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MOSCHUTEJBHASA 3AIINCKA

[TporpamMma 1o ydeOHOMy mpenmetry "“buonorums’” (manee - Owosorus) Ha
ypOBHE cpenHero oodiero oOpa3zoBaHusl pa3paboraHa Ha ocHoBe dDenepaabHOTO
3akoHa OoT 29.12.2012 No 273-®3 «O6 obOpaszoanuu B Poccuiickoit denepammm»,
dI'OC COO, Konmenuuu mnpenojaBaHus ydeOHoro mnpeamera «buojorus» u
OCHOBHBIX TIOJIOKEHUH (enepalibHOi paboueil mporpaMMbl BOCIIUTAHUS.

VueOnbiii nmpeamer «buonorus» yrimyonéHHoro ypoBs usydenus (10-11
KJIACChI) SIBJIICTCS OJTHMM M3 KOMIIOHCHTOB MpeJAMETHOW 00jacTu «EcTecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxenusM GI'OC COO npodunbHbie yueOHbIC
IpeAMEeThl, H3ydyaeMble Ha YyriayOJE€HHOM ypOBHE, SBISIIOTCS  CIIOCOOOM
nuddepeHunaniii  oOy4eHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS WU
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeTHUM NpodecCUOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBI M3 JTHUX Y4eOHBIX MPEAMETOB [IOJDKEH OBITh OPUEHTHUPOBAH Ha
IMPUOPUTETHOE pelieHue O00pa30BaTENIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBA3AHHBIX C NpoQopueHTauueld OOyYarolUXCi W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOW O0JIaCTH HAay4YHOr'O 3HAHMS, CBA3AHHOTO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM WIJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHomy npeamety “"buosnorusa” naét npeacraBiieHue o 1elu
U 3a7a4ax M3y4deHHs yuyeOHoro npeamera «buonorus» Ha yriayOJI€HHOM YpOBHE,
ompenenser o0s3aTenbHOE (MHBApUAHTHOE) TPEIMETHOE COJCpXKaHHEe, €ro
CTPYKTYpUpOBaHHE [0 pa3jeiaaM M TeMmaM, paclpelesieHue I0 Kiaccaw,
PEKOMEHIyeT TOCIEOBATEIbHOCTh M3YyUYCHUS] Y4eOHOro maTrepuana ¢ y4EToM
MEXIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOTO IIpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaronmxcs. B mporpamMmme no 6uoia0ruu peain3zoBaH
MPUHIUI NPEEMCTBEHHOCTH C U3YyYEHUEM OMOJIOTUU HA YPOBHE OCHOBHOI'O OOILIETO
oOpa3zoBaHusi, Omaromaps dYeMmMy MPOCMATPUBAETCS  HAMNPABJICHHOCTh  Ha
MOCJIeIyIoNee pa3BUTHE OWUOJOTHYECKUX 3HAHUHM, OPUCHTUPOBAHHBIX HA
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHUSA,  HKOJIOTHYECKOTO
MBIIUIEHUS, PEICTABICHUH 0 3A0pOBOM 00pa3e )KM3HU, Ha BOCIIUTaHUE OEPEeKHOTO
OTHOIIICHUS K OKpY>Kalollel mpupoiHo cpee. B mporpamMme 1o 6MoI0ruu Takxke
MOKa3aHbl BO3MOXHOCTH ydeOHOTO mpenmera «buomorus» B peanusanuu
tpeboBanniit ®I'OC COO k TIaHUPYEeMbIM JUYHOCTHBIM, METANPEAMETHBIM H
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B (JOPMUPOBAHUY OCHOBHBIX BUIOB Y4EOHO-
MO3HABATENIbHON AESATENbHOCTH OOyYarouuxcsi MO OCBOEHUIO COAEpKaHUs
OMOJIOTUYECKOT0 00pa3oBaHuUs HA YPOBHE CPEIHETO O0IIeT0 00pa30BaHus.

VYuebnsiii npenMer «buonorus» Ha ypoBHE cpemHero o0Iero oopa3oBaHus
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHME B IIIKOJIE M OPUEHTHPOBAH HA PACIIIUPEHUE
U yriiyOseHue 3HaHuM 00y4Jaromxcs 0 )KUBOU MPUPOE, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHON OMOJIOTHH, SMOPUOIOTHN W OMOJIOTHH Pa3BUTHS, T€HETUKH, CEICKIINH,
OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYEHUS U DKOJIOTHH.

Nzydyenne ydeOHOro mnpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOJrOTOBKY OOYYAIOMIMXCS K MOCIEAYIONIEMY MOJIYYEHUIO
OMOJIOTHYECKOro  00pa3oBaHUST B By3aX W OpraHU3alUsAX  CPETHEro
npodeccuonanbHoro oopazoBanusi. OCHOBY €ro COAEpKaHHs COCTABISIET CHCTEMa
OMONOTUYECKUX  3HAHWW, TIOJYYCHHBIX TIPU  HM3YYCHHH  OOYYArONTUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/IejIOB OMOJIOTMM HAa YPOBHE OCHOBHOT'O
obmiero o6pazoBanmsi, B 10-11 kiaccax 3TH 3HaHUS TOJy4yalOT pa3BuThe. Tak,
pacimiupeHbl W yriayOJeHbl OMOJIOTMYECKHE 3HAHHMS O PACTEHUSX, KUBOTHBIX,
rpubax, OakTepwsX, OpraHW3ME 4YeJOBEKa, OOIMMX 3aKOHOMEPHOCTSIX IKHU3HH,
JOTIOTHUTEHHO BKIFOYCHBI OMOJIOTHYECKUE CBEICHHUS MTPUKIIATHOTO U IIOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCIEAYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpainus OMOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIIMMH 3HAHUSIMH, TOJYYCHHBIMH OOYYAIOIIMMUCS TMPU H3YUECHUU
bu3uKH, XUMUH, reorpadui U MaTeMaTHUKH,

CtpykTypa mporpaMmbl IO ydyeOHOMY TpeAMeTy ' buonorus’ oTpaxkaeT
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TMOAXOABl K M3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIs JKUBBIX
CHCTEM Pa3HOTO YPOBHS OpPraHU3allH, HBOJIIOIMHA OPTaHUIECKOT0 MHUpa Ha 3emiie,
COXpaHeHHUs OMOJIOTHYECKOTO pa3HooOpas3us miaHeTsl. Tak, B 10 kimacce u3yuarorces
OCHOBBI MOJICKYJISIDPHOM M KJICTOYHOM OHOJOTHMH, SMOPHOJIOTHH W OHOJIOTHUHU
pa3BUTHS, TEHETUKU M CEICKIUU, OUOTEXHOJOTUM M CUHTETUYECKON OMOJIOTHH,
aKTyaIM3UPYIOTCSl 3HAaHMUS OO0ydarmuxcs 1o OOTaHWKE, 300JIOTHH, aHATOMUHU,
¢dbusunonornu yenoreka. B 11 kiacce uzyyarorcsi H3BOIIOIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUU U yueHue o ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00€CIEUUTh  OCBOEHHUE
O0yJaronMMuUCs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UCH, IPUHIIUIIOB U MPABUII,
JIEXKAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOTO00pa3MM M OCOOCHHOCTSAX KIICTKH, OPTaHW3Ma, MOIMYJISAINH,
OMOIIEHO3a, SKOCHCTEMBI, O BBIJAIONTUXCS HAYYHBIX JOCTHIKCHUSAX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKIIATHBIX ACTIEKTaX OMOJIOTHYECKUX 3HaHWM. J[iis
pa3BUTHS M TOAJEPKAHUS HHTEpeca OOyJarolMXcs K OHOJIOTMH Hapsigy Co
3HAYUTEITHLHBIM 00BEMOM TEOPETHUECKOTO MaTepHajia B COJACPKAHUM MPOTPAMMBbI
1o OWOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBICHHUS W Pa3BUTHUSA
TOM WU MHOM 00J1acT OUOJIOTHH, BKJIAIOM OTEYECTBEHHBIX M 3apyOEIKHBIX YUEHBIX
B PEIICHHUE BAKHEUIINX OMOJOTUUECKHUX U IKOJIOTHIECKUX MPOOIIEM.

[{ens u3yueHnus yueOHOTO mipeameTa «bruonorus» Ha yriryOJI€éHHOM YPOBHE —
OBJIaJICHUE  OOYYAIOMIMMHUCS  3HAHUAMU O  CTPYKTYPHO-(PYHKIMOHAIBHOU



OpraHW3allMi JKUBBIX CHCTEM pa3HOTO paHra M MpUOOpeTeHHne YMEHUU
UCIIONIb30BaTh 3TU 3HAaHUA B ()OPMHUPOBAHMM MHTEpECa K OMpeNenEHHON 00JacTu
npodecCHOHABHOM AESITENbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WU K BBIOOPY
y4eOHOTr0 3aBeICHUS 1JIs MTPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa30BaHuUsl.

JlocTikeHre 1enu M3ydeHuss yueOHoro mpeaMera «buosorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIeUnBACTCS PEIICHUEM CIICAYIOMNX 3a1a4:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABIISIIOLINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHPA; O
CTPOCHUHU, MHOT000pa3suu U OCOOCHHOCTSIX OHMOJIOTMYECKMX CHUCTeM (KJICeTKa,
OpraHM3M, IMONYJIALHUs, B, ONOTeoIeHO3, Onocdepa); O BBIAAOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX HUCCIICIOBAHUSIX B OMOJIOTHH,

O3HAKOMJICHHWE OOYYaromMXCs C METOJaMH [O3HAHUS >KUBOM TMPUPOJIBI:
UCCIICIOBATCILCKUMU ~ METOJJaMH  OMOJIOTHYECKUX HayK (MOJISKYJISIpHOW W
KJICTOYHON OMOJIOTHH, SMOPHUOJIOTUH ¥ OMOJIOTUU PA3BUTHS, TCHETUKH U CEJICKIIUH,
OMOTEXHOJIOTMM W CHHTETHYCCKOW OWOJIOTHH, TAJCOHTOJOTHH, JKOJOTHH);
METOJJaMU CaMOCTOSITEIbHOTO TMPOBEJICHUS OMOJIOTUYECKUX HCCIICIOBAaHUN B
nabopatopur W B mnpupoje (HaOJrOJeHWE, HM3MEPEHHE, OSKCIICPUMEHT,
MO/ICTUPOBAHUE);

OBJIaJICHUE OOYYaIOIIMMHUCA YMEHHUSIMH. CaMOCTOSITEJIbHO  HAXOJUTh,
aHaJM3UPOBaTh M HCMOJIb30BaTh OMOJIOTMYECKYI0 HH(OpPMAIMIO; TOJIH30BAThCS
OMOJOTUYECKOW TEPMHUHOJIOTUEH M CHMBOJHMKOMW; YCTAaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥  COIMAJIbHO-JKOHOMUYECKMMH U  JKOJOTUYECKUMHU
npoOJjeMaMy 4YeIOBEYECTBA; OIICHUBATh TOCIEJCTBUS CBOEH NEATEIbHOCTH IO
OTHOILICHUIO K OKpPY’Karolled MNpUpPOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKpYXKAlOIIUX  JItOJIe; OOOCHOBBIBAaTH U  COOJIOJATh  MEPHI
nporIakTUKU WHOEKIIMOHHBIX 3a00JIeBaHUM, TIpaBUia MOBEACHUS B MPHUPOJIE U
oOecrieueHrs 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallsX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHBIC HaAyYHBIE OTKPBITHUS B 00JIaCTH OMOJIOTHH,

pa3BUTHE Y 00YUYAIOITUXCSI MHTEUIEKTyaIbHbIX U TBOPYECKUX CITIOCOOHOCTEH B
MpoIlECCe 3HAKOMCTBA C BBIJAIOMIMMUCA OTKPBITUSIMH U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIaeMBbIMU €10 MpoOJIeMaMH, METOAO0JOTHUEH
OMOJIOTUYECKOTO UCCIICIOBAHMS, TPOBEACHUS IKCIIEPUMEHTAIILHBIX UCCIIEOBAHNUM,
pelieHusi OMOJIOTUYECKUX 3a7ad, MOJCIUPOBAHUS OMOJIOTHYECKHX OOBEKTOB M
IIPOILIECCOB;

BOCIIUTAHNE y 00YUaIOMUXCS IIEHHOCTHOTO OTHOIICHUS K JKMBOU MPUPOJIE B
I1EJIOM U K OTJIETIFHBIM €€ 00beKTaM U SBJICHUSIM; ()OPMHUPOBAHNE IKOJIOTHUECKOH,



TEHETUYECKON rPaMOTHOCTH, OOIIEH KyJIbTYPhl TOBEACHUS B IPUPOJIC; MHTETPAITHH
€CTECTBEHHO-HAYYHBIX 3HAHUMY;

npuobpereHue  OOy4alOUIMMHCS  KOMIIETEHTHOCTH B PallMOHAIBLHOM
IPUPOIOTOIIBE30BaHUH (COOIIOICHHUE MPABHUII TOBEICHUS B IPUPO/IE, OXPAHBI BHIOB,
9KOCHUCTEM, OMocdepsl), COXpaHEHHWH COOCTBEHHOTO 370POBbS M 30POBbS
OKpyKarommx Jioje  (coOmogeHus Mep TNpOoPHIAKTUKK — 3a00JIeBaHUIA,
oOecrnieueHre O€30MaCHOCTH KU3HEACSITEIbHOCTH B YPE3BBIYAMHBIX CUTYaIMSIX
NPUPOJHOTO M  TEXHOICHHOTO  XapakTepa) Ha OCHOBE  HCIIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3JaHUEe  YCIOBUH Uil  OCO3HAaHHOTO  BbIOOpa  OOy4YarOMIMMUCS
VHIMBUTY AIbHOMN oOpazoBaTenbHON TPaeKTOPUH, CIIOCOOCTBYIOIIEH
nocneayomeMy MTpodecCHOHAIFHOMY CaMOOIPENCTICHHIO, B COOTBETCTBUU C
WHUBUTyIbHBIMUA HHTEPECAMU U OTPEOHOCTSIMH PErHOHA.

OO11ee 4Mca0 4yacoB, OTBEICHHBIX HA U3y4YE€HHUE OMOJIOTUHU Ha yriyOJeHHOM
YpOBHE cpeaHero obmero oopa3oBanus, coctaBmsieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezmeno), B 11 kimacce — 102 gaca (3 yaca B HECIIO).

OT6op opraHuzanMoOHHBIX (OPM, METOJOB U CPEACTB OOyUEeHHUS OUOJIOTUH
OCYIIECTBJISIETCS ¢ YUYETOM CHenudUKU ero CoJep KaHusl U HaMpaBJIEHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHsS B OpraHU3alUsAX CPEIHEro
po(hecCHOHATBHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTeNnbHBIM yCIIOBUEM MPU 00YyUYEHUN OMOJIOTHH Ha YIiTyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTU4Yeckux pador. Takke ydactue
OoOy4Yaromuxcss B BBIMOJTHEHUU MPOEKTHBIX M YUEOHO-HMCCIEA0BATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX OMPEACIIICTCS YUUTEIeM Ha OCHOBE UMEIOIIUXCSI MaTepUaIbHO-
TEXHUYCCKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHH.

COAEPKXAHUE OBYUEHUA
10 KJIACC

ConepkaHle MPOTrPaMMbl, BBIACICHHOE KYpCuU8OM, HE BXOIHUT B MPOBEPKY
rocyaapcTBeHHO# urorosoi arrectanuu (TUA).

Tema 1. buosiorusi Kak HaykKa

CoBpeMeHHast OHOJIOTHsI — KOMILIEKCHasE HayKa. KpaTkast HCTOpHUST pa3BUTHS
Ouvomoruu.  Buonoruueckne HaAyKM M HM3y4aeMble MMM  MPOOJIEMBI.
dynnaMeHTalbHbIe, TPUKIAJAHBIE ¥ TOWCKOBBIC HAydHBbIC HCCIICIOBAHUSA B
Oonooruu.

3HayeHre OHOJIOTHH B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuabl mMupa. [Ipodeccum, cBs3aHHbIC ¢ OHOJOTHEH. 3HAYCHHE OHOJOTHU B



MMPAKTUYECKOM JEATENBHOCTH 4YEJIOBEKA: MEIUILINHE, CEJIbCKOM XO3SIMCTBE,
MIPOMBIIIJICHHOCTH, OXPAHE TPUPOBI.

JleMoHCTpan U1

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH, V.
I'apsen, I'. Mengens, B. . Bepunanckuu, U. I1. [Tasnos, U. 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecosckuit, JIxx. Yorcon, @. Kpuk, /1. K. bemnses.

Tabmunpel 1 cxembl: «CBsA3b OHOJOTHH C APYyrMMH Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK».

Tema 2. )KuBble cucTeMbl U UX U3yYeHHE

KuBbie cucteMbl Kak NpeaMer u3zydeHusi Ouosnoruu. CBOMCTBAa KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M IEIOCTHOCTD,
CIOXXHOCTh W YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHW3allus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYNUBOCTD, POCT U Pa3BUTHE.

YpoBHH OpraHu3allid KUBBIX CHUCTEM. MOJICKYJISPHBIM, KJIETOYHBIN,
TKAHEBBIH, OpraHU3MEHHBIH, MOIYJIALIMOHHO-BHUI0BOH, YKOCHUCTEMHBIN
(6uoreoneHoTHueckuit), OuocdepHsuiid. [lpomecchl, TPOUCXOIAIINE B JKUBBIX
cucremax. OCHOBHBIE MNpU3HAKW KUBOro. JKu3Hb Kak (opMa CyliecTBOBaHUSA
Marepun. Hayku, nzyuaroniye ;kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3aIUU.

