;

7) 3KOJIOTHYECKOT0 BOCIIMTAHUSA:

SKOJIOTMYECKH 11eJ1IeCO00pa3Hoe OTHOIIEHHWE K MPHUpPOJe Kak HCTOYHUKY
YKU3HU Ha 3eMIIe, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIIIIEHUE YPOBHS JKOJOTMYECKON KyIbTYpbl: IPUOOpPETEHUE ONbITa
IIIaHUPOBaHUA TIOCTYIIKOB H OLICHKH HX BO3MOKHBIX I'IOCJTe,H,CTBHﬁ JITA
OKpY>Karolllen Cpelibl;

OCO3HaHMe IJ100AJIBHONO XapakTepa SKOJOTMUYECKUX MpodseM U myTed ux
pelIeHus;

CIIOCOOHOCTh HCMOJIb30BaTh MNpuoOperaeMble IPU HM3Y4EHUU OHOJOTHH
3HAHUST M YMEHHS TNpPH pelIeHud TMpobiieM, CBSA3aHHBIX C pallMOHATBLHBIM
MPUPOJIOTIONB30BAaHUEM  (COOJIOIGHUE  MPaBWI  TIOBEJIEHHS B IPUPOJIE,
HaIpaBJIeHHBIX HAa COXPAHEHUE PABHOBECHUS B JSKOCHUCTEMax, OXpaHy BHJOB,
9KOCUCTEM, OHOChephl);

AKTUBHOE HENpUATHE JIeUCTBUH, NPUHOCSIIUX BpPE]  OKPYKarollei
NPUPOJIHOM cpeie, YMEHUE NPOrHO3MPOBATH HEOJATONPHUSTHBIE IKOIOTHYECKHE
MTOCHEACTBUS MPEANPUHUMAEMBIX JIEHCTBUNA U MPEIOTBPAIIAT UX;



HaJIMYHE PA3BUTOTO IKOJIOTHUECKOTO MBIIUIEHHS, YIKOJIOTHYECKON KYIbTYypHI,
OIbITa NEeSATETbHOCTH IKOJIOTHYECKOM HaIlPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCA MMH B TO3HABATEIbHOW, KOMMYHHMKATUBHOW M COLMATILHON
MIPaKTUKE, TOTOBHOCTH K y4aCTHIO B IPAKTUYECKON NIEATETbHOCTH YKOJOTHYECKOH
HaIpaBJICHHOCTH;

8) HEeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHSA HAyKH M OOIIECTBEHHOM INMPAKTUKH, OCHOBAHHOTO Ha JIHAJIOre
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTA B MOJIUKYIIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEJILCKON KYJbTYPbl Kak CpeJICTBa
B3aMMOJICUCTBUA MEKAY JIOABMHU U IO3HAHUA MUPA;

MOHUMaHUe creuuduKky OMOJIOTUM KaK HayKd, OCO3HaHus €& polu B
GopMUPOBaHHK PAIMOHATBHOTO HAYYHOTO MBIIIJICHHSA, CO3JaHHUH 1LIEJIOCTHOTO
MPEACTaBICHUS 00 OKPYXKAIOIIEM MHpPE KaK O €OUHCTBE IMPUPOIBI, UeIOBEKa U
oOmiecTBa, B MMO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTECH M PCLICHHH MpodJeM
COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU [AJIi COBPEMEHHOM I[MBHJIM3ALIMH:
obecrieueHUs HOBOIO YpPOBHSI PAa3BUTHUS MEIUIMHBI, CO3AaHHE MEPCHNEKTUBHBIX
OMOTEXHOJOI'M, CIOCOOHBIX  pelaTb pPeCypcHble  MpOOJIEMbl  Pa3BUTHSA
YeJIOBEUECTBA, MOUCKA ITYTEH BBIXOAA M3 IVI00ATBHBIX SKOJOIMYECKUX MpodiieM M
obecrieuenud  mepexoja K YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUKD TPHUPOJIHBIX PECYpPCOB M (OPMUPOBAHUIKD HOBBIX CTaHJIAPTOB
KHU3HM,

3aMHTEPECOBAHHOCThL B TIOJNyYeHHHM OMOJOTHYECKUX 3HAaHUH B IIEeNX
MOBBIIIEHUS OOLIEH KyJIbTYpbl, €CTECTBCHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOM 4YacTH (YHKIHOHAIBHOW TPaMOTHOCTH OOy4arouuxcs, (GpopmMupyeMoi
NIPU U3yYeHUU OHOJIOTHH,

MOHMMaHUE CYIIHOCTH METOOB TMO3HAHMSI, UCIOIb3YEeMBbIX B €CTECTBEHHbIX
HayKax, CIOCOOHOCTH HCIIONb30BaTh TMONMydyaeMble 3HAHUS IS aHali3a |
00BSICHEHHUSI SABICHUIN OKPYKAIOIIEro MUpPA U MPOUCXOAAIIMX B HEM HM3MEHEHHUH,
yMeHHUe JiejaTh OOOCHOBAaHHBIE 3aKJIIOUEHMsS HA OCHOBE Hay4yHBIX (AKTOB H
UMEIOIIUXCS JJAHHBIX C 1EJIbI0 MOJIYYEHUS! JIOCTOBEPHBIX BbIBOJIOB;

CIMOCOOHOCTL CaMOCTOSITEILHO HMCMOJb30BaTh OMOJIOrMYECKHE 3HAHUS IS
pelnieHus mpobieM B pealbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHME [IEHHOCTHM HAyYHOW JeATENIbHOCTU, TOTOBHOCTb OCYILECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AEATEILHOCTh MHIMBUAYAILHO U B TPYIIIIE;

FOTOBHOCTh M CHOCOOHOCTH K  HENpephiBHOMY  O0pa30BaHUID U
caM000pa30BaHMIO, K AKTMBHOMY TIOJYYEHHIO HOBBIX 3HAHMM TO OHMOJOTHH B
COOTBETCTBHUHU C )KU3HEHHBIMH MOTPEOHOCTIAMH.



