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IosicHuTeNLHAA 3aIUCKA

VYueonslii npeamer «buonorus» yriayonaéaHoro ypoBHs usyudenus (10—11 kiaccer)
ABIIIETCS OJHUM U3 KOMIIOHEHTOB TMpeAMETHON oOmactu «EcTecTBeHHO-HAyUYHBIC
npeameTs». CornacHo nonoxeHusM PI'OC COO npodunbHble yyeOHbIE TPEIMETHI,
n3ydaeMble Ha yrayOJEHHOM YpOBHE, SIBISIIOTCA crocoOoM auddepeHnnanum
oOyueHUsI Ha YpPOBHE cpeaHero oOiiero o0pa3oBaHWS W TPHU3BAHBI 00ECIECUUTH
IPEEMCTBEHHOCTb MEXTy OCHOBHBIM o0umMm, CpeIHUM o0ImIMM,
CpeIHUM NPOPECCHOHATBHBIM U BBICIIMM 00Opa3zoBaHHEM. B To ke Bpems KaKIblid U3
ATUX y4E€OHBIX MPEIMETOB JOJKEH OBbITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
oOpa3oBaTeNbHBIX, BOCHUTATEIBHBIX U  pa3BUBAIOIIMX 3a/ay, CBSA3AHHBIX C
npodopreHTanel oOydaromuxcss U CTUMYJUPOBAaHUEM HHTEpeca K KOHKPETHOU
o0JacT HAy4yHOrO 3HaHMs, CBSI3aHHOIO C OWONOrMeH, MEAMIMHOMN, 3KOJOTHEH,
IICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamety "buonorus" ma€rt mpencraBlieHHE O IEIH U
3aJayax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOiaéHHOM YpOBHE,
ompenensier  o0s3aTenbHOE  (MHBapUAHTHOE) MPEIMETHOE  COAEp)KaHUE,  €ro
CTPYKTYypUpOBaHHE IO pa3ziesiaM U TeMaM, paclpeiesieHue Mo Kiaccam, peKOMEHIyeT
MOCIIEAOBATEIBLHOCTh U3YUYCHUS y4eOHOTO Marepuaia ¢ y4E€TOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4€OHOrO IMpoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOyyaronuxcs. B mporpamMMe 1mo OMOJI0OTHU peaM30BaH MPUHIUIT TPEEMCTBEHHOCTH C
U3y4eHHUEM OHMOJIOTUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, Oiaromaps 4emy
IPOCMATPUBAETCS HAMPABJICHHOCTh Ha TMOCJEAYIONIEe pPa3BUTHE OHOJOTUYECKUX
3HaHUW, OPUECHTHPOBAHHBIX HAa (DOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS,
HKOJIOTMYECKOTO MBINIJICHHs], TPEACTaBICHUH O 3I0pOBOM o0Opa3e KHU3HU, Ha
BOCIIUTaHUE OEPEKHOTO OTHOIICHUSI K OKpY>Karollel npupoaHout cpene. B mporpamme
no OWOJIOTMM TaKXe TOKa3aHbl BO3MOXXHOCTH YyuyeOHoro mnpeamera «buonorus» B
peanuzanuu  TpedoBanui PI'OC COO K  MIAHUPYEMBIM  JIMYHOCTHBIM,
METanpeMETHBIM M TIPEIMETHBIM pe3yJibTaTaM o0ydeHus ¥ B (POPMUPOBAHUU
OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIbHOU AESITENLHOCTH O0YUYaIOLUXCS IO OCBOCHUIO
COJIepKaHMsl OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHuUsl.

VYueOubiii npeamer «buosorus» Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHUs
3aBepIIaeT OMOJIOTHYECKoe 00pa3oBaHUE B IIKOJIE M OPUCHTUPOBAH Ha paclIMpeHue U
yriIyOJieHue 3HaHWM O0ydYaroluxcs O >KUBOM MPUPOJE, OCHOBAX MOJICKYJISIPHOU U
KJIETOYHOM OMOJIOTMH, APMOPHOJIOTUM W OHOJIOTUH Pa3BUTHUS, TCHETHKU, CEJICKIUU,
OMOTEXHOJIOTHH, BOJIFOIIMOHHOTO YUEHHUS U SKOJIOTHH.

N3yuenne yueOHoro mpeamera «buonorus» Ha YriayOJeHHOM  YpPOBHE
OPHUEHTHPOBAHO Ha TOATOTOBKY OOyYaromMXcsi K TOCIEAYIOMIEMY TOJTyYEHHUIO
OMOJIOTUYECKOTO 00pa30BaHUs B By3aX M OpraHU3ANMIX CPEIHEro MpodhecCuOHATBHOTO
obpazoBanusi. OCHOBY €ro COepaHHUsl COCTaBIISET CHCTeMa OMOJIOTUYECKUX 3HAHUM,
MOJyYEHHBIX TIPU H3YYCHHH OOYYAIOUIMMHKCS COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX
pa3esoB OMOJIOTUY Ha YPOBHE OCHOBHOTO 001iero odpa3oBanus, B 10—11 kmaccax atu



3HAHMS MOJYYaloT pa3BuThe. Tak, pacliupeHbl U yriIyOJieHbl OMOIOTHYECKHE 3HAHUS O
pacTeHUsiX, JKUBOTHBIX, TIpubax, OakTepusx, OpraHu3Me YeJlOBeKa, OOIIMX
3aKOHOMEPHOCTSIX KU3HU, JIOMOJIHUTEIHLHO BKJIIOYCHBI OHWOJIOTHYECKUE CBEIACHUS
MPUKIAJIHOTO U TOHWCKOBOIO XapakTepa, KOTOPhIE MOKHO HCIOJb30BaTh Kak
OPHEHTHUPBI JJII TOCIEAYIONIEro BeIOOpa mpodeccnn. Bo3MoxHA TakKe HHTETparus
OMOJIOTUYECKNX  3HAHWH C  COOTBETCTBYIOIIMMH  3HAHUSMH,  ITOJYYECHHBIMHU
00yJaronmmMuUcs Ipu U3ydeHUH (PU3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKHY.

CrtpykTypa nporpamMmmsl 1o yueOHoMy npeamMery "buosorus" orpakaer CUCTEMHO-
YPOBHEBBIA M SBOJIOUUOHHBIM MOAXOMAbI K H3y4deHHUI0 Ouonorud. COrjlacHo uM,
U3YyYaloTCs CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIC NIJISi KUBBIX CHCTEM Pa3HOTO
YpOBHSI OpraHu3allid, OHBOJIOIMU OPraHWYeCKOro MHpa Ha 3emiie, COXpaHEHUSs
Oumonornyeckoro paszHooOpasmsi miaHeTel. Tak, B 10 Kiacce H3ydarOTCS OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHON OMONIOTHH, YMOPUOJIOTUN U OMOJIOTHH Pa3BUTHSA, TCHETUKH
U CeNeKIuU, OMOTEXHOJIOTUU U CUHTETHYECKOW OMOJIOTHH, aKTyalu3UPYIOTCS 3HAHUS
oOyyaromuxcsi mo 00TaHHUKe, 300JI0TUH, aHATOMUH, (u3nosioruu yeiaoneka. B 11 knacce
M3Yy4aroTCs SBOJIOLUOHHOE YUYEHUE, OCHOBBI 3KOJIOTHH U YYEHHUE 0 Ouocdepe.

VYuebnsbIit npeaMer «buoorusy IpU3BaH 00ECIIEUUTh OCBOCHHE OO0YYaIOIIMMUCS
OMOJIOTHYCCKUX TEOPUM U 3aKOHOB, MJCH, MPUHIIMIIOB M TPABHII, JISKAIINX B OCHOBE
COBPEMCHHOM €CTECTBCHHO-HAYyYHOM KapTUHBI MHpa, 3HAHUH O CTPOCHUH,
MHOrooOpa3uu U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IMOMmyJsiud, OHOIIeHO3a,
9KOCHUCTEMBI, O BBIJAIONTUXCS HAYYHBIX JOCTIKCHHSIX, COBPEMEHHBIX MCCIICTOBAHMIX B
OWOJIOTUN, TPHUKIAJHBIX acCleKTaX OWOJIOTMYECKNX 3HaHW. JImsi pasBuUTHS W
MOICpKaHUsT WHTEpeca OOydJarommMXcs K OWOJOTHHM HapsAay CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUYECKOTO MaTepuaja B COJCpPKAHUU IMPOTPAMMBI IO OHWOJIOTHH
MPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS U PA3BUTHUS TOW WM WHOMU
obOnacT OWOJOTHH, BKIIAJOM OTCUYECTBEHHBIX M 3apyOC)KHBIX YUEHBIX B PEIICHUEC
BOKHEHIIMX OMOJIOTHYECKUX M DKOJOTHYSCKUX MPOOIIEM.

Llenp wm3ydenus ydeOHOro mpenmera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIaJICHHE OOYYArOIIUMHUCSA 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAJIHHOW OpraHHU3aIliH
KUBBIX CHCTEM Pa3HOTO paHra W MpuoOpeTeHHe YMEHUH HCIIOJIb30BaTh 3TH 3HAHUS B
dbopMupoBaHUM  HHTEpeca K  ONpeAeiaeHHONW  obysact  mpodecCUOHATBHOU
NEeSATEIbHOCTH, CBA3aHHOW ¢ OWONOrMeHd, Wi K BBIOOPY Y4YEOHOro 3aBEACHMS IS
MPOJIOJKEHUS OMOJIOTMYECKOr0 00pa30BaHus.

OO1iee 4MCIO YacoB, OTBEICHHBIX Ha HM3yuyeHUE OHOJIOrMHM Ha YTriIyOJIEHHOM
YPOBHE CpeaHero ooimero oopasoBanus, coctapisieT 204 gaca: B 10 kmacce — 102 gaca
(3 gaca B Hegenmo), B 11 kmacce — 136 yacoB (4 yaca B HEZIEIIO).

Ot16op opra"nu3anMoHHBIX (OPM, METOJAOB M CPEACTB OOy4YeHHUs OHOJIOTUU
OCYILIECTBIISIETCA C Y4E€TOM CHEHU(PUKH €ro CcoJepKaHus M HaMpaBJICHHOCTH Ha
OpOJOJDKEHWE  OMoJIorMdeckoro  oOpa3oBaHMsl B OpPraHM3alUsiX  CPEIHEro
MPOQ)eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM YCIOBUEM MPU OOyYE€HHHU OHMOJIOTMM Ha YIIIyOJEHHOM YpOBHE
ABJIIETCSL IpOBEJEHUE Ja0OpaTOPHBIX M MpakTUYecKux pador. Takxke yuacTue
oOy4aroluxcsi B BBINOJIHEHUU TPOEKTHBIX U Y4YEOHO-UCCIIENOBATEIbCKUX pPaloT,



TEMaTHKa KOTOPBIX ONPENENSETCS YYUTEIeM Ha OCHOBE HMEIOIIUXCS MaTepuabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COIEPKXAHUE OBYYEHUA
10 KITACC

ConepxaHue MpPOTpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOOUT B  MPOBEPKY
rocyapctTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

COBpCMeHHa}I OMoJOTHsS — KOMILJICKCHAS HayKa. KpaTKaH HCTOPHUA PaA3BUTHUA
ouojyorun. buoornueckue HAYKHN U U3y4YdCMbIC MMHU HpO6JI€MLI. qDYHI[aMeHTaJILHI)Ie,
IMPUKIIaJHBbIC X IIOMCKOBBIC HAYYHBIC HCCIICAOBAHUA B OMOJIOTHH.

3HadyeHne Owonoruu B (HOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. lIpodeccun, cBs3aHHBIe ¢ Ouoyiorwei. 3HadeHHWE OWOJIOTHH B
MPAKTUYECKONW  JCATEIHbHOCTH  YEJIOBEKa:  MEIWIIMHE, CEIbCKOM  XO3SHCTBE,
MIPOMBITIUICHHOCTH, OXPaHe TPUPOJIBI.

JleMoHCTpau U1

[Hoptpetsl: Apuctotens, Teodpact, K. Jlunueir, XK. b.Jlamapk, Y. JapBuH,
V. Tl'apsenr, I'. Mennens, B. U. Bepuaackui, W. II. IlaBnos, U. W. Meunukos, H.
. Basusnos, H. B. Tumodees-Pecosckuid, . Yorcon, ®@. Kpuk, /. K. benses.

Ta6J'II/IHI)I u_cxeMbl: «CBsA3b OHMONIOTHH C APYruMH HaAyKaMHn», «Cucrema
OMOJIOTUYECKHX HaYK».

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBbie cuUCTEMBI Kak MpeAMeT u3ydeHusi ouonoruu. CBOMCTBA JKUBBIX CUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JMCKPETHOCTh M UEIOCTHOCTb, CJOXHOCTh U
YIIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTIaHU3aLNsl, CAMOBOCIIPOU3BEICHUE,
pa3apaxuMoOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3ali >KUBBIX CHCTEM: MOJICKYJSPHBIA, KJIETOYHBINA, TKAHEBBIH,
OpraHU3MEHHBIM, MOMYJSIMOHHO-BUAOBOM, 3KOCHUCTEMHBIM (OMOTeOIeHOTHYECKUIN),
ouocdepnsbiii. [Iporeccsl, npoucxoAsne B KUBBIX cucTemax. OCHOBHbIC MPU3HAKU
x®uBor0. JKu3Hb Kak ¢dopma CyliecTBOBaHUS MaTtepud. Hayku, u3ydaromue >KUBbBIC
CHUCTEMBI Ha Pa3HbIX YPOBHAX OPTraHU3ALNH.

N3ydenne >KHUBBIX cucTeM. Mertoasl Ouonornueckol Hayku. HabGmronenue,
U3MEPEHUE, DKCIEPUMEHT, CUCTEeMaru3anus, MeraaHanu3. [loHsTMe O 3aBUCUMON U
HE3aBUCUMOW nepeMeHHoM. [lnanupoBanue skcrepumenTta. IlocraHoBKa M mpoBepka
runote3. HyneBas rumnotesa. [loHsitTue BbIOOpKHM U €€ JOCTOBEpHOCTh. Pa3bpoc B
Ononornyeckux JaHHbIX. OLEeHKa JOCTOBEPHOCTHU MOTYUYEHHBIX Pe3yiabTaToB. [[pUuunHbI
UCKa)XEHUs PE3yJIbTaTOB dKCIIepuMeHTa. [[oHsATHE cTaTHCTHYECKOTO TecTa.

JdeMmoHcTpanuu



Tabaunb! u cxembl: «OCHOBHBIE IIPU3HAKHU KU3HWY», «BUOJIOTHYECKUE CUCTEMBIY,
«CBOMCTBa KMBOM MaTepumn», «YpOBHHM OPraHM3aluU >KUBOW Npuponb», «CTpoeHue
KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OPraHoB YEJIOBEYECKOIO
opranuzmay, «buoreorenosy, «buocdepar, «MeToabl U3yUEHUs KUBOU TPUPOIBI».

Oo6opynoBanue: 1abopaTopHoe 000pyJIOBaHUE [JIsi TPOBENECHUS HAOIIOJICHUN,
U3MEpPEHUM, IKCIIEPUMEHTOB.

IIpakTnueckasi padora «lcnonp30BaHne Pa3IMYHBIX METOJIOB IIPU HU3YUYEHUU
KUBBIX CUCTEM.

Tema 3. buojorusi KiieTKku

Kinetka — cTpykTypHO-(QYHKIIMOHAIbHAS €AMHMIIA KUBOTO. VICTOpUS OTKPBITHS
kinetku. Padotsl P. 'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. lIneitnen,
P. BupxoB). OCHOBHBIE TIOJIO)KEHHUS] COBPEMEHHOW KJIIETOUHOW TEOPHUHU.

MeTtonbpl  MOJNEKYJISIPHOM W KJIETOYHOM  OMOJIOTMHM:  MHUKPOCKOIIHUS,
xpomarorpadusi, d3JeKTpodope3, METOJI MEUEHBIX aToMOB, JudQepeHIralIbHOe
HEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHUE KIETOK. M3yueHue GuUKCUPOBAHHBIX KIEMOK.
DneKkTpoHHAas Mukpockonus. Kougoxanvras MUKPOCKONUSL. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JeMmoHcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T.IIBann, M. Illneiigen, P.Bupxos, K.
M. bap.

Tabnuibsl U cxeMbl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIA MHUKPOCKOI,
«Hctopus pa3BUTHS METOJOB MUKPOCKOTIUI.

OO0opyoBaHue: CBETOBOM  MHUKPOCKOI,  MHUKpPOINpEnaparbl  PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IMpakTHyeckass  padora «/3yueHne  METONOB  KJIETOYHOM  OMOJIOrHH
(xpomarorpadusi, anexkrpodopes, nuddepentinansioe neHTpudyruporanue, [1LP)».

Tema 4. Xumu4eckasi OpraHu3anus KJICTKH

XUMHUYECKHUM COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOIIEMEHTHI. Bona u
e€ poJIb KakK pacTBOPUTENs, pEarceHTra, y4YacTUe B CTPYKTYPUPOBAHUMU KJIETKH,
TeIrIoperysiuui. MuHepanabHble BElIeCTBa KIJIETKH, X Ouosorudeckas poiib. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKUA. buonormueckue monuMmepsl.  benkw.
AMUHOKHUCIOTHBIA cocTaB OenkoB. CTpykTypbl OenkoBoM MmoJekyinbl. [lepBuunas
CTpyKTypa Oeinka, menTuaHas CBsi3b. BropuuHasi, TpeTUYHAas!, YeTBEPTHUYHAS CTPYKTYPHI.
Henatypanusa. CpoiictBa OenkoB. Knaccudukarus 6enkoB. buomornueckune QpyHKImm
6enkoB. Ilpuonsi.



VYraeBoasl. MoHOcCaxapuapl, Iucaxapuibl, OJUTOCaxapuiabl M MOJHCAXAPUIBI.
OOuwmii maH cTpoeHus U (PU3UKO-XUMHUECKUE CBOMCTBA yrieBoJoB. buonornueckue
(YHKIIH yTIIEBOOB.

Jlurunpl. T'mapodunsHO-ruapodoOHBIe cBoMcTBAa. Kiaccudukanus JIUMIUAOB.
Tpuraunepubl, GochOUIHIBI, BOCKH, CTEPOUIbI. bruoornueckue GyHKIUH JTATTHAIOB.
O6mue cBolicTBa OHOJIOTMYECKUX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, MTOTYIPOHUIIAEMOCTb.

Hyxneunoseie kuciotel. JJHK w PHK. Crpoenne HyKIEHMHOBBIX KHUCIOT.
Hyxneoruasl. [Tpunnun kommnementapuoctu. [Ipasuno Yapradgda. Ctpykrypa JHK —
nBoiHas criupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkiuu JJHK. Bugst PHK.
Oyukuun PHK B kitetke.

Crpoenne wmosekysisl AT®. Makpospruueckue cBsizu B Monekyiae ATO.
buonornueckue Qynkiuu AT®. BoccTaHOBIEHHbIE TEPEHOCYMKH, UX (YHKIMH B
kietke. [pyeue uyxneozuompugpocghamor (HTD). CexBenupoBanue JHK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpyktrypHass OuOJIOTHsA: OMOXMMHUYECKHME M OnO(U3NYECKUE WCCIeI0BaHuUs
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMoMoneKkyn. Mooenuposanue cmpykmypul u
@yuKyull OGUOMoneKynl u ux Komniekcos. Kommnvromepmuwiili Ousaiin u opeanuueckuil
cuHme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATIO208.

JeMmoHcTpanuu

[Toprpetsl: JI. [Tonunr, [x. Yorcon, @.Kpuk, M. Ywmikunc, P. OpaHkiuH,
®. Conrep, C. IIpy3unep.

[unarpammel: «Pactipenenenrne XMMHYECKUX 3JIEMEHTOB B HEXHBOU IIPUPOAEY,
«PacripeeneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE.

Tabnuel  u cxeMbl: «Ilepuogndeckass Tabauila XUMHUUYECKUX DJIEMEHTOBY,
«Ctpoenne MOJNEKyJibl BOJb», «DBemectBa B cocraBe oOpraHusmMoB», «CTpoeHue
MOJICKYJIbl  Oenkay, «CTpPYKTypbl OEITKOBOM MOJIEKYNbD», «CTpoeHHe MOJIeKYII
yIrJeBoJ0B», «CTpoeHHe MOJEKYJ JUNuI0B», «HykienHoBble KUCIOTB», «CTpoeHHUE
MosieKyiabl ATD.

OO0opyioBaHKEe: XUMUYECKAsI TOCYAa U 000PYI0BAHHUE.

JlaGopaTopnass padora «OOHapyxeHHE OEJIKOB C TMOMOIIBIO KauyeCTBEHHBIX
peaKuuiny.

JlaGopaTopHasi pabota «VccrnenoBanne HyKIEMHOBBIX KHUCIIOT, BBIICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunbel  KIETOK: 3JyKapuoTHUeckas M  HpokapuoTudeckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BaAHUS KIETKU.



CrpoeHue NMpoKapuoOTUYECKOW KJeTkd. KieTouHas cTeHka OakTepuil U apxew.
Oco0eHHOCTH CTpOEHHUS TeTepOoTPOPHON M aBTOTPO(HON MPOKAPUOTUUYECKUX KIIETOK.
MecTo u posib IPOKapUOT B OMOLIEHO3aX.

Crpoenrie U (DyHKIIMOHMpPOBAHUE SyKapuoTHUecko kieTku. [lmasmartuueckas
MeMOpana (mmasmanieMma). CTpykTypa IUIa3Matudeckod MeMOpaHbl. TpaHcmopT
BEILIECTB uepe3 IIa3MaTHYeCcKyr0 MeMOpaHy: maccuBHbIA (auddy3us, obnmerdéHHas
muddys3us), akTUBHBIA (NMEPBUYHBIH W  BTOPUYHBIM  aKTHUBHBIM  TPAHCIIOPT).
[Tonynponuiiaemoctb MemMOpanbl. PaboTa HaTpuif-KaaMeBOTO Hacoca. DHJIOIUTO3:
NUHOIMTO3, (arouuto3. Ik3ouuto3. Kierounas crenka. CTpykrypa U (QyHKIHUH
KJICTOYHOM CTEHKH pacTeHUM, rpuloB.

[uromna3sma. Iluto3ons. IluTockener. [[BmkeHue uuromiaazmbl. OpraHoUAbI
kieTkd. OnHomMeMOpaHHBIE OpraHOMJBI KIETKU: 3HAomazMarudeckas cetb (OI1C),
anmapar [ onpKA, JU30COMBI, WX CTpoeHHME U  (yHKOUH. B3auMoCBs3b
OJIHOMEMOPAHHBIX OpraHOMJIOB KJICTKH. Ctpoenue IpaHyJIsIPHOTO
petukyinyma. Mexanusm nanpasnenus 6enkos ¢ IIIC. CuHTe3 pacTBOPUMBIX OEIKOB.
Cunrte3 KJIETOYHbIX MeMOpaH. [naakuii (arpaHyJipHBIN) HHAOIUIA3MATHUYECKUI
petukynym. CekperopHas ¢yHkius amnmapata [onsmxu. Moougurkayus 6Genkos &
annapame ['onvoaxcu. Copmupoexa 6enxos 6 annapame I'onvoocu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpTraHOMIbI KJICTKH: MUTOXOHPUH,
macTuibl. Ilpoucxoorcoenue MUMOXOHOPULL u niacmuo. Cumbuozenes
(K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenre U pyHKIIUU MUTOXOHJIPUHN U TIJIACTHIL.
[lepBuuHbIC, BTOPUYHBIE M CIIOXKHBIC TIUIACTUIBI (POTOCHHTE3UPYIOMUX JYKAPHUOT.
XJIOpOIIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BHICIINX PACTEHUN.

HememOpanubie opranouabl kieTku CrTpoeHne W (QyHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. Ilpomesrcymounvie Quramenmul.
MuxkpodunaMeHTsl. Akmunogvle Mukpoguiamenmol. MpIILIEUHBIE KIETKU. AKMuHogble
KOMNOHEHMbl HeMbluleunblx Kiemok. Mukporpyoouku. Kinerounslii nentp. CtpoeHue u
JBUKEHUE KTYTUKOB M pecHUYeK. MUKpoTpyOOUukH nuTomiasmel. LlenTpuons. benku,
accoyuupo8antvle ¢ MUuKpoguiamenmamu u Mukpompybouxamu. Momopuvie benxu.