N3ydeHune >XMBBIX cuUcTeM. MeToasl Ouosiorudeckoi Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMaTH3alvs, MeTaaHanus. [loHsaTue 0 3aBUCUMON 1
He3aBUCUMOM mniepeMeHHOW. [lmanupoBanme »skcnepumenTta. IlocraHoBka w
npoBepka rumnote3. HyneBas runore3a. [loHsiTue BEIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdeckux naHHbIX. OIEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTaroB. [IpuumHBI UHCKaxkeHUs pe3ynbTaToB J3KcnepuMeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKK KU3HW», «buojornyeckue
cucteMmbl», «CBOMCTBa KHUBOW MaTepuu», <«YPOBHH OpraHU3alMu KUBOU
npuponas», «CTpOE€HHE KUBOTHOW KIETKW», «TKaHW >KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJIOBEYECKOro opranusMa», «buoreoinenos», «buocdepa», «MeToabl
W3YUYCHHUS )KUBOU TTPUPOJIBI».

Oo6opynoBanue: 1abopaTopHOE 000PYIOBaHUE IJIsI TPOBEICHHS HAOIIOICHUH,
U3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnomp3oBaHWE pPa3IMYHBIX METONOB IIPU
M3YyYEHUH KUBBIX CUCTEMD.

Tema 3. BuoJsiorusi KJIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAIBHAS e€AWHUIIA JKWUBOro. McTtopus
OTKpbITH KJIeTKu. Paboter P. I'yka, A. JleBenryka. Kinerounast teopus (T. [1IBanH,



M. Hlneiinen, P. BupxoB). OCHOBHbBIE TOJIOKEHUS COBPEMECHHOH KJICTOYHOU
TEOPUHU.

MeTonpl  MOJIGKYJIAPHOWM ®  KJICTOYHOW  OWONOTHHU.  MHUKPOCKOIIHA,
xpomarorpadusi, amekTpodopes, METol MEYEHBIX aToMOB, au(depeHInanbHOe
HeHTpUyTUpoBaHUE, KYJIbTUBUPOBAHUE KIETOK. H3yueHue @uUKcUpOBaHHbIX
Ka1emox. DIEeKTpOHHAass MUKpockonus. Kougoxanonas muxpockonusi. Bumanvhoe
(npuorcusnennoe) uzyuenue Kiemox.

JdeMoHCcTpanu

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

Tabmuupbl u cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIA MHKPOCKOI,
«McTopust pa3BUTHSI METOJOB MUKPOCKOTTHN.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTnueckass padora «l3yyeHue MeETOJOB KIETOYHON OHOJIOrUU
(xpomaTorpadus, smexkTpodopes, aAuddepeHInaTLHOS EHTPUPYTHPOBAHNUE,
[TLIP)».

Tema 4. Xumuueckasi opraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MHUKpPO- U YJIbTPAaMUKPOIJIEMEHTHI.
Bopa u €€ posib Kak paCTBOPHUTEISI, PEAr€HTA, YYaCTHUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIJIOPETysiuui. MUuHepaabHbIE BEIIECTBA KJIETKH, UX OHOJoTHYeCcKas poib. Poib
KaTUOHOB Y aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKU. buonormueckue mnoiauMepsl. benku.
AMMHOKHUCJIOTHBIN cocTaB 0enkoB. CTPyKTypbl OeNKOBOM MoJiekysbl. [lepBuunas
CTpYKTypa Oenka, TenTuaHas CBA3b. BTopuuHas, TpeTUYHas, 4YETBEPTUUHAs
cTpykTyphl. Jlenarypamus. CpoiictBa OenkoB. Krnaccupukamuss  Oenkos.
buonornueckue Qynkimuu 6enkoB. [Ipuonsi.

YraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCaXapuIabl U MOJTUCAXaPUIbL.
OO0mmii 1IaH CTpoeHHS W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue GyHKIIMHU YTIEBOOB.

Jlununpl. 'mapodunsHO-THAPOGOOHBIE cBOMicTBA. Kitaccudukanus Tunuaos.
Tpurnunepuapl, ¢Gocpoaunuabl, BOCKH, CTepounabl. buonormueckue QyHKIAN
munuoB. OOIMe CBONCTBA OMOJIOTMYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKAHUIO, TOJYITPOHULIAEMOCT.

Hyxnennoseie kucnorsl. JJHK um PHK. CtpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotunpl. [lpuanun xomruiementapuoctu. [Ipasmno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenue u ononornueckue ¢pynkiuu JJHK.
Bunel PHK. ®ynxkuuu PHK B kiterke.



Crpoenne Mmonekysbl AT®. Makpospruyeckue cBs3d B MoJiekyjae ATO.
buonornueckue ¢pynkiun AT®. BoccTaHoBIEHHbBIE TEPEHOCYUKH, UX (YHKIIHH B
KieTke. [pyeue nyxneosuompugocgamol (HTD). CexkennpoBanue JJHK. Memoow:
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHast OuoJIorusi: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEIOBaAHUS
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYypbl OHOMONeKyd. Moodenupoganue
CcmpyKmypbol U OYHKYuL OUOMONEKYN U ux Komniekcos. Komnvromepuwiii Ousaiin u
OpeaHuyecKuli CUHme3 OUOMOJIEKYN U UX HENPUPOOHBIX AHAN0208.

JdeMoHCcTpanuu

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnipeneneHne XuMHYECKUX 3JIEMEHTOB B HEKUBOU MPUPOIE»,
«PacrnpeneneHne XuMHUECKUX 3JIEMEHTOB B dKUBOU MPHUPOIE».

Tabmuubl u cxembl: «lleproguyeckas TaOaUIAa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHne MOJIEKYJIBl BOJBI», «BelecTBa B cocTaBe OpraHu3mMoB», «CTtpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€IKOBOM MOJIEKYJNb», «CTpOeHHE MOJEKYI
yriieBoaoB», «CTpoeHHEe MOJEKyad JUnuAoB», «HyKIEHHOBBIE KHUCIOTHI»,
«Ctpoenune Mosnekyasl ATO».

O6opynoBanue: XuMU4YECKas Mocyaa u 000py10BaHuUe.

JlabGopaTopnas padora «O0HapykeHUE OCIKOB C TOMOIIBI0O KAYECTBEHHBIX
pEeaKLHiT».

JlabopaTopHasi padora «lccinenoBaHue HyKIEUHOBBIX KUCIIOT, BBIIEIICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u GyHKUMHU KJIETKH

Tunel KIETOK: JyKapuoTHYecKas U Mpokapuotuueckas. CTpyKTypHO-
(GyHKLIHMOHAJIbHBIE 00pa30BaHUs KIETKH.

CtpoeHue nmpokapruoTHIeCKOl KieTku. Kitlerounas creHka GakTepuii U apxei.
OcoOeHHOCTH CTpPOCHHS TeTepoTpOoPHON U aBTOTPOGHON MPOKAPHUOTUUECKUX
KJIETOK. MeCTO 1 pojib MPOKApUOT B OMOIIEHO3aX.

CrtpoeHnue 1 GyHKITMOHUPOBAHUE DYKAPUOTHIECKOM KIIeTKH. [ma3zmMaTudeckas
MeMOpaHa (rurazmanemma). CTpyKTypa IUia3MaTHYeckoil MemOpanbl. TpaHCHOpT
BEIIIECTB uepe3 MIa3MaTHIeCKy0 MeMOpaHy: maccuBHbIN (quddy3us, ooneraéunast
nuddysust), aKTUBHBIA (IEPBUYHBIA M BTOPHYHBIA aKTHBHBIH TpPaHCIOPT).
[TonynponuiiaeMmocTs MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. JHIOIUTO3:
MUHOIUTO3, (arouuTtos. Dk30uuTo3. Knerounas crenka. CTpykTypa U QyHKUUU
KJIETOYHOW CTEHKU PACTEHUH, TPUOOB.

[Hutomna3sma. [utozomnk. [lutockener. [[Buxenune nutormiazmbl. OpraHou bl
kiaeTkd. OmHOMEeMOpaHHbIe OPraHOMIbI KJIETKH: SHA0IUIa3MaTraeckas cetb (II1C),
annapat [onblkKu, JHM30COMBI, HUX cTpoeHue U GyHKuuH. B3auMocBs3b



OJHOMEMOpaHHBIX OpPraHouAOB KieTKU. CTpoeHue TpaHyJISpPHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6enxkos ¢ IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ aakuii (arpanynsipHBI) SHAOIUIA3MATHIECKUN PETUKYIIYM.
CekperopHast ¢yHkius annapata [onbmxu. Moougukayus benkos 6 annapame
Tonvoorcu. Copmuposxa 6enxkoe 6 annapame I onvodxcu. TpaHCHOPT BEIIECTB B
KJIeTke. Bakyosm pacturenbHbix KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE =~ OpraHOMJbl  KJIETKH.  MHUTOXOHJPHUH,  IUIACTUABL
Ipoucxoxcoenue mumoxonoputi u niacmuo. Cumbuoeenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoerne W (DyHKIIUM MHTOXOHIPHHA M IiacTtui. [lepBudHBIE,
BTOPHUYHBIE U CIJIOKHBIE TIACTUBI (DOTOCUHTE3UPYIOMINX 3YKapUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIIJIACTHI BBICIIUX PACTCHUM.

HememOpanHbie opraHouipl KieTku CTpoeHrne U (QyHKIUH HeMeMOpaHHBIX
OpraHOUI0B KJIETKHU. PuGocompr. IIpomesrcymounvie Qunamenmeo.
MukpodunaMeHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKH.
Axmunosvie KOMNoHeHmbl HeMmbluleynblx Kiemox. Mukpotpybouku. Kierounsiit
ueHtp. CrpoeHue W JBWKEHUE JKTYTHKOB W pecHUYeK. MHKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpoguiamenmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6oouka spa, XpoMaTHH, KapuoriasmMa, SAPBIIIKA, UX CTPOCHUE U
bynkuun. SnepHslid OenKoBbIA MaTpUKC. I[IpocTpaHCTBEHHOE pacONOKEHUE
XpOMOCOM B HWHTepha3HOM sipe. JDyxpomamun u cemepoxpomamun. benku
XpoOMaTUHA — THUCTOHBI. /J[uHamuka s0epHou 00010uku 6 mumose. Aoephulil
MPAHCHOpm.

Kiierounble BkimtoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKAPUOT
(pacTUTENBHOM, YKHBOTHOM, TPUOHO).

JleMoHCTpanun

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmunpel u cxembl: «CTpoeHUE HYKapUOTHUYECKON KieTku», «CTpoeHue
JKUBOTHOW  KJeTku», «CTpoeHHME  pacTUTENbHOM  KieTkn», «CTpoeHue
MUTOXOHIPUN», «Sapo», «CTpoeHre NpOKapUOTHIECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpENapaThl OaKTEPHATBbHBIX KIETOK.

JlabopaTtopnass pabora «l3ydyeHue CTpOEHUS] KIETOK Ppa3IM4HBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yyeHue cBOMCTB KJIETOUHON MEMOPAHBI».

JlaGopaTopnas pabora «lMccienoBaHue Iuia3MoiiM3a M JEIjia3Moiu3a B
PACTUTEIIbHBIX KIIETKAX».

IpakTnueckas padora «/M3ydyeHue NIBUKEHUS IUTOIIA3MbI B PACTUTEIIbHBIX
KJIETKax».



Tema 6. OOMeH BellecTB M IPpeBpallleHNe FJHEPTUH B KJIeTKe

AccUMIIIATIHS ¥ AUCCUMIUISIITNS — IBE€ CTOPOHBI MeTabomm3Ma. Tumbsl oOMeHa
BEIIECTB. AaBTOTPOPHBIA U TeTepOTpOHBIA. YdacTHe KHUCIOpoJa B OOMEHHBIX
mpoleccax. JHepreTudeckoe oOecreyeHue KIeTku: mnpeBpaiieHue ATD B
OOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluil KIETOYHOIO
Metabonm3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JEHCTBHSI.
Kodepmentsl. Otnuuunst pepMEHTOB OT HEOPTaHUYECKHX KaTaau3aToOpoB. bemkwu-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuil OT pa3IMUHbIX (PaKTOPOB.

[lepBUuHBI CHUHTE3 OpPraHMYECKUX BellecTB B KieTke. DorocuHTes.
AHOKcucenHblll U OKCcuceHHbll omocunmes y odaxmepuu. Ceemocodbuparoujue
nucMeHmvl U NUSMEeHMbvl PeakyuoHHo2o yenmpa. Poap XJIOpOIUIacToB B MpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢daszbl. Pomoovixanue, Cs., C4- u CAM-munsi
gdomocunmesa. lIpogyKTUBHOCTH oTOCHHTE3a. BriusHue pa3nuyHbix (akTOpOB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

XeMOCHUHTE3. Pa3noo0Opa3ue OpPraHU3MOB-XEMOCUHTETHKOB!
HUTpUGULKpPYIOUIME OaKTepuH, >KeJIe300aKTepuu, CepoOaKTEpUH, BOJIOPOAHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opraHu3Mbl. Buasl Oposkenus. [IpomykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYIUTETU OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHUE TITFOKO3BI.

buonornueckoe OKUCIEHNE, WK KIETOYHOE JbIXaHue. Pojabp MUTOXOHIpUI B
mpolieccax OMoJoruyeckoro okucieHusd. Luknmnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus memopannoco epaduenma npomonos. Cunmes ATD:
paboma npomontot ATD-cunmaszwi. llpenumyiecTBa a’3poOHOr0 MyTH OOMEHa
BEIIECTB Tepe] aHadPpOOHBIM. D(PHEKTUBHOCTH YHEPTETHUECKOTO OOMEHa.

JleMoHCTpan U1

[Toptpersr: JIx. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Mutuem, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl. «@OTOCHHTE3», «DHEPreTHUEeCKUi 00MeH», «brnocunTe3
oenka», «Ctpoenue pepMeHTa», «XEMOCUHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyAOBaHHE JIsI TPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTropHasi padoTa «/3yyeHue KaTaIUTUIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe amMuIIa3bl WA KaTalasbl)».

Jlaboparopuasi pabGora «l3ydeHne GHEepMEHTATUBHOTO PACIICTIIICHUS
MEPOKCHU/IA BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX.



JlaGopaTtopnass pa6ora «CpaBHeHue TipoleccoB (oTocuHTE3a H
XEMOCHHTE3a».

JlaboparopHnasi pa6ota «CpaBHEHHE MPOLECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacaeancrBeHHasi nH(opManus U peaju3anms e€é B KJIeTKe

Peakuun marpudHoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTU B PEAKIIUAX
MaTpPUYHOTO CHHTe3a. Peanuzanus HacneACTBeHHON MHpopMaiuu. ['eHeTHueckuit
KOJX, €ro cpoucrBa. TpaHckpunums — Marpuudbii cunTe3 PHK. IlpuHumnen
TPAHCKPUILUN: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHbix PHK B OuocunTtese Oenka.
VYcnoBus Ouocunte3a Oenka. KomupoBanme amuHokucnor. Ponb pubGocom B
onocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MIPOKApUOT U 3YKApUOT. Perynsuus akTUBHOCTH TF€HOB y NpokapuoT. ['mmoresa
onepoHa (. XKako0, XK. Mano). Monexynsapuvie mexanuzmvl IKCAPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus oOMEHHBIX
IIPOIIECCOB B KieTKe. KileTounblil romeocTas.

Bupycel — HekiieTouHbie (hOPMBI )KU3HU M 00JIHUraTHbIe rmapa3utbl. CTpoeHue
MPOCTBHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, baxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, uHmezpasda.

BupycHslie 3a001eBanus 4eI0BeKa, )XUBOTHBIX, pactenuit. CITN/], COVID-19,
COIIMAJIbHBIC M MEAUITMHCKHE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6oavwux maccusos («bigdata»)
CMPYKMYypHuIX Ouonro2udeckux 0anuvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ilpoepammupyemvle pynkyuu 6eakos. Cnocodwvl 00cmasKu 1eKkapcms.

JemoHcTpanuu

[Toptpersl: H. K. Konsuos, /. . IBaHOBCKUI.

Tabnuiel u cxembl: «buocunTes Oenka», «I'eHeTnyeckuit koa», «Bupycom»,
«bakrepuodarmu».

IIpakTuyeckas padora «Co3ganre MOAEIU BUPyCa».

Tema 8. JKM3HeHHBINH UKJ KJIETKH

Knerounslii 1uki, ero mepuoanl W peryisinus. Wutepdaza u  MuUTOS3.
OcoOeHHOCTH TPOIIECCOB, MpOoTeKawIMX B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecuHTeTrueckuit  (MOCTMUTOTUYECKUH),  CHHTCTUYCCKHHA U
MOCTCUHTETUYECKUH (MPEMHUTOTHYECKHIA) TIEPHOIBI HHTEP(A3HI.

Marpuunbii cunte3 JAHK — permmukanms. [Ipunuuner permmkanuun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIA  CHHTE3, aHTUIAPAJUICIbHOCTb.
Mexanusm pernukanun JJTHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u



TenoMepasa. XpPOMOCOMHBIH HA0Op KIETKM — KapUOTUI. JIUmoumaHblii H
rarionHbIl  HaOOpel  XpoMmocoM. ['oMonormusnsle xpomocombl. [lonoBbie
XPOMOCOMBL.

Henenune kietkn — MuTo3. CTalu MUTO3a U MIPOUCXOASIINE B HUX IPOLIECCHI.
Tunsl Muto3a. Kapnoknne3 n nutokuHes. buonornueckoe 3Hau€eHUE MUTO3a.

Perynsauusa muroTMyeckoro nukna kietku. IIporpammupyemas KieTodHas
rudenp — anomnTo3.