METANPEAMETHBIE PE3YJIBTATDI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHSA yueOHOro mpeamera «buomorus»
BKJIKOYAKOT: 3HA4YUMbIe i  (OPMUPOBAHUS MUPOBO33PEHUSI OOYUYAROIIUXCS
MEKAUCIUTUTMHAPHBIE (MEXIPEIMETHBIC) O0IIeHAYYHbIC MOHATHSA, OTPaKAIOUIHE
LEJOCTHOCTh HAyYHOH KapTHUHBI MHUpa M ClHeuu(puKy METOJOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BeILEeCTBO, YHEPrus, sIBIICHHUE, MPOoliecc,
cucTeMa, HayuyHbld (PaKkT, MPUHLMI, TUIOTE32, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucciieloBaHle,  HaOIwJeHUe,  U3MEpEeHHe,  OKCIEPUMEHT U Jpyrue);
yHUBEpCaJibHble yueOHble JIeWCTBHUS (MO3HABaTeJIbHbIE, KOMMYHHKATHBHBIE,

pEryJIsSTUBHBIE), o0ecrieunBaroIue (opmupoBanue (GyHKIIMOHATBHOH
IPAMOTHOCTH U COLHAQJBbHOM KOMIICTEHIMH OOydarolIMXCsi; CIOCOOHOCTh
oOyuaromuxcs UCTIOJIb30BaTh OCBOEHHBIE MEXXIUCIUTUIHHAPHBIE,

MHpPOBO33pEHYECKHE 3HAHWSI M  yHUBepcalbHble y4eOHble JeiicTBUSL B
MIO3HABATEJILHOM M COLIMAIbHOM ITPAKTHKE.

B pesynprate wum3ydyeHus OHMOJIOTMM Ha YPOBHE CpeJHEro o0Iero
oOpazoBaHust y oOyuwaromerocs OyayT c(hOpMHUpPOBaHbl  [103HABATENIbHbBIC
yHHUBEpCalIbHble yueOHbIe AeHCTBHS, KOMMYHUKATUBHbIE YHHUBEPCATIbHbIE yueOHbIE
NEeICTBUS, PEryJIsITUBHbIE YHHUBEpPCAJbHbIE YydueOHbIE JIeHCTBHUS, COBMECTHAs
JeSITeIbHOCTD.

MeranpeaMeTHble pe3ynbTaThl OCBOEHHMS IMPOTrpamMMbl CPEIHEro OOIIEro
00pa3oBaHUs JIOIKHBI OTPaXkKaTh:

OBaanenne YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEILHBIMH
NeiiCTBUSIMMN:

1) 0a3zoBbIe JIOrHYECKHE el CTBUS

CaMOCTOSTENbHO  (OPMYJHMPOBATh M aKTyaJlIM3UpoOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIOJIb30BaTh TIPU OCBOCHMM 3HAHMI INPUEMBI JTOTHYECKOTO MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHUS, Kiaccupukanuu, 0000EHUs ), paCKPBIBATh CMBICII
OMOIOTHYECKUX TOHSATHI (BBIIEIATh WX XapaKTepHbIC MPU3HAKH, YCTaHABINBATH
CBSI3U C IPYTHMHM IOHATHSIMH);

ONPEIEHATh ILEIM JICATCIBLHOCTH, 3aJaBasl NapaMeTpbl M KPUTCPUH HX
IOCTHKEHHUSI, COOTHOCUTB PE3YIIBTATHI ACATEIBHOCTHU € TIOCTABICHHBIMHU LETAMU;

UCII0JIb30BaTh OMOJIOTMYECKHUE MTOHATUS JUIsl OOBACHEHHUs (DAKTOB M SIBJICHUM
JKUBOU MIPUPOBI;

CTPOWUTH JIOTMYECKUE pacCyKIeHHs (MHIYKTHBHBIC, [EAYKTHUBHBIE, IIO
AQHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTM W IIPOTUBOPEYMS B paccMaTpUBACMbBIX
ABICHUAX, POPMYIUPOBATH BHIBOJIBI U 3aKIIOUECHNUS;

IIPUMEHSATh CXEMHO-MO/ICJIbHbBIE cpeacTBa  JUIsl  IIPEACTaBJICHMS
CYILECTBEHHBIX CBS3€H M OTHOIICHMH B HM3y4daeMbIX OMONOIMYECKHX OOBEKTax, a