Anpo. OOGosouka siapa, XpOMATHH, KapuOIUIa3Mma, SAPBIIKH, UX CTPOSHUE H
bynkuuu. SAnepHsiii 6emkoBbIN MaTpHUKC. [IpocTpaHCTBEHHOE PACTIOIOKEHNE XPOMOCOM
B UHTep(a3zHOM sjpe. dyxpomamun u 2cemepoxpomamun. benku XpomaTuHa —
TUCTOHBI. /[uHamuxa s0epHoti 060104KU 8 Mumo3se. HoepHulil mpaHcnopm.

Knerounsie BrmoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK DYKapHOT
(pacTuTensHOM, )KUBOTHOM, TPUOHON).

JleMmoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.



Tabmunbl  u cxeMbl: «CTpoeHHE JSYKapuUOTHUYECKOM KJIeTku», «CTpoeHue
KUBOTHOU KIETKM», «CTpOEHUE PACTUTEIBHOU KIETKN», «CTpOEHUE MUTOXOHAPUWY,
«SAnpo», «CTpoeHne NpoKaApuOTHIECKON KIETKNY.

O6ODVI[OB8,HI/IG: CBE€TOBOU MHUKPOCKOII, MUKPOIIPCIIApaThl PaCTUTCIIBHBIX,
JKUBOTHBIX KJICTOK, MUKPOIIPCIIaPaThI 6aKTepHaHBHBIX KJICTOK.

JlaGopaTopHasi padora «l/3yueHne cTpoeHns KIETOK Pa3IMYHbIX OPIraHU3MOBY.
IIpakTHueckas padora «/3yueHue cBOMCTB KJIETOUYHON MEMOpPAHbBD.

JlaﬁopaTopHaﬂ paﬁoTa «HCCJ’IGI{OB&HI’IC IjirasMoJin3da MW ACIIIasMOJIN3a B
PACTUTCIIBHBIX KICTKAX».

IIpakTueckasi padora «/3ydyeHue IBHKEHMS LMUTOILUIA3MBI B PACTUTEIBHBIX
KJIETKAaX).

Tema 6. O0OMeH BelecTB M NPeBpaLlleHHE JHEPIHU B KJIETKe

AccuMWIALIMS U JTUCCUMUIISILMS — JBE CTOPOHBI MeTabosim3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepOTPOPHBIN. VYUacTHe KHUCIOpOoJa B OOMEHHBIX
npolieccax. JHepreTuueckoe odecrnieueHue Kietku: npeBpaiienrie AT B oOMeHHBIX
npoueccax. @OepMEHTATUBHBIA XapaKTep peakuuid KIETOYHOro MeTadoJM3Ma.
depMeHTBI, UX CTPOEHHE, CBOWCTBA M MexaHu3M aAeicTBus. Kodepmentsl. Orianuuns
(epMEHTOB OT HEOPraHUYECKUX KaTajlu3aTopoB. beiku-akTuBaTtopel U  O€NKH-
UHTUOUTOPBL. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX pEAKUUA OT pa3IUdHbIX
(dakTopoB.

[lepBuuHbIl CUHTE3 OPraHUuYeCKuX BEILICCTB B KJIETKE.
®doToCuHTE3. AHOKCUSEHHbIU u OKCU2EHHbIU gdomocunmes y
oaxmepuil. Ceemocobuparowjue nuemenmsl U nueMeHmsl peakyuonHo2o yenmpa. Poib
XJIOpPOIIacTOB B mpouecce porocunTe3a. CBetoBas U TeMHOBas pa3bl. Pomoodsixanue,
Cs., Cs-u CAM-munwvr  ¢pomocunmesa. IlpomyktuBHOCTh (oTocuHTe3a. Brmsame
pasznyHbIX (PaKTOPOB HA CKOPOCTh POTOCHHTE3A. 3HAUEHHE (DOTOCUHTE3A.

XemocuHTe3. PazHooOpasue opraHn3MOB-XE€MOCHUHTETUKOB: HUTPUPHUITUPYIOIIHE
OakTepuu, >Kele300aKTepuu, cepoOaKTepuu, BOJOPOJHBbIE OakTepuu. 3IHAYCHUE
XEMOCHHTE3a.

AHadpoOHbIe opraHu3mbl. Bunbl Opoxxenus. I[IpogykTel OpokeHHsSs U UX
WCIIOJIb30BAaHUE  YETIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTAaHM3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTENH OOJIC3HEH.

AdpoOHBIE OpPraHU3MBl. JTalmbl dHEPreTHUYECKOro oomeHa. IloAroToBUTENBbHBIN
sTan. [ mmKonmn3 — 0eCKUCIOPOJHOE PACUIEIUIEHHE TITHOKO3bI.

buonornueckoe OKHCIIEHME, WIM KJIETOYHOE JbIXxaHue. Poiib MUTOXOHIpWl B
mpoiieccax OWONIOTHYEeCKOTO OKucieHus. lluknuyeckue peakiuu. OKUCIHTEIBHOE
dbochopunupoBanue. Jnepeus membpannoz2o epaouenma npomonos. Cunmes ATD:



paboma npomonnoti AT@-cunmaswi. [IpenmyiiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepes; aHadpPoOHBIM. DP(HEKTUBHOCTH YIHEPTETUUECKOTO OOMEHa.

JeMoHCTpauu

[Toptpertsl: [x. [Tpuctim, K. A. Tumupsses, C. H. Bunorpajackuii,
B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl u cxeMmbl: «DOTOCHHTE3Y», «DHEPreTHUeCKuil oOmeH», «buocuHTes
oenka», «Ctpoenne pepMeHTa», «XEMOCHHTE3Y.

O6ODVI[OB8,HI/IG: CBE€TOBOU MUKPOCKOII, O60py,Z[OBaHI/IC oJIA IIPUTOTOBJICHUA
IMOCTOAHHBIX U BPCMCHHBIX MUKPOIIPCIIapaToB.

JlaGopaTopHasi padora «l3yueHne KaTalUTUYECKOM aKTUBHOCTH (PEepMEHTOB
(Ha mpuMepe aMuJIa3bl UK KaTaaasbl)y.

JlaGopaTopnas padora «/3yueHne pepMEHTaTUBHOTO pacUICIICHUS! IEPOKCHIA
BOJIOPO/Ia B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHasi padora «CpaBHEHHE MPOIECCOB (POTOCUHTE3A U XEMOCUHTE3AY.
JlaGopaTopnasi padora «CpaBHEHHE NMPOLIECCOB OPOIKEHUS U IBIXAHUSD.
Tema 7. HacsencrBenHass uHGoOpMalus U peaju3anus eé B KiIeTKe

Peakuun matpudHOro cuHTe3a. [IpMHIMO KOMIJIEMEHTAPHOCTH B PEAKLUAX
MaTPUYHOTO cHMHTe3a. Peanuzarus HacnencTBeHHoW nH(opmaiuu. ['eHeTuueckuii Ko/,
ero ceovictBa. Tpanckpunuus — Mmatpuusdsii cuHTe3 PHK. [IpuHuunner tpanckpunumm:
KOMILIEMEHTAPHOCT, AHTUIAPAJUIETBHOCTb, acuMMeTpUYHOCTh. Co3pesaHue
mampuunwvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpanciauust u e€ stanbl. Yuactue TpaHcnoptHeix PHK B OGuocunTtese Oenka.
VYcnoBus ouocuntesa 6enka. KogupoBanue aMruHOKUCIOT. Posib pubocoM B OMOCHHTE3E
Oeska.

Cogpemennvie npedcmagienusi o cmpoeHuu ceHos. OpraHuzaiuss reHoma y
MIPOKAPUOT U SYKApUOT. Perysiius akTHBHOCTH I'€HOB y MIPOKapUOT. [ unore3a onepona
(d. Kako0b, XK. Mano). MonexkynapHvle MexaHuzmMvl 3KCHPECCUU 2eHO08 Y IVKAPUOM.
Ponv xpomamuna 6 pecynayuu pabomsi cenos. Perynsuns oOMEHHBIX MPOIECCOB B
kieTke. Kilerounslii romeocras.

Bupycbl — HekieTodHble (OpPMbI KU3HM U OOJMTaTHBIE Tapasutbl. CTpocHHE
MPOCTBIX W CIIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OaktepuodaroB. JKusnerHblll YUKL
JIHK-cooeporcawux eupycos, PHK-codepaicawux supycos, bakmepuoghazos. Obpamuas
MPAHCKPUNYUSL, PeBepmasd, UHmespasa.

BupycHbie 3a0osieBaHusi yenoBeka, ®UBOTHBIX, pactenuit. CIIN, COVID-19,
COLIMAJIbHBIE U MEIULIUHCKUE TIPOOIIEMBI.



buoungopmamuka: ummeepayus u awmanuz oOonvuwux maccugos («bigdatay)
CMPYKMYPHBIX OuoI02udeckux oaunnvix. Hanomexunonocuu 6 6uonocuu u meouyune.
IIpoecpammupyemole pynukyuu 6enxos. Cnocobvt 00CmasKu 1eKapcms.

JleMoHCTpanun
IToptpetsl: H. K. Konbuos, . Y. IBaHOBCKUI.

Tabmumel u cxembl: «buocunre3 Oenka», «['eHermueckuii komay, «Bupycen»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3znanue MOIEIN BUPYCA».
Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounsli 1uki, ero mnepuonbl u perymsiius. Muatepdaza u  MutTos.
Oco0eHHOCTH MPOIECCOB, MpoTeKarmux B wuHTepdasze. I[loaroroBka KIETKH K
JEJICHUIO. IIpecunreTnueckui (MOCTMUTOTHUYECKUT), CUHTETUYECKUU 151
MOCTCUHTETUUECKHH (MMPEMUTOTHYECKUI ) IEprUOAbl UHTEP(a3hI.

Martpuunbii cunte3 [IHK — permmmkanusa. Ilpunnounsr perumkanmu  JHK:
KOMIUIEMEHTAPHOCTh, NTOJIYKOHCEPBATUBHBIM CUHTE3, AaHTUNAPAJUIEIBHOCTh. MeXaHu3M
permmkanuun JIHK. Xpomocomel. Crtpoenme xpomocom. Temomepsl m TenomMepasa.
XpOMOCOMHBII HA0Op KIETKH — KApUOTHN. JIMIJIOMIHBIA M TaruiOMJHBIA HaOOpbI
xpoMmocoM. ['omostornunsie XxpomocoMmsl. I110710BbIE XPOMOCOMBI.

[enenne xietkn — mMuto3. CTaauum MUTO3a M NMPOUCXOASIIME B HUX ITPOLIECCHI.
Tuner MuTo3a. KaprnoknHes u nuToknHE3. brosiornueckoe 3Ha4YeHUE MUATO3A.

Perynsius MuTOTHYECKOTO IHMKJIA KIETKU. IlporpamMmmupyemas KieTodHas
rudelrp — aronTos.

Knerounoe sapo, Xpomocombl, (QyHKIMOHAJIBHAsS TEHOMUKA. Mexanusmobl
npoaughepayuu, ouggepernyuposku, cmaperus u eudenu kiemox. «l{ugposas kiemray
— buounHgopmamuyeckue mooeau GyHKYUOHUPOBAHUSL KILEMKU.

JleMmoHCcTpauumn

Tabmuiel 1 cxembl: «OKU3HEHHBIM MHMKI  KICTKH», «Mwuto3», «CtpoeHue
xpoMocom», «Pemmukamusa JITHK.

OO0opyioBaHKE: CBETOBOM MMKPOCKOI, MHUKporpenaparbl: «MuTo3 B KIETKax
KOpEIIKa JTyKa».

JlabopaTtopHasi padora «/3yyeHue XxpoMocoM Ha TOTOBBIX MUKPOITpENapaTax».

JlabopaTtopuass padora «HaOmoneHne mMuTo3a B KIE€TKaX KOHYMKA KOpEIKa
JyKa (Ha TOTOBBIX MUKpOTIpEriapaTax ).

Tema 9. Ctpoenne u yHKIIUM OPraHU3MOB



buonoruyeckoe pa3H006pa3He OPraHUu3MoOB. OI[HOKJ'IGTO‘IHI)IC, KOJIOHHUAJIBHBIC,
MHOTOKJICTOYHBIC OPpIraHNU3MBbI.

OCOOEHHOCTH CTPOEHUSI U JKU3HEIEATEIBHOCTH OJIHOKJIETOYHBIX OPTraHHU3MOB.
bakrepun, apxeu, OIHOKJIETOYHBIE TPUOBL, OJHOKJIETOYHBIE BOAOPOCIH, JpPYrue
npotucthl. KosloHnanbHbIe OpraHU3MBl.

B3anMocCBs3p yacTeld MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. OpranusM kak eguHoe uenoe. ['omeocras.

Tkanu pacreHuil. TUIBI PaCTUTENBHBIX TKAHEW: 0Opa3oBaTelibHAsI, MOKPOBHAS,
MpOBOASAIIAsA, OCHOBHas, MexaHuueckas. OcoOeHHOCTH CTpoeHus, GQYHKIUH u
PacCIOJIOKEHUS TKaHEH B OPraHax pacTCHUN.

TkaHu >KMBOTHBIX W 4YEJNOBEKA. TWIBI XKMBOTHBIX TKAHEW: JIUTEIUATIbHASA,
COCIMHUTENbHASA, MbllIeYHas, HepBHasA. (OCOOEHHOCTH CTpPOEHHUs, (QYHKIMA U
PacCIIOIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

OpI‘aHbI. BereratuBHbiCe 1 I'CHCPATHUBHLIC OPI'aHbI paCTGHHﬁ. OpFaHBI U CUCTCMBI
OpraHoOB JKMBOTHBIX H YCJIOBCKA. (DYHK]_II/II/I OpraHoB U CUCTCM OpPIraHOB.

Omnopa Tenma opranu3moB. Kapkac pacrenui. CkeleTsl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHbIi U BHYTpeHHHMH cKeneT. CTpOE€HHE W THIIBI
COCIMHEHHUS KOCTEH.

JIBr>keHrue opraHu3MoB. [[BH)KEHHE OJHOKJIETOUYHBIX OPraHU3MOB: aMEOOUTHOE,
KT'YTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MbI U HACTHUHU.
JIBMKeHne MHOTOKJIETOYHBIX KMBOTHBIX W YEJIOBEKa: MbIlIeuHas cucrtema. Peduekc.
CkeneTHbIE MBIIIIIBI U UX padoTa.

[Intanue oprann3mMos. [lornomenue BOABI, YITIEKACIOrO ra3a U MHUHEPAIbHBIX
BEILIECTB pAacTeHUsIMU. [IuTaHue XMBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPHUKIETOYHOE
numeBapeHue. llurtaHne NO3BOHOYHBIX JKMBOTHBIX. OTHENbl NUIIEBAPUTEIBHOTO
Tpakra. [IumeBapurenpHble kene3sl. [InmeBapurenbHas cucTeMa 4ejoBeKa.

Jpixanue opranm3MoB. Jlpixanue pacteHuid. Jlprxanue XUBOTHBIX. Juddys3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxkHoe apixaHue. [[pIxarenbHash MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. JIpIXaHHWE TMO3BOHOYHBIX >KUBOTHBIX M 4YEJIOBEKA.
OBOJIOIIMOHHOE  YCIIOKHEHUE  CTPOCHMSI  JIETKMX  TMO3BOHOYHBIX  >KMBOTHBIX.
JlpixaTenpHasi cuUCTeMa 4YellOBeKa. MeXaHu3M BEHTWISAIMU JIETKUX Yy TNTULl U
MJIEKOMUTAIOMUX. Perysiius apixanus. JlpixareabHble 00bEMBI.

Tpancopt BemeCTB y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHHM.
Tpancnopt BemiecTB y )kUBOTHBIX. KpoBeHOCHast cucrtema u €€ opranbsl. KpoBeHOCHas
cucTeMa MO03BOHOYHBIX KUBOTHBIX U yeioBeka. Cepie, KpOBEHOCHBIE COCYbl U KPOBb.
Kpyru kpoBooOpariieHusi. IBOJIONUOHHBIE YCIOKHEHUS CTPOCHHSI KPOBEHOCHOMU
CHUCTEMBI ITIO3BOHOYHBIX KMBOTHBIX. PaboTa cep/nia u e€ peryssius.

Brinenenue y opranu3moB. BeigenieHue y pacteHuil. BoigeneHue y »KUBOTHBIX.
Cokparutenbubie Bakyonau. Opransl BbiaesneHus. OuiabTpanus, cekpeuust 1 oopaTHoe



BCAChIBAHUE KaK MEXaHW3MbI Pa0OTHl OpPraHoB BbIIeNeHHs. CBs3b MOJOCTH Tela C
KPOBEHOCHOM ¥ BBIICIUTEIILHON CHCTEMaMu. BrieneHne y mo3BOHOYHBIX KHBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢yHkuuonupoBanue Hedpona. OOpazoBaHuEe MOUHU Y
YeJIoBeKa.

3amura y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3moB. Cropsl
OakTepuil W LUCTHI MPOCTEUIIMX. 3alllUTa Y MHOTOKJIETOYHBIX pacTteHui. Kyrtukyna.
CpencTBa NacCUBHOM U XMMHUYECKOU 3aUThl. DUTOHIIUIBI.

3almmra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3alINTa
opranuzma ot OonesHeil. iMmyHHasi cucrema yenoBeka. KieTouHblil U ryMOpanbHBINA
UMMYHHUTET. BpoxAEHHBIN U TpuoOpeTEéHHBIN crenuduueckuii UMMYHUTET. Teopus
KJIIOHaNIbHO-ceneKTuBHOro uMMmyHuretra (II. Opmux, ®. M. bepuer, C. Tonerasa).
BocnanurtenbHble OTBETHI OpraHu3MOB. Pojb BpOXKIEHHOIO MMMYHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JIEBaHUH.

PaB,I[pa)KI/IMOCTB " peryjrinud y OpraHu3mMos. PaS,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX
OpraHu3MoOB. Takcucsl. PaBIIpa}KI/IMOCTI) " peryjrinud y paCTGHHﬁ. PocToBrIe BCIICCTBA
U UX 3HAYCHHC.

HepBHas cuctema u pedaekTopHas peryisius y *KuBOTHRIX. HepBHas cuctema u
€€ OoTAeNbl. DBOIIOLMOHHOE YCIO0KHEHUE CTPOEHUS HEPBHOW CHCTEMBI y >KUBOTHBIX.
OTzenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexc u pediekropHas gyra.
besyciioBHbIE U yCcIOBHBIE pehIEKCHI.

['ymopanpHass peryysanuss M DHAOKPUHHAsA CHCTEMAa >KUBOTHBIX W YEJIOBEKA.
JKene3pl S3HIOKPUHHON CHCTEMBI M MX TOPMOHBI. JleficTBME TOpMOHOB. B3anMOCBs3b
HEPBHOM U 3HJIOKPUHHOM cucteM. ['unoramamo-runodusapHas cuctema.

JleMmoHCcTpauumn
[Toptper: W. I1. [1aBnos.

Tabmuubl ~ u  cxembl: «OTHOKJIETOYHBIE  BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopocnn», «bakrepunm», «lIpocreiimme», «Opranbl IBETKOBBIX PACTEHUID,
«Cucrembl OpraHOB MO3BOHOYHBIX KUBOTHBIX», « BHYTpEHHEE CTPOCHHE HACEKOMBIX),
«Txanu pactenuit», «Kopuepbie cuctemb», «Ctpoenue ctedmsn», « CTpoeHue JTUCTOBOM
MJACTUHKWY, « TKaHM KUBOTHBIX», « CKelleT uenoBekay, «llumeBapurenbHas cucremay,
«KpoBeHocHas cucteMa», «/lpixarenpHast cucrtemayn, «HepBHas cucrema»n, «Koxay,
«MplieuHast cuctemay, «BpraenutenbHas CcUCTEMa», «OHAOKPUHHAA CHUCTEMAY,
«Ctpoenune wMbib», «MMmmynuret», «KuiiednonosioctHbie», «CxeMa MNUTaHUS
pactenuin», «KpoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX KUBOTHBIX», « CTPOCHUE TUJIPHI»,
«Ctpoenne mnnaHapun», «BHyTpeHHee cTpoeHue ao0kAeBoro uepBs», «HepBHas
cuctema poid», «HepBHas cuctema ssrymkuy, « HepBHast cucteMa nMpecMbIKAIOIINXCSI,
«Hepsnas cucrema ntuiy, «HepBHast cuctema muekonuTtaromuxy», «HepBHas cucrema
yesoBekay, «Pediexcy.

OO0opyioBaHKe: CBETOBOW  MHKPOCKOT, MHKPOIMpENnapaThl  OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenapaTbl TKaHEH, PpaKOBUHBI  MOJUIIOCKOB,  KOJUICKIUU




HAaCEKOMBIX, WIJIOKOXHUX, JKUBBIE OHK3EMIUIIPbl KOMHATHBIX pAacTeHUW, repOapuu
pacTeHU pas3HbIX OTAENIOB, BIAKHBIE IPENapaThl )KUBOTHBIX, CKEJIEThl T0O3BOHOYHBIX,
KOJUIEKIIMA O€CrO3BOHOYHBIX JKMBOTHBIX, CKEJIET ueJoBeKa, OO0OpyAOBaHUE IS
JEMOHCTPAalMd TOYBEHHOTO W BO3AYLIHOIO MHUTaHUS pACTEHUN, paCLICIVICHUS
Kpaxmajia u O€NKOB MOj JAelcTBUEM (EepMEHTOB, 00OpYyIOBaHHE AJS JEMOHCTPAIUU
ONBITOB IO HM3MEPEHUIO >KU3HEHHOM EMKOCTM JETKUX, MEXaHW3Ma JbIXaTeJIbHBIX
JBUYKEHUI, MOJIETTU TOJIOBHOTO MO3ra Pa3Ju4HbIX )KMBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeH paCTEHUI».
JlaGopaTopHasi padora «l/I3ydyeHne TKaHEeH )KUBOTHBIX.
JlabopaTtopHasi padora «l/I3yuyeHue opraHoB [IBETKOBOI'O PACTCHUS.
Tema 10. PazMmHokeHUe U pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHHSI OPraHu3MOB: Oecrnojioe (BKJIIOYash BEreTaTUBHOE) U
nosioBoe. Buzpl Oecrnonoro pa3MHOKEHUS: TTOYKOBAHHUE, CHOPYJISLMS, (pparMeHTanus,
KJIOHUPOBAHME.

[TomoBoe pazmuoxenue. 11onoBeie kneTku, ninu ramersl. Meios. Ctaauu mMenosa.
IToBenenne xpomocom B Menosze. KpoccuHrosep. brnonornueckuit CMbICT MeH03a U
MOJIOBOTO Iporecca. Meno3 v ero MecTo B ) KM3HEHHOM LIMKJIE OPTraHU3MOB.

HpensapomﬂmeBoe Pa3BUTHC. ["'ameTorenes Y KHMBOTHBIX. IlomoBbIE KEI€3BI.
O6pa3OBaHI/I€ N pPa3BHUTUC IIOJIOBBHIX KIICTOK. CHepMaTOFGHG?» H OOI'CHC3. CTpOGHI/Ie
ITOJIOBBIX KJICTOK.

OmnnoaoTBOpEeHHE HW  AMOPHOHAIIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOZIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HAayKa O
pa3BUTUU OPraHU3MOB. Mopgozenes — 00Ha u3 21a6HbLIX NPoOIEM IMOPUONIOSUU.
Konyenyusa mopgozenos u moodenu mopgoeenesza. Craguu 3MOpHOTreHe3a KUBOTHBIX
(ma npumepe nsrymku). [poGnenuwe. Tumbl apoOnenwus. /Jemepmunuposanuoe u
HedepMunuposarnHoe opooaenue. bracmyna, munvt 6aacmyn. OcoOEHHOCTH IPOOICHUS
MJICKOTTUTAIONIMX. 3apOJIbIIIEBBIC JIUCTKHU (TacTpyJiAlus). 3akiagka OpraHoB U TKaHEH
U3 3apOJBIIICBBIX JIMCTKOB. B3anMHOE BiIMsSHHME YacTel pa3BUBAIOIIETOCS 3apOJbIIlia
(aMOpuoHaNIbHAs MHIYKIMS). 3akiajgka TulaHa CTPOCHUSI >KUBOTHOTO KaK pe3yJibTat
UEPAPXUYECKUX B3aWMOJCHCTBUN TeHOB. BiusHue Ha »MOpUOHAIBHOE pa3BUTHE
pa3IMUHbBIX (PaKTOPOB OKPYKAIOIIECH CPEIbl.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonanbubIi iepuo. [Ipsmoe u Henpsimoe
paszsuthe. PazButre ¢ metamop}o3oM y OECIIO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOIO U HENPSIMOTO PA3BUTHSA, UX PACHPOCTPAHEHUE B
npupoze. Tursl pocta :KUBOTHBIX. DAKTOPBI PETYISALMU POCTA )KUBOTHBIX U YEIOBEKA.
Craguym 1OCTAIMOPHUOHATIBLHOTO PAa3BUTHS Yy JKUBOTHBIX M dYejioBeka. I[lepuomsl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh KaKk OMOJIOTUYECKHUE MPOIIECCHI.