Knerounoe s1po, XpoMocoMmbl, (PyHKIIMOHANIbHAs TeHOMUKa. Mexanuzmvl
npoaughepayuu, ougppepenyuposxu, cmapenus u eudenu xiemok. «l{ughposas
KlemKka» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKLU.

JleMoHCTpan U1

Tabnuupl 1 cxembl: <«)KU3HEHHBIA UK KIETKW», «Mwuto3», «CTpoeHue
xpoMmocom», «Permmukarus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MUTO3 B KIETKax
KOpEIIKa JIyKa».

JlabopaTtopnass  padora  «l3ydyeHue  XpoMOCOM  HAa  TOTOBBIX
MHKpOIIpenapaTax».

JlabopaTtopnasi padora «HabmogeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
ayka (Ha TOTOBBIX MHUKpPOITperaparax)».

Tema 9. CTpoenne u pyHKUHMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OZIHOKIIETOYHBIE,
KOJIOHHAJIbHbIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOESHHUS U )KU3HEAEATEIbHOCTH OJHOKIIETOUHBIX OPTaHU3MOB.
baktepun, apxeu, OAHOKIETOUYHbIE TPUObI, OJHOKJIETOYHBIE BOIOPOCIH, APyrue
pOTUCTHI. KONOHWAIbHBIE OPTAHU3MBI.

B3anMoCBsA3p 4YacTEll MHOTOKJIETOYHOIO OpraHu3ma. [KaHW, OpraHbl M
cucTeMbl opraHoB. Opranusm Kak eauHoe ueioe. ['omeocras.

Txanu pactenuii. TUIbl paCTUTENBHBIX TKAHEH: 00pa3oBaTeNbHas, MOKPOBHAS,
NpOBOAsAIIAsl, OCHOBHas, MexaHuueckas. OCOOCHHOCTH CTpoeHMs, (QYHKIUH U
pAacCIoJIOKEHUS TKAHEN B OpraHax pPacTEHUM.

TkaHU KUBOTHBIX M YEJIOBEKA. THIMbI KUBOTHBIX TKAHEH: AMUTEIMATIbHAS,
COCIMHUTEIIbHAS, MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpoeHHs, (YHKIHN U
PacMoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE W T€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CUCTEMBbI OPTAHOB )KMBOTHBIX U YeloBeKa. DYHKIIMHM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactennii. CkeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. Hapy>kHbIi 1 BHyTpeHHUI ckeneT. CTpOEHUE U TUIIBI
COEIMHEHNS KOCTEMN.



JIBrokeHue  OpraHu3MoB.  JIBMKEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB!
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBU)KEHME MHOTOKJIETOUYHBIX PACTCHUM:
TPONU3MBl M HACTUM. JIBH)KEHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Peduiexc. CkeneTHble MBI U UX padoTa.

[Iutanue opranu3Mos. Ilornoienre BObI, YIIIEKUCIOro ra3a U MUHEPAIbHbBIX
BelleCTB  pacTeHusMu.  [Iutanme  KuMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIETOYHOE MNHILEeBapeHue. IIuTaHne MO3BOHOYHBIX JKUBOTHBIX. OTIENbI
MULIEBAPUTENBHOTIO TpakTa. [IumeBapurenpHble xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jprxanue oprann3MoB. [[pixanue pactenuid. J[prxanue xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. /[prxaTenbHas NOBEPXHOCTD.
KabepHoe u né€rouHoe apixanue. J(pIxaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHHE CTPOEHUS JIETKMX II03BOHOYHBIX YKUBOTHBIX.
JlpixaTenpHas cucrema 4elioBeka. MexaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIeKONUTaromuX. Perynsauus apixanus. JprxarenbHbie 00bEMBI.

TpaHCOpT BEWIECTB Yy OPraHU3MOB. [pPAaHCIOPTHBIE CUCTEMBbI PACTCHUM.
TpaHcropT BewiecTB y JKHBOTHBIX. KpOBEHOCHass cucteMa u €€ Oprassl.
KpoBeHOoCHass cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4yenoseka. Cepare,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrm KpoBooOpaliieHus. OBOJIOLHUOHHBIE
YCIIOXHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI TO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplla v €€ perysiuus.

Brinenenue y opranusmMos. Beienenue y pacteHuil. Beigenenne y s)KMBOTHBIX.
CokparurenpHbele Bakyosid. Opransl BbiaelieHHs. DuupTpainus, Ccekpeuus u
oOpaTHOE BCACHIBAHHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaeneHUs. CBs3b
IOJIOCTH Te€Ja C KPOBEHOCHOW M BBIICIUTEIBHOM CHUCTEMaMH. BblaeneHue y
MO3BOHOYHBIX >KMBOTHBIX M uesnoBeka. [louku. CtpoeHune U (pyHKIIMOHMpPOBAHUE
HeppoHa. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHuM3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CrHopbl
OaKTepHil M UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuid. KyTukya.
CpencTBa NacCUBHOW U XUMUYECKOM 3alIUThl. ODUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NPOU3BOJHBIE.
3amuTa opranu3ma ot OonesHed. ImmyHHast cucrema venoBeka. KieTouHslii u
TYMOPQJIbHBIA MUMMYHUTET. BpoxaéHHBIH M NpuOOpeTEéHHBIN crenupudecKuit
UMMYHUTET. Teopusi KIOHaJIbHO-ceniekTuBHOro ummyHnutera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocranutenabHble OTBEThI OpraHU3MOB. PoJIb BPOXKAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxxumocte u  perymsiuusa y  opraHu3moB. Pasnpaxumocts y
OJTHOKJIETOYHBIX OPraHU3MOB. TakchChl. Pa3ipa)kuMOCTh U peryisiuus y paCTEHHM.
PocTtoBeie BelecTBa U X 3Ha4ECHHUE.



HepBHas cucrema u pedaekTopHas peryismnus Yy >KWUBOTHBIX. HepBHas
cucreMa u €€ OTJeIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra ITO3BOHOYHBIX JXHBOTHBIX. Peduiekc wu
pednekropHas ayra. besycioBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbHas peryiasiuus U dHAOKPUHHAs CUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleNCcTBUE TOPMOHOB. B3auMOCB:3b
HEPBHOM M 3HJIOKPUHHOM cucTeM. [ nnotanamo-runodusapHas cuctema.

JdeMoHCcTpanu

[Toprper: U. I1. I1aBnos.

Tabmuubl 1 cxeMbl: «OAHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUYHbIE
Bojopocinn», «bakrepum», «lIpocrenmme», «OpraHel LBETKOBBIX PAaCTCHUIN»,
«CucTteMbl OpPraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpoeHHe
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cucteMbr», «CTpoeHHE CTEOIs»,
«CTpoeHHEe JUCTOBOM IUTACTUHKN», «TKaHM >XMBOTHBIX», «CKeJIeT YeIoBeKa,
«IInmeBapurensHas cucrema», «KpoBeHocHass cucrema», «JlpIxarenbHas
CHUCTEMaY, «HepBHad CHCTEMaAY, «Koxka», «MpIeuHast CHCTEMaY,
«BplienuTeNnbHas CUCTEMa», «OHIAOKpUHHAA cHUcTeMa», «CTpO€HME MBI,
«AMmyHurer»,  «KuiiedyHononoctHeie», «(Cxema  NOUTaHUA  PACTECHHII»,
«KpOBEHOCHBIE CHCTEMBI I[TO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPHD»,
«Ctpoenue minaHapun», «BHyTpeHHee CTpoeHuE TOXKIAEBOro 4depBs», «HepBHad
cuctemMa pbeiO», «HepBHas cucrema Jjarymkw», «HepBHas  cuctema
npecmeikaromuxcs»,  «HepBHag  cucrema  nrun», «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexc».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOMPENapaThl OJHOKIETOYHBIX
OpPraHu3MOB, MHKpPOIIpENnapaTbl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJIJICKIIUU
HACEKOMBIX, HIJIOKOXHX, YKUBBIC AK3EMIUISIPhl KOMHATHBIX pacTeHUM, repdapuu
pacTeHUU pa3HbIX OTHAEJIOB, BJIAXHBIC IPENApaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECMO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue ISl AEMOHCTpPAIIUU TOYBEHHOTO Y BO3TYIITHOTO MTUTAHUS PACTEHUH,
pacuieruieHus Kpaxmana U OeJIKoB MoJ AeicTBueM (hepMeHTOB, 000pyI0BaHUE IS
JNIEMOHCTPALMU OIBITOB 10 U3MEPECHUIO )KU3HEHHOM €MKOCTH JIETKHUX, MEXaHU3Ma
JIBIXATEJIbHBIX JIBUKECHUH, MOJEIN F'OJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEeW pacTeHUN».

JlaboparTopHas padora «l3ydyeHne TKaHEe# KUBOTHBIX».

JlaGopaTopHas padora «l/3ydeHrne OpraHoB [IBETKOBOI'O PACTECHUSI».

Tema 10. Pa3mHo:keHue ¥ pa3BUTHE OPraHU3MOB

®dopMbl pasMHOXKCHHS OPraHU3MOB. Occrioyioe (BKJIIOYas BEreTaTHBHOE) U
noyioBoe. Buael  Oecronoro  pa3MHOXKEHHUS:  MOYKOBAHWE,  CIOPYJISINS,
dbparmeHTaius, KIOHUPOBAHUE.



[TonoBoe pa3zmHoxkeHue. [lonoBeie KIeTKH, Wau rametrsl. Meito3. Craauu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buosornyecknii cmMpici
ME€03a M IMOJOBOro Ipouecca. Meno3 W €ro MeCTO B JKMU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponspiieBoe pa3Burue. ['amerorenes y ;kUBOTHBIX. 110J10BBIE XKeENE3BL.
OOpazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. Crepmarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pa3BUTHE SKUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyaabHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTrHs — HayKa
O pa3BUTUU OPraHU3MOB. Moppocenes — 00Ha u3 2nagHvlx nPoodIem IMOPUOTIOSUU.
Konyenyuss mopgocenoe u mooenu mopgoeeneza. Craguu >MOpUOTEHE3a
KHUBOTHBIX (Ha mnpumepe Jarymku). JIpoOnenwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposarnoe Opobnenue. bracmyna, munol
onacmyn. OCOOCHHOCTH NPOOJICHUS MIIEKOMMUTAIONIUX. 3apOJBIIICBBIC JIUCTKU
(racTpysisnms). 3akiiagKka OpraHOB U TKaHEH W3 3apOJIBIIICBBIX JJUCTKOB. B3anmHoOe
BIMSIHAE 4YacTe pa3BHBAIOIIETOCS 3apojbimia (3MOpHOHAIBHAS WHIYKIHUA).
3akiagKka IUIaHA CTPOCHUS JKUBOTHOTO KAaK  PE3YyJbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBUII TeHOB. BrnusHue Ha >MOpUOHAIBHOE pa3BUTHE PaA3IUYHBIX
(haKTOPOB OKPY’KAIOIICH CpPEIb.

Poct u pasButue xuBOTHBIX. [locTaMOpHoHanbHbI nepuon. Ilpsmoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramopdo3oM 'y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOIo
pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpOAE. THUIBI pOCTa KUBOTHBIX. DaKTOPHI
pEryJsiiuy poCcTa )KMBOTHBIX U YesioBeka. CTauu MoCTAIMOPUOHATBHOTO PA3BUTHS
y )KMBOTHBIX U uenoBeka. [lepuoibl oHToreHesa yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE TTPOIIECCHI.

PasmHuoxxenne u pazsutue pacreHuid. ['ametodut m cropodurt. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuil. OOpa3oBaHue cCrop B npouecce Meiiosa. [lameTorenes
y pacteHuil. OIIOIOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. [[BoiiHOE
OIUTOZIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHKEe U Pa3BUTHE CEMEHH.

MexaHu3MBbl pEeTyJIsiIUA OHTOT€HE3a Y PACTEHUM U )KMBOTHBIX.

JleMmoHcTpauuu

[Toptpetsl: C. I'. Hapamun, X. [lInemas.

Tabnuupl u cxembl: «BereratuBHOE pasMHOXeHUE», «Turmbl Oecroaoro
pa3MHOXeHUs», «Pa3MHOXEHUE XJIaMUAOMOHANbD», «Pa3MHOKEHHE 3BIJICHBD,
«Pa3zmMHOkeHue runper», «Meio3», «Xpomocombr», «I'amerorenes», «CtpoeHue
AUIEKIIETKH U crepMmaro3oujia», «OCHOBHbBIE CTaguu OHTOreHe3a», «lIpsamoe u
HempsiMoe pas3Buthe», «Pa3zButne Maiickoro xyka», «Pa3utue capaHum»,



«Pa3BuTne nArymku», «JIBOMHOE OIUIOAOTBOPEHHME Yy ILBETKOBBIX PACTECHHI»,
«CTpoeHHE CEMSH OJHOJOJBbHBIX U JIBYJOJIbHBIX pacTeHU», « KU3HEHHBIN LUK
MOPCKOU KamycCTbl», <) KU3HEHHBIN HUKI MXa», « ) KU3HEHHBIN IUKII TATIOPOTHUKAY,
«KN3HEHHBIN IIUKJI COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK U
CIIEPMATO30UI0B, MOJENb «L{MKII pa3BUTHS JIATYIIKHAY.

Jlaboparopnasi pabora «l3yyeHue cTpoeHus: NOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIpenapaTax».

IIpakTnueckass padora «BbIsBIEHHE MPU3HAKOB CXOJICTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIXY.

JlaGopaTropnass pabora «CTpoeHHE OpPraHoB Pa3MHOKEHUSA BBICIIUX
PaCTECHHII».

Tema 11. I'eHeTMka — Hayka O HACJIeJICTBEHHOCTHM M HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBIIEHUS U PAa3BUTHUS TEHETUKU Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TedueCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETUKHU.
Paboter H. K. Konwuiosa, H. U. BaBunoga, A. H. benosepckoro, I'. JI. Kapnieuenko,
1O. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE ITOHATHS U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIEJIbHBIC TE€HBI, AJIbTEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIMN M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTAs JIUHUS, THOPUBI, TEHOTHI, (PEHOTHII.
OcHOBHbIE ~ METOABbl  T€HETUKU:  THOPUAOIOTHMUECKHUH,  IIUTOJIOTHYECKUH,
MOJIEKYJISIPHO-TEHETUUECKU .

JemoHcTpanuu

[Toptpersl: I'. Menaens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
Baswios, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnune! u cxembl: «MeToJ1bl TeHETUKU», «CXeMbl CKPEILIUBAHUS».

JlabopaTopnass pabGora «J/[po3oduna Kak OOBEKT TIE€HETHYECKUX
HUCCJIICIOBAHUM».

Tema 12. 3aKk0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH Menaens — 3akoH
eAMHO00pa3usi THOPUIOB MepBoro nmokojieHus. [IpaBuno qomuHMpoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. lluTonornueckue OCHOBBI
MOHOTHOPHUAHOTO CKpelBanus. ['unore3a 4ucToThl raMer.

AHanusupyrolee ckpenBanue. [IpoMexyTOUHbIN XapakTep HaclleI0BaHHUsI.
Pacuieruienne npu3HakoB MPU HETIOJIHOM JOMUHHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tpetuii 3aKkoH MeHaens — 3aKOH He3aBUCUMOTO
HacJe0BaHUsI TPU3HAKOB. LluTonornueckre 0CHOBBI JUTHOPUIHOTO CKPEITUBAHUS.



CuerienHoe HacnefoBanue npusHakoB. Paboter T. Moprana. CuemneHHoe
HACJICIOBAaHWE T'€HOB, HAPYILICHUE CLEIUICHUS MEXIy TIeHaMu. XPOMOCOMHAsA
TEOPUS HACIIEICTBEHHOCTH.

['eHeTrka noJsia. XpOMOCOMHBIM MEXAHU3M OIpPEAEIEHU Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TeTepOraMeTHBIM MOJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMOcOoM. HacnenoBaHnne Npru3HakoB, CLENIEHHBIX C TOJIOM.

['enHoTHn Kak nenocTHas cucrema. [ lnenoTponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHbIN aJuleNnu3M. B3auMoAeiCTBUE HEaJIENbHBIX TI'€HOB.
Kommnementapnocts. Onuctas. [lonmumepus.

['eHEeTHYECKUI KOHTPOJIb Pa3BUTHS PACTEHUH, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOJOTUYECKUX  MPOLIECCOB, TMOBEAECHHUS W  KOTHUTUBHBIX  (PYHKIUH.
['eHeTnyeckue MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO39HH
— Mapa3uT» U «XO35IMH — MHKpOOMOM». ['eHeThdyeckue acreKTbl KOHTPOJS U
U3MEHEHUs HaCJIECTBEHHON NH(OpMALIMU B OKOJIEHUIX KJIETOK U OpraHU3MOB.

JleMoHCTpan U1

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

Tabmuubl u cxemsl: «IlepBbiil 1 BTOpo# 3aKkoHBl MeHaens», «Tpetnil 3akoH
MeHnnens», «AHanu3upymoouniee CckKpemuBaHue», «HemomHoe ITOMUHHUPOBAHUEY,
«CHemnyieHHOe HacleOBaHWE TPU3HAKOB y Japo3opuib», «['eHernka mnoma»,
«Kapnorun 4enmoBeka», «Kapuotun npozoduns», «Kapuotunm nOTHLBD,
«MHOXXeCTBEHHBIN ayIeIn3M», «B3anMoielicTBHE T€HOBY.

O6opynoBanue: MoOAENIb JJIS JCMOHCTpPAllMd 3aKOHOB €JIMHOO0Opa3us
ruOpuI0oB MEPBOrO TMOKOJIEHHWS W pacIlelUIeHHs] TMPU3HAKOB, MOJAENb MJis
JEMOHCTpALlMM 3aKOHA HE3aBHUCUMOIO HACJIEIOBAHUA IPU3HAKOB, MOJECHb I
JEMOHCTPALlMM CLETUIEHHOTO HAcJleJA0BaHUsl NPU3HAKOB, CBETOBOW MHKPOCKOII,
MUKpornpenapar: «Jpozoduia».