TaK’K€  NPOTHMBOPEYMHA  Pa3HOTO  poJa,  BBIABICHHBIX B Pa3IM4YHBIX
UH(DOPMALMOHHBIX HCTOYHHKAX;

pa3padarpIBaTh TUIAH PEIICHHA TMPOOJEMBbl ¢ YYETOM aHaIM3a MMEHOLIMXCS
MaTEpUAIbHBIX M HEMAaTEPHAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B ICATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3y/IbTATOB
LENAM, OLIEHUBATh PUCKHU NOCAEACTBHM AEATEIbHOCTH;

KOOPAWHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBHSX  PEalbHOIO,
BUPTYaJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIILJICHHE [P PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBble HcCIeA0BaTEIbCKUE 1€ CTBHS:

BJIAJICTh HABBIKAMHU y4eOHO-HCCIIEOBATENBCKOM M MPOEKTHOM AEATEIbHOCTH,
HaBblKAMU  pa3pelleHHss npolsieM, CHOCOOHOCTBEO M TOTOBHOCTBK K
CaMOCTOATEILHOMY TOMCKY METOJIOB PEILICHHS MPAKTUUECKUX 3a/1a4, TPUMEHEHHIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

MCIIOJIB30BATh PA3/IMYHBIC BUJbI JEATEILHOCTU I10 IOJYUYCHHIO HOBOI'O
3HAHHUS, €r0 HUHTEpPHpeTalyy, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4eOHBIX
CUTYaLUsX, B TOM YHCJIE [IPH CO3JaHUU Y4eOHBIX U COLUAIBHBIX IPOCKTOB;

(opmupoBaTh HayUHBIH THI MBIIICHHUS, BIAACTh HAYYHONH TECPMHUHOIOTHEH,
KIIIOYEBBIMH [TOHATHAMH U METO1aMU;

CcTaBUThL W (opmyaupoBaTh COOCTBEHHBIC 3a7aud B 0Opa3oBaTEIbHOM
NESTeIbHOCTU U )KU3HEHHBIX CUTYAlUSX;

BBISIBJISITH [IPUYUHHO-CIICJICTBEHHbIE CBSI3M U AKTyallU3MpOBATh 3ajauy,
BBIJIBUraTh TUIOTE3y €€ pEelIeHMs, HAaXOAMThb apryMEHTHl AJIS JJ0Ka3aTeIbCTBa
CBOMX YTBEpIXKICHUH, 3a71aBaTh MApaMETPbl U KPUTEPUH PEILIECHUS;

AHAJIM3UPOBATL IMOJYYEHHBIE B XOJ€ PpCIICHUS 3aJauyd pe3ynbTaThbl,
KPUTHYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM, OLIECHUBATH MPUOOPETEHHBIN OIBIT;

OCYULIECTBIISATh LIEJICHANPABICHHBIA TOMCK IIEpeHoca CPeICTB U CIOCOOOB
NeiCTBUS B NPO(PECCUOHAIBHYIO Cpeay;

yMETh TEPEHOCUTH 3HAHUS B MO3HABATEIBHYI0 M MPAKTHUYECKYIO 001acTH
KU3HEIESITEeIbHOCTH;

YMETh HHTErpUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00s1acTei;

BBIIBUTATh HOBBIE HJIEH, NPEIaraTh OPUTHHAIbHBIE MOJXOIbl U PELICHHS,
CTaBUTH NPOOJIEMBI M 3a/1a4H, JIOIYCKAIOLIHE aTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ uH(popmanmen:

OPUEHTUPOBATHLCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMALUH (TEKCTE yueOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JuUTEparype, OMOJIOTMYECKUX CIIOBApsX M
CIIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHeTe), aHaNM3UpPOBATH



UHGOPMAIIUIO PAa3THYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTUIECKH OLEHHBATH
€€ JIOCTOBEPHOCTb U HEMPOTHUBOPEUYUBOCTD;

(bopmynupoBaTh 3ampochl U MPHUMEHSATH Pa3IMYHbIE METO/AbI NPH TOUCKE H
otrbope Ouonorudeckoi HHGOpPMAIUH, HEOOXOIUMOMN ISl BHIMOJIHEHUS y4eOHbBIX
3ajad4;

npHoOpeTaTh OMBIT HKCIOJB30BaHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHii, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PA3JIMUHBIX
MTOUCKOBBIX CHCTEM;

CaMOCTOATENIBHO  BBIOMpATh  ONTHMAJIbHYI0  (QOpMy  IpeICcTaBJICHUS
ouosiornueckor uHpopmanuu (cxembl, rpaduku, JUarpaMmbl, TaOJUIbI, PUCYHKH
U ZIpyroe);

UCIIONIb30BaTh HAy4yHbI #A3BIK B KayecTBe CpeAcTBa IMpuU pabore ¢
Ouonorndeckoi uHGOpMALMEH: NPUMEHATH XUMHUYECKHE, (U3NYECKHE U
MaTeMaTU4eCKUe 3HAKU U CUMBOIBI, (GopMmynbl, abOpeBHaTypy, HOMEHKIATYpY,
HCIONB30BaTh M NpeoOpa3oBbIBaTL  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarIsAHOCTH,;

BIaJeTh  HABbIKAMU  paclO3HaBaHWs M 3al0MThl  WH(pOpMaLUW,
MH(POPMAIMOHHOM 6€30MacHOCTH JIUYHOCTH.