PasmMHoxxeHue u pasButue pacteHuil. ['ameroputr u cmnopodur. Meios B
KU3HEHHOM LIMKJIe pacTeHuil. OOpa3oBaHue Crop B Ipoliecce Meiio3a. ['amerorenes y
pacteHuii. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOWHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHHil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pETYISIMA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.
JleMoHCcTpau
[Hoptpetst: C. I'. HaBamun, X. [lInemas.

Tabnuiel ¥ cxeMmbl: «BereratuBHOe pa3sMHOKEHHE», «THIBl  OEcroyioro
pasMHOXKEHUA», «Pa3MHOXKEHHE XJIaMHUAOMOHaAbI», «Pa3MHOXEHUE  HIBIIVICHBI»,
«Pa3MHOXKeHUE THApbDY, «Meio3», «Xpomocombl», «l'amerorenes», «CTpoeHue
SUIEKIETKH U crepMaro3ousia», «OCHOBHbIE CTaauM OHTOreHe3a», «llpsamoe wu
HENpsIMOE pa3BUTHE», «Pa3BuTHE MailCKoro xyka», «Pa3Butue capanum», «Pa3putue
JATYIIKA», «JIBOMHOE OIJIONOTBOPEHHE Y LBETKOBBIX pacTeHui», «CTpoeHne CeMsH
ONHOJOJBHBIX W JBYJIOJBHBIX PAacTEHUW», «KW3HEHHBIA LUK MOPCKOM KaITyCThbD»,
«KusHeHHbI UKD MXa», «KU3HEHHBIM LUK NanoOpPOTHUKA», «KU3HEHHBIA LUK
COCHBI».

OO0opy/ioBaHKE: CBETOBOM  MHUKPOCKON, MHKPOIMpENnapaThl  SHIEKIECTOK U
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYIIKI.

JlaGopaTopHasi pab6ora «/3ydeHue CTPOEHHUS IMOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpoMpenapaTax.

IIpakTuyeckass padora «BpIIBICHME TPU3HAKOB CXOJCTBA  3apOJbILIEH
NIO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHre OpraHoB pa3MHOKEHHUSI BBICIIIUX PACTEHUIN.

Tema 11. T'eHeTuka — HayKa O HACJEJACTBEHHOCTM M M3MEHYHMBOCTH
OpPraHu3MoB

Hcropusi cTaHOBIIEHUS W Pa3BUTHs T'€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pu3za, T. Moprana. Poib 0TeuecTBEHHBIX YYEHBIX B Pa3BUTHUH T€HETUKU. PaOOThI
H. K. Konsuoa, H. W. BaBunoa, A. H. benozepckoro, I'. [I. Kapneuenko, FO.
A. ®unumnuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIC TEHETHMYECKHE TOHATHS W CHUMBOJBI. ['OMOJOTMYHBIE XPOMOCOMBI,
aJIJICJIbHBIE T€HBI, AIbTEPHATUBHBIC TPU3HAKHA, JOMUHAHTHBIA U PELICCCUBHBIN MMPU3HAK,
TOMO3UT0Ta, TE€TEPO3UTOTA, YHCTasl JIMHUSA, THOpUABL, TeHOoTur, ¢heHoThurr. OCHOBHBIC
METO/IbI T'C€HETUKU: TUOPUI0TIOTUUECKUH, LIUTOJIOTUYCCKHUM, MOJIEKYJIAPHO-
T€HEeTUYECKUM.

JdeMmoHcTpanuu



[Toptpertsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kosbsios, H. 1. BaBuios,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A.®ununmuenko, H. B. Tumodees-
PecoBckuid.

Ta6J'II/IHI>I H CXCMBI. «MGTOI[LI I'CHCTUKU, «CxeMmbl CKpPpCIIUBAHUA .

JlaGopaTopnas padora «/{po3oduiia kak 00bEKT FT€HETUUECKUX UCCIEA0OBAHNUN.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunoe ckpeuniuBanue. [lepBoiit 3aKkoH MeHzens — 3aKoH eTMHO00pa3us
ruopuI0B nepBoro nokosieHus. [IpaBuno nomunupoBanusi. Bropoii 3akon Mennens —
3aKOH pacuieruieHusi Mpu3HakoB. lluTtonmornyeckue OCHOBBI MOHOTHOPHUIHOTO
cKkpenuBanus. [ umoresa 4ucTOTH ramMer.

AHanm3upyomee ckpemuyBaHue. [IpoMeXyTO4YHBIM XapakTep HacCIEIOBaHUS.
Pacmiennenne npu3HaKoB NMPU HETIOJHOM JOMUHUPOBAHHH.

I[I/II‘I/I6pHIIHOG CKpCIINBAHUC. TpCTI/Iﬁ 3aKOH MGHI[GJBI — 3aKOH HEC3aBHCHMOI'O
HACJICAOBAaHUA IIPU3HAKOB. ]_[I/ITOJIOI“I/ILIGCKI/IG OCHOBBI ,Z[I/IFH6pHIIHOFO CKpCIIHBaHU:].

CueruieHHOe HaciegoBaHue mnpusHakoB. Pabotel T. Moprana. CrermieHHoe
HacJIeJOBAaHUE TEHOB, HAPYIICHUE CLEIUICHUS MEXIy T'eHaMu. XPOMOCOMHAas Teopus
HaCJICICTBEHHOCTH.

I'eHetnka mosa. XPOMOCOMHBIM MEXAHU3M OIPEACICHUS I0Ja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi W TeTeporaMeTHbIM ToJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanne Npu3HaKoOB, CUETUIEHHBIX C MOJIOM.

I'enotun kak nenocrHas cucreMa. [LmeMoTponuss — MHOXECTBEHHOE JIEMCTBHUE
reHa. MHOXECTBEHHbIM  ajuienu3M. B3anmMoAelcTBUE  HEAJUIENbHBIX  T'€HOB.
Kommnnemenrapuocts. Dnucras. [Tlonmumepus.

['eHETHYECKUIT KOHTPOJIb Pa3BUTHs PACTECHHM, )KUBOTHBIX M YEJIOBEKA, a TAKKE
(PU3HOJOTMYECKUX TPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (yHKUMU. ['eHeTmyeckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO3SIMH — TNapasut» u
«XO35IMH — MHUKpoOMOM». ['eHeTHdyecKkue acmeKkThl KOHTPOJs M U3MEHEHMS
HaCJIeICTBEHHOW MH(OpMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu
IToprpetsl: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBeiii U BTOpOil 3akoHBI MeHnens», «Tperuii 3akoH
Mennens», «AHanu3upymoouiee CKpemuBaHue», «HenonHoe JTOMHUHHpOBaHUEY,
«CrernyeHHOE HacleJOBaHUE IPU3HAKOB Y Apo30oduiiely, «I eHetuka momnay, «Kapuotun
yenoBekay, «Kapuotunm mpozoduns», «Kapuwotunm ntumbl», «MHOKECTBEHHBIN
ajuieIu3My, «B3auMoaeiicTBrE reHOBY.




OO06opynoBaHue: MOJICNb JJIsl JAEMOHCTpPAIlMU 3aKOHOB €IMHOOOpa3usi TUOpPHI0B
MIEPBOT0 MOKOJICHUS M PACIICTUICHUS] MIPU3HAKOB, MOJIETb JUIS JEMOHCTpAIluK 3aKOHa
HE3aBHCUMOTO HACIIEJIOBAHUS MPU3HAKOB, MOJIENb JIsi JIEMOHCTPALMKU CHEIMJIEHHOIO
HaCJICI0BaHMS TPU3HAKOB, CBETOBON MUKPOCKOI, MUKpompernapart: «J[po3odumay.

IIpakTuyeckas padora «/3yyeHue pE3yIbTaTOB MOHOTUOPHUIHOTO
CKpEUIMBaHUs y IP030(DUIB».

IMpakTuueckas padora «/3yuenue pe3yapTaToB AUrHOPUAHOIO CKPEILIUBAHUS Y
TPO30(DHITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna W cpeAbl Opu  (GopMuUpoBaHUHM  (PEHOTHUIIA.
N3MeHunBOCTh mpHu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC IPU3HAKHU. Bumsl
M3MEHYMBOCTH: HEHACJICJCTBCHHAS U HACIIEJICTBCHHASI.

Monudukanuonnas  u3MeH4uBOCTh. Ponb  cpenst B (opMHpPOBaHUU
MOIU(PUKAIMOHHON M3MeHunBOCTH. HopMa peakiiuu npusHaka. BapuanimoHHbINA psij U
BapuaimonHas kpusas (B. Moranncen). CBoiicTBa MOIU(PUKAIIMOHHON N3MEHYHUBOCTH.

I'enotunnyeckasgd uW3MeHUYMBOCTH. (CBOMCTBA T€HOTHUIIMYECKOW HW3MEHYHUBOCTH.
Bupl reHoTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KoMmOuHaTtuBHasT W3MEHYMBOCTh. Meil03 W TMOJOBOM TpollecC — OCHOBA
KOMOWHATUBHONW H3MEHUYUBOCTU. PoJib KOMOWHATUBHON H3MEHUYMBOCTH B CO3JIaHHUU
TeHETHYECKOTO pa3HOOOpa3usi B Mpejiesiax OJTHOTO BUIA.

MyTanmonHass HW3MEHYMBOCTh. Buapl MyTalui: TEHHBIE, XPOMOCOMHBIE,
FeHOMHBIE. CrnoHTaHHble ¥ MHAYUUPOBAHHbICE  MyTalMd.  SaepHele U
nuToruia3MaTuueckue mytauud. (ComaTHYecKhe | TOJOBble MyTauuu. [IpuumHbI
BO3HMKHOBEHUS MyTaluil. MyTareHsl U X BIMSHUE HA OPraHW3Mbl. 3aKOHOMEPHOCTHU
MYTAI[MOHHOIO Tpolecca. 3aKOH TOMOJIOTMYECKUX PSAJOB B  HACJIEACTBEHHOMH
m3menunBocty (H.M. BaBuios). BuesiepHast ”3BMEHUMBOCTh U HACTIEJCTBEHHOCTD.

Onueenemuxa u nuceHomuka, pojb  INUCEHeMmuU4eCKux d)deOPOG 6
HACEO008AHUU U UBMEHYUBOCINU qbeHomunuquKux NPU3HAKOB Y OP2AHU3IMOS.

JleMmoHcTpanuu
[Toptpetsl: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Talauisl U cXeMbl: «Buapl N3MECHYHUBOCTH), «MoaudukanuoHHas
U3MEHYUBOCTHY, «KomOMHaTHBHasT HM3MEHUUBOCTHY, «Meio3», «OIaoa0TBOpEHUEY,
«I"'eneTnueckue 3a001eBaHUs YeI0BeKay, « BUabl MyTaiuii».

OO6opyoBaHue: )KUBble U TepOapHbIE JK3EMIULIPhl KOMHATHBIX PAaCTCHUIA,
pucyHku (doTtorpaduu) JKUBOTHBIX C PA3TUYHBIMHA BHIAMH H3MEHYHUBOCTH.




JlaGopaTopnas pabora «/cciaenoBanue 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHOM
U3MEHYMUBOCTHU. [TocTpoeHne BapuanimoHHOro psiia ¥ BapUallMOHHOW KPUBOW».

IIpakTHyeckass  padora «Mytauun y  Apo3odmibl  (Ha  TOTOBBIX
MUKpOITpenapaTax)».

Tema 14. 'eHeTHKA YeI0BEKA

Kapuotnn denoBeka. MexayHapoaHass nporpaMMa MCCIENOBaHUS TI'€HOMA
YeoBeKa. MeToabl M3yYeHUs TEHETHKH YeIOBEeKa: TeHEAJOTHUYECKHUM, OJM3HEIOBBIN,
HUTOTCHETUYECKUN, TOMYISAIHUOHHO-CTATUCTUYECKUAN, MOJEKYJISIPHO-TEHETUYECKUM.
CoBpemMeHHOE  ONpE/ACNICHHE  T'eHOTHMA: MMOJJHOTEHOMHOE  CEKBEHHPOBAHUE,
FEHOTUNUPOBaHUE, B TOM 4ucie ¢ nomombto I[IIIP-ananu3za. HacnencrBeHHbIe
3a0oJyieBaHusl 4yesioBeka. ['eHHble M XPOMOCOMHBIC Oo0Jie3HM uYesoBeka. boie3Hu ¢
HACJICJICTBEHHON TPEIPaCONOKECHHOCTRI0. 3HAYEHUE MEIUIMHCKONM TEHETHKU B
IpEeAOTBPAIICHUHM M JICUYCHUHW TEeHETHYECKMX 3a00jeBaHMM dYenoBeka. Meauko-
FEHETUYECKOEe KOHCYJIbTUpOoBaHUE. (CTBOJIOBBbIE KIETKH. [loHATHE «TEHETHYECKOTO
rpy3a». OTHYECKHE AaCIeKThl HCCIEAOBAaHWUN B 00JaCTH pEJaKTUPOBAHUS T€HOMa WU
CTBOJIOBBIX KJIETOK.

['eneTnyeckue q)aKTOpLI MOBBIIIICHHON 9YBCTBHUTCJIBHOCTH  YCJIOBCKA K
(1)I/IBI/I‘IGCKOMY H XUMHYCCKOMY 3arpsA3HCHHIO 01<py>1<a}omeﬁ CpPCIbI. I'eneTnueckas
MpCaApacIioIOKCHHOCTD YCJIOBCKA K IIATOJIOT'HAM.

JdeMmoHcTpanuu

Tabmuubl u cxembl: «Kapuotun dyenoBeka», «MeToabl H3y4YEeHHs] TEHETHKHU
yesoBekay, «I'eHeTnueckue 3a00JeBaHUs YETIOBEKay.

IIpakTuyeckas padora «CocTaBiaeHUE U aHAIU3 POAOCIOBHO.
Tema 15. Cenekunsi OpraHu3MoB

JlomMecTuKanus 1 celekius. 3apoKIECHUE CEIEKIIUH U TOMEeCTUKau. YdyeHnue H.
W. BaBunoBa o lleHTpax MpOMCXOXKIACHUS W MHOTO00pas3usi KyJIbTYpPHBIX PacTEHUM.
Ponp cenekiuu B CO3MaHMM COPTOB pacTeHWil M MOpoJ *kUBOTHbIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTMYECKUX pAIOB B HACIEACTBEHHONM H3MEHUMBOCTH H.
N. BaBuiiosa, ero 3HaueHue JJis CENESKIIMOHHOMN pabOTHI.

Metonpl  cenekunoHHOW paboThl. McKyccTBEHHBIM OTOOp: MAacCOBBIM U
WHUBUTyJIbHBIA. JTarbl KOMOMHAIIMOHHOM cenekiuu. VcnbpiTanue mpou3BoAUTENEH
1Mo MOTOMCTBY. OTOOp 1O T€HOTHUITY C TIOMOIIBIO OIICHKU (PEHOTHUIIa IOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ nomouibko ananusa JHK.

W cKyCCTBEHHBIN MyTareHe3 Kak MeTOJ CEJIEKIIMOHHOM pa0oThl. PaguanvoHHbIi 1
XUMUYECKUN MyTareHe3 Kak HMCTOYHUK MYTallui y KYJbTYPHBIX (DOpM OpPraHU3MOB.
Hcnonb3oBaHre T€HOMHOTO pPeAaKTUPOBaHUS M MeToJ10B pekoMmOuHaHTHBIX JIHK ms
IIOJIy4E€HUsI UCXOHOI0 MaTepuaia sl CEJICKLINH.



[Tonyyenue nonumuion0B. BuyTpuBHioBas rudbpuausanus. binskopoacTBeHHOE
CKpeuiuBanue, win uHOpuauHr. HepoacTBeHHOE CKpellMBaHUE, WU ayTOPHIUHT.
I'eTrepo3uc u ero npuuuHbl. Mcnonb3oBaHue retepo3uca B cenekuuu. OTnanéHHas
rubpuanzanus. llpeomoneHue Oecrmoaust MEXBUIIOBBIX THOpUIOB. JlocTkeHUs
CEJICKLMU PACTEHHI U )KUBOTHBIX. «3e1EéHas pesonoyusy.

CoxpaHeHre U U3YyYEHHE T'€HETHYECKHUX PECYPCOB KYJIBTYPHBIX PACTCHHM M KX
JTUKUX POJMYEH ISl CO3JaHMSI HOBBIX COPTOB U THOPHIIOB CEIBCKOXO3SUCTBEHHBIX
KYJIbTYp. M3yuenue, coxpanenue u  ynpasienue  2eHemudecKumu  pecypcamu
CeNbCKOXO3AUCMBEHHLIX U NPOMBICAOBbIX — JHCUBOMHbLIX 8  Yeadax  VIAVYuleHus
CYyUecmeyowux U CO30aHUs HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM HYUCIE C
NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008aHUll, Nepedosulx uoell U
NepCcneKmuBHbIX MexXHOI02UM.

JleMoHCTpan U1

[Hoptpers: H.  W. BaBunos, W. B.Mwuuypun, I'. J[I. Kapneuenko, II.
I1. JlyxbsiHenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabauiel U cxembl: «L{eHTpbl MPOUCXOXKICHUS U MHOTO00pa3vs KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSIAOB B HACJIEACTBEHHOW HW3MEHUYMBOCTHUY,
«MeTtoapl cenekiuny, «OTnanéHHas Tuopuan3anusy, «MyTareHesy.

JlaGopaTopHasi padora «/3ydyeHne COPTOB KyJbTYpHBIX PAacCTEHHU WM TOPOJ
JIOMAITHUX >KUBOTHBIX).

JlaGopaTopHnasi padora «/3ydyeHrne METOIOB CEJIEKLIUNA PACTEHUI.
IIpakTnueckasi padora «lIpuBuBka pacreHun».

OKckypcusi KOCHOBHBIE METOABl M JOCTH)KEHHUS CEJIEKUMU PACTEHHU |
KUBOTHBIX (Ha CENEKIMOHHYIO CTAHIIMIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO3SIICTBO, B JaOOPATOPUIO arpOyHUBEPCUTETA WM HAYYHOT'O

LIEHTPA)».

Tema 16. BUOTEeXHOJIOTMA U CHHTETHYECKAS OHOJIOT S

OOBEKTHI, HCIOIb3yeMble B OHOTEXHOJOTHHM, — KIETOYHBIE W TKAHEBBIC
KYJbTYpbl, MUKPOOPTAaHU3MBI, MX XapaKTEPUCTHUKA. TpaJuIMOHHAS OMOTEXHOJIOTHS:
xJIe00TICYeHHE, MOJTy4YEeHUE KM CJIOMOJIOYHBIX MIPOAYKTOB, BUHOJENHE.

Mukpobuonornyeckuii  cuHTe3. OOBEKTbl  MHUKPOOMOJIOTMUECKHMX  TEXHOJOTHUH.
[IpousBoacTBO O€nKa, aAMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTMH W WHCTPYMEHTOB LIE€JICHANPABIECHHOIO WM3MEHEHUS |
KOHCTPYHUPOBAHHSI T€HOMOB C II€JbI0 MOJYYEHHS] OPraHU3MOB M KX KOMIIOHEHTOB,
coJiepKalnX He BCTPEUAIOIINECS B IPUPOIe OMOCUHTETUICCKUE Ty TH.



Knerounass wumxkeHepusi. MeToabl KyJlbTyphl KIETOK M TKAaHEW pacTeHUU u
#UBOTHBIX. KprobOanku. Comaruueckasi ruOpuan3anus 1 COMaTUYECKU SMOPHOTEHE3.
Hcnonb3oBaHue TalIOWAOB B CEIEKUMH pacTeHUil. [lonyuenue MOHOKIOHANbHBIX
anmumen. Hcnonvsoeanue MOHOKIOHANLHLIX U  NOJUKIOHAILHLIX — AHMUMeEn 8
meouyune. ICKYyCCTBEHHOE  OIUIOAOTBOPEHHE.  PEKOHCTpYKLMS — SMIEKIETOK |
KJIOHUPOBAHUE JKMBOTHBIX. MeTOA TpaHCIUIAHTALIMM AJep KIETOK. Texnonozuu
0300po6enusl, KYTbMUSUPOBAHUS u MUKDOKTIOHANBbHO20 DPA3SMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOocOMHass H TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha H
koHcTpyupoBanue pexomouHanTHbeix JHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTH>KEHUS U MEPCIEKTUBBI XPOMOCOMHOM M T€HHOM MH)KEHEPUU. DKOJIOTMYECKUE U
ATUYECKHUE MTPOOJIEMbI TEHHOW MHKEHEPHUH.

Menuuuackue OuorexHosoruu. IloctreHomHas nmdposas meaununaa. [ILP-
JMarHocTuka. MeTtaboIOMHBIN aHaW3, TCHOIICHTPUYCSCKUM aHaIu3 IIPOTEeOoMa YyesloBeKa
JUTI OLCHKH COCTOSIHHSI €TO 3J10pOBbi. MCIOIp30BaHHUE CTBOJIOBBIX KJIIETOK. TaprerHas
Tepanus paka. 3D-OuommH)KkeHepuss Ui pa3pabOTKH  (PyHIaMEHTaJIbHBIX OCHOB
MEIUIIMHCKUX TEXHOJIOTHUM, CO3JlaHMs KOMIUICKCHBIX TKaHEH COYETaHHMEM TEeXHOJIOIMHU
TPEXMEPHOTO OMONPUHTHHTA u ckaddoaauHTra JUIS pelieHust 3aja4
MEPCOHAIIN3UPOBAHHON MEIULIVHBI.

Cozanue BEKTOPHBIX BAKIIMH C II€JbI0 00ecreueHns KOMOUMHUPOBAHHOM 3allIUThI
or  Bo3Oyautenei  OPBU,  ycraHoBieHHME  MOJEKYJSIPHBIX  MEXaHHU3MOB
dbyukuonupoBanus PHK-coxgepkammx BHpYCOB, BBI3BIBAIOIIMX 0OCO0O OIACHBIC
3a00J1eBaHMS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmuubl U cxembl: «Mcrnonb30BaHEe MHUKPOOPTaHW3MOB B MPOMBIIUIEHHOM
pOU3BOJACTBEY, «Kierounas nxxenepus», «I eHHass HHXKEHEPUS».

JlaGopaTopnas padora «/3yueHne oObeKTOB OMOTEXHOIOTUI.
IIpakTHueckasi padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Okckypeus «buorexHonoruss —  BaXKHEHIIas ~ NPOU3BOAMUTENBHAS  CHJIA
COBpPEMEHHOCTH (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOICTBO)».



11 KJTACC

Tema 1.3apoxaenne W pa3BUTHE 3BOJIOUMOHHBIX TPEACTABJIEHHUH B
ouoJIornu

BBOJ'IIOHI/IOHHEUI TCOPpUA Y. I[apBI/IHa. HpeILHOCBIJ'IKI/I BO3HHUKHOBCHH
JdapBHHHU3MaA. Kuzub u Hay4dHasa OCATCIIBHOCTD 4. I[apBI/IHa.

JIBrokymuye cuibl 3BoolMKM BUIOB mo Y. JlapBuHY (BBICOKasi MHTEHCHBHOCTD
pa3MHOXKEHHS ~ OpPraHU3MOB,  HACJEACTBEHHas  HW3MEHUYUBOCTh, Ooppba  3a
CYILIECTBOBAHHE, ECTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienue cuntetnueckoir Teopuu sBomonuu (CTD). HeittpansHas teopus
sBotoIMU. COBpEeMEHHasl IBOJIIOIIMOHHAS OMOJIOTHS. 3HaYEHUE IBOIIOIMOHHON TEOpUU
B (hOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMmoHcTpanuu

IToptpetsl: Apuctotens, K. Jlunnenr, XK. b.Jlamapkx, 3. K. Cent-Unep,
K. Kwosbe, Y. Hapsun, C. C. YerBepukon, M. W. [lImanbrayszen, [Ix. XongeiH, /.
K. benses.