IIpakTuyeckass paGora «l3ydeHue pe3yabTaToB MOHOTHOPHIHOTO
CKpENIMBAHUS Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «M3yueHue  pe3ynbTaTOB  JUTMOPHUIHOTO
CKpEUIMBaHUA Y APO30(UITBD».

Tema 13. 3aKk0HOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoTMna u cpeasl npu  (GOpMUPOBAHMU (PEeHOTHUIHA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NPU3HAKU. Bubl
M3MEHYMBOCTH. HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MopaudukanronHas u3MeHYMBOCTb. Poib cpenbl B (popMHUpPOBAHUU
MOAU(PUKAIIMOHHON M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHBIN
psin u BapuanuoHHas kpuBas (B. Moranncen). CpoiicTBa MOAM(HUKAIIMOHHOM
U3MEHYUBOCTH.



['eHoTUNMYECKass N3MEHUYMBOCTh. CBOMCTBA T€HOTUMUYECKON M3MEHYHUBOCTH.
Buapl reHOTUITMYECKO M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KoMmOnHaTiBHasT W3MEHYMBOCTh. Mei03 H TMOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMBOCTH. POJTh KOMOMHATUBHON N3MEHYMBOCTH B CO3/ITaHUM
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax OJJHOTO BUA.

MyTanmonHass W3MEHYMBOCTh. BHIbBI MyTalnuil: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBbIE MyTalUU. SnepHble W
UTOIUIa3MaTHYeckue myTanuu. CoMaTM4ecKhe W TMOJIOBble MyTaunuu. [IpuduHb
BO3HUKHOBEHUS MyTanuid. MyTareHbl W WX BJIWSHUE Ha OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpoIlecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HaciencTBeHHo m3MeHunBoctd (H.M. BaBuioB). BHesnepHas M3MEHYHMBOCTD U
HACJIEJICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, POJb INUSCHEMUUECKUX (aKkmopos 8
HACIe008AHUU U UBMEHUUBOCIMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JleMoHCTpan U1

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabnmuupl u  cxembl: «Bugbl u3meHuunBocTH», «MoaudukaioHHas
W3MEHYHUBOCTHY, «KoMOuHaTHBHAs W3MEHYUBOCTHY, «Meito3»,
«OmonoTBopeHue», «I eHeTHdYecKue 3a00JIeBaHus yeloBeKay, « Buasl MmyTamuii».,

OO6opynoBaHue: KUBbIE W TepOapHbIe SK3EMIUISIpbl KOMHATHBIX PAaCTCHUH,
pucyHk# (oTtorpadun) >KMBOTHBIX C Pa3TUYHBIMU BUIAMH H3MCHYHUBOCTH.

JlaGopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MEHYMBOCTH. IlocTpoeHue BapHWallMOHHOTO psja U
BAPUALIMOHHON KPUBOW».

IpakTHyeckass padora «Myrtamuu y apo3oduiasl  (Ha TOTOBBIX
MUKpOIperaparax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun yenoBeka. MexayHapogHas mporpaMma HCCIECIOBaHUS TE€HOMA
yenoBeka. MeTonbl  M3y4YeHUs ~ IEHETMKM  YEJIOBEKA.  T€HEaJOTMYECKUH,
OJIN3HEIIOBBIIA, IIATOTEHETUYCCKHH, MOMYJISIMUOHHO-CTAaTUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUUECKU. CoBpeMeHHOE onpeaeeHre TeHOTHIIA!
MMOJIJHOTEHOMHOE CEKBEHUPOBAHHUE, TC€HOTUIIMPOBAHUE, B TOM YHUCJIE€ C MOMOIIBIO
[T11P-ananu3a. HaciaeacTBenHble 3a001eBaHus YelloBeKa. | eHHBIC 1 XpOMOCOMHBIC
Oosie3HH dYesnoBeka. boyie3HM ¢ HACIEACTBEHHOW MPEeIpaciioiokeHHOCTHIO.
3Ha4YCHUE MEIULIMHCKON T€HETUKHU B MPEAOTBPALICHUN U JICUCHUU N'€HETUYECKUX
3a0oeBaHU 4YenoBeka. MeauKo-TeHeTUUeCKoe KOHCYJIbThupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSITHE «T€HEeTHYECKOro Irpy3a». ITUUECKUE acCHEKThl UCCIEIOBAHUM B
00J1acTH peaKTHPOBAHUS T€HOMA 1 CTBOJIOBBIX KJICTOK.



['enetndeckue (akTOphl TOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K
($bU3MYECKOMY U XMMHUUYECKOMY 3arpsi3HEHHIO OKpYy»Karoliei cpeanl. ['eneTnueckas
MPEIPACHOJIOKEHHOCTD YEJIOBEKA K MATOJIOTHSIM.

JdeMoHCcTpanu

Tabnuiel u cxembl: «Kapuotun ydenoBeka», «MeToabl U3YUYEHHS] TC€HETHUKH
yeJioBeKka», «I eHeTnueckue 3a001€BaHUs YEIOBEKaY.

IIpakTnueckas padora «CocraBieHUE U aHATU3 POJAOCIOBHOMY.

Tema 15. Centekuusi OpraHu3sMoB

JloMecTuKanus U ceJIeKIMs. 3apOoXKICHUE CENEKIIUN U IOMECTUKALINU. Y UCHUE
H. 1. BaBumoBa o IlleHTpax MNPOUCXOXKICHUS U MHOT0o00pasusl KyJbTYPHBIX
pacteHuid. PoJb celekunu B CO3/IaHUU COPTOB PACTEHHI U MOPOJ ) KUBOTHBIX. COpT,
Mopoja, MTAMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEICTBEHHON N3MEHYMBOCTH
H. U. BaBusnosa, ero 3naueHue Jjis CEIESKIIMOHHON pabOTHI.

Metoabl ceneKIMOHHON paboThl. M cKyccTBeHHBIM OTOOpP: MAacCOBBIM U
VHJIUBUY AJIbHBI. OTansl KOMOMHAIIMOHHOMN CCJICKIIMH. HcnpiTanue
MPOU3BOUTENIEH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C TOMOIIBIO OIICHKH
(dbeHoTUna NoTOMCTBa U OTOOP MO T'eHOTHUITY ¢ oMokt aHanu3a JJHK.

HcKycCcTBeHHBIM ~ MyTareHe3  KakK  METOJ  CEJICKIIMOHHOM  paOoTHI.
PaananiMOHHBIA U XMMUYECKUI MyTareHe3 KaKk UCTOYHUK MYTallui Y KyJbTYPHBIX
dbopm opranuszMoB. Mcmnoiib30BaHHE TEHOMHOTO PEAAKTUPOBAHHS U METOJIOB
pekomOuHanTHBIX JJHK 115 mostyueHust iCX0JHOTO MaTepuaa Jjisi CeIeKIUU.

[Tonyuenue MOJIUIIJIOUIOB. BuyTpuBuaoBas TUOPHIU3ALINSL,
biu3kopoAacTBeHHOEe  cKpeluBaHWe, WM WMHOpumuHr.  HepopacTBenHOe
CKpelllUBaHWe, WM ayTOpuauHr. ['erepo3nc M ero npuuuHbL Mcrmonab3oBaHue
retepo3uca B cenekiuu. OtganéHnas rudpuauzanus. [Ipeomonenue Oecruionus
MEXBUIOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIMU PACTEHUM U )KUBOTHBIX. «3e1éHast
PEBONIOYUS.

CoxpaHeHHE U U3YUCHUE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM U UX
JUKUX POJIUYEH JJI CO3/IaHUsI HOBBIX COPTOB U THOPHUIOB CEIIbCKOXO03SMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemudyecKUMUu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX  HCUBOMHBLIX 6 UYEeaidxX VAYUULeHUs.
cyuecmeyrouux U Co30aHUs HOBbIX NOPOO, JUHULU U KPOCCO8, 8 MOM HUCIe C
NpUMEHeHUeM COBPEMEHHBIX MeMOO08 HAYUHBIX UCCIe008aHUL, NePedosblX uoell U
nepCcneKmuBHbIX MmexHoa02Ul.

JdemMoHcTpanuu

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. /1. Kapneuenxko, II. II.
Jlykesnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.



Tabmup! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOO0Pa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKUX DPSJAOB B HACIEICTBEHHONM HU3MEHUYMBOCTU»,
«Metoapl cenekunn», «OTnanénnas rudpuauzanus», «Myrtarenes».

JlabopaTopHasi padora «l3yueHne cOpTOB KyJbTyPHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX.

JlaGopaTopHnas padora «l3yueHre METOJIOB CEJICKIIMU PACTCHUII».

IIpakTuyeckast padora «lIpuBnBKa pacTeHUN».

IKekypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUSI CEJIEKIMHU PAaCTEHUN U
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IIJIEMEHHYO bepmy,
COPTOUCHBITATENFHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaTOpUIO
arpOyHHMBEPCHUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHos0rusi 4 CHHTeTH4YeCKasi OMOJIOT U

OOBEeKThI, HUCHOJb3yeMble B OHOTEXHOJIOTUH, — KIETOYHBIE U TKaHEBBIE
KYJIBTYPBI, MHUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHS.  XJIEOONEYEeHHE, TMOJIYyYEHHE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJEnHe. Mukpobuosornyeckuii cuHte3. OOBEKThI MHUKPOOHOJIOTHYECKHUX
TexHoJsioruil. [Ipon3BoacTBo Oenka, aMUHOKHCIIOT U BATAMUHOB.

CozlaHre TEXHOJIOTUH M MHCTPYMEHTOB LEJIECHAIPABICHHOIO U3MEHEHUS U
KOHCTPYHUPOBAHHUs T€HOMOB C LIEJIBIO MOJy4Y€HUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEYAIOIIMECS B IPUPOI€ OMOCUHTETUYECKUE TTYTH.

Kinerounas unxkeHepusa. MeToasl KyJnbTypbl KJIETOK M TKAaHEWM PacTEHHU M
KUBOTHbIX. Kpuobanku. ComaTtnueckas rubOpuauzanus M COMaTHYECKHI
sMOpuorenes. lcronp3oBaHUE TaIUIOWIOB B CEJICKIMHU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Mcnonv3oeanue MOHOKIOHANbHBIX U NOIUKTIOHATIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHHPOBAHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALMU SAEP KIETOK.
Texnonozuu 0300poeneHus, KyIbmusUpo8aHus U MUKPOKIOHAIbHO20 PAIMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpOMOCOMHAsl W TE€HHas HWHKEHEpUs. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
koHcTpyupoBanue pekomOouHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus 1 epCleKTUBBI XPOMOCOMHOM U TEHHOM MHKEHEPUH. DKOJIOTUYECKHE
U 3TUYECKHE POOJIEMbl TEHHOW MHXKCHEPUH.

MenuuuHckre 6morexHoaorun. [loctreHomHas nudpoBas meauiuHa. [TIP-
JIMarHoCTUKa. MeTa0oJIOMHBIM aHalIu3, TEHOIEHTPUYECKU aHalu3 MpoTeoMa
YeJoBEKA ISl OLEHKM COCTOSIHUSA €ro 3740poBbs. M CHoJIb30BaHHWE CTBOJOBBIX
KIeToK. TapretHas Tepanusi paka. J3D-OmowmmkeHepus s pa3paOOTKu
(byHIaMEHTaNbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTWH, CO3AaHUS KOMIUIEKCHBIX
TKaHEH COYeTaHWEM TEXHOJIOTHH TpEXMEpPHOro OMONPUHTHHTA W cKaddoiguHTra
JUISL PELIEHUS 3a/1a4 IEPCOHAM3UPOBAHHON MEIULIMHBI.



Co3nanne BEKTOPHBIX BaKIMH C LENbi0 OOecredeHus: KOMOMHMPOBAHHOU
3amuThl OT BO3Oyauteneit OPBU, ycTaHOBIEHHE MOJNEKYJSAPHBIX MEXaHU3MOB
¢yuxmonupoBanust PHK-conepskammx BUPYCOB, BBI3BIBAIOIIUX 0CO00 OMAacHBIC
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JAeMoHCcTpanu

Tabmuupl n cxeMbl: «lcnojb30BaHUE MUKPOOPIaHU3MOB B ITPOMBIIUIEHHOM
pOU3BOACTBE», «KiieTouHas nHKeHepus», «['eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «l3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llomyyeHre MOJOYHOKUCIBIX IPOAYKTOBY.

JIKCKypcHsi «DBHOTEXHOJOTMsS — BaKHEWINAs IPOU3BOJUTENbHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOM3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaenue U pa3BUTHE IBOJIOIHMOHHBIX MPEACTABJICHUN B
omnosioruu

OpomonmonHass teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenbHocTh Y. /lapBuHa.

JIBYOKYIITME CHIIBI SBOJTIOIMH BHIOB 110 Y. JlapBrHY (BBICOKAas HHTCHCHUBHOCTb
pPa3MHOXKEHUSI OpraHW3MOB, HACJEACTBEHHAass M3MEHUYMBOCTb, Oopnba 3a
CYIIIECTBOBAHME, CCTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuntetndeckorr Teopun sBomonmu  (CTD). Heitrpanbhas
teopus dBojonuu. CoBpeMeHHas 9JBOJIIOIMOHHAS  OWUOJOTHUS. 3HAUYCHHE
ABOJIIOIIMOHHON TE€OPUHU B POPMHUPOBAHUYN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA.

JemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunnel, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. lapsun, C. C. UerBepukos, U. 1. llImansraysen, [Jx. Xongenn, . K.
benses.

Ta0muie! 1 cxembl: «CrucreMa xuBoi mpuposl (1o K. JInauero)», «JlecTHuia
XUBBIX cymiecTB (mo Jlamapky)», «Mexanu3M GpOpMHPOBAHUS MPUCIIOCOOICHUH Y
pactenuit u xuBoTHBIX (1m0 Jlamapky)», «Kapra-cxema mapiipyta myrerrectBus Y.
HapBuna», «Haxonku Y. [lapBuna», «®DopMbl OOprOBI 3a CYIIECTBOBAaHUE,
«IToponsl romybeit», «MHorooOpasue KyabTypHbIX (popm KamycTh», «Ilopoasb
JIOMAIITHAX KUBOTHBIX», «CxeMa oOpa3oBaHus HOBbIX BHIOB (o Y. JlapBuHy)»,
«CxeMa COOTHOIIECHUS ABWXKYUIUX CHJI HBOJIONUN», «(OCHOBHBIE MOJOXKECHUS
CUHTETUYECKON TEOPUH IBOIOLINI.

Tema 2. Mukpo3Bo/ouus u eé pe3yJbTaThl

[Tomynamusa kak 3JeMeHTapHasi €AuHUIA 3BOJIOIUU. COBPEMEHHBIE METOIbI
OIICHKM TEeHETUYECKOTO pPa3HOoOOpa3us W CTPYKTYyphl momyisiuid. M3MeHeHue



reHooH/Ia TOMYJIAIMA KaK JJIEMEHTAPHOE DBOJIOIMOHHOE SBIEHUE. 3aKOH
reHeruueckoro paBuosecus [x. Xapau, B. BaitnOepra.

DnemMeHTapHbIe (AKTOPHl (IBMXKYIIME CHJIBI) SBOJIONUH. MyTallMOHHBINA
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YaCTOT ajljiesiel B monyaanusix. DpQekT ocHoBaTes.
Sgexm oOymouinounoco eopaviuka. CHudcenue 2eHemuyecko2o0 pa3sHo0OPA3UsL.
npudunsl u creocmaus. Ilposenenue agpghekma opetigha 2enos 8 OONLUUX U MATIIX

NONYIAYUSX. Murpauumu. N3onsamus MTOIYJISIAI: reorpaduueckas
(mpocTpaHCcTBeHHAs), OHoNornyecKkas (pernpoayKTHBHAS).
EcrectBennbiii oTOOp — HampaBisionmi Qakrtop sBomonud. DopMbl

€CTECTBEHHOI0  OTOOpa:  JBIKYUIMM, CTaOWIM3UPYIOUIWM,  pa3pbIBAIOIINN
(mu3pynTuBHbI). [lomoBoit oTOOp. BO3HWKHOBEHHME W 3BOJIONHS COIMAIBLHOTO
NOBEJCHUS )KUBOTHBIX.

[TpucnocoOIEeHHOCT, ~ OPraHM3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HMKHOBEHHE MPUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMOp(O3bl U UNOATANITALIUH.
[Tpumepsl nprcnocoOIeHnd y Opranu3MoB: MOp(doIornyeckue, GPu3noI0rnyecKue,
OnoxuMuyeckue, noBeAeH4Yeckne. OTHOCUTENBHOCTh  MPUCIOCOOIEHHOCTU
OpraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BupgooOpa3oBaHue kak pe3yibTar
MUKpO3BOMIOLMHU. M3omsmus — kimoueBor (akTop BuAooOpazoBanus. Ilytu u
CIOCOOBI BUJ1000pa30BaHMUS: aJIONAaTPUYECKOE (reorpadmuueckoe),
CUMITaTPUYECKOE (sK0JI0THUECKOE), «MT'HOBEHHOE» (monuIIION IU3aIK,
rubpuanzaiys). JUIMTenbHOCTh YBOJTFOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHUECKOTO Pa3HOOOPA3HSI.