Op/1aieHHe YHHBEPCAJbHBIMH KOMMYHHKATHBHBIMH AelCTBHAMH:

1) odmenue:

OCYUIECTBIIATh KOMMYHHKAIMH BO BCeX cepax KU3HH, aKTUBHO y4acTBOBATh
B JIMAJIOTe WM JUCKYCCHH IO CYLIECTBY O0OCYXkJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BOMNPOCH], BBICKA3bIBaTh CYXKACHHUS OTHOCHUTEJIBHO BBIMOIHEHUS TpeaiaraeMon
3aJ]Ja4M, YYUTHIBATH UHTEPECHl U COTJIACOBAHHOCTH TO3UILIMN JIPYTUX YyYaCTHUKOB
JIAAJIora Win JIUCKYCCHUU);

pacro3HaBaTh HeBepOasibHble CpeACTBa OOIICHMS, [OHMMATh 3HAYEHHE
COLIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(DJIMKTHBIX CUTYALMI,
YMETh CMAT4aTh KOH(JIUKTHI U BECTH TEPErOBOPHI;

BIAQJIETh Pa3IUYHBIMU Crioco0aMM OOIIEHMS M B3aUMOJICHCTBHUS, NTOHMMAThH
HaMEpeHUs! IPYTuX JIoJeH, MPOosIBIATh YBAXKUTEILHOE OTHOILLEHUE K COOECeTHUKY
U B KOpPpPEKTHOM (popme GpopmMyaupoBaTh CBOU BO3paKEHHS;

pa3BEPHYTO U JIOTMUHO H3JlaraTh CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAA eI TeJbHOCTD:

[IOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHOM M MHIUBUJyalbHOH
paboThl MpU pelIeHuH OMOJOrHYECKON MPoOIEMBI, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHHUS IPYIIOBBIX (DOPM B3aUMOICHCTBUS IIPU pellieHnH YueOHOM 3a1auu;

BbIOMpATh TEMATUKy W METOJIbl COBMECTHBIX JEHCTBHUM C y4€TOM OOLIMX
MHTEPECOB M BO3MOXKHOCTEN Ka)K0T0 4JIEHA KOJIJIEKTUBA;



NPUHUMATh 1AW COBMECTHOW  JEATEIbHOCTH, OPraHu30BbIBATb H
KOOPDAMHUPOBATh JIEUCTBUS MO €€ JIOCTUKEHHIO: COCTaBJIATh IJIaH JEUCTBUH,
pacnpeneisaTh POdM ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHHMBATh Ka4eCTBO CBOEr0 BKJIAJa M KaXXAOTO y4acTHHKA KOMaHIbl B
001t pe3ynbTaT Mo pa3paboTaHHBIM KPUTECPHAM;

npejuiarath HOBBIE MPOEKThl, OLIEHWBATh HWJEU C TMO3ULIHUA HOBHU3HBI,
OPUTMHATIBHOCTH, NMPAKTUYECKONW 3HAYUMOCTH;

OCYIIECTB/ISATh TIO3UTHUBHOE CTPATETHYECKOE IIOBEJIECHHE B Pa3JIMYHBIX
CUTYalLUsX, IPOSBIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

OBJ1aieHHE YHUBEPCAJIbHBIMH PEryJAATHBHBIMHU 1CHCTBUAMM:

1) camoopranu3zanms:

HCTIONB30BaTh OWOJIOTMYECKHE 3HAHMS /I BBIABICHHA TMPOOIEM M X
pelIeHNs B 3 KU3HEHHBIX U YUeOHBIX CUTYaIUAX;

BRIOMpaTL HAa OCHOBE OMOJOIrMYECCKHUX 3HAHUM LEJICBBIC H CMBICIIOBBIC
YCTAHOBKHU B CBOMX JAEHCTBHAX M IOCTYIIKAaX I10 OTHOIIEHHUIO K JKMBOH IPUPOZE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYIKAIOIINX;

CaMOCTOATENIBHO OCYIIECTBIATh TMO3HABATCIBHYIO ACATEIBHOCTD, BBISBIATDH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIEC 3aJaud B 00pa30BaTeIbHON
JEATEIBHOCTH U JKMU3HCHHBIX CUTYaLUAX;

CaMOCTOSTENIbHO COCTaBIATh IMJaH penieHus npodiemMbl ¢ y4€ToM
UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEAIOYTEHU;

JABaTh OLICHKY HOBBIM CUTYalLMsM;

pacImpsaThs paMKH y4eOHOTO Mpe/IMeTa Ha OCHOBE JIMYHBIX NIPEATIOUTEHHIA;

JieJ1aTh OCO3HAHHBIM BBIOOP, apryMEeHTHPOBATh €ro, OpaThb OTBETCTBEHHOCTh
3a pelleHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

crocodcTBOBAaTE (POPMUPOBAHHIO M TPOSIBICHUIO IIUPOKOH SpYJIUIUU B
pas3HbIX 00JIACTAX 3HAHUN, TMOCTOSHHO TIOBBINIATH CBOM 0OOpa3oBaTElNbHBIA U
KYJIbTYPHBIH YPOBECHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CHTYyallUsiM, BHOCUTh KOPPEKTUBBI B JI€ATEIILHOCTD,
OIEHHBAThL COOTBCTCTBHE pe3y.]’[bTaTOB HEJIAM,