Tabmuubl u cxembl: «Cucrema xuBoil npuponsl (no K. Jlunuew)», «JlectHuna
KuBbIX cymiecTB (mo Jlamapky)», «MexaHu3m QopMUpOBaHUS NPHUCIOCOOJICHUNA Yy
pactennii M kuUBOTHBIX (mo Jlamapky)», «Kapra-cxema MapuipyTa TyTEIIECTBHS
Y. Hapsuna», «Haxoaku Y. JapBuna», «Dopmbl O6OprObI 3a CyIIECTBOBaHHUE),
«Iloponpr romy6Gei», «MuorooOpazue KyIabTypHbIX (opMm KamycThy, «llopossl
JIOMAIIIHUX KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BuA0B (mo Y. JlapBuny)»,
«Cxema COOTHOWIEHUS JBWXKYLIUMX CHJI JBOMOIUN», «OCHOBHBIE IIOJIOKEHHMS
CUHTETUYECKON TEOPUH IBOJIFOLIM.

Tema 2. MUKPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonmynsiuusa Kak >J€MEHTapHas eIuHHIa SBOJMONUU. COBpPEMEHHbBIE METOJbI
OIICHKM TEHETUYECKOTO pa3HOOoOpa3usi U CTPYKTyphl momyisiui. W3meHenue
reHooH/la TOMyJSAIMU Kak dJIEeMEHTapHOE DBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHeTuaeckoro papHosecus Jx. Xapau, B. BaiinGepra.

DneMeHTapHble  (PakTopel  (ABIKYIIUME CHJIBI) JBOJIOUMHM. MyTallMOHHBIN
npouecc. KomOunatuBHass  u3MeHYMBOCTh.  Jlpeild reHoB —  ciydaiiHble
HEHAIPABJICHHBIE  M3MEHEHHMsSI  YacTOT  aulesie B momymsmusax.  Oddexr
OocHOBatensd. dpgpexm  bymovinounozo  eopaviwka.  CHUdNCEHUE — 2eHEMUYECKO20
pasnooobpasusi: npuyunsl u cireocmsus. Ilposenenue s¢hchexma Opetiha cenos 6
oonvuux u manvix nonyaayusx. Murpamuu. M3omsamnust momynsmuii: reorpaduyaeckas
(mpocTpaHcTBeHHAas1), Ononorudeckas (penpoayKTHBHAS).

EcrecTBeHHbIil oTOOp — Hampasistoui — ¢dakrop sBomonuu.  Dopmbl
€CTECTBEHHOI'O orOopa: JBUXKYIIUH, CTaOMIIU3UPYIOLLIUH, pa3phIBAIOLINN
(nm3pyntuBHbif). [lonoBoil oTOOp. BO3HHMKHOBEHHE U 3BOJIOLUS  COLUAIBHOIO
[OBEJICHUS )KMBOTHBIX.



[Ipucnoco6neHHOCTh ~ OpPraHu3MOB  KaK  pe3ysJbTaT  MHKPOIBOJIOLHUU.
Bo3nukHOBeHHE mpucrocoOeHnit y opraHu3mMoB. ApoMop@o3bl ¥ MAHOATANTALUH.
[Ipumepsl mpucnocoOieHuit y OpraHu3MoB: MOPQOJOTHUYECKHE, (PU3NOTIOTUYECKUE,
onoxumuueckue, nopeneHdeckue. OTHOCUTENbHOCTD MPUCTIOCOOICHHOCTH OPTaHNU3MOB.

Bun, ero xputepun U CcTpykTypa. BumooOpazoBanue Kak pe3yJsbTar
MUKpOdBOMIOIMHU. M30msius — kimoueBoi gaktop BumooOpazoBanus. [lyTtu u crmocoObl
BUI000pa30BaHUS: aJIonaTpuYecKoe (reorpaduueckoe), CUMIIATPUYECKOE
(PKO0JIOrMYECKOe), «MIHOBEHHOE» (TOJUIUIOUIn3aus, Tuopuan3anus). JMTenbHoCTh
ABOJIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.

PoJib 3BOJIOIIMOHHON OMOJOTHUH B pa3pabOTKe HAYYHBIX METOJOB COXPAHCHUS
O6uopazHooOpaszusi. MUKpPOIBOJIONMS W KOIBOJIOIMUS IMApa3UTOB M HX XO3SEB.
Mexanu3mbl (OPMUPOBAHUS YCTOMUUBOCTU K aHTUOUOTUKAM U CIIOCOOBI OOPHOBI € HEM.

JdeMmoHcTpanuu
[Toptpertsl: C. C. YerBepukos, 2. Maiip.

Tabmuubl ¥ cxembl: «KMyTallMOHHAass  U3MEHYHUBOCTH»,  «llomynsunoHHas
CTPYKTypa Buaa», «CxeMa nposiBlieHHs 3aKoHa Xapau—BaiinOepra», «{BuxKyiue cuibl
ABOJIIOLUNY»,  «OJKOJOTMYECKas  M30JSUS  TOMYyJSIUA  ceBaHCKOM  (openm»,
«l"eorpaduueckast M30JSIUSA JTUCTBEHHUIBI CUOMPCKOW W JMCTBEHHHULBI JaypCKON»,
«lTonmyAMOHHBIE BOJIHBI YKMCIEHHOCTH XHWIIHUKOB M KEpTB», «(Cxema IelcTBUs
€CTECTBEHHOTo 0TOOpa», «DopMbl OOpHOBI 3a cyliecTBOBaHUE», «MHIyCTpHAIbHBIN
MenaHu3M», «KuBble ucKoraemble», «lIOKpOBUTENBCTBEHHAs OKpacKa >KUBOTHBIX),
«IIpenynpexnaromas  OKpacka KUBOTHBIX», «DU3MOJIOTMYECKUE  aJallTalun»,
«IIpucnocobseHHOCTh OpraHU3MOB M €€ OTHOCUTENbHOCTH», «Kpurtepuu Bumgay,
«Bunpl-nBoiiHukn», «CTpykTypa Buia B mpupone», «CrnocoObl BUA000pa30BaHUI,
«l'eorpaduueckoe BHIOOOpa3oBaHME TPEX BHUAOB JIAHIBIIICH», «DKOJIOTHYECKOE
BHUJI000pa3oBaHne BUIOB CHHHID, «llomurmouasl pacteHuit», «KamycTHO-peaedHbIM
TUOpUI.

OOGopynoBanue: repOapun pacTeHUM, KOJUIEKIIMM HACEKOMBIX, dyuesia MNTHI] U
3Bepel ¢ MmpuMepaMH pPa3IMYHBIX MPUCIOCOOJICHHM, dydesia MTHUI[ U 3BEped pasHbIX
BUJIOB, TepOapuu pacTeHUH OJM3KUX BUIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CTIOCOOAMH.

JlabopaTtopHasi padoTa «BbIsiBlieHHEe U3MEHYMBOCTH Y 0COOEH OJJTHOTO BUIA.

JlabopaTropuasi padora «IIpucrnocoOneHuss opraHu3MoB U HX OTHOCHUTEJIbHAS
1e71eCO00Pa3ZHOCThY.

JlaGopaTopnasi padora «CpaBHEeHHE BUIOB IO MOP(OIOTHUECKOMY KPUTEPHION.
Tema 3. Makpo3BoJironus u €€ pe3yJabTaThl

Mertonel n3ydyeHuss MakpodsBoaronuu. [laneoHTomorndyeckne MeToabl U3y4EeHUS
sBoonnu. [lepexonupie Gopmbl 1 PUIIOTEHETUUECKUE PSAIbI OPTAaHU3MOB.



buoreorpaduyeckue meronbl uzydenus sBoitonuu. CpaBaenue ¢iopsl U GayHbl
MaTEpPUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emun. Buabl-sHIEeMUKH U
PETUKTBHI.

9M6pI/IOJIOFI/I‘{€CKI/I€ )41 CpaBHI/ITGJIBHO-MOp(bOHOFH‘ICCKHG MCTOAbI H3YUYCHHUA
OBOJIFOIINH. I'eneTnyeckue MeXaHM3MBbI OBOJIIOIIMM  OHTOI'CHC3a W  IIOABJICHUA
OBOJJIIOIMOHHBIX HOBIICCTB. ['omMoJIOrMUHBIC U aHATOTUYHBIC OpraHbI. Py,Z[I/IMeHTapHI)IG
OpraHbl 1 aTaABU3MHBEI. MOJ'ICKYJIHPHO-FCHCTI/I‘-ICCKI/IC, OMOXMMUYECKHE U MAaTEMaTHUCCKHE
MCTOAbI H3YUYCHHA OBOJIIOLUHU. ['omo0ruuHbBIE T'E€HBI. COBpeMeHHLIG MCTO/JBI
ITOCTPOCHUA @HHOFCHCTH‘ICCKI/IX ACPCBLCB.

XpOMOCOMHBIe MyTalllu1 1 3BOJIIOIHA T'CHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBwiia) H3BOJIOUUH. [IpuHyun cmeHvl @yHKYULL.
HeobOpatumocTs »sBomtonuMu. AgjantuBHas panuanus. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JeMmoHcTpanuu
[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkenb.

Tabmuubl U cxembl: « DUIOTEHETUYECKUI PA  JIoWaan», «ApPXEONTEPUKC,
«3Bepo3yoOsie sAuiepb», «Crerouedans», «Punnopureny, «CeMeHHbIE TaOPOTHUKNY,
«buoreorpaduueckue 30HbI 3eMiin», «JIpeiid KOHTUHEHTOBY, «PenukTh», «HavyanbHbie
CTaAuM 3MOPUOHAIBHOIO PA3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMYHBIE H
aHAJIOTMYHbIE OpraHey, «PyauMeHTh», «ATaBU3MBD)Y, «XPOMOCOMHBIE HAOOpPHI
YyeloBeKa W uMIaH3e», «l7aBHble  HampaBieHUs — JBomouum»,  «OOmme
3aKOHOMEPHOCTH JBOJIOLIVIY.

OO0opynoBaHue: KOJJIEKIIMKM, Tepdapuu, MYJSDKM — HMCKOMAeMBIX  OCTaTKOB
OPTraHU3MOB, MYJSDKM TOMOJIOTUYHBIX, AHAJOTMYHBIX, PYAMMEHTAapHBIX OpPraHoB M
aTaBU3MOB, KOJUICKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHE )KU3HH HA 3emJie

HayuHple TUMOTE3bl TPOUCXOXKICHUS SKM3HM Ha 3emiie. AOWOreHes W
nancriepmusi. JloHay4HbIe TPEACTaBICHUS O 3apPOKICHUU JKU3HHU (KPEAIIMOHU3M).
['unore3a MOCTOAHHOTO CaMO3APOXKICHUS KU3HU U €€ ONPOBEPKECHHUE ONbITaMU
®. Penu, JI. Cnannanuanu, JI. [1actepa. [IpoucxoxieHne >kM3HU U aCTPOOUOJIOTHSI.

OcCHOBHBIEC 3Talnbl HEOPraHWUYEeCKOW »BotonMM. [lnaHerapHas (Teosioruyeckas)
ABOJTIOIUS. XUMUYECKasi DBOJIONUS. AOMOTEHHBIN CHHTE3 OPraHUYECKUX BEIISCTB W3
Heoprannyeckux. Ombir C. Mumepa u I FOpu. OOpazoBanue mOIUMEpPOB U3
MoHomepoB. KoamepBarnas runore3a A. U. Onapuna, runore3a nmepBUYHOTO OyJbOHA
JIx. Xonnaeitna, reHerndeckas runotesa ['. Ménnepa. Pu6osumsr (T. Uek) u rumotesa
«vupa PHK» V. I'mnbepra. ®opmupoBanne MmeMOpaH 1 BOZHUKHOBEHHE MPOTOKJIETKH.

Hctopus 3emau u mMeTonbl €€ uzydyeHus. MckonmaeMbple OpraHMYeCKUEe OCTATKH.
I'eoxpononoruss u €€ Meronpl. OTHocHUTEnbHass M aOCONIIOTHAas TI'€OXPOHOJIOTHSI.
I'eoxpoHoIOrnyecKkas 1Kaja: 30Hbl, dpbl, IEPUOJBI, SIIOXU.



HauanbHble 3Tanbl opraHudeckoi »Bosirouuu. [losiBIeHUe M 3BOIIOLUS MEPBBIX
KJIETOK. DBotonus MeTabonu3ma. Bo3HuKkHOBEHHE nepBbIX 3kocucteM. COBpeMEHHbIE
MUKpOOHBbIE OMOIUIEHKM KaK aHajor MepBBIX Ha 3emie coobmecTB. CTpOMaTOIUTHI.
[IpoxaprOThI U IYKapHOTBHL.

[Ipoucxoxxnenue SyKapuoT (CUMOMOTEHE3). DBOJIIOIMOHHOE MPOUCXOXKICHUE
BUpYCOB. [IponcxokaeHne MHOTOKJIETOYHBIX OpraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl JBOJIOLMU BBICIIKUX pacTeHuil. OCHOBHBIE apoMOPQO3bI
pactenuil. Beixon pacrenuit Ha cymry. [losBieHue ciOpOBBIX PACTEHUU U 3aBOCBAHHE
uMu cymn. CemeHHble pacTeHus. [IporcxoxeHrne NBETKOBBIX PACTEHHM.

OcCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl
®KUBOTHBIX. Benjckas ¢gayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX TUIIOB.
IlepBbie  xOplOBble KMBOTHBIE. JKWM3HB B BOAE. OBOJIONUS IO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmid. [IpoucxoxaeHue MICKOMUTAIONUX U TTHIIL.
[Mpunnun kmroueBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U TIO3BOHOUYHBIMU
KUBOTHBIMH CYIITH.

PazButHe ku3HU Ha 3eMiie IO 3paM M MEepUoJaM: apXeil, MPOTEPO30il, MaIe030u,
Me3030M, KaitHo301. OOIas XapakTepucTUKa KJIUMaTa W Te0JIOTHUYECKUX MPOIECCOB.
[TosiBeHne M paciBET XapaKTePHBIX OPraHu3MOB. YTiaeoOpa3oBaHUE: €r0 YCIOBHUS U
BJIMSIHUE HA Ta30BBIN cOCcTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHHUSI — SKOJOTMYECKHE KpHU3UCHI mpouuioro. Ilpuuuubl u
CIEACTBUS MAacCOBBIX BbIMHpaHHW. COBPEMEHHBIM 3KOJOTMYECKUM KPHU3HUC, €ro
ocobenHoctH. [Ipobiema coxpanenus 6Guopaznoodpaszusi Ha 3emIie.

CoBpeMeHHass cuctemMa opranudeckoro wmwupa. [lpuHinune kiaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUUECKUE TPYIIIbI OPTaHU3MOB.

JleMmoHcTpanuu

IToptpetsl: @. Penu, JI. Cnannannanu, JI. Ilactrep, WM. W. Meunukos, A.
N. Onapun, [x. Xonaein, I'. Ménnep, C. Muwuiep, I'. FOpu.

Tabmuiel u cxembl: «Cxema onbita ®. Penny, «Cxema ombita JI. IlacTtepa mo
U3YUYEHHIO CAMO3apOKICHUs Kn3HM», «Cxema onbita C. Mumepa, I'. FOpw», «OTansl
HEOPTraHUYECKOU 3BOMOUIUN», «['eoxpoHosornueckas wmkana», «HadanbHble >3Tanbl
OopraHuyeckoil ’Bomonun», «Cxema oOpa3oBaHUs JYKApPUOT MYyTEM CUMOHOTECHE3ay,
«Cucrema xuBod mpupoabl», «CTpoeHue BHUpyca», «ApoMopdO3bl PacTCHUI»,
«Punnoduter»y, «OMHOKIETOUHBIE BOAOPOCHN», «MHOTOKJIETOUYHbIE BOJAOPOCIIH,
«Mxwn», «llanopotHukm», «l'onoceMenHble pacTeHus», «Opraibl [BETKOBBIX
pacteHui», «CxemMa pa3BUTHS JKMUBOTHOTO MHPa», «ApOoMOp(hO3bl KUBOTHBIX,
«IIpocrermmey», «Kumreunononoctueie», «llmockue depBu», «UIEHUCTOHOTHEY,
«PpI10BIY, «3emHOBOMHBICY, «lIpecMbikaronuecsy, «IlTumpy, «MIIEKOTUTAIOIIHNEY,
«Pa3BuTne XuU3HU B apXemcKou spe», «Pa3BUTHE KU3HU B IMPOTEPO3OUCKOU 3pey,
«Pa3BuTHe XU3HM B NAJCO30MCKOM 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOM 3pey,




«Pa3BuTHe XWM3HM B KaWHO30HCKOM 3pe», «COBpeMEHHas CcHCTeMa OPraHUuYeCcKOro
MUpPay.

OobopynoBanue: repbapu  pacTeHUH  Pa3IWYHBIX  OTACJIOB,  KOJUICKIIUU
HACEKOMBIX, BJIQXXHBIC NpPEMmapaThl >XUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUICKITUU
UTJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX YXMBOTHBIX, Uydesja NTHIl U 3Bepei, KOJUICKIIUU
OKaMEHEIJIOCTEeH, TOJIE3HBIX  HCKOMAeMbIX, MYJSDKH  OpPraHMYECKUX  OCTAaTKOB
OpPTaHHU3MOB.

BupryanbHas JjgadopaTtopHasi padora «MoaenupoBaHue onbITOB Muiepa—
Opu mo wm3ydeHnro aOMOTEHHOTO CHUHTE3a OPTaHWYECKUX COCIMHCHHH B TEPBHUYHON
aTMocdepe».

JlaﬁopaTopHaﬂ paﬁoTa «I/ISY‘{CHHG H OIIMCAaHUC NCKOIIACMBIX OCTATKOB APCBHUX
OpPraHu3MOB».

IMpakTHyeckas padora «/3yueHue ocoOCHHOCTEN CTPOECHMS PACTEHUI pa3HbIX
OTJZIETIOBY.

IpakTHyeckas padora «/3yueHue 0COOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3
Paznensl 1 3a7a4n aHTPOINOIOrUU. METOIBI aHTPOIIOJIOT U U.

CraHOBNIEHUE MPEICTAaBICHUH O NPOUCXOXKIECHUU YENOBEKa. PeaurnosHbie
B033peHMs. COBpeMEHHbIE HAyYHbIE TEOPUHU.

CxoJIcTBO 4YenoBeKa ¢ KMBOTHBIMH. CHcTeMaTHYECKOE ITOJIOKEHHE 4YeJIOBEKa.
CBumeTenbCcTBa CXOJCTBA YEIIOBEKA C KMBOTHBIMH: CPAaBHUTEIHHO-MOP(OIIOTHICCKHE,
AMOpHOIOTHYECKHE, (PU3UOTIOTr0-OMOXUMHUYECKHE, TToBeeHUeckrne. OTIMIns yeaoBeKa
OT XKUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC CBS3aHHBIX C HAM IMPU3HAKOB. Pa3Butne
TFOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHCTEMBI.

JBrkymue cuibl ((hakTOpbl) aHTPOINOreHe3a: OMOJIOTMYECKHE, COLUaIbHbIE.
CooTHolIEeHNEe OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaauM aHTpomoreHe3a. PaHHME UYeNTOBEKOOOpa3HbIE OOC3bSHBI
(TIpOKOHCYJBI) U paHHHWE TOHTUIIBI — OOIIME MPEAKH YeTOBEKOOOPA3HBIX 00E3bSH U
moJeld. ABCTpPaJONHUTEKH — JBYHOTME NPEIKH Jroaei. UenoBek yMelnblil, MHepBbIe
W3TOTOBJIEHUS OpPYyAMM Tpyla. UermoBek NPsSMOXOISAIIMN U NEPBBIM BBIXOJ JIIOACH 3a
npeaensl Adpuku. YenoBek remenbOeprckuii — oOmuMid MpeaoK HEaHIePTaThCKOTO
YEJIOBEKa M YEJOBEKa pasyMHOro. YenoBeK HEaHIECPTAIbCKUN Kak BHUJl JIFOAEH
XOJIOJHOTO KJIMMata. YenoBeK pasyMHbI COBPEMEHHOIO THIA, J€HUCOBCKUN YETOBEK,
OCBOEHHE KOHTMHEHTOB 3a npejaenamu Adpuku. [TageoreneTnka u najeoreHoMHUKa.

DBOJIONUS COBPEMEHHOTO 4YeJoBeKa. EcTecTBeHHBIM OTOOpP B MOMYJISAIMSIX
yenoBeka. MyTallMOHHBIN Tpolecc U nomuMopusM. [lomymsionHbie BOIHBI, apeid
T€HOB, MUTpaus U «3(p(HEeKT OCHOBATENS B MOMYJISIHUIX COBPEMEHHOTO YeIOBeKa.



UYenoseueckue pacwl. llonstue o pace. bonbimme packl:  eBponeouaHas
(eBpaswmiickas), aBcTpajgo-HeTpouaHas (dKBAaTOpHaIbHAsI), MOHTOJIOMJHAs (a3UATCKO-
amMepuKaHckas). Bpemss u myTu pacceleHHs 4elOBeKa IO TIUIaHeTe. EIWHCTBO
yenoBeuecknx pac. Haydnas HecocTosTensbHOCTh pacusma. [IpucnocobieHHOCTD
YeJIOBEKa K Pa3HbIM YCJIOBHUSAM OKpYyXKarolen cpeapl. BausiHue reorpaduueckoi cpenbl
u apeiida reHoB Ha MOP(OTIOTHIO U (PU3UOJIOTHIO YEIOBEKA.

MexaucUIUIMHApHbIE METOIbI B PU3HYecKOr (OMOIOTUYECKOI) aHTPOMOJIOTHH.
DOBOJIIOIIMOHHAS AHTPOMOJIOTHST W TMaJICOAHTPOIOJIOTUST YEIOBEUECKUX TMOIYJISIUH.
buoconuansHbeie MccneaoBaHUS TPUPOABI 4YelloBeka. lcciiemoBaHue KOABOIIOLUU
OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JeMoHCTpau
[Toprpetsl: Y. HapBun, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabauibsl 1 cxembl: «MeToibl aHTPOHOJOTHN», «['OJIOBHOW MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBDY, «CKeNneT uenoBeKa M CKEJIeT IIMMIIaH3e,
«PyauMeHTBl W aTaBU3MbD), «/IBHKyIIME CHIIBI aHTPONOTEHE3a», «IBOJIOIMOHHOE
JIPEBO YEIIOBEKA», K ABCTPAIIONUTEK», «UenoBeK yMemnbIiny», «HeIoBeK NpsIMOXOASAIINN,
«JlenncoBckui yenosek» «Heannepransup», «KpoMmanboHbD), «lIpenkn yenosekay,
«DTaIlbl BOJIIOIUM YEI0BEKa», «Packl 4yeaoBeKay.

OO0opyoBaHKE: MYJISIKU OKaMEHENIOCTE, MPEeIMETOB MAaTEPUAIbHOU KYyJIbTYpPBI
MPEAKOB YENOBEKa, penpoAykuuu (Qororpaduu) KapTUH ¢ MHU(DOIOTHYECKUMU U
OMOJEHCKUMHU  CIOKETaMH  MPOMCXOXKACHUS  4yeloBeka, (¢oTorpaduu  HaxXOAOK
HCKOIIa€MBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIIb YEpEera YeloBeKa 1 yepena
IIMMIIaH3€, MOJENIb KUCTU 4YeJIOBeKa M KUCTU IIMMIIaH3€, MOJIEIM Topca MPEeAKOB
YeJI0BEKA.

JlaGopaTopnas padora «l/3yueHne 0ocoOOEHHOCTEHN CTpPOEHUs CKelleTa YyeoBeKa,
CBSI3aHHBIX C MIPSMOXO0XKICHUEM.

IIpakTHueckasi padora «/3yuyeHne SKOJIOrHYECKUX aJaNTalui YETOBEKA.

Tema 6. Jxosiorusi — HayKa O B3aMMOOTHOLICHUSIX OPraHM3MOB H
HA0OPTraHU3MEHHbIX CHCTEM € OKpY/KaloLIel cpenoi

3apoxaeHre U pas3BuTHe dKojoruu B Tpynax A. I'ym6onpara, K. @. Pyase, H.
A. CeBepuona, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3a7a4u 3KOJIOTHH.
CB43b 3KOJIOTHM C APYTUMHU HAYKaAMH.

Metonpt sxonorun. IloneBbie HaOMIOACHHS. ODKCIEPUMEHTHI B OKOJOTHUU:
NpUPOJHBIE W  JabopaTopHble. MojaenupoBaHue B OKOJIOTUH. MOHUTOPUHT
OKPY KaIoIIen CpeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI0OATBHBIN.