Pob 3BOTIOLMOHHOI OMONOTHY B pa3pabOTKe HayYHBIX METOJIOB COXPaHEHUS
OouopaszHooOpa3usi. MUKPOIBOJIOIUS U KOIBOJIOLMS Mapa3uTOB M HMX XO3SEB.
Mexanu3mbl (HOPMUPOBAHUS YCTOMYUBOCTU K aHTHOMOTHUKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpan U1

[Toptpersl: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTalMOHHAs HW3MEHUYMBOCTHY», «llomymnsuuonHas
CTpyKTypa Buaa», «Cxema MposiBIeHUs 3aKoHa Xapan—BaiinOepra», «JIBuxyime
CHJIBI 3BOJIOLUN», «IJKOJIOTHYECKas H30JSAIUS TMOIMYyJISAIUA CeBaHCKOU (openn»,
«I"eorpaduueckas U301 JIUCTBEHHUIIBI CHOUPCKOM U JINCTBEHHUIIBI IAYPCKOIT»,
«ITonmynsiqMOHHBIE BOJIHBI YUCIEHHOCTU XUIIHUKOB M XKepTB», «Cxema AeicTBuUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 3a cyliecTBOBaHUEY, « MHAYCTpHATbHBIN
MenaHusm», <«JKuBble — uckonaembie»,  «lIOKpOBUTENBCTBEHHAss  OKpacka
XKUBOTHBIX», «[Ipenynpexnaromas oOKpacka KUBOTHBIX», «DU3HOJIOTHYECKUE
ananranuu», <«lIpucrnocoOneHHOCT OpPraHu3MOB U €€ OTHOCUTENIBHOCTHY,



«Kpurepun Buna», «Buapl-npoiinukn», «CTpykTypa Buaa B npupojae», «Crnocoosl
BU1000pa3oBaHus», «I eorpadpuueckoe BH1000pa3oBaHue TPEX BUIOB JIAH I,
«IJKOJOTMYECKOe BHJI000pa30BAHME BUIOB CUHUL, «llomuIIonabl pacTeHHil»,
«KarmycTHO-peACUHBIN THOPUI».

O6opynoBanue: repoapuu paCTeHHUM, KOJJICKIIMA HACEKOMBIX, dyuesa NTHI] U
3Bepel ¢ mpuMepaMu Pa3IMuHbIX IPUCTIOCOOJICHUM, Yydea MTHUI] U 3BEpei pa3HbIX
BUJIOB, TepOapuul pacTeHWil ONMW3KUX BHUIOB, OOpPa30BABIIMUXCS PaA3JIMUYHBIMU
crocobamu.

JlabopaTtopHnasi padoTa «BplIsiBlIeHrE ”3BMEHUHMBOCTH Y 0CO0€H 0JTHOTO BUIA.

JlabopaTropuasi padora «IIpucnocoOneHus OpraHu3MOB U UX OTHOCUTEIbHAS
1ETIeCO00Pa3HOCTHY.

JlabopaTtopnass paGora «CpaBHeHHE BHUJOB IO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJiionusi U eé pe3yJabTaThl

Mertonpl  wu3ydyeHuss MakpodBoonumu. [laneoHTosmormueckne - MeTOJbI
u3yueHuss HBomtoimu. Ilepexomueie ¢GopmMbl M (QUIOTEHETUYECKUE  PSIbI
OpPTaHU3MOB.

buoreorpaduueckue metonbl u3yudeHus sBoionuu. CpaBHeHue GJIopbl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue ob6mactu 3emiau. Bujsi-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METOAbl U3YUYEHUS
ABOIONMHU. ['eHeTHYeckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W MOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbI.
PynuMenTtapHsle  opraHbl W aTaBU3Mbl.  MOJEKyISIPHO-TEHETHYECKHUE,
OMOXUMHUYECKHE U MATEMATHUYECKUE METO bl U3YUEHUS IBOTIONUHU. [ OMOIOTUYHbBIE
reHbl. COBpEMEHHBIE METO Ibl TOCTPOCHUS (DUIIOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (TIpaBuiia) 3BONIOLUH. [Ipunyun cmenvl (QyHKYyulL.
HeoOpatumocTs 3BooLMK. AnanTuBHas paavanus. HepaBHOMEPHOCTh TEMIIOB
DBOJIOLIMH.

JdemMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkeb.

Tabmuiel 1 cxemMbl: «DUIOreHETHYECKUN PSJT JOIIAIN», <KAPXCONTEPHKCY,
«3Bepo3yOble  SIIEpPHI», «Creronedainbi», «PUHHOPUTHD», «CeMeHHBIE
nanopoTHuku», «buoreorpaduueckue 30HBI 3emin», «Jlpeid KOHTUHEHTOB»,
«PenmukTe», «HadanmpHble CcTaguy >MOPUOHAIBHOTO PAa3BUTHSA TTO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJIOTUYHBIE OpraHe», «PyJIuMeHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HaOOpHl YEIOBEKa W IMUMMaH3e», «[aBHBIE
HaIpaBJICHUS YBOTIOLUKN», «OO0IIHE 3aKOHOMEPHOCTH IBOJIIOIIUN».



ObopynoBaHue: KOJJICKIMH, TepOapuu, MYJSHKH HCKOMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KM3HU Ha 3emJie

Hayunble THUMOTE3bl MNPOUCXOXKIEHUSA >KM3HU Ha 3emiie. AOWOreHes u
nancrepmus. JloHaydHBIe TIPEICTABICHUS O 3aPOKICHUN KU3HU (KPEAIMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepkeHue onbitaMu .
Penu, JI. Cnannanuanw, JI. [Tactepa. [IponcxoxxaeHue sKu3HN U aCTPOOUOTIOTHS.

OcHOBHBbIE JTaIlbl HEOPraHU4ECKOU HBOJIIOLIMH. [InanerapHas
(reosormueckasi) ABOJIONUSA. XHUMHUYECKas O3BOJIONMSI. AOWOTEHHBIH CHHTE3
OpraHnYecKux BemecTB nu3 Heopranudeckux. Omeir C. Mwmmepa u I HOpm.
OOpazoBanue noauMepoB u3 MoHoMepoB. KoarepBatHas runore3a A. 1. Onapuna,
runore3a mnepBuuyHoro OynboHa Jkx. XompgeiHa, reHetuueckas rumote3a [
Mémnepa. Pubosumbr (T. Yek) um rumoreza «mmpa PHK» V. TunbGepra.
dopMupoBaHUE MEMOPAH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnu u meToasl €€ n3ydeHus. Mickomaemble OpraHn4eCcKue OCTATKY.
['eoxpoHonoruss u €€ Meroabl. OTHOCUTENbHAA U AOCOJIOTHAs T€OXPOHOJIOTHSI.
I'eoxpoHoJIOrnYecKas IIKajaa: 30Hbl, dpbl, IEPUOBI, JIIOXU.

HavanpHble 3Tamel opraHudecko sBoirouuu. IlosgBieHue U HBOTIOLUA
NEPBBIX KJIETOK. DBOMIOLUUS MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OUOIIJIEHKH KaK aHaJIOT MEPBbIX Ha 3eMJjie COOOIIECTB.
CrpomatonuTsl. [IpokapruOTHI U 3yKapHUOTHI.

[IpoucxoxaeHne dyKapuoT (CUMOHOTeHe3). DBOIOMMOHHOE IPOUCXOXKICHHIE
BUpPYCOB. [IponcXOoXaeHME MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMHU BBICIIUX pacTeHud. OCHOBHBIE apoMop(do3bl
pacrenuid. Bpixon pacrenurn Ha cymy. llosBieHue CHIOpPOBBIX pacTeHUM U
3aBoeBaHue uMu cymd. CemeHHble pacTeHus. IIpoHCX0XKIEeHHE LBETKOBBIX
pPaCTEHUM.

OCHOBHBIE 3Tambl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
*KUBOTHBIX. Benpckas dayna. KemOpuiickuili B3pbIB — MOSBJICHHE COBPEMEHHbIX
TunoB. [lepBble XOpaOBbIE )KUBOTHBIE. JKH3Hb B BOJE. DBOJIOLNS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuii. [IpoucxoxnaeHne MICKOMUTAIONUX U
ntull. [lpuHuun kmroueBoro apomopdosa. OcBoeHHE O€CHO3BOHOUYHBIMU U
MMO3BOHOYHBIMM )KMBOTHBIMU CYIIIU.

Pa3Butne xu3HM Ha 3emMiie MO 3paM U MEpUoJaM: apxeu, MpoTepo30H,
najaeo30i, Me3030M, KaitHo30i. OO0Ias XapakTepruCTUKa KIIMMaTa U T€OJIOTHYECKIX
nporueccos. [losiBeHre u paciBeT XapakTEPHBIX OpPraHU3MOB. YTJe00pa30BaHuUE:
€ro yCJIOBUSA U BIIMSHHUE HA Fa30BbIN COCTaB aTMOC(EpHI.



MaccoBble BbIMUPaHHSI — 3KOJOTHYECKUE KPU3UCHI Mpouwioro. [IpuunHel u
CJIEJICTBHSI MAacCOBBIX BbIMHUpaHUU. COBPEMEHHBIM HKOJIOTMYECKUN KpPHU3UC, €r0
ocobennoctH. [Ipobrema coxpaneHus 6MopasHOOOpa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdeckoro mupa. [lpuHuumnel kinaccudukauu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTraHU3MOB.

JleMoHCTpan U1

[Toptpetsi: @. Penu, JI. Cnamnanuanu, JI. Tlactep, . U. Meunukos, A. W.
Omnapumn, [Ix. Xongewn, I'. Mémnep, C. Munep, I'. FOpu.

Tabnuiel u cxemsl: «CxeMa onbita @. Penn», «Cxema omnbita JI. ITactepa mo
M3YYECHUIO CamMo3apokaeHus xu3Hm», «Cxema ombita C. Mumiepa, I'. Opu»,
«JTansl  HEOPraHWYECKOW  »Bomonnu», «['eoxpoHonormyeckas  IIKana»,
«HadanpHble 3Tanbl OpraHMYeckoi 3Boonun», «Cxema 00pa3oBaHUS DYKapHOT
nyTéM cumoOunoreneza», «Cucrema XKuUBOM mpUpoAb», «CTpoeHue BHUpYCa,
«Apomopdo3bl  pactenuit», «PuHuodurte», «OIHOKIETOUYHBIE BOJOPOCITH,
«MHoroksietounsie Bogopocin», «Mxwu», «IlamopoTHukm», «I0jl0OCEMEHHBIE
pacteHus», «Oprassl HIBETKOBBIX pACTEHUN», «CxeMa pa3BUTHUA )KUBOTHOI'O MUAPa»,
«ApoMopdo3bl KUBOTHBIX», «IIpocTeiimme», «Kumeynononoctusie», «Ilmockue
yepBu», «YneHucroHorue», «PpiOb», «3eMHOBOAHBIE», «lIpecMbIkaromuecs»,
«IItuupr», «Mnekonuraromue», «Pa3BuTHe )KU3HU B apXeickon 3pe», «Pa3Butue
KU3HU B TIPOTEPO30MCKOM 3pe», «Pa3BUTHE KU3HM B MAICO30MCKOM 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3zBUTHE KU3HU B KAHO30MCKON 3pe»,
«CoBpeMEHHAsl CUCTEMA OPTaHUYECKOTO MUpPa».

O6opynoBanue: repbapuud pacTeHUM pa3IMYHBIX OT/AENIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaKHbIE MIPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
UTJIOKOKMX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, UyYea IITUL U 3BEPEN, KOJUIEKIIUH
OKaMEHEJOCTEM, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKA OpPraHUYECKHMX OCTATKOB
OpPraHu3MOB.

BupryanbHas n1aboparopHas padora «MoaenupoBaHue onbITOB Muiepa—
FOpu no n3y4yenunto abMOreHHOro CUHTE3a OPraHMYECKUX COETMHEHUI B IEPBUYHOM
aTMocdepe».

JlaGopaTopnass pabdora «l3ydyeHue M ONHCAHUE HCKOIMAEMBIX OCTAaTKOB
JTPEBHUX OPTaHU3MOBD.

IIpakTuyeckass padora «l3yueHne OCOOCHHOCTEH CTPOCHUS paCTEHUU
Pa3HBIX OTAEIOBY.

IpakTnueckasi padora «M3ydyeHue ocoOCHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX.

Tema 5. IIpouncxoxaenne 4ea0BeKa — AaHTPOINOTeHeE3

Pa3znensl 1 3aa4M aHTPONOJIOTUU. MeTo1bl aHTPONOJIOT U H.



CraHoBjieHUE TPEJCTABICHUN O MPOUCXOXKICHUU 4YeOBeKa. PelnruosHnie
BO33peHusi. COBpEMEHHbIE HAYYHBIE TEOPHH.

Cxo/acTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHUYECKOE MOJI0KEHUE YETTOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU.  CPaBHHUTEIBHO-
MOpGOI0oTUIeCcKue, AMOPHOJIOTHYECKHE, (bU3M0I0r0-OMOXUMHYECKHE,
noBesieHuUeckre. OTanyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHHE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBL.

JIBrkyinue cuiibl ((hakTophbl) aHTPOIIOTEHE3a: OMOJIOIMYECKUE, COLUAbHBIC.
CooTHollleHnEe OMOTOTUYECKUX U COLIMANIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaauu aHTpororeHe3a. PanHue uenoBekoOOpasHbie 00E3bSHBI
(TPOKOHCYJIBI) M paHHKE IMOHTHJIBI — OOIIHE MPEAKH YeTOBEKOOOPA3HBIX 00€3bsIH U
J0/1eil. ABCTPaIONUTEKU — JBYHOTHE MPEIKH JtoJei. UenoBek yMmenblid, MepBbIe
M3TOTOBJICHUS OPYAUN TpyJa. UeloBeK NpsIMOXOASAIIMN U IIEPBbIN BBIXOJ JIFOJEH 32
npenenbl AQpuku. Yenosek reiaenb0epreckuii — o0l npe1ok HeaHAepTaaIbCKOro
YEJIOBEKA M YEJOBEKAa pa3yMHOro. YenoBEeK HEAHAEPTATbCKUNM KAaK BUJ JIIOACH
XOJIOMHOTO KJIMMaTta. YenoBeK pa3yMHBIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpenenamu Adpuxu. [lameoreneruka u
[TaJIEOTEHOMMUKA.

DBOJIIOLMST COBPEMEHHOI'O 4eJoBeKa. EcTecTBEHHBI OTOOpP B NMOMYJISLUSX
yenoBeka. MyTalMoHHbI Tiporiecc M noauMopdusm. IlomynasiuuoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3PGEeKT OCHOBATENS» B MOMYJISIHUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. [loHstue o pace. boibiime pacel: €BporeonaHas
(eBpasmiickasi),  aBcTpajo-HerpowjaHas  (9KBaTOpHalbHAs),  MOHTOJOMIHAS
(asmarcko-amepukaHckas). BpeMs W myTH paccelieHHs dYelIoBEeKa IO IUIaHeTe.
EnvacTBO  yenoBeueckux pac. HaydHas  HECOCTOATENBHOCTH — pacusMa.
[IpucnocoOGneHHOCTh YeNoBeKa K pa3HbIM YCIOBUSAM OKPYXAIOMEH Cpebl.
Bnusuue reorpaduueckoit cpenbl U Aperida reHoB Ha MOPGOJIOTHIO U PU3UOTOTHIO
YEJIO0BEKA.

MeEXIUCIUIUTMHAPHBIE ~ METOABl B (u3uveckod  (OMOJOrHYecKoi)
AHTPOMOJIOTMU.  OBOJIOIMOHHAST ~ QHTPOMOJIOTHST W MaJIEOAHTPOMOJIOTHUS
YEJIOBEUECKUX MOMYJSIUiA. bruoconnanbHble MCCIENOBaHUS NPUPOJBI YETIOBEKA.
HccnenoBanue KO3BOTIOLMK OMOJIOTMYECKOTO U COLUATBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluku, 4. S. Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToabpI aHTPOTIOJIOTHHY, «I OJIOBHOK MO3T YEJIOBEKa»,
«YemoBekooOpa3Hbie 00€3bsSHBI», «CKENeT 4YeNOBeKa M CKEJNeT MIMMIaH3e»,
«PyJIMMEHTHI U aTaBU3MbI», «J[BUKYILIUE CUJIBI aHTPOIIOT€HE3a», « IBOJIOIIMOHHOE



IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensl», «Yenoek
MPAMOXOISIIINI», «/[eHncoBCKHM yenoBek» «Heanaepranbipr», « KpoMaHbOHIBD?,
«ITpeaku yenoBeka», «Tambl SBOJIOIUU YEIOBEKA», «Pachl 4YeIOBEKa».

O6opynoBaHue: MyJSDKM  OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJIbTYpbl ~NPEIKOB uejoBeka, penpoaykuuu (pororpadmu) KapTuH ¢
MUDOTOTHYECKUMH W OWONEHCKUMHU CIOKETaMHU TMPOUCXOXKIACHUS UYETIOBEKA,
dboTorpadmy HaX0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIIOBEKa, MOJIEITh
yepena 4yeJ0BeKa U ueperna MIMMITaH3€, MOJIENb KUCTH YEJIOBEKA U KUCTH IUMIIaH3€,
MO TOPCA MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEM CTPOEHUsI CKeJieTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTuyeckasi padora «l3ydeHre SKOJIOTUYECKUX AaNTAlNN YETOBEKa».

Tema 6. JDkojorusi — HayKa O B3aMMOOTHOIIEHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaIeHl cpeaou

3apoxaeHue U pa3BUTHeE 3KoJoruu B Tpynax A. 'ymOonsara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkenss, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum
sKoJIOruU. CBsI3b IKOJOTUU C IPYTUMH HAYKAMU.