BJIAJIETh ~ HAaBBIKAMHM  TO3HABaTeNbHON  pediekcud  Kak  OCO3HAHMS
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3yJbTaTOB MU
OCHOBAaHHWH, UCIOJIb30BaTh MPUEMBI pedIEKCUM I8 OLUEHKH CHUTYyaluH, BbIOOpa
BEPHOIO PELIEHHUS;

YMETh OLICHMBATh PUCKM M CBOEBPEMEHHO NPUHUMATH pPEUIEHUSA IO HX
CHWKEHHIO;



NPUHMMATh MOTHBBI M apryMEHTBl IPYTHX TpPUH aHaIu3e pe3yJIbTaToB
NEeATEIIbHOCTH;

3) npuHsATHE ceDs M APYTrHX:

NPUHUMATH Ce0s, MOHMMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA;

IMPUHUMATh MOTHBBI M apryMEHThl JIPYTHX TpPH aHalu3e pe3yJIbTaToB
NEeATEITBHOCTH;

[IPH3HABATh CBOE MIPABO U IPABO APYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UILIMHU JPYTOro 4eJI0BeKa.
NPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yibTaThl OCBOCHHMS COJEpKaHHS Y4dyeOHOro mnpeaMmera
«buonorusi» Ha yriyOJéHHOM YpOBHE OpPHEHTUPOBAHLI Ha oOecreYeHue
npoduabHoro  oOydenuss  oOywaromuxcs — Owosoruu. OHM  BKIHOYAIOT:
criequduyeckue i OMOJIOTUHA HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUM 1O
OCBOEHMIO, MHTEPIIPETAlMU U NIPeoOpa30BaHUI0 3HAHUM, BUJIBI JEATEIbHOCTH T10
MTOJTYYEHHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3NUYHBIX y4eOHBIX, a TAKKE B
peanbHbIX XU3HEHHBIX cuTyauusx. [IpenMeTHble pe3yiabTaThl MPEICTABICHBI 110
roJIaMm U3y4eHUs.

[IpenmerHbie pe3yibTaThl OCBOeHUs y4eOHoro mpeamera «buonorus» B 10
Kaacce 10JKHBI OTPAXKaTh:

C(OOPMHUPOBAHHOCTh 3HAHMII O MeCTe€ M POJU OHUOJOTUHU B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHHMU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NMO3HAHUM  3aKOHOB  MPHUPOABI M  PEUIEHWH [poOJeM  palMOHAIBLHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
ouosioruu;

BIIAJICHUE CUCTEMOW OHMOJOTMYECKUX 3HAHUU, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArarIe OHOJIOrMYEeCKHEe TEPMUHBI U TMOHATHS (KU3Hb, KIIETKA,
opranu3M, MeTaboNM3M, TOMEOCTa3, CaMOPEryJAlMs, CaMOBOCIPOU3BEACHHE,
HACIIE/ICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OHUOJIOTHYECKUE TEOPUH
(knerounas Teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, XpoMOCOMHAast TEOPHS
HacnencteeHHocty 1. Moprana), yuenns (H. WM. BaBumoBa — o neHrpax
MHOTOoOOpa3usi M TPOMCXOXKICHUS  KYJbTYPHBIX  PacTCHHH),  3aKOHBI
(ennHOOOpPA3MsT MOTOMKOB MEPBOTO TMOKOJICHUS, PACHICTUICHHS, YUCTOTHI TaMeT,
He3aBUCUMOro HacienoBanus [. MeHuens, TOMOJOTHUECKUX PAIOB B
HACJIEICTBEHHOM M3MEHYHUBOCTH H. M. Basuioga), MPUHLMIIBI
(KOMILIEMEHTAPHOCTH );

BJIQJICHUE OCHOBHBIMM METOJAMHU HAy4YHOIO [103HAHUS, MCIOJB3YEMBIX B
OMONOTHYECKHX HCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMHCaHHWe, H3MEPEHHE,
HaOJIFOIEHHUE, DKCIIEPUMEHT);



YMEHHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKApHOT, OJIHOKJIETOYHbIX K MHOTOKJIETOYHbIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, rpudOB, paCTEHHUH, 5KUBOTHBIX M Y€JIOBEKA, CTPOCHHS OPraHOB U CUCTEM
OpraHoB pPACTCHHH, IKUBOTHBIX, YEJIOBEKA, IMPOIECCOB IKUIHEACIATEIbHOCTH,
MPOTEKAIONIMX B OpPraHU3Max PACTCHHH, )XMBOTHBIX U 4YEJIOBEKa, OMOJIOTrHYECKUX
MpoIIecCOB: 0OMEeHa BeHIecTB (MEeTabOIM3M), TPEBPAIICHNAS YHEPTHH, OpOKEHU,
aBTOTPO(HOr0 M reTepoTpoHOr0 THUIIOB IMHUTaHUsA, (DOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHesa, sMOpuorenesa, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOKEHUSA,  HMHAMBUAYAJBLHOTO  pa3BUTHUsA  opraHu3ma  (OHTOTEHE3a),
B3aUMOJICHCTBUS I'CHOB, I'€TEPO3KCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATH B3aMMOCBS3H MEXKIAY OPraHOMJAAMHU KIETKH M HX
GbyHKIMSAMH, CTPOEHHUEM KIETOK pa3HbIX TKaHEH W WX (QYHKIHMSAMH, MEXITY
opraHaMM M CHUCTEMaMH OpPraHOB y pAaCTEHWH, KMUBOTHBIX M YEIOBEKA WU HUX
GYHKIMAMHE, MEXKIYy CHCTEMaMH OpraHOB M HMX (QYHKIHMAMH, MEXIY >STaramu
oOMeHa BEIICCTB, ATallaMu KJICTOYHOIO LUKJIIA U )KU3HCHHBIX LIUKJIOB OPraHU3MOB,
STamaMu SMOPUOHAIBHOTO Pa3BUTHA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHHUE BBIABIATL OTIMYHUTEIBHBIE NMPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE
PaCTEeHHI, JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOLME apTryMEHThI, OHOJIOIMYECKYIO
TEPMHUHOJIOTHIO M CUMBOJMKY ISl JIOKAa3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX IPYIIIL;