3HaueHue YKOJIOTHYECKUX 3HAaHUU IS yeJI0BEKa. IKOJIOTUYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M 4YeloBe4YeCTBA C MNpUpoaor. PopmMupoBaHUE
AKOJIOTUYECKOM KYJIbTYPbI U 9KOJOTMUYECKOM IPaMOTHOCTH HACEJICHUS.



JleMoHCTpanumn

[Moptpetsr: A. 'ym6onsar, K. @.Pymee, H. A.Ceepuos, D.Iekkenp,
A. Tencnu, B. H. Cykaués.

Tabmuubl U cxeMsbl: «Paznensl skojorum», «Metoasl skonorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CpeibD».

JlaGopaTopHasi padora «/3yueHne METOI0B DKOJIOTMYECKUX UCCIETOBAHUI.
Tema 7. Opranusmsl U cpefa O0MTAHUSA

Okonoruueckue (HakTopbl M 3aKOHOMEpPHOCTH uX AeictBus. Knaccudukanms
HKOJIOTMYECKUX (PAKTOPOB: aOMOTHYECKHE, OWOTHUYECKHEe, aHTpomoreHueie. OOmme
3aKOHOMEPHOCTH  JCHCTBUSL  dKojoruueckux QaxrtopoB. I[IpaBmio mMuHHMyMma
(K. llInpenrensb, FO. JIubux). TosepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akrtopsl. CBeT Kak sKojoruueckuil (axrop. JlelicTBue pa3HbIX
Y4YaCTKOB COJIHEYHOT'O CIIEKTpAa Ha OPraHW3Mbl. DKOJOTHYECKUE TPYNIbl PACTEHUN U
KUBOTHBIX 110 OTHOLIEHUIO K cBeTY. CUTHaNIbHASA poJib cBeTa. PDOTONEPHOIU3M.

Temneparypa Kkak »dKkojoruyeckuid Qakrop. JlelictBue Temneparypsl Ha
opranu3Mbl. [lOMKHIIOTEpPMHBIE M TOMOWOTEPMHBIE OpPTaHHU3MBI. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocTs kak skojormyeckuil (Qaxrtop. Ilpucnocobnenust pacTteHuid K
nojAep>KaHuio BojHOTO OanaHca. Knaccudukamus pacTeHud Mo OTHOIIEHUIO K BOJE.
[Tpucnoco6ieHus KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEKUMA.

Cpenpl oOWTaHWST OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAS, TOYBEHHAs,
TIIyOMHHAs MMOIOYBEHHAsI, BHyTpUOpTraHu3MeHHass. OU3nko-xumMudeckue 0COOCHHOCTH
cpen obutanusi oprauu3MoB. [IprcnocobieHnst OpraHu3MoB K KU3HU B PA3HBIX CPeax.

buonornueckne purmsbl. BHeHre 1 BHyTpeHHUE pUTMBbL. CyTOYHBIE U TOJIMYHbBIE
puTMbl. [Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUM KU3HU.

Kusznennsie Gopmbl opranu3moB. [lonstre o xu3zHeHHOU dopme. Ku3HEHHBIC
dbopMBl pacTeHMil: JEepeBbsl, KYCTapHUKH, KYCTapHUYKHA, MHOTOJIETHHE TPaBHI,
OJHOJNIETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THIPOOMOHTHI, TEOOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢akrtopsl. Buabsl OMOTHYECKHMX B3aUMOJECUCTBHI: KOHKYpPEHLHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢Gopmel. [lapasutusMm, Koomepamusi, MyTyaau3M,
KOMMEHCalu3M (KBapTUPAHTCTBO, HaxyieOHMYecTBO). HeTpoduueckue B3aumMonencTBus
(Tonmmueckue, dopudeckue, dhadpuyeckue). 3HaUeHUE OMOTUUECKUX B3aUMOJICUCTBUMN
JUIA CYILIECTBOBAHMS OpPraHU3MOB B cpeae oOuTaHus. [IpuHIMI KOHKYpPEHTHOTrO
VCKIIFOUEHHS.

JeMoHCTpanun



Tabmunbl ¥ cxemsbl: «OKkosnoruueckue (akropbl», «CBETOBOM  CIIEKTP»,
«JKOJIOTUYECKHAE TPYyNIbl XUBOTHBIX 10 OTHOLIEHUIO K CBETy», «TemoKkpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KHUBOTHBIE», «DU3MOJOTHYECKHE  aJanTaluuu
KUBOTHBIX», «Cpenpl  OOWTaHMS  OpPraHu3MOB», «bHojOrMyeckue  pUTMBIY,
«Kuznennoie (opmbl pacteHui», «KuzHeHHbIe (QOPMBI KUBOTHBIX», «IKOCHCTEMA
IIMPOKOJMCTBEHHOIO Jiecay, «IJKOCHCTeMa XBOMHOro Jjeca», «llemn mnuranusy,
«XumnnuectBoy, «Ilapazutusm», «Konkypenuus», «Cumonos», «KommeHcammzm.

OO6opynoBaHue: repbapud  pacTeHU U KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIAMSIHUIO ~ Pa3JIMYHBIX  SKOJOTMYECKHX  (paKTOpoB, repOapuu  CBETOJIOOUBBIX,
TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHUH, CBETOJIIOOMBBIC, TEHEIIOOMBBIE W
TEHEBBIHOC/IMBBIE KOMHATHBIE DPACTEHUs, repOapuM W KOJUIEKIUH TEIUIOIIOOMBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHHWi, 4Yydesla MNTHL W 3Beped, repOapuu
pacTeHMii, OTHOCALMXCA K TrUrpoguraMm, kcepopuram, mezopuTaM, KOMHATHbBIE
pacTeHusi JaHHBIX TPYII, KOJUIEKIMU »WUBOTHBIX, OOMTAIOMIMX B Pa3HBIX Cpeaax,
repObapuM M  KOJUIEKIMM pPAacTeHMH M JKUBOTHBIX, OOJAJAIOIUMX  YepTamMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSAM YCIOBUW JKWU3HHM, TepOapuu U
KOJUIEKIMM PACTEHUH U JKUBOTHBIX pA3JIMYHBIX JKU3HEHHBIX (OpPM, KOJUIEKIUU
’KUBOTHBIX, YYAaCTBYIOIIUX B Pa3INYHbIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopHasi padoTa «BbIsiBiieHHE TPUCTIOCOOIEHUI OPraHU3MOB K BIIUSHUIO
CBETa».

JlaGopaTopnasi padora «BpliBiaeHure nmpucnocoO0IeHU OpraHu3MOB K BIMSIHUIO
TEMIIEPATYPBD».

JlaGopaTopHass padora «AHaTOMHYECKHE OCOOEHHOCTH PACTEHMHA M3 Pa3HbIX
MECT OOUTAHU.

Tema 8. Ikos10rvsi BUA0B U NONMYJISILIM I

DKOJOTHYECKHE XapaKTEPUCTUKH TOMyssanud. [lomymsius kak Ouoormueckas
cucteMa. Poiib HEOMHOPOTHOCTH Cpefbl, (HU3MYECKUX OaphepoB U OCOOEHHOCTEH
Owonorny BUAOB B (OPMHUPOBAHHHM TPOCTPAHCTBEHHOW CTPYKTYPHI IOMYJISIHIA.
OCHOBHBIE TTOKA3aTeIM MOMYJISIIMKA: YHCICHHOCTD, MJIOTHOCTh, BO3pAaCTHAs U IOJIOBas
CTPYKTYpa, pOKJIaEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTD, MUTPAITHSI.

DKkosioruyeckass CTpykTypa mnonyianuu. OUeHKa YUCIECHHOCTH MOMYJISIUU.
JlvHamuka nonynsiuuu W €€ peryisuus. bUOTMYEeCKMH NOTEHLMAN MOIYJIALUY.
MopgenupoBanue AMHAMHUKKA THONyJsiuuu. KpuBbele pocTa YUCICHHOCTH MOIYJISALUU.
KpuBble BbDKHMBaHUSA. Perynsius YHCICHHOCTH TOMYJSIUA: poib  (PaKTOpoOB,
3aBUCSIINX W HE 3aBUCAILIMX OT IJIOTHOCTHU. DKOJIOTUYECKUE CTpaTeruu BUAOB (r- u K-
CTpaTEeruu).

[Tonsitue 00 »sKojormyeckod Hume BuAa. Mectoobutanue. MHoromepHas
Mozenb dKonorndeckon Humm Jx.M. XatunHcoHa. PazMepsl 5KOJIOTMYECKONM HUIIW.
[ToTeHmanbHas U peain30BaHHAs HULLIH.



Bung kak cucrema mnomyisuuii. Apeanbl BUAOB. BuIbl M UX JKU3HECHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS U MHUIpAlil )KUBOTHBIX. bruosornueckue MHBa3uu
qyKEpOIHBIX BUIOB.

JleMoHCTpanun
[Toptper: /. Y. XaTynHCOH.

Tabnauikl M CXEeMbI: « DKOJIOTHYECKUE  XAPAKTEPUCTUKH  TOMYJISALIN,
«ITpocTpaHCTBEHHasl CTPYKTypa MOMYyJSLMN», «Bo3pacTHbIe NMUPaMUJIbl MOMYJISAIUN,
«CKOpOCTh 3aceseHus] MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHu3MamMmn», «Mojaenb
skoJiorndeckor Humu JIx. M. XatanHcoHay.

OO6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnocobnenns ceMsH pacTeHUHN K PaCCEICHUION.
Tema 9. DK0J10rud COOOIIECTB. JDKOJOTHYeCKHEe CHCTEMBI.

Coo0miectBa opraHu3MoOB. buoneHo3 u ero crpykrypa. CBs3um MeXIy
OopraHu3Mamu B OMOIIEHO3E.

DxocucreMa kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIBHBIE OJIOKH
OpraHu3MOB B JKOCHUCTEME: MPOJYLEHTH, KOHCYMEHTBI, peAyleHThl. Tpoduueckue
ypoBHU. Tpodurueckue 1enu u cetu. Abuorudeckue 0J0ku 3xocucteM. [1ouBbI U Wbl B
sKocucTeMax. KpyroBopoT BeIeCTB M MOTOK YHEPTUU B IKOCUCTEME.

OcCHOBHBIEC TIOKA3aTeId APKOCUCTEeMbl. bruomacca W mpoayKius. DKOJOTHYECKue
UPaMU/JIbI YHCEN, OMOMACCHl U SHEPTHH.

Hunamuxa KOCUCTEM. Kamacmpoguuecxue nepecmpouKu.
@nyxmyayuu. HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIIECCHHU.
[lepBuuHbIE 1 BTOPUYHBIE CYKIIECCHH M MX MIPUYMHBI. AHTPOIIOT€HHBIE BO3ACHCTBUS HA
cykueccuu. KimmakcHoe coobmiecTBo. buopasHooOpasue U MOJHOTa KPYroBOpoTa
BELIECTB — OCHOBA yCTOMYMBOCTHU COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. JKOCUCHEMbL 036D U peK. DKocucmemvl Mopeu U
OKeaHo8. Ixocucmemvl MYHOP, J1eCO8, CMenell, nyCmbitb.

AHTpOIIOTEHHBIE IKOCUCTEMBL. Arpodkocuctema. ArpoueHos. Paznmuuns mexny
AHTPONOTCHHBIMU U IPUPOJHBIMU SKOCHUCTEMAMH.

Ypb6oskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ["oposckas dhaopa u
dayna. CuHaHTpommM3ammsi TOPOJACKOW (ayHbl. buonormdyeckoe W XO3SMCTBEHHOE
3HAUYE€HUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICUCTBHI OpPraHU3MOB B
sKocucTeMax. Poib kackaono2o aghghekma u 6u008-30upuxamopos (Kiouesvlx 61U008) 8



@dyukyuonuposarnuu 3xkocucmem. llepeHOC PHEPrUM U BEIIECTB MEXKIY CMEXKHBIMU
AKOCUCTEMaMHM. Y CTOWYMBOCTb OPraHU3MOB, TMOMYJISIIUA M JKOCUCTEM B YCIOBHSAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3JAEHUCTBUM.

Mexanuszmvl 030eticmeus 3a2psA3HEeHUll PA3HBLIX MUN08 HA CYOOP2aHUZMEHHOM,
OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbl IKOJOCUYECKO20
HOPMUDOBAHUSL  AHMPONO2EHHO20  8030elicmeus.  MeTofonorus  MOHUTOpPUHTA
€CTECTBEHHBIX U aHTPOIIOI'€HHBIX YKOCUCTEM.

JeMoHCTpauu
[Toptpert: A. JIx. Tencnu.

Tabauipl u cxeMbl: «CTpyKTypa OMOIICHO3a, «KocucremMa
IIMPOKOJUCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOMHOro Jiecay, «DyHKIMOHAIbHBIC
TPYIIbl OPraHU3MOB B 3KOcucTeMe», «KpyroBopot BemiecTB B skocucTeMey, «llenu
nutaHus  (macTOMIlHAs, JETpUTHasA)», «ODKOJOTrMYecKass MNUpaMuia  4Yucem,
«JKoJIoTHYecKasi TupamMuga OuomMacchl», «IKOJOTHUECKas MHUpaMuAa IHEPTU,
«O0pazoBanue Oosota», «llepBuuHas cykueccus», «BoccTraHoBieHHe jeca Mocie
noxapa», «JDKOCHUCTEMa o03epa», «ArporeHo3», «KpyroBopor BemecTB W MOTOK
SHEPruu B arpoiieHo3e», «IIpumepsl ypOosIKOCUCTEM.

Oo6opynoBanue: repbapur pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yyuesia MNTHUI[ U
3Bepeil, repOapuu KyJIbTYpPHBIX M JAUKOPACTYLIUX PACTEHUM, aKBapUyM KaK MOJIEThb
KOCHUCTEMBI.

IpakTHyeckas padora «3ydyenue u onucanue ypOo3KOCUCTEMBDY.

JlaGopaTopnass pa6ora «/3yueHne pazHooOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHUCTEMAX.

IKCKypcHA «DKCKYpcUsi B TUIHWYHBIN OuoreoueHo3 (B ayOpaBy, OepesHsIK,
€JIbHUK, Ha CyXOJ0JIbHBIA WJIU TIOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKypcHs «DKCKYpCUsl B arpo3KOCHCTEMYy (Ha TMOJ€ WIM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmermanerapuas o0ojouka 3eMiid, T/A€ CYIIECTBYET WIIU
CylllecTBOBaJia KHM3Hb. Pa3zBuTHe mnpejicTtaBieHuil o Ouochepe B Tpymax 3. 3rocca.
Yuenne B. U. Bepraackoro o 6mocdepe. O6mactu 6uochepsr m e€ cocrtas. JXKuBoe
BelecTBO Ouochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcobeHHoCTH Onocdepbl Kak
ro0anbHON H3KocHCTeMbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKHE LMKIBI (yrieponaa, a3ora). PUTMHUYHOCTH sIBJICHMI B
ouocdepe.



3oHanbHOCTL Ouochepsl. [lonsatue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYyHApA,
XBOIHBIE Jieca, CMEIIAHHbIE W LIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCTHIHHU,
TPOMUYECKHE JIeca, BBICOKOTOpPbs. Kimnmar, pacTUTEeNbHbIN U KUBOTHBIA MHpP OMOMOB
CYIIH.

CtpykTypa U (DyHKIHS KMBBIX CHUCTEM, OIIEHKAa MX PECYpPCHOTO MOTEHIHala U
ouochepHbIX PYHKIIUH.

JdeMoHCTpau

[Toptpetsl: B. U. Bepunanckuii, 3. 31occ.

Tabmuiel u cxembl: «['eochepsr 3emmmm», «KpyroBopoT aszora B HpHUPOIEL,
«Kpyrosopor yriepoga B npupone», «KpyroBopor Kuciopoga B IIPUPOIL»,
«KpyroBopoT Bojasl B npupoie», « OCHOBHbIE OMOMBI cyIny, «KnumaTtnueckue mosica
3emmn», «Tynppa», «Takra», «Cmemanubii necy», «lIIMpOKOIUCTBEHHBIN JECY,
«Crenby, «CaBannay, «llycteinsy», « Tponueckunit jgecy.

OO6opynoBaHue: repOapuy pacTEHUH pa3HbIX OMOMOB, KOJIJICKIIMH YKMBOTHBIX.

Tema 11. YestoBek M OKpy:Ka0OIIAS Cpeaa

DKOJIOTHYECKHE KPU3HUCHI U UX NMpUuuHbl. Bo3aelicTBue venoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOW cpeapl. OxpaHa BO3AyXa. 3arps3HEHUE BOJAHOM CpEIIbL.
Oxpana BoJHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa TOYBEHHBIX PECYPCOB.
N3menenue kimMmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIM M KUBOTHbIM Mup. Oxpana
PACTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHLIUIIBI OXpaHbl Tpupoasl. KpacHbie
kHUru. Ocobo oxpansiemble npupoansie Tepputopun (OOIIT). borannueckue caapl u
300JIOTMYECKHUE TTapKU.

OCHOBHBIE TPHUHIIMIBl YCTOMYMBOTO PA3BUTHUSI YEJIIOBEUECTBA M IMPHUPOJIBI.
PanronansHO€ MPUPOAOIONIB30BAHUE W COXpPAaHEHHWE OMOJIOTMYECKOTO pa3sHOO0Opas3us
3emuin. OO01IME 3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJIOTHYECKUX KpU3UCcOB. OCOOEHHOCTH
COBPEMEHHOTO KPHU3UCA U €r0 BEPOSITHBIC TTOCIIEICTBHUS.

Pa3BuTrie  METOJOB  MOHHUTOPHMHIA  Pa3BHTHS  OMACHBIX  TEXHOICHHBIX
nporieccoB. Cucmemmnvle  UCCIe008anuss  nepexooa K — pecypcocbepezaioweii U
KOHKYPEeHMOCnocoOnot dHepeemuke. buonocuueckoe pasznoobpasue u oduopecypcol.
Hayuonanvnule ungpopmayuonusie cucmemnl, obecnewusaioujue 00Cmyn K un@opmayuu
O  COCMOAHUIO OMOENbHLIX 6U008 U dKocucmem. OcHOBbL dKOpeaburumayuu
aKocucmem u cnocobos 6opvdvl ¢ buonospeddcoeHusmu. Pekoncmpykyus mopckux u
HA3EMHBIX IKOCUCTEM.

JleMmoHcTpanuu

Tabmuibl 1 cxeMbl: «3arpsi3HeHrne atMocdepbl», «3arps3HeHue ruapochepbn,
«3arpsizHeHue mouBbD», «llapHukoBblil 3¢ dexT», «Ocobo oxpaHseMble HPUPOIHBIC
TEppUTOpUN», «MoAenu yrnpaBiasieMoro Mupay.




Oo6opynoBanue: pororpaguu OXpaHIeMbIX PACTEHUH M KUBOTHBIX KpacHoill kHUTH
Poccuiickoit @enepanuu, KpacHoi KHUTH pervoHa.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BUOJIOTUHX HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K  pe3yJbTaTaM  OCBOEHUS
oOyJarouMMucsi  MporpaMM  cpeaHero  oOmiero  oOpa3oBaHMs:  JTUYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B CcTpyKType JTUYHOCTHBIX pPE3YJIbTATOB OCBOCHHS MPOrpamMMbl MO OHOJOTHH
BBIJICJICHBl CJEAYIOIIME COCTABJSIONIME: OCO3HAHME OOYyYalOUMMUCA POCCHICKON
IPAKIAHCKOM HMJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOONPENENICHUIO, Haluyue momusayuu K OOy4eHUIO0 OWOJIOTUH, YereHanpasienHoe
paszeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX  TPaJuUUi  pPa3BUTHUS  OHOJOTMYECKOIO  3HAHMS, 20MOBHOCMb U
cnocobHocmb 00yUaIOIUXCs PyKOBOJICTBOBATHCS B CBOEU NIE€ATEIBHOCTH LEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMH, OPUCYILUMU CUCTEME OMOJIOrMYECKOTO
oOpa3oBaHusl, Halu4ue npagoco3HaHUs YKOJIOTHIECKON
KYJBTYPBbI, CHOCOOHOCMU CMABUMb 1IETTN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTpaMMbl MO OMOJOTHUU JOCTHTAIOTCS B
€AMHCTBE Y4yeOHOM W  BOCHUTATEIBHOM  JEATEIBHOCTH B  COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMU, HUCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, TPHUHITHBIMM B OOIIECTBE TMpaBWIaMU W HOPMaMu
MOBEJACHUS W CHOCOOCTBYIOT IIpoIleccaM CaMOINO3HAHUS, CAMOBOCIHTAHHS W
CaMOpa3BUTHSA, Pa3BUTHSI BHYTPEHHEN MO3UIMHU JIMYHOCTH, TATPUOTH3MA U YBAKEHUS K
3aKOHY M TPaBONOPSNKY, YEIOBEKYy TpyJa M CTaplIeMy I[OKOJEHUIO, B3aUMHOIO
YBOKEHUS, OCEPEKHOTO OTHONIEHUS K KYJIbTYPHOMY HACICAUI0O W TpaaulUsM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickorr Denepanuu, OpUPOAE U OKPYKaIOIIEH

cpene.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHS yueOHOTO mpeameTa «buosorusy MOIKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUECHTAIINH, MTO3UTHUBHBIX BHYTPEHHUX yOeXKIeHUH, COOTBETCTBYIOLIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, pACIIMPEHUE KM3HCHHOTO OIIBITA
U ONbITa JICITEIBHOCTH B TMPOLECCE pealv3alii OCHOBHBIX HANpaBJICHHUI
BOCIIUTATEJIBHOM JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTO0 BOCTIMTAHUS



C(bOpMI/IpOBaHHOCTB Fpa}K,HaHCKOﬁ ITO3UIITHUHN 06yqa}omeroc;l KaK aKTHBHOI'O H
OTBETCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H_ICCTB3.;

OCO3HAHHE CBOMX KOHCTUTYLIHMOHHBIX IIPaB U 00SI3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTH IIPHU CO3JaHUU y‘le6HBIX
ITPOCKTOB, PCUICHUHN y‘{€6HI>IX N II03HABAaTCJIbHBIX 3aJa4, BBIIIOJTHCHHNHU OMOJIOTrUYE CKUX
OKCIICPUMCHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO IMO3HIIMIO IO OTHOIIECHUIO K SIBICHHSIM
COBPEMEHHOM KU3HU U O0BIICHITH €€;

YMCHHUC YYHUTBIBATHL B CBOHUX HGﬁCTBHHX H€O6XO,ZIHMOCTI) KOHCTPYKTHUBHOTI'O
BSaHMOHGﬁCTBHH JIIOI[Gﬁ C pa3HbIMHU Y6€)KI[GHH$IMI/I, KYJIBTYPHBIMHU LCHHOCTAMHU U
COLMAJIBbHBIM ITOJIOKCHUEM,

IOTOBHOCTBb K COTPYAHHUYCCTBY B ITPOLCCCC COBMCCTHOI'O BBLIITOJHCHUSA yqe6Hbe,
IMO3HABATCJIbHBIX W UCCICAOBATCIILCKUX 3ad4, YBAXXUTCIIbHOI'O OTHOIICHUSA K MHCHHUIO
OIIIIOHCHTOB IIpH O6CY}KIICHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUA,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH;
2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPa)KJaHCKOW HWIEHTUYHOCTH, MaTPUOTHU3MA,
YBAXXEHUSI K CBOEMY HAapoAy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHON, ropaocTu 3a
CBOM Kpal, CBOW PoauHy, CBOW S3bIK M KyJbTypy, HpPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LIECHHOCTHOE OTHOILIEHUE K IMPUPOJHOMY HACICIUI0 W NaMSITHHUKAM IIPUPOLBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJIEHHE M Pa3BUTHE
OMOJIOTHUH, TOHUMAHMS 3HAYEHHS] OMOJIOTMHM B TIO3HAHWU 3aKOHOB MPHUPOJbI, B KU3HU
YeJI0BEKAa U COBPEMEHHOIO OOIIECTBA;

ujciiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHIO H 3amuTte OtedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyap0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS
OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLCHMBATb CHUTyallUI0O W TIPUHHUMATb OCO3HAHHLIC PCUHICHUA,
OPHUCHTHUPYACh HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI M ICHHOCTH,

OCO3HAaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OyAyLIETO;



OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POIMUTENSIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LEHHOCTEN CeMEMHOW KM3HU B COOTBETCTBHM C TPATULUIMHU
HapoaoB Poccuu;

4) ICTETHYCCKOIO BOCIIMTAHUSA

9CTCTUYCCKOC OTHOHIICHUC K MHPY, BKIKOYAA OISCTCTHUKY 6I)IT3., Hay4YHOI'o H
TCXHUYCCKOI'O TBOpUYCCTBA, CIIOpTA, TPpyJda, O6HICCTB€HHI)IX OTHOHIGHHfI;