Metonbl sxonoruu. IloneBbie HaOMIOACHUS. DKCIEPUMEHTHI B HKOJIOTHU:
NpUPOJHBIE W J1abopaTtopHbie. MojenupoBaHue B OSKOJOTUA. MOHHUTOPHUHT
OKpY>KaroIlel Cpe/ibl: JIOKAIbHBIN, peTUOHATIBLHBIN U TJI00aTbHBIN.

3HaueHNe DKOJOTMYECKHUX 3HAHWM JUIA  YeJIOBEKa. DKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CHU YeEJIOBEUECTBA C MpUpoaoud. POpMUPOBAHKE
DKOJIOTUYECKOU KYJIBTYPbI U 3KOJIOTHYECKOW IPaMOTHOCTH HACEJIEHUS.

JemoHcTpanuu

[Toptpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnn, B. H. Cykaués.

Tabmuusl 1 cxeMbel. «Pa3gensl sxosorun», «MeToasl dkogorum», «Cxema
MOHHUTOPUHIA OKPYKAOIIEN CPEIIbI».

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HUCCJIICIOBAHUM».

Tema 7. Opranu3mbl 1 cpeia 0OUTAHUS

Dkonoruyeckne (HakTopbl U 3aKOHOMEPHOCTH ux nenctBusi. Kimaccudukamms
HKOJIOTHYECKUX (DaKTOpOB: abuoTHdecKue, OMOTHYECKUE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JICHCTBHs 3KoJorudyeckux (axtopos. IIpaBuno munumyma (K.
Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTCHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢daxtopel. CBeT Kak dKkojoruyeckuii Qakrop. [lelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYMIIbI



pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUrHalbHas poJib CBETA.
DoTONEPUOIN3M.

Temneparypa kak skojorumdeckuii Qaxrtop. JlelicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxsnocts kak skonoruyeckuit Qaxrtop. IIpucmocobnenuss pacteHuii K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukanus pacTeHHl 1O OTHOIICHHUIO K
Bojie. [IpucnocoOnenust KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHus OpPraHU3MOB. BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rIyOMHHAasT  TMOJAMOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpeJi 0OuTaHus opranu3mMoB. [IprucrnocoOneHus OpraHu3MoB K )KU3HU
B Pa3HbIX cpefax.

buonornyeckue purMmsl. BHemiHue um BHyTpeHHHE pHUTMBL. CyTOYHBIE M
roguyHbie puUTMbL. [Ipucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HU.

Kusnennsie Gpopmbl opranu3mMoB. [Tonstue o sxuzneHHoi popme. XKusHeHHbie
GbopMbl pacTeHUH: AEpEeBbs, KYCTAPHUKU, KYCTapHUYKHA, MHOTOJETHHE TpPABHI,
OJlHOJIETHUE TpaBbl. JKU3HEHHBIE (POPMBI KMBOTHBIX: THUIPOOHMOHTHI, T€OOHOHTHI,
a’3poOMoHThl. OCOOCHHOCTHU CTPOEHUS U 00pa3a KU3HH.

buotnueckue hakTopsl. Buibl OMOTHYECKHX B3aUMOACHCTBUI: KOHKYPEHIHA,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapazutusMm, koomepauus, MyTyalu3M,
KOMMEHCAJTH3M (KBapTUPAHTCTBO, HaXJIeOHUYECTRO). Hetpodurueckue
B3auMojieiicTBus  (Tommyeckue,  (dopuyeckue, (dadOpuueckue).  3HAUCHHUE
OMOTHMYECKMX B3aUMOJEHCTBUI JJisi CYIIECTBOBAHUS OpPraHU3MOB B Cpejle
oOutanud. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «Okonoruueckue (paxTope», «CBETOBOW CIEKTPY,
«IKOJOTMYECKHE TPYNIbl )KMBOTHBIX IO OTHOILIEHHUIO K CBETY», «TeIJIOKpOBHbBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DU3MOJIOTHYECKUE aJaNTaluu
KUBOTHBIX», «Cpeabl o00UTaHUS OpraHu3mMoB», «buomornueckue pUTMBI»,
«’Kuznennslie popmbl pacTeHnit», « X KuzHeHHbIe (HOPMBI KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJUCTBEHHOTO Jeca», «JKOCHUCTeEMa XBOWHOro Jjeca», «llenu nuranus»,
«XHUITHUYECTBOY, «[Tapazutuzm», «KOHKypeHIus», «CumMomnos»,
«KoMMeHcanu3m».

O6opynoBanue: repObapur pacTeHUW U KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTUYECKHX (PAKTOPOB, TepOapuu CBETONMIOOMBBHIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHH, CBETOJIOOMBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCIMBBIC KOMHATHBIE pacTEeHUs, repOaprul U KOJUIEKIIMH TEIUIOII0OUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYUBBIX PACTEHUH, Uydesa MTUIl U 3Bepel, repdapuu



pacTeHuid, OTHOCSIIUXCS K Turpoduram, kcepopuram, Me3oputraM, KOMHATHBIC
pacTeHus aHHBIX TPYII, KOJJICKIUU KUBOTHBIX, OOMTAIONIIMX B PAa3HBIX Cpenax,
repbapuu W KOJJIGKIIMM PACTEHUH U OIKUBOTHBIX, OOJaJaloluX YepTamu
MPUCTIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHMSM YCIOBUW >KWU3HM, repdbapuu u
KOJUIEKIIMM PACTEHUM M >KMBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJIICKIIMU
KUBOTHBIX, yUACTBYIOIINX B PA3INYHBIX OMOTHYECKUX B3aUMOICHCTBUSAX.

JlabopaTopnasi paGora «BbIgBIEHHME MNPUCTOCOOJIECHUNA OPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopnasi paGora «BpIABICHHE MPUCTIOCOOJICHUNH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabGopaTopHasi paboTa « AHATOMUYECKUE OCOOCHHOCTH PACTEHUMN U3 Pa3HBIX
MeCT OOUTaHUS».

Tema 8. Dxo10rusi BUA0B U MOMYJIALM A

DKOJIOTHYECKUE XapaKTEPUCTUKHA  ITOIYJISALIUU. [Tommynsiuuss ~ Kak
ounonornyeckas cucrema. Poiab HEOJHOPOAHOCTH cpeabl, GU3NUECKUX 0aphepoB U
0COOEHHOCTEN OMOJIOruU BUAOB B (POPMHUPOBAHUU NPOCTPAHCTBEHHON CTPYKTYpPbI
nonyysinuid. OCHOBHBIE TIOKA3aTENW IOMYJSLUWHA. YHCIEHHOCTb, IUIOTHOCTD,
BO3pAacTHas M TII0JIOBAas CTPYKTypa, POXKIAEMOCTb, IMPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJNornyeckasl CTpykrypa nomyasinud. OneHKa YHCICHHOCTH IOMYJISIIUU.
JvHamuka nomynsuuu U €€ perynsauusa. buoTudecknii moTeHIMan MOMYJIALMH.
MoaenupoBanve TMHAMHUKH NONyJIsiuuU. KpuBbIe pocTa YMCIEHHOCTHU TOMYISLNH.
KpuBble BbDKMBaHUA. Perynsnus 4YMCICHHOCTH TMOMYJAIMM: posib (PaKTOpoOB,
3aBUCSIIUX M HE 3aBHUCAIIAX OT IUIOTHOCTU. JKOJIOTUUECKUE CTPATETUH BUIOB (I- 1
K-ctparerum).

[Tonsitue 00 sKojormyeckod Hume Buaa. MecrooOutanue. MHoromepHas
MoJzesb dKosiornueckon Humu Jx.M. XarunmHCOHa. Pa3Mepsl 3KOJIOrMYecKOn
Huid. [ToTeHnManbHas U peaau30BaHHas HUILIU.

Bun kak cucrema nomynsunid. Apeansl BUAOB. BuUAbl M MX KU3HEHHBIE
CTpaTEruu. JKOJIOTUUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHHS W MHIpalHdil KUBOTHBIX. buonornueckue
VHBA3UHU YyKEPOIAHBIX BUJIOB.

JleMmoHcTpauuu

[Toprper: Ix. . XaTynuHCOH.

Tabmuubpl M cxeMbl: «DKOJOTUYECKUE XaPAKTEPUCTUKU TOMYJISLIUI,
«IIpocTpaHcTBeHHass  CTpyKTypa momyjasanumw», «Bo3pacTHele  nUpaMuUIbI
nonyjsinun», «CKOpPOCTh  3acelieHHs NOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opraHu3zmammu», «Mojienb 3kosiornaeckor Humu Jx. M. XaTunHcoHna».

O6opynoBanue: repdbapuu pacTeHUM, KOJJIEKIIMH KUBOTHBIX.



JlaGopaTopnas padora «IIpucrnocoOnenus ceMsH pacTEHUI K paCCEICHUIO».

Tema 9. Jkosn0rus cooduecTB. IKOJOTHYECKUE CUCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsi3u MEXIy
OpraHu3MaMH B OUOIIEHO3E.

OkocucreMa kak OTkpbiTas cucrtema (A. JIx. Tencnau). DyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYLUEHThl, KOHCYMEHTBI, PEIyLEHTHI.
Tpodbuueckue ypoBuu. Tpoduueckue nenu u cetu. AOHOTHUECKHE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB U MTOTOK 3HEPTUU
B SKOCHCTEME.

OcCHOBHBIE IOKA3aTENN IKOCUCTEMBI. broMacca U IpoAYKIHs. DKOJIOTHYECKHE
UpaMubl YUCeN, OMOMACChl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotixku. Dnyxmyayuu.
HanpaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykileccud. [lepBuuHble U
BTOPUYHBIE CYKIECCUM W UX TMPUYMHBL. AHTPONOT€HHbIE BO3JICUCTBUS HAa
cykueccuu. KnumakcHoe cooOiectBo. bruopasnooOpasue u noaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbie IKOCUCTEMBI. JKOCUCmEMbL 03€P U peK. DKocucmemovl Mopel U
oKeanos. Ixocucmemvi MyHOp, 1€CO8, Cmenell, nNyCMmblHb.

AHTpONIOTEHHBIE HJKOCUCTEMBI. ArposkocucreMa. ArpoueHos. Pasznnuus
MEK]Ty aHTPOIIOTEHHBIMU U MPUPOTHBIMU SIKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBbIE KOMIIOHEHTBI ypOo3kocucTeM. [opojackas
dbnopa u ¢dayna. CuHaHTpomm3zanus Tropoickod ¢ayHbl. buonornueckoe u
XO035IIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBHI OpPraHU3MOB B
sKocucTeMax. Ponb kackaonoeo aggexma u 6udos-s0upuxkamopos (kirouesvix
8U008) 6 hyHKYyuoHuposanuu sxocucmem. [lepeHOC SHEPTHH U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, IOIYJISLUNA U 9KOCUCTEM
B YCJIOBHUSAX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/ICHCTBUH.

Mexanuzmvl 6030eticmaus 3a2psA3HeHUl PAZHBIX MUNO08 HA CYOOP2AHUZMEHHOM,
OD2aAHUSMEHHOM,  NORYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KON02UUECKO20 HOPMUPOBAHUSL AHMPONO2EHHO020 8030eticmausi. MeTogoorus
MOHUTOPHUHIA €ECTECTBEHHBIX U AHTPOIMOTE€HHBIX 3KOCUCTEM.

JleMmoHcTpauuu
[Toptper: A. JIx. Tencnu.
Tabmuust u  cxembl:  «CTpykTypa  OuoueHo3a»,  «DKocucTeMa

HIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTEMA XBOMHOIO Jieca», «DyHKIIMOHAIbHBIC
IPYIIIBl OPraHU3MOB B SKOCHCTEMEY, «KpyroBOpOT BEIIECTB B 3KOCcUCcTEME», «I]enn
nuTadus  (DacTOMINHAS, OETPUTHAs)», «ODKOJOrMYecKas MHpaMuia YHCEN»,
«DKOoJIOrHYecKas MupamMuaa OMoMacch», «IKOJOruvecKas MUpaMuia dHEPrUum»,



«O0pa3zoBanue 6onota», «llepBuunas cykueccus», «BocctanoBneHue jeca mocie
noxkapa», «JKocucreMa o3epa», «ArponeHo3», «KpyroBopoT BemiecTB U MOTOK
SHEPIUH B arpoueHose», «IIpumepsl ypooIKOCHCTEM.

O6opynoBanue: repbapuu paCTeHUM, KOJJIEKIIUA HACEKOMBIX, Uy4esa MTHI] U
3Bepeil, repbapuu KyJbTYypHBIX M IUKOPACTYIIMX PACTCHUH, aKkBapuyM KaK MOJIEIb
KOCUCTEMBI.

IIpakTHyeckas padora «l3ydenue u onucanue ypOo0O3KOCUCTEMBI».

Jlaboparopuasi padora «M3yueHue pazHOOOpa3usi MEIKHX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKypCcHs B TUIHUHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK,
eIILHUK, Ha CYXOJI0JbHBIN HITU MOMMEHHBIH JIYT, 03ep0, OOJIOTO)».

JkeKypeusi «DKCKypcUsi B arpodKocucreMy (Ha TOJE WM B TETUTMYHOE
XO3SHUCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCHCTEMA

buocdhepa — oOmennanerapHas 00ojiouka 3emiId, A€ CYIIECTBYET WU
CyILIECTBOBAJIA >KM3Hb. PazBuTHe npeacrasieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6uocdepst u e€ cocra. XKupoe
BEIECTBO Orocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ro0anbHOM 3KocucTeMbl. JlnHaMmuyeckoe paBHoBecHe B orocdepe. KpyroBopoTsl
BEIICCTB M OMOTCOXUMUYECKHE ITUKIIBI (YIiIepoia, a30Ta). PATMUYHOCTS SIBIICHUI B
ouocdepe.

3oHanbHOCTE Ouochepsl. [lonsaTrue o Gnome. OCHOBHBIE OMOMBI CYIITH: TYHAPA,
XBOWHBIE Jieca, CMEIIaHHble W IIWPOKOJUCTBEHHbIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPONMYECKHUE JIeca, BBICOKOTOphs. Kiumart, pacTUTENbHbBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpykrypa 1 QyHKUHMS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 NOTEHLMANA U
orochepHbIX PYHKITUH.

JleMoHCTpan U1

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

Tabmuubl 1 cxembl: «I'eocdeprl 3emnn», «KpyroBopor azora B IMpHUpPOAE»,
«Kpyrosopor yriepona B npupoae», «KpyroBopor Kuciopoga B HIpHPOAE»,
«Kpyrosopot Boabl B mpupoze», «OcHOBHbIE OMOMBI cymu», «KiaumaTtuueckue
nosca 3emnn», «TyHapa», «Taira», «Cmemanubiid gec», «IIupokoaucTBeHHBIN
nec», «Crenb», «CaBanHa», «IlyctoiHa», « Tponudeckuit gec».

O6opynoBanue: repdbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u okpy:xawinas cpeaa

OKOJIOTUYECKHE KPHU3WUChl M HMX NpUYMHBL Bo3nelcTBue 4YenoBeka Ha
ouocdepy. 3arpsizHeHHE BO3IyIIHON cpeibl. OXpaHa Bo3AyXxa. 3arpsi3HeHHE BOAHOU



cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. I3meHenue kimmara.

AHTpPONIOr€HHOE BO3JEHCTBUE HA PACTUTENBHBINA M KUBOTHBIN Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE NPUHIIMIBI OXPAaHbl MPUPOJIBI.
Kpacubie kuHuru. Oco0o oxpansembie mnpuponansie Ttepputopun (OOIIT).
borannyeckue cajbl U 300J10THYECKHE TAPKU.

OCHOBHBIE TPHUHIMIBl YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA U MPHUPOJBIL.
PanvonanpHOe  MPUPOAONOJIB30BAHUE W COXpaHEHUE  OHOJOTUYECKOIO
pazHooOpazust 3emun. OOmKMe 3aKOHOMEPHOCTH TJOOATBHBIX JKOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOSTHBIE TIOCIEICTBUS.

Pa3Butve METOJOB MOHUTOPHHIA pa3BUTUA OIMACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepecaiowjel u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpazue u 6uopecypchoi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00CmMyn K
ungopmayuu no cocmoaHuro OmMOenbHuLIX U008 U dKocucmem. (OcHobl
9Kopeabunumayuu 3Kocucmem U cnocobvos 6opbObL ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemuvix sKocUcmem.

JlemoHcTpanuu

Tabnuibl ¥ cXeMbl: «3arpsi3HeHHe aTMoCepbI», «3arpsa3HeHue ruipochepo»,
«3arpsi3HeHue mouBb», «[lapHukoBbii 3 PexT», «Ocod0 oXpaHseMble TPUPOIHBIE
TeppUTOpUN», «MoJIeNn YyIIpaBIsieMOro MUpa».

Oo6opynoBanue: ¢oTtorpaduu OXpaHIEMbIX PACTCHHN M KUBOTHBIX KpacHoi
kHUTH Poccuiickont @enepannu, KpacHOM KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHMS
OOy4aronIMMUCS MporpaMM CpelHero oOmero o0pa3oBaHUs: JHUYHOCTHBIE,
METaNpEIMETHBIE U MIPEIMETHBIE.