yMEHHUEe penath OMOI0rHYecKre 3a/1a4H, BBISBIATh PUYMHHO-CIIE/ICTBEHHbIE
CBSI3U MEXIY UCCIIEAYEeMbIMU OMOJIOTMUECKHUMU MIPOLIECCAMHU U SBICHUSIMHU, JIeTIaTh
BBIBOJIbI U IIPOIHO3bI HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

yMEHHUE BBINONHATL Ja0OpaTOpHbIE M MpPAKTHYECKUE paboThl, CcOOMIOAATH
IpaBua rpu padbore ¢ yueOHbIM U JIaDOpaTOPHBIM 000PYA0BAHUEM;

YMEHHME BBIJBUTaThb TUIOTE3bl, TMPOBEPATh MX SKCIEPUMEHTAILHBIMU
cpeacTBamu, (OpPMYITUPYs Ielb HCCIEIOBaHUs, AaHAU3UPOBATH TOJyUYECHHbIE
pe3yJbTaThl U JieJaTh BbIBObI;

yMEHHE Y4YacTBOBAaTb B y4eOHO-MCCIIEIOBATENLCKON paboTe mo Ouosioruwm,
9KOJIOTMU U MeJIULMHEe, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHbIX OOWIECTB, U
MyOJMYHO ~ TIPE/ICTABJIATHL  TOJYYEHHBIE  pEe3yJbTaThl HA  YYEHHYECKHX

KOH(epeHIUsIX;
YMEHHUE OIICHUBATh STHUYECKHE aCMEKThl COBPEMEHHBIX HCCIC/I0BaHHUH B
obmactu  OMONOrMM W MEAMUUHBI  (KJIOHHUPOBAaHHE,  MCKYCCTBEHHOE

OIUIOIOTBOPEHUE, HAIPABJIEHHOE M3MEHEHHE I'€HOMa M CO3JJaHHE TPAHCTE€HHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccruoHaIbHOH
NEeATeIbHOCTU B 00JIacTU OMOJIOTHH, MEJAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO35SHCTBA, MUIIEBONW MPOMBIIIJICHHOCTH, YIJyOJsaTh MO3HaBaTEIbHBIH
WHTEpEC, HAlPaBJICHHBIN Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MTpodeccHH U
MPOJOJKEHUE  OMOJIOTHYECKOro o0Opa3oBaHMsi B OPraHMU3alMsIX  CPEIHEro
npodeccHoHaTbHOTO U BEICIIET0 00pa30BaHu.

[IpenmeTrHbie pe3ysibTaTbhl OCBO€HUsI yueOHoro mpeamera «buonorus» B 11
Kjiacce JOJIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHHM O MECTE€ W pOJIH OHOJOTHH B CHCTEME
€CTECTBCHHBIX HayK, B (OpMHUpPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOH
KapTHHBI MHpA, B MO3HAHMHM 3aKOHOB MPHUPOABI M PELICHHH IJKOJIOTMYECKHX
npobiieM 4YeJoBEYECTBA, a TaKXKE B PEIICHHUH BOMPOCOB pPAlMOHAIBHOIO
MPHUPOIONONIL30BAHMS, U B (DOPMUPOBAHUM LEHHOCTHOTO OTHOIICHHS K NMPUPOJE,
0OIIECTBY, YEIOBEKY, O BKIAAC POCCHUICKHX M 3apyOeKHBIX yUEHBIX-OMOIOTOB B
pa3BUTHE OHMOJIOTUH;

YMEHHUE BJIAJCTh CHUCTEMOW OMONOTMYECKUX 3HAHUN, KOTOpas BKIKOYACT
Onpe/e/IeH!s] U IIOHUMAaHHUE CYLIHOCTU OCHOBOIOJIArarolluX OUOJIOrHYeCKUX
TEPMUHOB M TMOHATUM (BHI, JKOCHCTeMa, Ouocdepa), OHOIOrMUECKHE TEOPUH
(aBomounoHHas Teopust Y. JlapBuHa, CUHTETHYECKAS TEOPUS IBOJIIOLHUN), YUCHUS
(A. H. Ceepriora — 0 nyTsix ¥ HanpasiaeHusx sBomonuu, B.1. Bepnaackoro — o
ouocdepe), 3akonbl (reHerudeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apojbimieBoro cxoacrea K. M. bapa), npasuna (Munumyma FO. Jlubuxa,
9KOJIOTMYECKON MNHUpaMMbl 3HEepruu), runoressl (rumoresa «vupa PHK» V.
[Man6Gepra);

yMEHHE  BIAJIeTb  OCHOBHBIMM  METOJAAMH  HAYYHOTO  TIO3HAHMS,
UCIOJIb3YeMBbIMHM B OMOJOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOII0JIeHHe, YKCIIEPUMEHT), CIoco0aMU BBISBICHUS U
OLICHKH aHTPONOI€HHBIX U3MEHEHUH B IIPUPOJIE;