IIOHMMAaHHNEC SMOIITMOHAJIBHOI'O BO3I[CI>'ICTBI/I$I JKUBOM MpUpOAbI 1 e€ OCHHOCTH,

IFOTOBHOCTb K CAMOBBIPAKCHHUIO B PpPA3HBIX BHIAX HCKYCCTBA, CTPCMIICHHUC
IMPOABIIATE KAYCCTBA TBOp‘IE?CKOﬁ JINYHOCTH,

5) puznyeckoro BocHUTAHHUSA, (OPMHUPOBAHUS KYJLTYPbl 3I0POBbA H
IMOUUOHAJIBLHOTO 0JIArONMOJIyYHs:

MMOHMMAaHUE M peaju3alus 3JI0POBOro M 0e3omacHoro odpasa KHU3HHU (370pOBOE
IUTaHKWE, COOJIFOJIEHNE TUTHECHUYECKUX IPaBWJI U HOPM, COAJaHCUPOBAHHBIM PEXKUM
3aHSATHUH M OT/IBIXA, PETyJisapHas ¢u3udecKas akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY W TICUXHYCCKOMY
310POBBIO;

IIOHUMAHHUC NCHHOCTH IIPaBUJI MHAWBUIYAJIBHOI'O U KOJUJICKTHUBHOI'O 0e30macHOTO
IMOBCACHUA B CUTYAUAX, YIPOKAOINX 3A0POBbIO U JKU3HU JII-OIIGI\/'I;

OCO3HAHHWE TMOCIEACTBUH W HENPUATHS BPEAHBIX NPUBBIUEK (yMOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPY10BOIr0 BOCIIMTAHMS:
TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH MacTEPCTBA, TPYIOII00HE;

FOTOBHOCTh K aKTUBHOM ACATCIBHOCTHU TEXHOJIOTUYECKON U COL[PIEIJ'IBHOﬁ
HaIpaBJICHHOCTH, CIIOCOOHOCThH WHUOUUPOBATL, INIAHUPOBATL HW CaMOCTOATCIIBHO
BBIIIOJIHATD TAKYIO ACATCIbHOCTD,

WHTEpPEC K pa3IuuHbIM cdepaM TpodeccHoHaTbHON NeITeTbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BBHIOOp OyayImiel MpoQecCuu U peaan30BbIBATh COOCTBEHHBIC
KU3HCHHBIC TITAHbI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pPa30BaHUIO U CaMOOOpa30BaHUIO HA TPOTSKEHUU
BCEH JKU3HHU,

7) IKOJIOTHYECKOI0 BOCIIUTAHMS :

HKOJIOTHUYECKH 11€J1IeCO00pa3HOe OTHOIICHUE K TPUPOJIEe KaK UICTOUHHUKY KU3HHU Ha
3emMJie, OCHOBE €€ CylIeCTBOBAHUS;



MOBBIIICEHUE YPOBHS  JKOJOTMYECKOW KYJIbTYpbl: MPUOOPETEHUE  OMBITA
IUTAHUPOBAHUS TIOCTYIIKOB U OLEHKH UX BO3MOXKHBIX MOCHEACTBUHM JIJISi OKpY>KaroIIeH
Cpelbl;

OCO3HaHHE TJI00aJIBLHOTO XapaKTepa OJSKOJIOIHYCCKHUX HpO6H€M 151 HYTCﬁ 1%0,¢
PCUICHUA,

CIIOCOOHOCTh HCIOB30BaTh MpHoOpeTaeMble TIPU M3YUCHUN OUOJIOTUH 3HAHUS U
YMEHHUS TIPU PEUICHUH TpoOJIeM, CBA3aHHBIX C PAIMOHAIBHBIM MPHPOJIOTIOIB30BAHUEM
(cobmofieHMEe TpaBWII TIOBENEHHUS B MPHUPOJIE, HAIMPABICHHBIX HA COXpaHCHHE
paBHOBECHSI B 9KOCHUCTEMAaX, OXpaHy BUIOB, SKOCHCTEM, Ouocdepnl);

aKTUBHOE HENpPUSITHE JIEHCTBUM, MPUHOCAIIUX BpPEN OKpYyXarolehd MpUupoaHON
cpelne, yMEHHE TMPOTHO3UPOBATH HEOJArOMPUSTHBIE 3KOJIOTMYECKUE MOCIEICTBUS
IpearnpUuHUMAaeMbIX IEUCTBUI U MPEAOTBpaIaTh UX;

HaJIMIUC Pa3BUTOrO SKOJOIMYCCKOI'O MBIIJICHUA, 9KOJIOTHYECKOM KYJBbTYPBhI,
OIIbITa ACATCIBHOCTH AKOJIOTHYECKOM HarpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATLCA
HUMH B HOSHaBaTeHBHOﬁ, KOMMYHI/IKaTI/IBHOﬁ u COHHaHBHOﬁ IMPAaKTHUKEC, TOTOBHOCTHU K
y4acCTHIO B HpaKTHqGCKOﬁ ACATCIIBHOCTU 9KOJIOTUYECKOM HaITpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTI'0 MIO3HAHMS

c()OPMHPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOILETO  COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAYKM M OOILECTBEHHOW MPAKTUKHA, OCHOBAHHOIO Ha JIMAJOre
KYJBTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpPbl KaK CpEICTBa
B3aUMOJICMCTBUS MEXIY JIFOJbMU U ITIO3HAHKS MUPA;

MOHMMaHWe crenuPuku OUOJIOTMM KaK HayKd, OCO3HaHHMs €€ poju B
GbOpMUPOBAHMU  PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU  IEJIOCTHOTO
MpeAcTaBiieHus 00 OKpYXKalwIlleM MHUpe Kak O €IWHCTBE MPHUPOJIbI, 4YeJOBEKa U
oO1iecTBa, B TIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U PEIICHUH MpolseM
COXpPaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsi COBPEMEHHOM LMBUIM3ALUU:
o0OecrieyeHrss HOBOIO YPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pEeIIaTh PECYpCHblEe MPOOJIEMbl Pa3BUTHSI YEJIOBEYECTBA,
NOKMCKa IMyTed BBIXOJA M3 TJI00ANBHBIX JKOJOTMYECKUX Mpo0ieM U obecredeHus
nepexoja K YCTOMYMBOMY pPa3BUTHUIO, PALIMOHAIBLHOMY HCIOIB30BAHUIO MPUPOIAHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYCHUU OMOJIOTHYECKUX 3HAHHWM B IIEJISIX TTOBBIIICHUS
oOIel KyJnbTyphl, €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYyHKIMOHATBHOM TPAaMOTHOCTH OOydaromuxcs, GOpMHPYEeMOH TMpPU  HU3yYCHHUH
ouojoruu;

INOHMMAaHNEC CYIIHOCTH MCETOAOB IIO3HAHM, HCIIOJIB3YEMbIX B CCTCCTBCHHBLIX
HayKax, CIIOCOOHOCTH HCIIOJIL30BaTh MMOJIy4a€MbIC 3HAaHUA IJIs1 aHallu3a U 00BICHECHUS



SABJICHUM OKPY’XKAIOIIEr0o MUpa U MPOUCXOASAIIMX B HEM H3MEHEHUW, YMEHHUE JNeNlaTh
000CHOBaHHBIE 3aKJIOYEHHUS HAa OCHOBE HAy4yHbIX (DAaKTOB U MMEIOIIMXCSA JAHHBIX C
LEJIBI0 TIOJIyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIB30BAaTh OHOJOTHYECKHE 3HAHUS JJIIs1
pCUICHUA HpO6JI€M B PCAJIbHBIX JKU3HCHHBIX CUTYAlIUAX,

OCO3HaHUC IICHHOCTH HaquOﬁ ACATCIIbHOCTHU, TOTOBHOCTb OCYIICCTBJIATH
IMPOCKTHYIO U UCCIICAOBATCIIbLCKYIO JACATCIIbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CHOCOOHOCTH K  HEOPEPbIBHOMY  OOpa3oBaHUIO U
caMo00pa3oBaHUIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUM 1O OHOJIOTHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3ysIbTaThl OCBOCHHUS YueOHOro mnpenMera «buoiorus»
BKJIFOYAIOT:  3HA4YMMBbIE Ui (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYyUYHbIe TOHATHS, OTpaKarollue
IIEJIOCTHOCTh HAay4YHOW KApTUHBI MHpa ©  CHENUGUKY METOAOB TIO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPTHsl, SBIICHHE, TPOIIECC,
CHUCTEMa, Hay4HbId (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
HCCJIeI0OBaHNe, HAOIOICHUE, W3MEPEHHUE, SKCIEPUMEHT W JPYTHE); YHHBEPCAIbHBIC
y4ueOHbIe  AciCTBUSA  (TMO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYJSITUBHBIC),
obecnieunBawne ¢GopmupoBaHue GYHKIIMOHAIHHONM TIPaMOTHOCTH U COIMAIbHOU
KOMITETCHIIMA OOYYarOIIUXCS; CIIOCOOHOCTh OOYUYarOIMXCS HCIIOIb30BaTh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIC, MHPOBO33PEHUCCKHE 3HAHUS M YHHBEpCaJIbHbIC y4eOHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pe3ynbTaTe uzyueHusi OMOJOTUM Ha YPOBHE CPEIHEro 00I11ero o0pa3oBaHus y
oOyuatomierocs OyayT chOpMHUpOBaHBI MO3HABATEIbHBIE YHHBEPCAJbHBIC YUYEOHBIC
JEUCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YyYEeOHBIC IEHCTBHSI, PETYJISATUBHBIC
YHUBEpCaIbHbIC YUeOHBIE TCHCTBUS, COBMECTHAS ACATCIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOEHUS TMPOTPaMMbl CpPEIHEro  O0OIIero
00pa3oBaHUsl TIOJDKHBI OTPAXkKaTh:

OBJiaieHne YHHBEPCAIbHBIMYU YU€OHBIMH MO3HABATEILHBIMU €HCTBUSAMM:
1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENIbHO (POPMYTUPOBATh U aKTyaIu3UPOBaTh MPoOIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

HCIIOJB30BaTh IIPM OCBOCHUU 3HAHUN TPHEMBI  JIOTHYECKOI'O  MBIIIICHUS
(amanmm3a, cuHTE3a, CpaBHEHHMS, KiaccH(pUKaIiA, OO0OOIIEeHMS), PACKpPhIBATh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIIETSATHh MX XapaKTePHbIE MPU3HAKHU, YCTAHABINBATH CBSA3U
C IPYTUMH TOHATUSIMH ),



OonmpcAcCATL LCJIM ACATCIBHOCTHU, 3aJdaBasg IIapaMCTpbl W KPUTCPpHUHU HX
AOCTHXKCHUS, COOTHOCUTD PE3YIILTATHI ACATCIIBHOCTHU C IIOCTABJICHHBIMH LCIISAMMU;

UCIIONIb30BaTh OMOJIOTUYECKUE TOHATHS i OObsICHEHHS (AKTOB U SIBICHUN
KUBOU IIPUPOJIBL;

CTPOUTH JIOTUYECKHUE pACCY X ACHUS (MHAYKTUBHBIC, IeTyKTUBHbBIC, 10 aHAJIOTUN),
BBIABJISATH 3aKOHOMEPHOCTHM U IPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBIICHUSX,
(hOpMyIPOBATh BHIBOIBI U 3aKITIOUCHUS;

IIPUMEHSTh CXEMHO-MOJEIBHBIE CPEACTBA Ul NPEICTABICHUS CYILIECTBEHHBIX
CBSI3€M U OTHOLICHHUI B M3y4aeMbIX OMOJIOTUYECKUX O0BEKTax, a TaKKe MPOTHBOPEUUN
Pa3HOTro poJia, BBISIBICHHBIX B Pa3IMYHBIX HTHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAaH pEHIEHUs NpoOJeMbl € Y4YETOM aHaiu3a HMMEKUIUXCS
MaTepUalbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHTBb KOPPCKTHUBLBI B ACATCIIBHOCTH, OLUCHHBATHL COOTBCTCTBUC PC3YJIbLTATOB
oeIsiM, OICHUBATDb PUCKHU HOCJ'IGI[CTBI/H?I ACATCIIBHOCTH,

KOOPJIMHUPOBATh U BBINOJHATH Pa0d0Ty B YCIOBUAX PEATBHOIO, BUPTYaIbHOIO U
KOMOWHHPOBAHHOI'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TIPH PEIICHUH YKHU3HCHHBIX ITPOOJIEM.
2) 6a30BbIe HCCJIEI0BATEIbCKHE IeHCTBHS:

BJIaJICTh HAaBBIKAMHM Y4E€OHO-UCCIIEI0BATEILCKON U TPOCKTHOM JEATEIIBHOCTH,
HaBBIKAMHU pa3pelieHus: MpooeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY METOJIOB PEILICHMs] MPAKTUYECKUX 3ajJlad, MPUMEHEHUIO Pa3JIMYHbIX METOJI0B
TTO3HAHUS;

MCIOJIB30BaTh PA3JIMYHbIE BUJBI JEATEIBHOCTU IO IMOJYYEHUIO HOBOTO 3HAHUS,
€ro MHTEepIpeTanuu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CHUTyallUsX, B TOM
YuUCJIe IPYU CO3JaHUU YUEOHBIX U COIMATBHBIX MPOEKTOB,;

dbopMHpoBaTh HAy4YHBIA THUIl MBIIUICHUS, BIAJETh HAYYHOH TEPMHHOJIOTHEH,
KJIFOUYEBBIMU MMOHITUAMU U METOIAMU;

CTaBUTh M  (HOpMyJIUMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTENbHOU
NEeSATEIBbHOCTU U KU3HEHHBIX CUTYalUAX;

BBISIBJIATH ~ [IPUYMHHO-CJIEACTBEHHBIE CBS3M W aKTYaJIM3UpOBaTh  3aj1auvy,
BBIJIBUT'aTh TUIOTE3Y €€ PELICHUs, HAXOAUTh APTYMEHTHI JJIsl JI0KA3aTEIbCTBA CBOUX
YTBEPKIAECHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS,

AHAJIM3UPOBATH IOJIYUCHHBIC B XOJC€ PCHICHUA 3aJadud PC3YJIbTaTbl, KPUTHUUCCKH
OLOCHMBATb UX JOCTOBECPHOCTD, IIPOTHO3UPOBATh U3MCHCHHUEC B HOBBIX YCIIOBUAX

AaBaTb OICHKY HOBBIM CUTYyallUsIM, OLICHUBATH HpHO6peTéHHbII>'I OIIBIT,



OCYUIECTBJISATh LI€JICHANIPABICHHBIA TMOUCK TMEpPeHoca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCUOHANBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEJIBLHYI0 W MPAKTUYECKYI0 00JiacTu
KUBHEACATEILHOCTH;

YMCTb HHTCI'PUPOBATH 3HAHUS U3 PA3HBIX IIPCIAMCTHBIX O6HaCT€ﬁ;

BbIIBUI'aTb HOBBIC HJACHU, IIPCJIaraTb OPHUIMHAJIBHBIC IIOAXOAbI W PCIICHUA,
CTaBHUTDb HpO6J’I6MBI " 3a1a4M, OOITYCKarOmMue aJIbTCPHATHBHBIC PCIICHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHMKAX HHQPOpMAIMH (TEKCTe Y4eOHOro
nocoOus,  Hay4YHO-NIOMYJSIPHOW  JIUTepaType, OHOJOTMYECKHX  CJIOBapAX U
CIpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHbBIX, B VIHTEepHeTe), aHaIM3UpOBaTh
MH(}OpMaALMIO Pa3IUYHbIX BUAOB U (OPM MPEACTABICHHS, KPUTUYECKH OLEHUBATH €€
JOCTOBEPHOCTH U HEMTPOTUBOPEYUBOCTH;

dbopMyIUpOBaTh 3ampPOChl U TPUMEHSTh PAa3IUYHbIE METOJAbl IMPU TOUCKE U
otOope Onosiorndeckoit nHPpopMauu, HeoOXOAUMOMN sl BBIMOTHEHUS yUeOHBIX 3a/1ay;

HpI/I06peTaTB OIIBIT HCIIOJIb30BaHUA I/IHCI)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX
TCXHOHOFHﬁ, COBCPHICHCTBOBATL KYJIbTYPY AKTHUBHOI'O HCIIOJIB30BaHHA PA3JIAYHBIX
ITONCKOBBIX CUCTCM,

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAJIbHYIO dbopMmy  mpeacTaBieHUs
Oouonornyeckoi uHpopmau (Cxembl, rpapuky, AUArpaMMbl, TaOJIUIbI, PUCYHKH H

Ipyroe);

UCITIOJIb30BATh HAYYHBIN S3BIK B KQUE€CTBE CPECTBA MPU paboTe ¢ OMOIOTUYECKON
uHpopMaIel: TPUMEHSITh XUMHUYECKHe, (PU3nyecknue W MaTeMaTU4YeCKUe 3HAKu U
CHUMBOIJIHI, dbopmynbl,  abOpeBuartypy,  HOMEHKJIATypy,  HUCIOJIb30BaTh  H
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH PACTIO3HABAHUS W 3aIMUTHI WH(OpMaIuu, nHGOpMaImOHHON
0€30IMaCHOCTH JIMYHOCTH.

OBJ1ajieHNe YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMH J1€iiCTBUSIMH:
1) o6menmue:

OCYIIECTBJISATh KOMMYHHUKAITUU BO BCeX c(epax KU3HU, aKTUBHO y4acTBOBATH B
JTMAJIOTe WIIA TUCKYCCUU TIO CYIIECTBY 00CYKIaeMOl TeMbI (YMEHHUE 3a/1aBaTh BOTIPOCHI,
BBICKA3bIBATh  CYXKJIEHUS OTHOCUTEIBHO BBINOJHEHUS MpeajiaraeéMod  3a/layu,
YUYUTBHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN IPYTHMX YYaCTHUKOB AUAJOra WIH
JIUCKYCCHH);



pacro3HaBaTb HEBEpOANbHBIE CpencTBa OOUIEHMs, IOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHMS KOH(DJIMKTHBIX CUTYyallUH, YMETb
CMSTYaTh KOH(JIUKTHI U BECTU MIEPETOBOPHIL;

BIAJCTh Pa3IUYHBIMU CHOocoO0amMu OOIIEHHUS W B3aUMOJACHCTBUS, MOHUMATH
HaAMEpEeHUs APYTUX JIOJEH, IPOSBIATh YBAKUTEILHOE OTHOIICHHE K COOECETHUKY U B
KOppeKTHOM popme hopMyIUpOBATH CBOU BO3PAKEHUS;

paSBépHYTO U JIOTMYHO MH3JIaraTb CBOIO TOYKY 3pCHUA C HCIOJIb30BAHUCM
SI3BIKOBBIX CPEACTB.

2) COBMeECTHAA A€ATCIBbHOCTD.

MOHMMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUIYaTbHOU
paboThl MpU peHieHUH OUOJIOTHYECKON MpoOIeMbl, 0OOCHOBBIBATH HEOOXOJAMMOCTH
MIPUMEHEHUS TPYIITOBLIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YICOHOW 3a/1a4H;

BI)I6I/IpaTI) TCMATUKyY W MCTOAbI COBMCCTHBIX ,Z[CI?ICTBHIZ C y‘léTOM 06IHHX
HHTCPCCOB U BO3MO>KHOCTEH KaXXa01o 4JICHAa KOJIJICKTHBA,

IIPUHAMATh  LEJIA  COBMECTHOM  JEATEIBHOCTH,  OPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBHS MO €€ JOCTHKCHHUIO: COCTAaBIISITh IUIAH JCHCTBUU,
pacupenensiaTb pojlu C YYETOM MHEHMM YYaCTHUKOB, OOCYXJaTh pPE3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ja W KaXJOTO YYaCTHHMKA KOMaHJbl B OOIIUIN
pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiiaratTb HOBBIC IIPOCKTHI, OHOCHMUBATL HWACH C TIO3WMIMKM HOBH3HBLI,
OpPUTHHAJIbHOCTH, HpaKTquCKOfI 3HAYUMOCTH,

OCYHMCCTBIIATH IMMO3UTHUBHOC CTPATCIHYCCKOC ITIOBCACHNC B PA3JIMYHBLIX CUTYAIUAX,
IIPOABIIATE TBOPUCCTBO U B006pa)KGHI/Ie, OBITh HMHHUIIMATHUBHBIM.

OgJiajieHNe YHUBEPCATbHBIMHU PEryJsiTABHBIMHU JAeCTBHSIMH:
1) camoopraHu3anusi:

HCIIO0IB30BaTh OMOJOrHYECKHE 3HAHUS JJI51 BBISIBJICHH S np06neM " UX PCIICHHA B
ZKN3HCHHBIX 1 y‘Ie6HBIX CUTyalHsIX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUU IIEJIEBbIE U CMBICJIOBBIE YCTAHOBKHU
B CBOUX JICMCTBUAX M MOCTYINKAX MO OTHOUIEHHIO K )KUBOW MPUPOJAE, CBOEMY 3J0POBBIO
Y 3J0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO OCYIICCTBIISATh TO3HABATEIBHYIO JICSITEIBHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 0Opa3oBaTeIbHOM
NEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;



CaMOCTOATENIbHO COCTaBIIATH IUIAH PEIICHHS MPOOJIEMbl ¢ YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANIOYTEHUM;

AaBaTb OICHKY HOBBIM CUTYaAllUsIM;
PaCIupATh paMKHU yqe6HOF0 npcamMeTa Ha OCHOBC JIMYHBIX HpGI[HO‘-ITCHPIﬁ;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCThH 3a
pelicHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBATh (DOPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM 3pyIUIIMU B Pa3HBIX
00JIacTsAX 3HAHUM, IOCTOSIHHO IMOBBIIIATH CBOM OOpa30BaTENbHBIM M KYyJbTYypPHBIA
YPOBEHb.

2) CAaMOKOHTPOJIb:

JdaBaTb OLCHKY HOBLIM CHUTyalllsAM, BHOCHTb KOPPCKTHBBI B ACATCIIBHOCTD,
OLOCHNBATb COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIAJICTh HABBIKAMHU IO3HABATEIILHON PEQIIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAaHUM, UCIOJIb30BaTh
npuémbl pedIIeKCUU JIsl OLIEHKU CUTYallluH, BHIOOpA BEPHOTO PELICHUS;

YMETh OIICHMBAaTh PHCKHM M CBOCBPEMECHHO MPUHHUMATh PEHMICHUS IO UX
CHIDKCHUIO;

IPUHUMATh MOTUBBI M apryMEHTbl JPYTMX [PU aHaJIU3€ pPE3yJbTaTOB
NEATEIBHOCTH,

3) npuHsTHE CeDds M IPYIrUX:
MPUHUMATH Ce0sl, MOHUMas CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHUBBI W apryMEHTbl JPYyTMX I[PU aHAJIU3E€ pPE3yJIbTaTOB
NEATEIBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKU;
pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € MO3UIMH IPYTOro YeIOBEKa.
HNPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaTbl OCBOCHUSA  COJIEpXKaHUS  yd4eOHOro mpeameTa
«buonorus» Ha yriayOJ€HHOM ypOBHE OpPMEHTHPOBAHbI Ha o0ecrieueHrne npopuiIbHOTO
oOydenus oOy4daronuxcs ouonoruv. OHU BKIIIOYAIOT: creruuyeckue s OUOJIOTUU
Hay4yHbI€ 3HAHUS, YMEHHUS M CHOCOOBI JEHCTBUI MO OCBOCHHIO, MHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO IMOJYYEHHUIO HOBBIX 3HAHUN U UX



IMPUMCHCHUIO B pPa3JIMYHBIX y‘le6HBIX, a TaKXXC B pPCaJIbHbIX XH3HCHHBIX CHUTyallUAX.
HpCI[MCTHBIe pPE3YIbTAaThl MPCACTABIICHBI I10 I'OAaM U3YYCHUA.