B cTpyKType TUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS MPOTrPaMMBbl IO OMOJIOTUU
BBIJICJICHBI CIIEAYIONINE COCTABIISIONIME. OCO3HAHHE O0YUYaIOIIMMUCS POCCUUCKON
IPAKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINPEACNICHUIO, Haluuue Momusayuu K OOydeHUI0O  OHOJIOTHH,
yeneHanpaeienHoe pazsumue BHYTPEHHHUX YOEKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTMYECKOIO
3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OHOJOTUYECKOTro 00pa30BaHUs, HAIUYUE NPABOCOZHAHUS YKOJIOTUIECKON KYIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TIAHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MPOTPAMMBI 110 OMOJIOTMH JIOCTUTAIOTCS B
CAVMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JEATEIHLHOCTH B COOTBETCTBHHM C
TPAJULIUOHHBIMA POCCUNCKUMU COLIMOKYJIBTYPHBIMH, UICTOPHYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMUA B OOIIECTBE MpaBWIAMU U HOPMaMU
MOBEJICHUSI U CHOCOOCTBYIOT MpolieccaM CaMOIO3HAHUS, CaMOBOCIHTAHUS WU
CaMOpa3BUTHSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY W IMPABOMOPAJIKY, YEIOBEKY TPY/la U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBQKEHHs, OCPEKHOTO OTHOIIECHUS K KYyJIbTYPHOMY HACJICAMIO U
TpaauldsIM MHOTOHAllMOHAJIbHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpYXarouien cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMsS ydeOHoro mpeamera «buonorus»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YyYarONuXCsi pyKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXJCHUH, COOTBETCTBYIOIIMX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOTrO OOIIECTBa, PaCIIMpPEHUE >KU3HEHHOTO
OMbITA W OMbITA JEATEILHOCTH B MPOIECCE pEeAIM3allMi OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIBHON €SI TEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMKM 00YUaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOM EITEILHOCTH MPHU CO3TaHUH YUIEOHBIX
MPOEKTOB, PEHICHWHM Yy4YEeOHBIX MW TMO3HABATEIBHBIX 3a7ay, BbBINOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENSITh COOCTBEHHYIO TMO3MIMI0 [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €&,

YMEHUE YYHUTHIBATh B CBOUX JICHCTBUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIFOJICH C Pa3HBIMHU YOCKICHUSMHU, KyIbTYPHBIMH IICHHOCTSIMH U
COILIMAIbHBIM MOJIOKEHHUEM,

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHECHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIIbCKUX 3aJlad, YBaXXHUTEJIBHOIO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB MNpPH OOCYXIECHUU CIOPHBIX BOIMPOCOB
OHOJIOTUYECKOT O CO/ICPKAHUS,

TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTINTAHUSI

c(hOpMHUPOBAHHOCTh POCCUUCKON rpakJaHCKOU WIEHTUYHOCTH, TATPUOTU3MA,
YBQXEHHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHou, ropaoctu
3a CBOM KpaH, CBOXO PoauHy, CBOM S3BIK M KyJNbTYpy, HNPOLIJIOE U HACTOSAIIEE
MHOT'OHAIMOHAJILHOTO Hapoja Poccuy;

LIECHHOCTHOE OTHOUIEHUE K NMPUPOJTHOMY HACIIEAUIO U AMSITHHUKAM IPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO OOIIECTBA,

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHHuto Hu 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHME TyXOBHBIX IIEHHOCTEN POCCUMCKOI0 HApOJIa,;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHUE YCTONUMBOTO Oy AYIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O0 TIPUHATHS LIEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBUHM C
TpaauuusiMu HaponoB Poccun;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS .

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIIICHUN;

IMOHMUMAaHHE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU IPUPOABI U €€ HEHHOCTH;



TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJICHHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢usnyeckoro BocnuTaHusA, GOPMHPOBaAHHUS KYJIbTYPbl 310POBbsl H
IMOLMOHAJIBLHOIO 0JIarONmOJIyYHs

MOHUMAaHKE U pealin3allys 3J0POBOT0 U O€30I1acHOr0 00pa3a KHU3HH (310pOBOE
MUTaHWe, COOTIOICHIE TUTUCHUYECKHX MPABIII  HOPM, cOaTaHCHPOBAHHBIN PEKUM
3aHATHA W OTIbIXa, peryjsipHas Qu3ndeckas aKTUBHOCTB), OEpPEkKHOTrO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOUIECHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXWYECKOMY 370POBBIO;

MMOHMMAHUE LEHHOCTH TNPaBWJl HWHIMBUIAYAIBHOTO U  KOJUIEKTUBHOIO
0€301acHOr0 MOBEJICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHHWE TIOCJICJACTBHIA W HENPHUATHS BPEIHBIX MPHUBBIUCK (YIIOTpEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypEHHUSI);

6) TPy10BOT0 BOCTIMTAHUS :

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTU MAaCTEPCTBA, TPY10II00HE;

TOTOBHOCTh K AaKTUBHOW JESATENbHOCTH TEXHOJOTHYECKON U COIMaIbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UWHTEpEC K pa3nuHbIM cdepaM npodhecCUOHATBHON NEeATeTbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOpP Oynaymeid npodeccu U peanu30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpPA30OBAHHMIO Ha
MPOTSIKECHUU BCEU KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

HKOJIOTHYECKU 11eJ1eCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYPBI. MPUOOpPETEHUE OIbITa
IUIAHUPOBAHMUS TIOCTYNKOB M OLEHKA HX BO3MOXHBIX TMOCIEACTBUN  JIs
OKPYKaIOIIEH CPEeIbI;

OCO3HaHME TJI00AILHOTO XapaKTepa JKOJOTHYECKUX MPOoOJIeM M MyTel HX
pelieHus,

CIIOCOOHOCTH UCITIOJIH30BAThH MPHUOOpETAEMbIE MTPU U3YUECHNUN OUOJIOTHHU 3HAHUS
W yMEHUS TPU pEHICHUH Tpo0ieM, CBSA3aHHBIX C  paIlMOHAIBHBIM
IPHUPOJIONOIL30BaHUEM  (COONIIOICHHE  TpaBHJ  IOBEJICHUS B MPHUPOJIE,
HaIMpaBJICHHBIX Ha COXpPaHEHHE paBHOBECHUS B DKOCHCTEMAaxX, OXpaHy BHUJIOB,
9KOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATUE IEUCTBUM, TPUHOCSIINX BPE OKPYIKAIOLIEH IPUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATH HEOJIArOMPHUATHBIE DKOJIOTHYECKUE TOCTIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATH UX;



HaJIM4KMe Pa3BUTOrO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYpBHI,
OIbITa JEeATEIbHOCTH AKOJIOTUYECKON HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI UMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLHUAIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUYECKON IESITEIbHOCTH 3KOJIOTHYECKOM
HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHU U OOIIECTBEHHOM MPAaKTHUKH, OCHOBAHHOI'O Ha JHUAJIOTe
KYJIBTYpP, CHOCOOCTBYIOIIEIO0 OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIIbCKON KYyJIbTYpbl KaK CpElCTBa
B3aUMOJICHCTBUS MEXIY JIIOAbMU U TIO3HAHUS MUPA,

NMOHMMaHUE crnenuduKu OMOJIOTUM KaK HayKd, OCO3HaHUsA €€ poju B
(GOpMHUPOBAHUN PALMOHAIILHOTO HAYYHOI'O MBILIUICHUS, CO3JaHUM II€JIOCTHOIO
IpeJICTaBICHUsT 00 OKPY’KAIOLEM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEJIOBEKa U
oOliecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEM W peuieHuu MpodeM
COXpaHEHUs IPUPOJAHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJIOTMM JIsI COBPEMEHHON LHMBWIM3ALUU:
o0ecrie4eHruss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pellaTb PEeCcypCHble  MpoOJIEMbl  pa3BUTHUSA
YEJIOBEUECTBa, MMOUCKA MyTEH BhIXOAA U3 TIOOATBHBIX SKOJOTMYECKUX MPOOJIEM H
oOecrieyeHuss Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMUECKMX 3HAaHUH B LEJIAX
MOBBIIICHUS] OOUIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'paMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'paMOTHOCTU oOydarouuxcs, (popmMupyemon
IpU U3y4eHUH OHOJIOTHH,

NOHMMAHUE CYLIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh MOJydyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUSI SIBIICHUM OKPY>KAIOIIEro MUpa U MNPOUCXOJAIIUX B HEM M3MEHEHHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKIIIOYEHHS Ha OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJYYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS Jis
penieHust npo0eM B pealbHbIX KU3HEHHBIX CUTYAILMSIX;

OCO3HAHWE LIEHHOCTH HAyYHOH JEeATEeIbHOCTH, TOTOBHOCTH OCYUIECTBISTH
IIPOEKTHYIO M UCCIIEN0BATENBCKYIO JEATEIbHOCTh HHANBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHUM 1O OuONOrHH B
COOTBETCTBHUHU C KU3HEHHBIMH MMOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHS ydyeOHOro mnpenMera «buomorus»
BKJIIOYAIOT: 3HAa4MMble g (GOPMHUPOBAHUS MHUPOBO33PEHUSI OOYYaAIOIIMXCSA
MEKTUCIMITIMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHbIC TOHSATHUS, OTPAKAIOIIUC
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHeIU(PUKY METOIOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX Haykax (BEIIECTBO, SHEPTHs, SBJICHHE, IMPOIIECC,
CUCTEMa, HayudHbIH (aKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHH,
UCCIIeIOBaHKE, HAOIOICHIE, U3MEPCHHE, SKCIIEPUMEHT U JAPYTHUE); YHUBEPCATbHBIC
ydeOHbIe JeHCcTBUS  (TIO3HABATENbHBIC, KOMMYHHUKATHUBHBIC, PETYJISITHBHBIC),
oOecrnieunBaronye GopMupoBaHue GyHKIHMOHATBHON IPaMOTHOCTH U COLIMAIBHOM
KOMIIETEHIIMM ~ OOy4YaromIMXcsl; CHOCOOHOCTh  OOYyYarolUMXCSl — HCIOJIb30BaTh
OCBOCHHbBIEC MEXKIUCIUTIIMHAPHBIC, MUPOBO33PEHUECKIE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIE ICUCTBUS B TO3HABATEIILHON U COLIUANILHOMN MIPAKTUKE.

B pesynbTaTte nzydeHus OMOJI0THU Ha YPOBHE CPEAHEro 00IIero 0opa3oBaHus
y oOyuaromerocss OyayT chOpMHUpPOBaHBI TMO3HABATEIbHBIE YHUBEPCAIbHBIC
y4ueOHbIe JEHCTBUS, KOMMYHUKATHUBHBIC YHHUBEPCAJIbHbIE Y4eOHbIE EHUCTBHUS,
peryJsTUBHBbIC YHUBEPCAJIbHBIC yUeOHbIC IEUCTBUS, COBMECTHAS JI€ITEIIbHOCTb.

MertanpeaMeTHbIE PE3yNbTaThl OCBOCHHUS MPOrPaMMbI CpPEAHETO OOIIero
00pa3oBaHuUsl 10KHBI OTPAXKATh:

OBnanenue YHHUBepCAJIbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
AEeUCTBUSMMU:

1) 6a3oBbIe JJOrnYecKue JIeiCTBUS:

CaMOCTOATENIEHO  (OpMYJIMpPOBaTh W aKTyaJlW3UpoBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCITOJIB30BaTh TPU OCBOCHHWM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CpaBHEHHMS, Kiaccu(uKamum, 0000IIEeHNs), paCKPbIBATh CMBICIT
OMOJIOTUYECKUX MOHATUN (BBIICIATh MX XapaKTEPHbIC NMPU3HAKH, YCTaHABIMBAThH
CBSI3M C APYTHMH TOHITHIMH);

OMpeNeNATh IEeTN JeATCILHOCTH, 3a/aBas IapaMeTpbl M KPUTECPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI JACSATEIHHOCTH C TOCTABICHHBIMHU IIEIISIMH;

UCIIOJIH30BaTh OMOJIOTUUECKHE MOHATUS VISl OOBsICHEHUs (PAaKTOB U SIBICHUN
JKMBOW TIPUPOJIBI;

CTPOUTh JIOTHUECKHE pacCyiAcHus (MHIYKTHBHBbIC, JCAYKTHBHBIC, IIO
aHaJIOTUH), BBIABIATHL 3aKOHOMEPHOCTH W TPOTHBOPEYMS B paccMaTpHUBaEMbIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MPUMEHSTH CXeMHO-MOJICIIbHBIE CPEJICTBA TS TPEACTABICHUS CYIIECTBEHHBIX
CBA3¢Hi W OTHOIICHWH B M3y4YacMbIX OHMOJOTHYCCKUX OOBEKTaxX, a TaKKe
MPOTUBOPEUYUI PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAILIMOHHBIX
MCTOYHHKAX;



pa3pabarbiBaTh IUIaH PEIICHHs MPOOJEMbl ¢ YYETOM aHaaM3a HMMEIOIINXCS
MaTepHaIbHBIX U HEMAaTePHAaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICATEIBLHOCTh, OIICHUBATh COOTBETCTBUE PE3yIHTATOB
ICJISIM, OLIEHMBATh PUCKH MOCIICACTBUMN IEATEIBHOCTH;

KOOPJIMHUPOBATH U BBHIMOJIHATH PA0OTY B YCIOBUAX PEATBHOTO, BUPTYAILHOTO
1 KOMOMHMPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIILJICHHUE IIPU PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE el CTBHUSA:

BJIAJICTh HABBIKAMH YU€OHO-HCCIICAOBATEIbCKOM M MMPOEKTHOM EATEIBLHOCTH,
HaBBIKAMH  pas3pelieHdss MpoOsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIIEHOMY TIOMCKY METO/IOB PEIICHHS MPAKTHUCCKUX 3a/1a, IPUMECHEHHIO
Pa3IMYHBIX METOIOB IIO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIC BHUJBI JICATEIBHOCTH IO TOJYYCHHUIO HOBOTO
3HAHUS, €ro HWHTEepHpeTaliy, NpeoOpa3oBaHUI0 W TPUMEHCHHIO B YYCOHBIX
CUTYyaIMsX, B TOM YHCJIC IIPH CO3AaHUN YIEOHBIX M COMUATBHBIX IPOCKTOB;

(GbopMHpOBaTh HAYYHBIN THIT MBIILICHHS, BIaJCTh HAYYHOW TEPMUHOIOTHEH,
KJIFOYEBBIMH MTOHATHUSAMHU M METOIAMHU;

CTaBUTh W (HOPMYJIUpOBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOMN
JeSITEIbHOCTH U )KU3HCHHBIX CUTYAIIUAX;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIE CBSA3M W aKTyaln3HpPOBaTh 3aaady,
BBIJIBUTATh THUIIOTE3Y €€ pEIIeHuUs, HAXOIUTh apI'yMEHTHI [T JOKa3aTeaIbCTBAa CBOMX
yYTBEPIKIICHH, 3a]1aBaTh apaMeTPhbl U KPUTECPUU PEILICHHUS;

AHAJTM3UPOBATh IOJIyYCHHBIE B XOJ€ PpEIICHHS 3aJa4d  pPe3yJbTaThl,
KPUTHYCCKH OIICHUBATH MX JIOCTOBEPHOCTD, MPOTrHO3UPOBATH M3MCHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUSIM, OLIEHUBAThH MPHUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATh IICJICHANPABICHHBIA MOMCK TMEepPeHOca CPEACTB U CIOCOOOB
JCHCTBHUS B IPOPECCUOHATIBHYIO CPEY;

yMETh IEPEHOCHUTh 3HAHHMS B IO3HABATEIBHYIO M IMPAKTHUYECKYIO 00JacTH
KU3HEIEATCIILHOCTH;

yMETh HHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IACTENH;

BBIIBUTaTh HOBBIC HJCH, NpEiaraTb OPUTHHAIBHBIC MOIXOABI M PELICHHS,
CTaBHUTb MPOOJIEMBI M 33]1a4H, TOMYCKAIOIIHNE aIbTePHATUBHBIC PEIICHUS.

3) pa6oTa ¢ mHpopmMaHeii:

OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX MH(DOpMAIUH (TeKCTe yueOHOTo
nocoOus, HAyYHO-TIONYJISIPHOW JUTEeparype, OHOJOTMYECKUX CIIOBapsAx M|
CTpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHETE), aHAIM3UpPOBATH
UH(POPMAIIHIO PA3TUYHBIX BUIOB M (OPM MPEACTABICHHS, KPUTHICCKH OICHHBATD
¢€ 0CTOBEPHOCTh U HEITPOTHBOPEUUBOCTD;



(dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH Pa3IMYHbIe METOJIbI IPU MOUCKE U
orbope Omonornyeckoil nHpopManruu, HEOOXOAUMOM ISl BBHITIOJHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUSI MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JINYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEICTAaBICHUS
ouonorndeckoit nupopmaru (cxembl, rpaduKu, AMArpaMMbl, TAOJIUIIbI, PUCYHKH H
JpyToe);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa IMpu paboTe ¢
Ononornyeckod HMHQPOpMALMEl: MNPUMEHATb XUMHUYECKHE, (PU3NYECKHE U
MaTE€MaTU4YeCKHe 3HAKU U CHUMBOJBI, (opMyJibl, a0OpeBUaTypy, HOMEHKIATYpY,
UCIONIB30BaTh U NpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HarJIAIHOCTH;

BJAJETh  HAaBbIKAMU  PAaclo3HaBaHMS W 3allMThl  HWH(OpPMAaLUH,
MH(}OPMAIMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OgyageHne yHMBepPCAJIbHBIMM KOMMYHHUKATUBHBIMHU AeCTBUSIMMU:

1) o6menmue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBAThH
B JIMAJIOTE WU JTUCKYCCHU MO CYIIECTBY 0OCyKaaeMoil Tembl (yMEHUE 3a/aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHUTENIBHO BBIIIOJHEHHS MpeaaraeMou
3aJ1ayy, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH IMO3UIMI IPYTMX YYaCTHUKOB
JIaJiora UiIu TUCKYCCHH);

pacno3HaBaTh HeBepOajbHBIE CpEICTBAa OOIIEHUS, NOHUMAaTh 3HAUYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHQMIMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BJIA/IETh PA3IUYHBIMH CHOCOOAMM OOILEHUS U B3aUMOJEWUCTBHUSA, NMOHUMATh
HaMEpPEHUs IPYTUX JIOJEH, IPOSIBISITh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMe (HopMyaupoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeIbHOCTD!