YMEHHE BBIJEIATH CYIIECTBEHHbIC TNIPU3HAKU: BHJIOB, OHOTEOIIEHO30B,
9KOCUCTEM M Ouocgepbl, CTaOUIM3UPYIOLIEro, JABHXKYILIErO0 M pa3pblBAIOLIEIO
€CTECTBEHHOTO orOopa, aJIIONIaTPUYECKOro " CUMMAaTPUYECKOIO
BUJI000pa30BaHMUsI, BIUSHUS JIBHKYIIUX CUJI 3BOJOLMU HA TeHO(OHI TOMYJISIUY,
NPUCIIOCOOJEHHOCTH OPraHU3MOB K cpejie OOMTaHHS, YepeI0BaHUS HAIpPaBICHUM
9BOJIOIHNH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUH B IKOCHUCTEMAX;

YyMEHHUE YCTaHaABJIMBaTh B3aUMOCBS3M MEKJY MPOLECCAMU SBOJIIOLMH,
IOBWKYUIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMHU DPa3JIWYHBIX YKOCUCTEM H
MIPUCIIOCOOJIEHUSIMU K HUM OPraHH3MOB;

YMEHHE  BBIABIATL  OTJIMYUTENIbHBIE  TPU3HAKKH  JKUBBIX  CHCTEM,
MIPHUCIIOCOONEHHOCTh BUAOB K cpefie OOMTaHWs, aOMOTHYECKMX W OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aHMMOCBS3€ll  OpPraHM3MOB B  COOOLIECTBAX,
AHTPOIIOT'€HHBIX U3MEHEHHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIUME aPTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY JUIS JI0KA3aTENbCTBA POJACTBA OPraHU3MOB pa3HBIX
CHUCTEMAaTHUYCCKUX TPy, B3aUMOCBA3H OPraHU3MOB M Cpe/ibl OOMTaHUsA, CIUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXPAaHEHHs MHOTo00pa3us BHIOB H
9KOCHUCTEM KaK YCJIOBHSA COCYILIECTBOBAHMS MPUPO/IbI U YEJIOBCYECTBA;

yMEHHE pelaTh OMOIOrHYECKHE 3a/1a49H, BBIABIATH MPUYNHHO-CIICACTBEHHBIC
CBA3U MEXKAY UCCIIEAYEMBIMU OMOJIOTMYECKMMH MIPOLIECCAMHU U ABJIICHUAMH, JI€]IaTh
BBIBO/IbI ¥ IIPOIHO3bI HA OCHOBAHUH ITOJY4YCHHBIX PE3YJIbTATOB;

YMEHHUE BBHIMOJHATE Ta0OpaTOpHblE M MpPaKTHYeCKHE padoThl, cOOMOIaTh
IpaBuJa pu padore ¢ yueOHbIM U 1a00paTOPHBIM 000PY/10BAaHUEM;

YMEHHE BBIIABHUIaTb THIIOTE3bl, MPOBEPATH HX OIKCIEPUMEHTAJIbHBIMH
cpenctBaMu, GOpMYIHpYS ILedb HCCICIOBaHMS, aHAIU3UPOBATh IMOTYYECHHBIE
pe3yJbTaThl U 1€J1aTh BHIBOJIbL,

YMEHHE y4YacTBOBATh B Yy4eOHO-MCCIEI0BATEILCKOW paboTe mo OHonoruw,
9KOJIOTMU U MEJIULIMHE, NPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHbIX OOLIECTB, U
nyOIMYHO  NPEACTABIATH  MOJYUYCHHBIC  Pe3yJbTaThl  HAa  YYCHHYECKHX
KOH(epeHIHUsIX;

YMEHHE OIEHUBATh TUITOTE3bI U TCOPHUU O MIPOUCXOKICHUH KU3HH, YeT0BEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0ax MpeaoTBpallleHus
ri100alIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYILECTBIISATh OCO3HAHHBIM BBIOOp Oyaymeil mpodeccruoHambHOM
JeSTeIbHOCTH B 00J1aCTH OMOJOTHH, YKOJIOTUHU, TPHPOAOIIOIB30BAHUS, MEIUIIHHBI,
OMOTEXHOJIOTMH, TICUXOJOI'MH, BETEPHHAPHUHU, CEJbCKOTO XO035HCTBa, MUIIEBOM
NPOMBIIITIEHHOCTH, YIIIyOJIATh TI03HABATEIbHBbIH MHTEPEC, HAMPABICHHBIA Ha
OCO3HAHHBIM  BBIOOp  COOTBETCTBYMOLIEH  mpodecCUM U MOPOJIOTKEHHE
OMOJIOTHYECKOr0 00pa30BaHKMS B OPraHU3AIMSIX CpeaHero npoeccuoHalbHOroO U
BBICIIETr0 0Opa30BaHUSI.