[IpenMeTHble pe3yJibTaThl OCBOCHUSI yuyeOHOro mnpenmera «buomnorus» B 10
Kaacce JTOJKHBI OTPaXaTh:

c()OPMUPOBAHHOCTb 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (pOpPMUPOBAHUU ECTECTBEHHO-HAYYHOW KapTUHBI MHpa, B MO3HAHMU 3aKOHOB
OPUPOABI U PEUICHUH MpoOJeM palMOHAIBHOTO MPHUPOAONOIL30BaHUS, O BKIAJE
POCCHUHCKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OHMOJIOTHY;

BJIQJICHUE  CHCTEMON  OHMOJIOTMYECKUX  3HAHUM, KOTOpas  BKIIIOYAeT:
OCHOBOTIOJIATaOIIME OMOJOTHYECKHE TEPMUHBI M TOHATUS (’KU3Hb, KJIETKA, OPTaHMU3M,
MeTa00IM3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIIPOU3BE/ICHUE, HACIICICTBEHHOCTb,
U3MEHYUBOCTh, POCT M pPa3BUTHE), OWUOJOTHUYECKHE TeOopuH (KJIETOYHAS TEOpHs
T. [lIsanna, M. lllnennena, P. BupxoBa, XpoMOCOMHas TE€OpHUsT HACIEICTBEHHOCTH
T. Moprana), yuenns (H. WM. BaBmioBa — o0 meHTpax MHOT00Opasus U MPOUCXOKICHUS
KYJbTYPHBIX pPACTEHHUI), 3aKOHBI (eAMHOOOpa3usi IOTOMKOB IIEPBOTO ITOKOJICHUS,
paclierieHusl, YUCTOTBI TaMeT, HE3aBUCUMOro  HaciemoBanusa [ Menpens,
TOMOJIOTUYECKUX pPSAJOB B HacieacTBeHHoW wu3MmeHunBocth H. U. BaBunosa),
MPUHLIUIBI (KOMIUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMU METOJAaMU HAay4YHOTO TIO3HAHUS, UCIIOJIb3yeMbIX B
OMOJIOTUYECKUX  HCCIEAOBAHUSAX  JKMBBIX OOBEKTOB  (OMHMCAaHHE, U3MEPEHHE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIJICTATh CYIICCTBEHHBIC IMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHOT H
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCJIe OaKTepui,
rpu0OB, pacTEeHWM, JKUBOTHBIX W YEJOBEKA, CTPOCHHUS OPraHOB W CHCTEM OpPTaHOB
pacTeHuH, >XUBOTHBIX, UYEJIOBEKA, IMPOIECCOB KU3HEACATCTLHOCTH, MPOTEKAIOIINX B
OpraHWU3Max pPacTEeHWH, KUBOTHBIX W YEJIOBEKa, OWOJIOTHYECKUX IPOIECCOB: OOMEHa
BelIeCTB (MeTabosM3M), TpEeBpalIeHUs] HHEPTUuu, OpOXKEHHUs, aBTOTPOPHOTO U
reTepoTpoHOro TUMOB MUTaHMS, (HOTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
ramMeToreHesa, AIMOpPUOTeHe3a, IMOCTAIMOPUOHAIBLHOTO  Pa3BUTHS, Pa3MHOXKEHUS,
WHIAVMBUIYAIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTE€HE3a), B3aWMOJICHCTBUS T'€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0pa;

yMEHHE YyCTaHABJIMBATh B3aUMOCBS3M MEXKAY OpPraHOMAAMH KIETKH H WX
(GYHKIUSIMH, CTPOSHHUEM KJIETOK Pa3HBIX TKaHEH W MX (QYHKIHSIMH, MKy OpraHaMu U
CUCTEMaMH OPTaHOB y PACTCHHH, KUBOTHBIX W YEJOBEKA W HUX (PDYHKIIUAMHU, MEKIY
CUCTEMaMU OPraHOB W MX (QYHKIUAMH, MEXKIY dTallaMud OOMEHa BEIIECTB, dTaramMu
KJIETOYHOTO IIMKJIa W >KU3HEHHBIX ITUKIIOB OPTaHW3MOB, 3TalamMu SMOPHOHAIBLHOTO
pPa3BUTHS, TCHOTUIIOM U (peHOTUTIOM, (DeHOTHTIOM U (paKkTOpaMu cpeapl OOUTAHMUS;

YMEHUE BBISBIISITh OTJIWYUTEIBHBIE TPU3HAKKA JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHU, )KUBOTHBIX U YEIIOBEKA;



YMEHHE MHCIOJIb30BaTh COOTBETCTBYIOIIME  apryMEHThl, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJIMKY JUIs JIOKAa3aTelIbCTBA POJACTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKHUX IPYIIIL,

YMCHHUC pCUIaTb OMOJIOTUYECKHE 3a1a49M, BBIABJIATH IIPHUYUMHHO-CICICTBCHHBIC
CBA3W MCXKAY HCCICAYCMbIMU OMOJIOTHYECKUMU nmpouecccaM M ABJICHHUAMH, OCJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWHU ITOJIYYCHHBIX PC3YyJIbTATOB,

YMEHHE BBIMOJHATH JIA0OpAaTOPHBIE M MPAKTHUYECKHE pabdoThl, COOII0AATH
npaBuia npu padore ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMCHHUC BbIIBUI'ATb THIIOTC3bI, IIPOBCPATH UX SKCIICPUMCHTAJIbHBIMU CPCACTBAMU,
(I)OpMYJ'II’IpYH OCJib UCCIICIOBAHUS, aHAIIN3UPOBATh ITOJIYYCHHBIC PE3YJIbTAThl U ICJIATH
BBIBOJBI,

YMEHHME YYacTBOBaTh B Y4YeOHO-HCCJIEAOBATEILCKOM paboTe 1o Ouooruw,
DKOJOTUU M MEIWIIMHE, MPOBOAMMON Ha 0a3e MKOJIBHBIX HAyYHBIX OOIINECTB, U
MyOJIMYHO MPECTABIAThH TOTyYCHHBIC PE3YJIBTAThl HAa YUCHUISCKUX KOH(DEPEHITUSAX;

YMCHHUC OLCHHUBATHL 3THYCCKHC ACIICKTHI COBPCMCHHBIX I/ICCJIGIIOBaHI/Iﬁ B o0Jractu
OHoJIorun u MCANIUHBI (KJIOHHpOBaHI/IG, HCKYCCTBCHHOC OIIITIOAOTBOPCHHC,
HAIIPaBJICHHOC U3MCHCHHUC I'CHOMA U CO3JaHNUC TPAHCTCHHBIX OpFaHI/ISMOB);

YMEHUE OCYLIECTBIATh OCO3HAHHBIM BBIOOp Oynaymied mnpodeccnoHanbHOU
NEATeIbHOCTH B 00JacTh OWOJOTHMU, MEIUIIMHBI, OUOTEXHOJIOTMH, BETEPUHAPUH,
CEJbCKOTO XO3fKCTBA, MHILIEBOW MPOMBIILIEHHOCTH, YIJIyOJIsTh IO3HABATEJIbHBIN
MHTEPEC, HAMPABIICHHBII HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIECH mNpodeccuu u
OpOAODKEHHE  OMOJOrMYecKoro  o0pa3oBaHUSI B OpraHM3alUsX  CPEAHEro
po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUSI.

[IpeameTHble pe3yibTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» B 11
Klacce JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHHbI MHpa, B
NO3HAaHUM 3aKOHOB MPHUPOJbI U PEIICHUU SKOJOTMYECKHX IMpOoOJIeM 4YeoBeuecTBa, a
TAaKK€ B PEIIEHUH BONPOCOB PALMOHAIBHOTO MPUPOJOINONIb30OBAHUS, U B
(opMUPOBAHNHU LIEHHOCTHOTO OTHOIIECHUS K IPHUpOJE, OOIIECTBY, YEIOBEKY, O BKJIaJe
POCCHUNCKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHUE BIAIETh CHUCTEMON OHOJIOTMYECKMX 3HAHMM, KOTOpas BKIIOYAET
onpeaeneHuss U TOHUMaHUe CYIIHOCTA OCHOBOIOJIAraloluX OMOJIOTHYECKUX TEPMUHOB
U TOHATUH (BUZI, 3KOcUcTeMma, Ouocdepa), OMOJOTUYECKHE TEOPUHU (IBOJIIOIMOHHAS
teopust U. JlapBuHa, cuaTeTHUeCcKas Teopus sBodtonnn), yuenus (A. H. CeBeprioBa — o
myTsSX W HampaBieHusix sBomornuu, B.U. Bepraackoro — o Owocdepe), 3aKoHBI
(renetuueckoro paBHoBecus Jx. Xapnu u B. Baitn6epra, 3apoasimeBoro cxoactsa K.
M. bapa), mpaBuna (mMunumyma HO. JIubuxa, SKOIOTHYECKOW THUpaMUIBI SHEPTHH),
runortessl (runore3a «mupa PHK» V. I'unbepra);



YMEHHE BJIAJIETh OCHOBHBIMM METOJIAMH HAYYHOTO MO3HAHUS, UCIIOJIb3YEMBIMU B
OMOJIOTUYECKUX MCCIIEIOBAHMSIX KUBBIX O0BEKTOB U HKOCUCTEM (OMHMCAHKE, U3MEPEHHUE,
HaOMIOZICHNE, DSKCIEPUMEHT), CIOCO0aMM BBISBICHHS M OICHKH aHTPOIIOTCHHBIX
W3MEHEHU B IIPUPOJE;

YMEHHUE BBIJICTSATh CYLIECTBEHHBIE MPU3HAKU: BUJOB, OMOTE€0IIEHO30B, SKOCUCTEM
u Ounocdepsl, CTAOUITUZUPYIOLIETO, JBMXKYIIETO M Pa3pbIBAIOIIETO E€CTECTBEHHOTO
oTOOpa, aUIONATPUYECKOr0 M  CUMMATPUYECKOrOo  BHA000pPA30BAHMS,  BIUSHUS
JBYKYIIUX CUJI BOJIIOIMHM HA TeHO(OH MOMYJISALNUU, TPUCTIOCOOTEHHOCTH OPTaHU3MOB
K cpelle oOuTaHus, YepelIOBaHUs HAIPaBICHUI H3BOJIOIMHU, KPYrOBOpPOTa BEIIECTB U
MOTOKA HEPTUH B DKOCHCTEMAX;

YMEHHME YCTAHABIMBATH B3aUMOCBS3M MEXAY IPOLECCAMH  DBOJIOLINH,
JNBWKYIIMMHA CHJIAMM AHTPOIIOI€HE3a, KOMIIOHEHTAMH pPa3JIMYHBIX JKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE BBLISIBJISITh OTJIMYUTEIbHBIC MPU3HAKHU JKHUBBIX CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, aOMOTHYECKUX M OHOTHYCCKHUX
KOMIIOHEHTOB 3KOCUCTEM, B3aUMOCBSI3€ OPraHM3MOB B COOOIIIECTBAX, AHTPOIIOTE€HHBIX
W3MEHEHHMH B DKOCHCTEMaX CBOCH MECTHOCTH;

YyMEHUE HCMOJb30BaTh COOTBETCTBYIOIIME  ApPTyMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTHUI0O W CUMBOJMKY JUIS JOKa3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPTraHU3MOB U CpPEIbl OOUTAHUS, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXPAHEHHS MHOTO0Opa3usi BHJIOB U DKOCHUCTEM
KaK YCIJIOBUS COCYLIECTBOBAHUS IPUPOJIbI U YETIOBEUECTBA,

YMCHHC pPCIIaTb OMOJIOTHYECKHE 3aJlauy, BbBIABJIATH IPHYUHHO-CICACTBCHHBIC
CBA3HM MCKAY HCCIICAYyCMbIMU OMOJIOTHYECKUMU nmpooeccaMmn M ABJICHUAMHU, ACJIATH
BBIBOABI U IIPOTHO3bI HA OCHOBAHHWHU IMOJYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBIMOJHATh JIA0OpAaTOpHBIE M MpaKTUYecKue paboThl, CcOOII0IaTh
npaBuia mpu padboTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh TUTIOTE3bI, MPOBEPSATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMH,
dbopmynupys 1eJ1b UCCIIECIOBAHUS, aHAIU3UPOBATh MOJYYEHHBIE PE3YyJIbTaThl U JeiaTh
BBIBOJIBL;

yMEHHE Y4YacTBOBAaTb B YYEOHO-UCCIIENOBATENHCKONW paboTe 1o OHOJIOTHH,
DKOJIOTUM M MEIUIIMHE, MPOBOJMMON Ha 0a3e IKOJbHBIX HAyYHBIX OOINECTB, U
yOJUIHO MPEACTABIIATH MOTYUYCHHBIE pe3YJIbTaThl HA YICHUYECKUX KOHPEPCHITUIX;

YMEHHE OILICHWBATh TUIIOTE3bl U TCOPHH O IMPOWCXOXKICHUH KM3HHU, YCIIOBEKA U
YeIIOBEUECKMX pac, O NPHYMHAX, IOCIACACTBUAX M CIOCO0axX MPEAOTBPAICHHUS
r1o0agbHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBJIATH OCO3HAHHBIA BBIOOpP Oyaymielt mnpodeccuoHaTbHON
JEATEIBHOCTH B 00JacTH OWOJIOTHH, 3KOJIOTHH, IMPUPOIONOIL30BAHMS, MEIHUIIMHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SICTBa, IHIIEBOM
NPOMBIIUICHHOCTH, yTAyOJIsITh TO3HABaTeJIbHBIH HWHTEPEC, HAIMpaBJICHHBIH Ha



OCO3HaHHBIA BBHIOOP COOTBETCTBYIOIIEH MPOQPECCHUU U MPOAOIKEHHE OMOJIOrHYEeCKOro
00pa3oBaHMs B OPraHU3aLUAX CPEIHET0 MPOPECCUOHANBHOIO U BBICIIETO 00pa30BaHMUS.



Temaruueckoe IJIaHUPOBAHUEC

Tabauna 1.
10 kaace
Ne || HaummeHoBaHue pa3iesioB U TEM ‘ KonnuectBo yacoB ‘ DIIEKTPOHHBIE
/i [pOrpaMMel Bcero|| Kontponbnsie || IIpaktudeckue (mudppossie)
paGoTsI paGOTHI 00pa3oBaTeIbHbIE
pecypcel

11 ||Buonorus kak nayxa L1 | [0 |
‘2 H)KHBLIe CHUCTEMBI M MX U3YUEHHUE “ 2 “ 1 H H[I]] ‘
‘3 HEHOJIOFH;I KJIETKH “ 2 “ H 0.5 H[I]] ‘
‘4 HXI/IMquCKaﬁ OpraHu3alys KJICTKU H 10 H H 1 H[[l] ‘
5 |[Crpoenue u gynxmun knerxu | 8 | I 2 [l |
6 ||(OOMeH BelecTB U MpeBpaIcHUE 9 (01

SHEPIUU B KIIETKE
7 |HacnencrBennast uHdopMmanus u 9 0.5 (1

peanu3aius e€ B KIETKE
‘8 H}KI/ISHeHHHﬁ IIUKJT KJICTKH H 6 H H 1 H[[l] ‘
‘9 HCTpOCHI/Ie ¥ QYHKIUH OPraHu3MOB H 17 H 1 H 1.5 H[I]] ‘
10 |[Pa3MHOXEHHE ¥ Pa3BUTHE 8 1.5 (1

OpraHu3MoB
11 |CeneTnka — Hayka o 2 0.5 [l

HACIIEICTBEHHOCTH M M3MEHYUBOCTH

OpraHu3MoB
12 (3axoHOMepHOCTH 10 1 [0l

HACJIEICTBEHHOCTH
113 |3akonomeproctn msmenuusoctn | 6 | | 1 [l |
‘14 HFeHeTHKa YeJIoBeKa H 3 H H 0.5 H[I]] ‘
‘15 HCGJ‘IGKHHSI OpraHU3MOB H 4 H H 1 H[D] ‘
16 | BHOTEXHOIOTUS K CHHTETHYECKAS 5 1 (1

Ouosiorus
‘I[O6&BI/ITB CTPOKY ‘
OBIIEE KOJIMYECTBO YACOB IIO || 102 13
I[TPOTPAMME




11 KJIACC

No HawnmenoBanue pa3ienoB u TeM KommyectBo yacoB ‘ DnexTpoHHbIe (ITU(PPOBBIC)
n/m MPOrPaMMBbl Beero|| Komtponbhbie TIpaxTHuecKue 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
1 |[3apoxnenue u pazButne 6 (1
9BOJIFOIIMOHHBIX MPEICTABICHUN B
Oouosiorun
‘2 HMI/IKpO3BOJIIOL[I/IH u eé pe3yanaTHH 19 H 1 H 2 H[D]
3 |Maxpossomonus u e§ pesymsrarer| 7 || 1 | i
4 |[Iporcx0XaeHUE U Pa3BUTHE 19 1 1.5 [
YKU3HU Ha 3emiie
5  |[IpoucxoxkacHUE YeIoBeKa — 13 1 1 (1
AHTPOIIOTeHE3
6 | Dxonorus — Hayka o 3 - 0.5 (0]
B3aHMOOTHOIICHHUAX OPIraHU3MOB
U HaJIOPTraHU3MEHHBIX CHCTEM C
OKpYXaKoIIEeil cpenou
‘7 HOpFaHI/ISMH U cpeia OOMTaHUs H 11 H 2 H 15 H[D]
‘8 HBKOJIOFH}I BUJIOB U TIOIYJIALUM H 10 H 1 H 0.5 H[D]
9  ||Dkosorust cooOIIECTB. 17 1 0.5 (0]
DKOJIOTUYECKUE CUCTEMBI
10 ||brocdepa — rmobanbHas 8 1 [
IKOCUCTEMA
11 |YenoBek u OKpysKaromias cpeaa 6 (]
12 | Oostuenne I u
OBIIEE KOJIMYECTBO YACOB IIO || 136 10 7.5
I[TPOI'PAMME




Taoanmna 2
10 xaacc

Ne
/o

Tema ypoka

KonmuectBo yacoB

Bcero

KonTposnbnsie|[IpakTuueckue
paboThI paboThI

Jlata
W3YyUYEHUS

ONEKTPOHHBIE

nudpoBbie

o0Opa3oBaTenbHbIC

pecypchl

[[buonorus kak KOMILIEKCHas
HayKa 1 KaK 4acTh COBPEMEHHOTO
oOmecTBa]]

0]

H[DKI/IBBIC CHUCTEMBI U UX CBOMCTBA]|

[

[[YpoBHEBast opraHu3alius XKMUBbIX
cucrem]]

0]

[[McTopust OTKpBITHS U U3yYEHUS
kietku. Knetounas teopusi]|

0]

[[MeTonbl MOJIEKYJIIPHON U
KJICTOYHOH OMOJIOTHH.
[IpakTuueckas pabota «13yueHue
METOJIOB KJICTOYHON OHOJIOTHH
(xpomatorpadusi, mekrpodopes,
g hepeHIraTbEHOe
uentpudyruposanue, [111P)»]]

0.5

[0]

H[[XI/IMI/I‘IGCKI/Iﬁ COCTaB KJIETKH ] ]

[T

[[MunepasibHbIE BELIECTBA KIETKH,
UX OMOJIOTHYECKAs POJIb| |

[0]

[[Oprannueckue BeIIeCTBa KJIETKU
— Oenku. JlabopaTopnast pabota
«O6HapykeHHne OeJIKOB ¢
MTOMOIIBI0 KAYECTBCHHBIX
peakiuiin]|

0.5

(0]

[[CroiicTBa, KnaccuduKamus u
dbyukurn 6eaKoB]|

(0]

10

[[Oprannueckue BeiecTBa KIETKH
— YIJIeBOIbI ||

(0]

11

[[Oprannueckue BeiecTBa KJICTKH
— JIUTUBI |

(0]

12

[[Hykneunossie kucnotsl. JJHK u
PHK. JIabopatopnas pabora
«HMccnenoBanue HyKJIEHHOBBIX
KHCIIOT, BBIIEJICHHBIX U3 KJIETOK
pa3IMYHbBIX OPraHU3MOB» ]|

0.5

(0]

13

[[Ctpoenue u pynkmu ATO.

Hpyrue nykneozuarpudocdars
(HTD)]]

14

[[CexBenuporanne JJTHK. Meto b
T€HOMHKH, TPAHCKPUIITOMHUKH,
MPOTEOMUKH ||

15

[[MeTtoas! CTpyKTypHOI
ouomnoruu]|

H[[TI/IHBI KJIETOK.

[EEN




Tema ypoka ‘ KonunuecTBo uacoB ‘ Hara DIIEKTPOHHBIE
W3YyUYeHUS nudpoBbie
o0Opa3oBaTenbHbIC

Bcero||[Kontponbhbie|[IpakTnyeckue
paboThI paboThI

pecypchl

HHpOKapI/IOTquCKa;I KJIeTKa]]

|

[[CtpoeHue 3ykapruoTUYECKON
kietku. [IpakTrueckas pabota
«M3y4yeHue CBOMCTB KJIETOYHOU
MeMOpaHbI» ||

0.5

0]

18

[[[ToBepXHOCTHBII anmapar
KJIETKH ]

(0]

19

[[OmHOMEMOpaHHBIE OpTaHOMIBI
knetku. [Ipaktuyeckas pabora
«M3yueHue NBUKEHUS
LUTOIUIa3MbI B PACTUTEIbHBIX
KJIETKax» ||

0.5

(0]

20

[[IIosmyaBTOHOMHBIE OPTaHOUIbI
KJIETKU: MUTOXOHPHUH, TJIACTHIBI.
JlaGopaTopHas pabota
«HMccnenoBanue mia3mMonaunsa u
JIeTIIa3MOJIM3a B PAaCTUTENIbHBIX
KJIETKax»||

0.5

[0]

21

[[HememOpaHHbIE OpraHOUIbI
KJIETKHU] |

(0]

H[[CTpoeHHe u GyHKIMH sapa]]

[

23

[[CpaBHUTENBbHASA XapaKTEPUCTHKA
KJIETOK 3yKapHoT. JlabopaTtopHas
pabota «3yueHue cTpoeHus
KJICTOK PA3JIMYHBIX OPraHU3MOB»]]

0.5

(0]

24

[[AccuMHUITALMS ¥ TUCCUMMIIALINS
— JIB€ CTOPOHBI METa00IU3Ma.
Tumnbl oOMeHa BelecTs.
JlabopaTtopHas pabota «M3yuenue
KaTaJTUTHYECKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMuIIa3bl
WJIH KaTanasbl)»|]

(0]

25

[[@PepMeHTaTUBHBIN XapaKTep
peaKkuuii KJIETOYHOTO
Mmetabonu3ma. JlaboparopHas
paborta «3yuenune
(epMEeHTaTUBHOTO pacUIeTIICHUS
MepoKcHia BOJIOPOia B
PaCTUTENILHBIX U AKUBOTHBIX
KJIeTKax»|]

0.5

(0]

26

[[benku-aKTHBATOPHI U OEIKH-
WHTUOUTOPHI] |

(0]

27

[[ABTOTpOdHBIN THI OOMEHA
BEIIEeCTRB] |

(0]

H[[(IDOTOCI/IHTe3]]

[

29

[[XemocunTes. JlabopaTopHas
pabota «CpaBHEHHE IPOIIECCOB
(dhoTOCHMHTE3a M XEMOCHHTE3a» | ]

0.5

(0]




Ne Tema ypoka KonunuecTBo uacoB ‘ Hara DIIEKTPOHHBIE
/T W3YyUYeHUS nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

Bcero||[Kontponbhbie|[IpakTnyeckue
paboThI paboThI

30 |[[[AnaspoOHBIE OpraHu3Mbl. Buabl 1 [[1]
opoxenus. JlaboparopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS
U JIbIXaHus» ||

31 |[[[AspoOHBIe OpraHU3MBbI. DTaIbl 1 (1]
JHEPreTHIecKoro ooMeHal]]

32 |[[Oneprus meMObpaHHOrO 1 [[1
rpaguenTa npoToHoB. CHHTE3
AT®: padbora npotoHHOi AT®-
CHUHTa3bl ||

[EEN

| [T

133 ||[[Peaxuu Matpuuroro cunresa]] |

34 |[[TpancKpHIIIns — MaTPUYHBIN 1 [[1]
cunre3 PHK]]

H [T

‘35 H[[TpaHCH}IHI/IH u e€ srarnsl]] ‘

36 |[[[KomupoBaHue aMHHOKHCIOT. 1 (1]
Pois pubocom B OuocuHTE3E
oenkal]

37 |[[Opranusauus renoma y 1 (0]
MPOKAPHUOT U YKapHoT]]

38 [|[[MoseKyJsipHbIC MEXaHH3MbI 1 (1]
AKCIIPECCUU I'€HOB Y 3YKapHOT] ]

39 |[[Bupychl — BHEKJIETOUYHBIC 1 0.5 [[1]
(OopMBI )KHU3HU U 0OJIUTaTHBIE
napas3uthl. [IpakTrueckas padota
«Co3nanue Moenu BUpyca»||