NOHUMAaTh M MCHOJb30BaTh NMPEUMYLIECTBA KOMAHIHOW W WHIMBUIYAIbHON
paboThI IPU pEIICHUU OUOTOTHYECKOM MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJEHCTBUS PU PEIICHUH YUeOHOMU 3a/1auu;

BbIOUpaTh TEMATUKy W METOJbl COBMECTHBIX IEHCTBUI C y4ETOM 0OLIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJJ0r0 YIEHA KOJUIEKTUBA,

OPUHUMATh I[EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJAMHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIIATH IUJIaH JCHCTBUH,



pacrupenenartb poid ¢ Y4E€TOM MHEHUIl Y4YaCcTHUKOB, OOCYXIaTh pe3ybTaThl
COBMECTHOM paboTHI;

OLIEHMBATh KAY€CTBO CBOETO BKJIAJa U KaXJI0T0 YYACTHHKA KOMaH/Ibl B OOIINIA
pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPUSIM,

Mpeuiaratb HOBBIE MPOEKTHI, OLEHUBATh HUIEU C TMO3ULHAH HOBH3HBI,
OpPUTHMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IIOBEIEHHE B Pa3IMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHre YHUBEPCAJIbLHBIMYU PeryJSSTUBHBIMHU ACHCTBUSIMH

1) caMmoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS ISl BBIABICHHUS NOpoOJIEM U HX
pelIeHUs B )KU3HEHHBIX U YYECOHBIX CUTYalLIUSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUN ILEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUSIX U MOCTYNKAaX MO OTHOLICHUIO K )XKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JESITEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTeIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIEHO COCTABJIATh IUIaH PELICHUS TPOOJIEMBI C yUETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTECHUMH;

JlaBaTh OIICHKY HOBBIM CUTYalIHsIM;

pacuIupsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TIPEANOYTCHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
pElIeHHE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HJPYAUIMU B
pa3HbIX 00JIACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOW 0Opa30BATENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb!

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B AESTEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENSIM,

BIIAJICTh  HABBIKAMH  TO3HABATEIIbHOW  pedieKkchur KaKk  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBAHM, MCHOJIb30BaTh MPUEMBI pedIeKCUU JJIsi OLUEHKH CUTyalluu, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OIIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHHUMATh PELICHUS] MO HX
CHU)KEHMUIO;

MpUHUMAaTh MOTHBBI W apryMEHThl JpPYTHX I[PU aHaW3€ pPe3yJbTaTOB
NEATENIbHOCTH;



3) npuHATHE CeOsl U IPYTUX:

PUHUMATh ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA,;

OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaJIU3€ pPE3yJIbTaTOB
JEATEIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH,

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULIUH JPYTOro Y€I0BeKa.

ITPEAMETHDIE PE3YJ/IbTATDBI

[IpeameTHBIE pE3ynbTaThl OCBOCHHS COJEpPKaHHUS Y4e€OHOro mpeaMera
«buonorus» Ha yriIyoNEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha oOOECHeUYeHHE
npopunpHOro  o0yueHuss  oOydarouuxcsi — Owosoruu. OHM  BKIJIIOYAIOT:
crienuduyeckue s OMOJIOTHU Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIM MO
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEoOpa30BaHUIO 3HAHUM, BUIBI JIEATEILHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHMM W MX MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cUTyauusx. [IpeameTHbie pe3ynabTaThl MPECTABICHBI 1O
rojam U3y4eHHUs.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKATh:

chOpPMHUPOBAHHOCTh, 3HAHUM O MeECT€ W pPOJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB NPUPOALI M  pElIEeHMH MpoOJeM  PaMOHAIBHOIO
MIPUPOIOTIOIB30BaHUS, O BKJIAJ€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIIOJIAralommye OWOJIOTMUSCKHEe TEPMHHBI M TOHATHSA (OKHM3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJICJICTBEHHOCTh, M3MEHUHMBOCTh, POCT W pPAa3BUTHE), OHMOJOTHYECKHUE TCOPHUH
(knetounas teopus T. [lIBanna, M. Illneinena, P. BupxoBa, XpoMocoMHast Teopus
HacneacTBeHHocTH T. Moprana), yuenuss (H. M. BaBunoBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOKIACHHS KYJIbTYPHBIX PACTECHHI), 3aKOHBI (€IUHOO0Opa3us
MOTOMKOB TE€PBOr0 IOKOJICHHS, PACUICIUIEHUs, YUCTOThl T'aMET, HE3aBUCHUMOIO
HacienoBanuss [. MeHngenss, TrOMOJIOTMYECKUX PSAOOB B  HACIEICTBEHHOMN
namenunBoct H. U. BaBuiiosa), npuHIHIb! (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJb3yEMbIX B
OMOJIOTMYECKUX HCCJICIOBAaHUAX IKUBBIX OOBEKTOB (OmUCaHHE, HW3MEpECHHE,
HaOJTI0ICHNE, DKCIIEPUMEHT);

YMEHHE BBIACIAThH CYIIECTBEHHbIEC MTPU3HAKU. BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIC
OaxkTepuii, r(pubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB KU3IHEAECATEIbHOCTH,



IPOTEKAIOIINX B OPraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKa, OMOIOTUYECKUX
IPOIIECCOB: OOMEHa BemecTB (MeTaboJM3M), MPEeBpAIICHUsI SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TreTepoTPOdHOr0 THIIOB MUTAHUsA, (POTOCHHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOpUOreHes3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHA,
pPa3sMHOXCHHMSI,  WHIWBHIYaJbHOIO  pa3BUTHS  opranuzMa  (OHTOIrcHe3a),
B3aMMOJICICTBHSI T€HOB, TETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

yMEHHE YCTaHAaBIMBATh B3aHMMOCBSI3M MEXKIY OPraHOMJaMU KJIETKH U HUX
GyHKUMSIMH, CTPOCHUEM KJIETOK pAa3HbIX TKaHeH M HMX (QYHKIUSAMH, MEXKIY
opraHaMMd W CHUCTEMaMU OpPraHOB y pACTEHUM, KUBOTHBIX M YEJIOBEKa M HX
GyHKUMSIMH, MEXIYy CHUCTEMaMH OpPraHoOB M UX (QYHKUUAMH, MEXAY 3Taramu
oOMeHa BEIIECTB, dTallaMy KJIETOUYHOTO IIUKJIa M )KH3HEHHBIX I[UKIJIOB OPTaHHU3MOB,
TanaMy 3MOpPUOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM M (PEHOTUIIOM, (PEHOTHUIIOM U
dakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISBISTH OTJIUYUTEIIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHui, )KMBOTHBIX M YEIOBEKa,;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY IJIsl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHUE peniaTh OMOJOTUYECKHE 3a]]a4H, BBISIBIISTh TPUUUMHHO-CIICACTBEHHBIC
CBSI3M MEXKY MCCIETyeMbIMUA OMOJIOTHUECKUMH MPOIIECCAMU U SIBJICHHUSIMH, JIENaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHMH TMOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBITIOJIHATh JIA0OpaTOpHBIE M MpaKkTU4YecKue paboThl, COOI0IATh
npaBuia npu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPSITh HUX OKCHEPUMEHTAIBHBIMU
cpeacTBamu, GOpMyIUpys Ielb HWCCICNOBAaHUS, aHAIM3HPOBATh TMOJYyYEHHBIC
pe3yNbTaThl U IeTaTh BHIBOIHI,

yMEHHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKON PaboOTe Mo OMOJIOTHH,
HKOJIOTUM W MEJIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJIBHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  TOJYYEHHBIE  pEe3ylbTaThl HAa  yUYEHHYECKUX
KOH(EPEHIIUSIX;

yMEHHE OIICHWBATh AITHYECKHE AaCTEeKThl COBPEMEHHBIX HCCICIOBAHUN B
00Js1acTy OMOJIOTUH M METUITUHBI (KIIOHUPOBAHUE, HCKYCCTBEHHOE OILIOI0TBOPEHHE,
HAIpaBJICHHOE U3MCHEHUE ICHOMA U CO3/IaHUE TPAHCTCHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIM BBIOOp Oyayiiel npodeccuoHanbHOU
JEeATEIbHOCTH B 00JIACTH OMOJIOTHH, MEIULMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBONW MPOMBIIIUIEHHOCTH, YIIIYOJISTh MTO3HABATEIbHBIN
WHTEPEC, HaMpPaBJIEHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOMIEH Tpodeccuu n
OpOAODKEHHE OHOJIOTMUECKOro 00pa3oBaHHsS B OpraHU3alUsAX CPEIHEro
PO eCcCHOHAILHOTO U BBICIIET0 00pa30BaHus.



[IpenmeTHbie pe3ynpTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» B 11
KJlacce TOJKHBI OTPaXaTh:

cOPMHUPOBAHHOCTh, 3HAHMA O MECTe€ W POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpaA, B [O3HAHMHM 3aKOHOB MPHUPOJbI U PELUICHUU HDKOJIOTMYECKUX
npoOJieM 4YelnoBEYeCTBA, a TaKXKe B PEIICHWH BOIMPOCOB PAIMOHATIBHOTO
IPUPOIOTIONB30BAHUS, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOLICHHS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJl€ POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUY;

yMEHHUE BIAQJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAaHWUM, KOTOpas BKIIOYAET
ONpeAeNieHUus] W TOHMMAaHHWE CYIIHOCTH OCHOBOTOJATalomuX OHOJIOTHYECKUX
TEPMUHOB W TOHATHHA (BHJ, JKocucteMa, Ouocdepa), OMOJIOTHUECKUE TEOPUH
(aBomrorimonHast Teopust Y. JlapBruHa, CHHTETHYECKAS TCOPHUS SBOJIIOLUH), YICHUS
(A. H. CeseprioBa — o myTsix ¥ HampasjieHHusx 3Bostonnu, B.M. Bepuaackoro — o
ounocdepe), 3akonbl (renerudeckoro paBHoBecus k. Xapam u B. BaiinOepra,
3apojpiieBoro cxoxcrea K. M. bapa), mpasuna (muammyma 1O. JluOuxa,
DKOJIOTUYECKON MUpaMUIbl SHEPrHuM), THUMOTe3bl (rumore3a «mupa PHK» V.
['unbepra);

yMEHUE  BJAJ€Th  OCHOBHBIMHM  METOJaMU  HAyYHOTO  TO3HAHUA,
UCTIOJb3YEMBIMU B OMOJIOTUYECKUX UCCIIETOBAHUAX JKUBBIX O00OBEKTOB U AKOCUCTEM
(onmcanue, u3MepeHue, HAOIOJCHHUE, YKCIIEPUMEHT), CIIOCOOAMH BBISIBIICHUS U
OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIIEIATh CYLIECTBEHHbIE MPU3HAKU: BUAOB, OHOTEOLIEHO30B,
PKOCUCTEM M Ouocdepbl, CTAOMIN3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJIJIONAaTPHUUECKOT0 M CUMIIATPUIECKOTO BUI000pa30BaHuH,
BIMSHUS ~ JBIDKYIIMX ~ CHJI  OBOJIONMM  HA  TEHO(POHJ  TOIMYJISIIHH,
IPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpelie 0OUTaHusl, YepeJOBaHUs HallpaBiIeHUN
HBOJIIOLIMU, KPYTOBOPOTA BEUIECTB U MTOTOKA SHEPTUHU B IKOCUCTEMAX;

yMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXAY MPOIECCaMH JBOJIOINUH,
JIBWOKYITUMHU CHJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JIMYHBIX JSKOCHUCTEM H
MIPUCTIOCOOTICHUSIMHA K HUM OPTaHU3MOB,

YyMEHUE  BBIIBISATH  OTJIMUMTEIbHBIE  TPHU3HAKKM  JKUBBIX  CHCTEM,
IIPUCITIOCOOJICHHOCTh BHJIOB K cpejfie oOMTaHWs, aOMOTHYECCKUX M OHMOTHYCCKHX
KOMIIOHCHTOB  JKOCHCTEM, B3aWMOCBSI3e OpraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeibl OOUTaHMsI, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXPaHEHUsS MHOrooopasus BHUAOB H
HKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHHMSI IPUPOABI M UETIOBEYECTBA,

yMEHHUE peraTh OMOJOTUYECKHE 3a]]a4H, BBISIBIISITH TPUYHMHHO-CJICICTBEHHBIC
CBSI3M MEXKY UCCIIeTyeMBbIMUA OMOJIOTHUECKIMH MPOIIECCAMU U SIBJICHHUSIMH, JIEIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATH JIA0OpAaTOpPHBIE M IpakTU4YeCKHe padoThl, COOII0IATh
npaBuia mpu paboTe ¢ yueOHBIM U Ja00paTOPHEIM 000PYAOBAHHUEM,

YMEHHE BBIIBUTaTh THIIOTE3bl, TPOBEPATH WX OSKCICPUMEHTATbHBIMU
cpencTBamu, GOpMYJIUPYs Ielb HWCCICNOBAaHUS, aHAIM3HPOBATh TOJyYCHHBIC
PE3YJIBTATHI U JeNIaTh BHIBOIBI;

YMEHHME Y4YacTBOBaTh B Yy4EOHO-MCCIIEIOBATEILCKOW paboTe MO OMOJIOTHUH,
DKOJIOTUH W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, W
nyOoJMYHO  TPEACTaBIATh  MOJYYEHHBIE  PE3yJbTaThl HA  YUYEHHUYECKHUX
KOH(epeHIusIX;

yMEHHUE OIEHUBATh TUIIOTE3bI M TCOPUH O TTPOUCXOKICHHUH KU3HU, YETIOBEKA
¥ YEJIOBEUECKHUX pac, O MPUYHMHAX, MOCIEACTBUAX U CHOCO0aX MpeAoTBpaIICHUs
r100albHBIX U3MEHEHUN B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynyuied npodeccuoHalbHOMI
JESATEILHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTHH, IPUPOJIONIOJIb30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHUM, CEIBCKOTO XO3SIMCTBA, MHUIIEBON
MPOMBINIUICHHOCTH, YIIIYOJISITh TTO3HABAaTENbHBIA HMHTEpPEC, HAMpaBJICHHBIH Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  MpodeccCuu U MPOJOJIKEHHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPEIHEro MpodheCcCHOHATBHOTO U
BBICIIIETO OOpa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabnbie IIpakTHyeckue (ncpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
1 b 1
HONOTHA Kak Hayka 0 0 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 2
¥IBRIC CHOTEMEI H Hx M3yHCEHHE 0 0 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
3 brosorus ketkn 2 0 0 https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
4 X 10 1 1
FMIACCRA OPTaHSaiitt IIeTH https://m.edsoo.ru/7f41c292
bubnmoreka LIOK
5 8 1 2
CTpocHue 1 PyHKIHH KICTKH https://m.edsoo.ru/7f41c292
5 OOMeH BellecTB U MpeBpallieHrne YHEPTHH B 3 2 1 bubnuoreka [IOK
KJIETKE https://m.edsoo.ru/7f41c292
7 Hacnencteennas uadopmanus u 14 5 1 bubnuotexa [JOK
peanuzanus €€ B KIIETKE https://m.edsoo.ru/7f41¢c292
bubnunoreka LIOK
8 XK i 4 0 0
VISHCHHBIH HHIUT IICTIHN https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
9 C 10 0 2
TPOCHHE H (pYHKILHH OPrauH3MOB https://m.edsoo.ru/7f41c292
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 10 1 0 bubnmorexa LOK

https://m.edsoo.ru/7f41c292
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1 I'eneTruka — Hayka 0 HaCJIEACTBEHHOCTH U 1 0 Bbu6muoreka [JOK
W3MEHYUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
12 1 2
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 3 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 8 1 https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
14 Peretinia ueoexa 3 1 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
15 4 0
(CesIeKLILT OPraHiI3MOB https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
16 b 0 4 0
HMOTEXHOJIOTUS U CUHTETUYECKasi OMOIOTHs httns://m.eds00.ru/7f416292
17 PesepBHoe Bpems 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 11
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/n P Kountposbnble IlpakTuueckue (wnbp )
NMPoOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 3apoXaCHUE M Pa3BUTHE YBOFOIIMOHHBIX 4 bubnuoreka [{OK
Mpe/ICTaBICHU B OMOJIOTUI https://m.edsoo.ru/7f41cc74
N bubnuorexa [JOK
2 M 14 2
HKPOIBOIIONHA | €€ PEsyLTATHL https://m.edsoo.ru/7f41cc74
3 Maxkpo3BOIIOLHS U €€ PE3yIbTaThI 6 bubmorera [JOK
P t pesy https://m.edsoo.ru/7f41cc74
[TporcxoxkaeHNE B pa3BUTHE KU3HH HA bubnnorexa [JOK
4 15 1.5
3emuie https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
5 IT - 10 1
POUCXOXKICHHE YEIOBEKa — AaHTPOIIOTeHE3 https://m.edsoo.ru/7fA16c74
DKONOTUsl — HayKa O B3aHMOOTHOIIIEHUSIX
6 OPTraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5 bubmorera [JOK
p . 71op . ' https://m.edsoo.ru/7f41cc74
C OKpYy’Karolei cpenoit
but6mmoreka [IOK
7 9 1.5
OprausMe! 1 cpenia OOHTaHMS https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
8 2 i 9 0.5
KOJIOTHA BUAOB H TONYIALIH https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHICCKUE 12 05 but6mmoreka [IOK
CUCTEMBI ’ https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
1 b -
0 Hochepa — riobakHas SKoCHCTEMa 6 https://m.edsoo.ru/7f41cc74
11 YenoBek 1 OKpyXkaromas cpeaa 6
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bubnunoreka LIOK

12 P 8
€3EpPBHOE BpEM:L https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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