TEMATHYECKOE INVTAHUPOBAHHUE

10 KIIACC
Kosmuecreo yacos DJIeKTPOHHBIE
HanmeHoBaHmMe pa3aesioB H TeM (undpossbie)
Ne n/m KonrTpoabubie | IIpakTH4yeckue
NPOrpPaMMbI Bcero o0pa3zoBare/IbHbIEC
padoThbI padoThI
pecypcsbl
https://resh.edu.ru/subject/
1 buonorusa kak Hayka 1 :
5/10/
https://resh.edu.ru/subject/
2 JKuBbIC CHCTEMBI U HX H3Y4YCHUE 2 5:,.1' o/ i
https:/resh.edu.ru/subject/
3 buonorust knerku 2 0.5 :
5/10/
https://resh.edu.ru/subject/
4 XuMuuecKkasi OpraHu3anus KIeTKH 10 1 5/10/ '
https://resh.edu.ru/subject/
5 Crpoenne 1 QyHKINN KIETKH 8 I 2 5/10/
6 OOMeH BEIIECTB M MPEBpaICeHHE YHEPTHH B 9 I https://resh.edu.ru/subject/
KJIETKE 5/10/
- Hacnencreennas undopmanus u 9 1 05 https://resh.edu.ru/subject/
peanmm3aiys e¢ B KIETKE ) 5/10/
& https://resh.edu.ru/subject/
8 JKU3HCHHBIN UK KICTKH 6 1 5/10/ ‘
https://resh.edu.ru/subject/
9 Crpoenne u GyHKIINH OPraHH3MOB 17 1.5 5/10/
https://resh.edu.ru/subject/
10 Pa3MHOKEHHE U pa3BUTHE OPTaHHU3MOB 8 1 1.5 ‘

510/




I'eneTnka — HayKka O HACIEJICTBEHHOCTH H

https://resh.edu.ru/subject/

11 2 0.5
H3MEHYHBOCTH OPTaHH3MOB 510/
https://resh.edu.ru/subject/
12 3aKOHOMEPHOCTH HacCJIeJICTBEHHOCTH 10 1 5/10/
https://resh.edu.ru/subject/
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 5/10/
https://resh.edu.ru/subject/
14 I'ereTnka yenoseka 3 0.5 e e
5/10/
https://resh.edu.ru/subject/
15 Cenexuyst opranu3mMoB 4 1 5 N
5/10/
buoTexHOI0THA H CHHTETHUYECKAs https://resh.edu.ru/subject/
16 4 ;
Ounosorus S5/10/
https://resh.edu.ru/subject/
17 PesepBnoe Bpems | 5/10/
https://resh.edu.ru/subject/
18 0 5/10/
OBUIEE KOJIMYECTBO YHACOB I10 102 13

[TPOI'PAMME




11 KJIACC

KouinuecrBo yacor DJIeKTPOHHBIE
HaumeHoBaHHe pa3iesioB M TeM (undgpossbie)
Ne n/n KourTpoabusie | IlpakTtuueckne
NPOTrPaMMbI Beero obpa3zoBaTe/ibHbIe
padoThbI padoThl
pecypcnbl
1 3apoKeHHEe U Pa3BUTHE IBOIIOLHOHHBIX 4 https://resh.edu.ru/subject/
MpeJiCTaBJICHHUH B OHOJIOTHH 11/
. https://resh.edu.ru/subject/
2 MuxkposBontousA U €€ pe3yabTaThl 14 2 5"'1.1 : ‘
. https://resh.edu.ru/subject/
3 Makpo2BoJIOLHs U €€ pe3yJIbTaThl 6 1 511/
[TpoucxoxkaeHue U pa3BUTHE JKU3HU HA https://resh.edu.ru/subject/
4 15 1.5 .
3emiie 5/11/
https://resh.edu.ru/subject/
5 [Ipoucxoxaenue yenoBeka — aHTPONOTEHE? 10 1 1 s/11/
DKOJIOTHS — HAyKa O B3aUMOOTHOILIEHUAX ._ —
i https://resh.edu.ru/subject/
6 OpPraHM3MOB M HAJOPraHU3MEHHBIX CHCTEM 3 0.5 $/11/
C OKpY:Karouen cpejioi ot
https://resh.edu.ru/subject/
7 Opranusmel ¥ cpejla oOOUTaHus 9 1.5 511/
§ https://resh.edu.ru/subject/
8 DKONOTus BUAOB U MOMYIAHN 9 0.5 511/
DKOJI0TUsl COOOIIECTB. IKOJIOTHIYCCKHUE https://resh.edu.ru/subject/
9 12 | 0.5 e
CHCTEMBI S
https://resh.edu.ru/subject/
10 buocdepa — rnobanbHas sKocHcTEMA 6 511/
https://resh.edu.ru/subject/
11 YenoBek H OKpyKarouias cpeaa 6

SA1/




12

PesepsHoe Bpems

https://resh.edu.ru/subject/

5/11/

OBUIEE KOJIMHECTBO YACOB 110

[TPOTPAMME

102

7.3




YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O NIPOUHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

METOAUYECKHE MATEPHAJIbBI JIUISA YYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI H PECYPCbI CETH

HUHTEPHET