40 |[[BupycHbIe 3a00IeBaHUS 1 (11
YEJIOBEKa, )KUBOTHBIX, PACTCHUI] |

41 |[[HanoTexHOJIIOTMHU B OMOJIOTHU U 1 (0]
MenuIHe] |

‘42 H[[}KI/BHeHHLH‘/’I UK KJIETKH || H 1 H H H H[[]]

[EEN

43 |[Marpuanpiii cunres JIHK]) || 1 | | | [

44 |[[Xpomocomsl. JlabopaTopHas 1 0.5 1
pabota «/3y4eHne XxpoMocoM Ha
TOTOBBIX MUKpOITpenapaTax»||

[ [

‘45 H[[I[eneHHe KJIETKH — MHTO3]] H

46 |[[Tumsl knetok. Kapuoknues u 1 0.5 (]
nuTokuHes. JlabopaTopHas pabora
«Habmoneare MUTO3a B KJIETKAX
KOHYMKA KOpEIIKa JIyka (Ha
TOTOBBIX MHUKpoOIpenapaTax)»]]

47 |[[Perynsiius >KU3HESHHOTO IHKJIA 1 (]
KJIETOK] |

[ [

‘48 H[[OpraHmM Kak eJIMHOE 11e10e] ] ‘

49 |[[Txauu pactenuii. JlabopaTopHas 1 0.5 [[1]
pabota «M3yuyenue TkaHei
pacTeHuin» ||




Ne Tema ypoka KonunuecTBo uacoB ‘ Hara DIIEKTPOHHBIE
n/m Beero|[Kontpomsasre|[Ipaktieckue|[13YI€HHs|  1ubpoBEIe
paBoTHI paBoOTH oOpa3oBaTeNbHbIC
pecypcsl
50 |[[[TxaHH )KUBOTHBIX U YEJIOBEKA. 1 0.5 [[1]
JlaGopaTopHas paborta «3yueHue
TKaHE# JKUBOTHBIX» ||
51 |[[[Opranbl. CucTeMbl OPraHoOB. 1 0.5 (]
JlabGopaTtopHas paborta «3yueHue
OpraHoOB I[BETKOBOT'O pACTEHUS» ||

52 [[[Onopa rena opranmswos]] || 1 | | | ]
53 ||[[iswienne oprammzwos]] 1] | | |03
‘54 H[[HI/ITaHI/Ie Opranusmos]| “ 1 “ H H H[[]]
55 |[[ITuTaHue MO3BOHOYHBIX 1 (1]
XKHUBOTHBIX. [TuIIeBapuTEIbHASL
CHUCTEeMa 4YeJIoBeKa]|
56 |[[/tuixane opranmswos]] 1] | | |
57 |[[dpxanue mo3BOHOYHEIX 1 [[1]
YKUBOTHBIX U YEJIOBEKa] |
58 |[[TpancnopT BelecTB y 1 [[1]
OpraHu3MoB|]
59 |[[KpoBenocHast cucrema 1 [[1]
[MO3BOHOYHBIX JKUBOTHBIX H
yesoBekal |
60 |[[Brvtencnme y opranmsmos]] || 1 | | | 0]
‘61 H[[3aI_HI/ITa y OpraHu3MoB]| H 1 H H H “[[]]
‘62 H[[I/IMMyHHaSI CUCTeMa 4esioBeKa]| H 1 H H H ||[[]]
63 ||[[Pa3xpakuMOCThb M PETYIIAIHUS Y 1 [[1]
OpraHu3MoB|]
64 |[[['ymopanbHast peryasius u 1 (0]
SHIOKPUHHAS CUCTEMa )KMBOTHBIX
Y YesoBeKal ]
65 |[[[PopMbI pa3MHOXKEHUS 1 (0]
OpraHu3MoB|]
66 |[[Tonosoe pasmmoxcene]] L1 | | | 0]
67 J[[Meiios]] [ | | |
68 |[[["ameTorenes. OOpa3oBaHue U 1 0.5 (1]
pa3BHUTHE TIOJIOBBIX KJICTOK.
JIaGoparopHas pabota «3yuenue
CTPOCHHS ITOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»||
69 |[[MrguBHOyalbHOE pAa3BUTHE 1 [[1]
OpraHU3MOB — OHTOT€HE3] |
70 ||[[[3akmamaka OpraHOB M TKAHEH U3 1 (1]
3apOIBIIIEBHIX JIUCTKOB] |
71 |[[[PocT u pa3BHUTHE KHBOTHBIX. 1 0.5 [[1]
JIaGoparopHas paboTa
«BrIsgBIIEHUE TIPU3HAKOB CXOJICTBA
3apOIbILIEN TO3BOHOYHBIX
JKUBOTHBIX» ||




Ne Tema ypoka KonunuecTBo uacoB ‘ Hara DIIEKTPOHHBIE

n/m Beero|[Kontpomsasre|[Ipaktieckue|[13YI€HHs|  1ubpoBEIe
paBoTHI paBoOTH oOpa3oBaTeNbHbIC
pecypcsl
72 |[[Pa3MHOXEHHUE U PA3BUTHE 1 0.5 [[1]
pactenuii. JlabopaTopHas pabora
«CTpoeHue OpraHoB pa3MHOXKECHUS
BBICILIUX PACTCHUI» ||
73 |[[McTOpHs CTaHOBJIEHUS U 1 (1]
Pa3BUTHUS TEHETUKU KaK HAyKH| |
74 ||[[OcHOBHBIE MOHSTUS U CUMBOJIBI 1 0.5 [[1
reHeTuku. JlabopatopHas pabora
«/Ipo3otuna kak 00BEKT
FEHETUYECKUX UCCIICTOBAHUIN | ]
75 |[[3akoHOMEpPHOCTH HACIIECIOBAHUS 1 0.5 [[1]

IIPU3HAKOB. MoHOTHOpUIHOE
ckpeuuBanue. [Ipakrnueckas
pabota "M3y4eHune pe3ynbTaToB
MOHOTHOPUAHOTO CKpPEIUBaHUS Y
npo3oduibr"]]

76 |[[[LluTonornyeckre OCHOBBI 1 (1
MOHOTHOPHUIHOTO CKPEIIUBAHHUSA| |

77 |[[Ananu3upyroiiee CKpeluMBaHue. 1 [[1]
Henonnoe nomunupoBanuel||

78 |[[AurubpuaHoe CKpelMBaHHue. 1 0.5 (1]
[IpaxTnueckas padbora «M3yuenue
PE3yJIbTaTOB TUTHOPUIHOTO
CKpeIIUBaHus y Ap030Quini»|]

79 |[[LluTONOrHYECKIE OCHOBBI 1 (1
JTUTHOPUTHOTO CKpPEIIUBaHUA ||

80 |[[CueruieHHOE HacTIeTOBaHUE 1 [[1]
MIPU3HAKOB] |

81 |[[XpomocomHast Teopus 1 (1
HaCJEeACTBEHHOCTH | ]

| [T

‘82 H[[FeHeTI/IKa noJia]] H

83 |[[['enoTHIT KaK 1IeOCTHAS 1 (1
cucremal]

84 |[[I'eneTnueckuii KOHTPOIb 1 (]
pa3BUTHSI PACTEHUH, )KUBOTHBIX U
yeoBekal |

85 |[[M3menunBOCTh IpU3HAKOB. Buasr| 1 [[1]
M3MEHYUBOCTH] |

86 |[[[MomudukarmoHHast 1 [[1]
VU3MEHUYUBOCTS | |

87 |[[BapuanuoHHBIA psija U 1 0.5 [[1]

BapHallMOHHAS KPUBAS.
JIaGoparopHas paboTa
«HccrenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITTOHHON
n3MeHunBOCTH. [locTpoeHue
BapHUallMOHHOTO Psijia U




Tema ypoka ‘

KoanuectBo yacos

Bcero

KonTposnbnsie|[[pakTuueckue
paboThI paboThI

JlaTa

U3YYCHUS

ONEKTPOHHBIE

o0Opa3oBaTenbHbIC

nudpoBbie

pecypchl

HBapI/IauHOHHOﬁ KpUBOID» ] “

|

[[['eHoTUIMUYECKAs] ”3BMEHYUBOCTD.
KomOunaTuBHas N3MEHYUBOCTH | |

0]

89

[[MyTauroHHas U3MEHUYUBOCT.
[IpakTuyeckas pabora «MyTtanuu y
po30( bl (Ha TOTOBBIX
MUKpoInpenaparax)»|]

0.5

(0]

90

[[3akOHOMEPHOCTH MYTallMOHHOTO
npoiiecca. DMUTCHETHKA U
SIUTCHOMMUKA] |

(0]

91

[[['eneTuka yenoBeka.
[IpakTuueckas padbora
«CocraBneHue U aHaIu3
POIOCIOBHOM» ||

0.5

(0]

92

[[MeToabl MEAUIIMHCKOM
FE€HETUKH] |

(0]

93

[[3HaueHue MeAUITUHCKON
TCHETHUKH B MPEAOTBPAIICHUN U
JIEUEHUH T€HETHYECKUX
3a00JIeBaHUI YeloBeKa]]

[0]

94

[[OcHOBHBIE TOHATHS CEICKIIUU.
JlaboparopHas pabota «3ydenue
COPTOB KYJbTYPHBIX pacTEHUH U
TOPO/JT AOMAIITHUX YKUBOTHBIX |

0.5

[0]

95

[[MeTonp! CENEKIIMOHHOM pabOoTHI.
JIaGopatopHas pabota «3yuenue
METO/IOB CEJIEKITUU PACTCHHI» ||

0.5

(0]

96

[[MocTrkeHus ceNneKInu pacTeHU
1 KUBOTHBIX. [IpakTHueckas
pabota «IIpuBHBKa pacTeHHII»]]

(0]

97

[[Coxpanenue, u3y4yeHue u
HCITOJIb30BaHNE FCHETHYECKUX

pecypcoB]]

(0]

98

[[BuoTexHOMOTHS KaKk HayKa U
OTpaciib MPOU3BOJICTBA.
[IpakTuyeckas padora «3yuenue
00BEKTOB OMOTEXHOJIOTHI ||

0.5

(0]

99

[[OcHOBHBIE HampaBIICHUS
CUHTETHUYECKOM Ononoruu]]

(0]

100

[[XpomocomHas 1 TeHHAs
WHXXeHepus| |

(0]

101

H[[MCI{I/IHI/IHCKI/IC OMOTEXHONOTHH] | H

[T

102

[[Pe3epBHBIii ypok. [TloBTOpEeHue,
0000111eHHE, CHCTEMATH3AIIUS
3HaHui |]

(0]

‘H06aBI/ITI) CTPOKY

(OBILIEE KOJIMYECTBO YACOB I10 | 102 |

0 | 135




Ne Tema ypoka ‘ KonunuecTBo uacoB ‘ Jara DIIEKTPOHHBIE
n/m Beero|[Kontpomsasre|[Ipaktieckue|[13YI€HHs|  1ubpoBEIe
paBoTHI paBoOTH oOpa3oBaTeNbHbIC
pecypchl
IIPOI'PAMME [ [ | [
11 KJIACC
Ne Tema ypoka KomnnuectBo yacos ‘ [ara DNEeKTPOHHBIE
n/m Bcero| Kontponbusie||[IpakTuueckue|[13Y 1CHIA midposbie
paBGoTEI paBGOTEI o0Opa3oBaTeNbHbIC
pecypchbl
1 |[IIoBTOpenue matepuaina 3a kypc 10| 1
KJjlacca
2 |[[ToBTopenue marepuana 3a kypc 10| 1
KJlacca
3 |[OBoawuuOHHBIE 1 (]
npeacTaBJIeHusl.
[OBotonmonHas teopus Y.
HapBunal]
4 || [ABMXKyIIHE CUIIBI IBOJIOLUH 1 (1
Bu10B 10 Y. JlapBuHy]]
5 || [[Popbba 3a cyiiecTBOBaHHME, 1 [
€CTECTBEHHBIN U UCKYCCTBEHHBIN
otbop]]
6 |[[PopmMHupOBaHUE CHHTETHUECKOM 1 (1
TEOPHH IBOJIOLNH] |
7 ||Mukpo3BoIIOIHSA 1 (1
[[DTambl 2BOTIOIIMOHHOTO
npolecca: MUKpO3BOIIOLNS U
MaKpOdIBOJTIOIHA | |
8 |[[TTomymsiiust — 3IeMEeHTapHas 1 (1
eIMHHIIA BOJTIOIIHH ||
9 |[[3akoH reneTHUECKOTO 1 0.5 (1
paBHoBecus [x. Xapau, B.
Baitn6epra. JlaboparopHas pabota
«BbIsIBIIEHNE U3BMEHYHBOCTH Y
ocobeit oTHOTO BHIa» ||
10 ||3akoH reHeTHYeCKOro PaBHOBECHS 1
Jx. Xapnu, B. BaiinGepra.
11 |[3akoH reHeruyeckoro paBHosecus || 1
Jx. Xapau, B. BaitnOepra.
12 |[[9nemenTapHbIe HaKTOPHI 1 (]
ABOJTIONHUH ||
13 ([[[9ddexT ocHOBaTems. DbdexT 1 (1
OYTBUTIOYHOTO TOPIBIIIKA] ]
14 |[[Murpauuu. U3omsmmm 1 (]
MOMYJISILMIA: reorpaduueckas,
Oounonoruveckasi||




Ne Tema ypoxka KonuuecTBo uacoB ‘ [ara DNEeKTPOHHBIE
W3yUYeHUS nudposbie
o0Opa3oBaTenbHbIC

pecypchbl

n/m Bcero| Kontponsasie|[IpakTuueckue
paboThI paboThI

15 |[[[EcTrecTBenHbIi 0TOOp — 1 (0]
HAaIpaBJISIOMHA (HaKTop
ABOJTIOIUH | |

16 |[EcrecTBenHslif 0TO0p — 1
HAIPABJIIOIIHIA (haKTOP IBOIIOIIHN

‘17 HBXOI{HaH JIMarHOCTUKA H 1 H 1 H H H

18 |[[TTonosoii o160p]] L1 ] | | [l

19 |[[[TpucmiocobaeHHOCTD 1 0.5 [
OpPraHU3MOB KaK pe3yJibTaT
MHKpO3BoJTIoIHU. JlaboparopHas
pabora «M3y4enune apomopho30B
U WMOaIanTalui y pacTeHHI 1
YKUBOTHBIX» ||

20 |[[TIpumeps! pUCTIOCOOICHUH Y 1 0.5 (]
OpraHu3MoB: MOP(OIOTUYECKHE,
buznonoruyeckue,
OMOXMMHUYECKHE, TOBEICHYECKUE.
JlaGopaTtopHnast pabota
«IIpucnocobrienus OpraHu3MOB U
WX OTHOCUTEJIbHAs
11E€JIECO00PA3ZHOCTHY ] |

21 |[[Bux, ero kputepuu U cTpykTypa. | 1 0.5 [
JlaGopaTopHnast pabota
«CpaBHEHHUE BUJIOB T10
MOP(}OIOrHUeCKOMY KpUTEPUIO»] ]

[EY

| | | |

‘22 HBI/II{, €ro KpUTEPUU U CTPYKTYpA. H

[23 |[[Crpyxrypa Buna]] |1 [ [ [

24 |[[BumooOpa3oBanue Kak pe3ynbrat| 1 (1
MHUKPOIBOJTIOIUH | |

25 |[[[CBs13p MUKPODBOJIIOIMH U 1 (1]
AMUJAEMHUOJIOTHH ||

26 | Makpo3Bosonus 1 (0]

[[Makpo3BOJIIOIHSI.
ITameoHTOTOrMYUECKIE METOIBI
M3Yy4YEHUs SBOTIONUH | |

27 |[[buoreorpadudeckue METOABI 1 (]
W3YUYEHUS IBOJTIOINH ||

28 |[[PMOpHomOrHYECKHE 1 1 (]
CPaBHUTEILHO-MOP(OIOrHIECKHE
METOIbI U3yYEHNS DBOJIOIMH] |

29 ([[[MonekynsspHO-T€HETUUYECKHE, 1 (]
OMOXUMHYECKHUE U
MaTeMaTHYECKUE METOIbI
W3YUYEHUs IBOJTIOIUH ||

30 |[[O6mue 3aK0OHOMEpHOCTH 1 [[1]
ABOJTIOIUH |




/o

Tema ypoxka

KoanuectBo yacos

Bcero

Kontponbsnsie|[IpakTuueckue
paboThI paboThI

[ara
W3yUYeHUS

DNEeKTPOHHBIE

nudposbie

o0Opa3oBaTenbHbIC

pecypchbl

31

[[AnanTuBHas paguamusi.
HepaBHoMepHOCT TEMIIOB
ABOJTIOIUH | |

(0]

32

Konrponbnas padora o reme
«MHKpPO ¥ MaKpO3BOIOLIUS

33

IIpoucxoxaenne sKU3HU

[[HayuHble TUIIOTE3BI
MIPOUCXOKICHUS )KU3HU Ha
3emie]]

(0]

34

[[[loHayuHbI€ pEICTABICHUS O
3apOXKACHUU KU3HU ] |

(0]

35

[[OcHOBHBIE 3TaMbI
HEOPTraHUYECKON IBOTIOIUH ||

(0]

‘[[FI/IHOT63I>I 3apOXKACHUS KU3HU | |

|

[

37

[[McTopust 3eMu U METOIbI €&
uzydenus. JlaboparopHas pabora
«3y4yenue u onncanue
HCKOMaeMbIX OCTaTKOB JIPEBHUX
OpraHu3MOBY ||

0.5

(0]

38

[[HayasibHBIE STAnbl OPraHUYECKOM
SBOJIIOIUH] |

(0]

‘[[3BOJ‘IIOHI/I$I 9yKapuoT||

|

[

40

[[OcHOBHBIE 3TAITBI YBOTIOINH
pPacTUTETHLHOTO MUPA.
[TpakTrueckas pabota «3yuenue
0COOCHHOCTEH CTPOCHUS pacTeHU
pPa3HBIX OTIIETIOBY]|

0.5

(0]

41

OCHOBHBIE 3TaIIbI 9BOJOINHA
PaCTUTCIILHOTO MUPaA.

42

[[OcHOBHBIC 3TAIBI YBOTIOIHH
’KUBOTHOT'O MHUpa]]

(0]

43

OCHOBHBIC ATaITbI OBOJOIHNHA
JKUBOTHOI'O MHpa

44

[[OBoMFOIIHS YKUBOTHBIX.
[TpakTuyeckas padora «3yuyeHnue
0COOEHHOCTEHN CTPOCHUS
MO3BOHOYHBIX KUBOTHBIX»] |

0.5

(0]

45

Pa3Butue xn3HM Ha 3emiie 110
spaMm U nepuogam

46

[[Pa3BuTHE XKU3HHU HA 3eMIIe 110
9pam U mepuoam |]

(]

47

[[MaccoBbie BRBIMUpaHUS —
IKOJIOTMYECKHE KPUIUCHI
pomLIoro] ]

(0]

48

[[CoBpeMeHHBIN IKOTOTHUYECKU
KPHU3HC, €T0 0COOCHHOCTH ] |

(]




Tema ypoxka KonuuecTBo uacoB ‘ [ara DNEeKTPOHHBIE
W3yUYeHUS nudposbie
o0Opa3oBaTenbHbIC

pecypchbl

Bcero| Koutponsnsbie|[IpakTnueckue
paboThI paboThI

49

[[CoBpeMeHHast cuctema
OPraHMYECKOro MPoILIoro||

50

[[OcHOBHBIE CUCTEMATUYECKUE
rpyIIIbl OpraHU3MOB| |

51

Konrponbnas padora mo reme
«ITpoucxoxaeHue KU3H»

52

Hponcxomeﬂne YeJI0BCKa

[[AHTpOIOJIOTHS — HayKa O
yesoBeke| |

53

[[Pa3BuTHE TIpEaCTaBICHUN O
MIPOUCXOKICHUH YeIOBeKa] |

54

[[MecTo uenoBeka B CUCTEME
OpPraHUYECKOT0 MHpA.
JlaGopaTtopHnast pabora «3yuenue
0COOCHHOCTEH CTPOCHHUS CKeleTa
YEIIOBEKA, CBS3AHHBIX C
MPSAMOXOXKIACHUEM» | |

0.5

55

[[ABmKy1ine cuibl
aHTpororeHes3a||

56

[[CooTHOIIEHNE OMOJIOTHYECKUX U
COILIMATILHBIX (PaKTOPOB B
aHTpororeHese]|

57

[[OcHOBHBIE CTaguU
aHTpororeHes3a]|

‘OCHOBHHG CTaJMy aHTPOIIOTeHE3a

[[ITaneoreneTuka u
rajieoreHoMuKa| |

‘HaﬂeOFeHeTI/IKa " [MaJICOTCHOMMKA

[[OBOIO1IHSI COBPEMEHHOTO
YeJloBeKa| |

[[UenoBeueckue pachl.
[TpakTrueckas padbota «3yuenue
DKOJIOTMUYECKUX aJlanTallii
qeoBeKay | |

0.5

63

[[MexXaMCUUIUIMHAPHBIE METOIbI
AHTPOIIOJIOTHH ||

64

KonTponbhas pabota no teme
[TpouncxoxaeHue yenoBeka

65

IKoJorus

[[3apoxaeHue u pa3BUTHE
9KOJIOTHH ]

66

[[MeTo bl 2KOJIOTHH.
JlaGopatopHas pabora «3yuenue
METO/I0B 3KOJOIMUECKUX
UCCIIEI0BAHUINN | |

0.5




Ne Tema ypoxka KonuuecTBo uacoB ‘ [ara DNEeKTPOHHBIE

n/n Beero|Kontponsasre|[[Ipaxtiueckue] 13YIeHAA|  1HdpoBHIe
paGOTEI paGOTHI o0pazoBaTenbHbIC
pecypchl
67 ||[[3HauecHHE PKOJIOTHYCCKUX 1 (1
3HAHUU JIJIs1 YeIoBeKal |
68 ||Opranusm u cpeaa 1 (1

[[Oxomornueckue GpakTopsi]]

69 |[[AGuoTnueckue pakTopsl. CBET 1 0.5 [
KaK 9KOJIOTUYECKUH (haKTop.
JlaGopaTopHnas pabota
«BrIsiBIeHHE TIpUCTIOCOOIEHUI
OPTraHU3MOB K BJIMSTHUIO CBETa» ||

70 |[[AGuOoTHUYeCKHE PAKTOPHI. 1 0.5 [
TeMneparypa Kak 3KOJIOTMYECKUI
daktop. JlaboparopHas pabora
«BpIsiBIIEHNE TIpUCTIOCOOIEHU
OpPTaHU3MOB K BIHSHHIO
TeMIEpaTypb»||

71 |[[AGuoTHYecKHE GaKTOPHI. 1 0.5 (]
BnakHOCTB Kak 9KOJIOTHYECKU
dakrtop. JlaboparopHas padora
«AHaToMHUYeCKHe 0COOEHHOCTU
pacTEHUN U3 pa3HbIX MECT
obutaHum ]|

H | | [l

‘72 H[[Cpe)lbl o0UTaHUS OPraHU3MOB] | H

‘73 HPy6e>KHLH71 KOHTPOJIb H

| | | ]

‘74 H[[BHOJ’IOFI/I‘IGCKI/IC PUTMBI] | H

R~ |-

(0]

75 |[[[P’Ku3nenHbie hopMbl
OpraHu3MoB|]

[ [

-

‘76 H[[BI/IOTI/ILIGCKI/IG (axTopsl]] H

77 |[[3naueHne OMOTUYECKUX 1 (1
B3auUMOJICUCTBUI 11
CYILECTBOBAHHUS OPIaHU3MOB B
cpene oouTaHus||

78 ||KonTponbHas pabota o Teme 1 1
OpranusMm u cpeia

79 (DkoJsorust BUAOB 1 [[1]

[[OKkonoruueckne XxapakTepUCTUKI
MONYJIALNH] |

80 |[[[OcHoBHBIE OKA3ATEIH 1 (]
HOMYJISIINHN: YHCICHHOCTD,
IUIOTHOCTb, BO3pAcTHasl U M0JIOBast

CTPyKTypa]]

81 ||[[OcHoBHBIE TOKA3ATETH 1 (1
HOIYJISALUH: POXKIAEMOCTb,
NPUPOCT, TEMIT POCTA, CMEPTHOCTD,
MUTpaLuu| ]

-

[

‘82 H[[Sxonomqecxaﬂ CTPYKTypa H




Ne Tema ypoxka ‘ KonuuecTBo uacoB ‘ [ara DNEeKTPOHHBIE
n/m Beero|Kontponsasre|[[Ipaxtiueckue] 13YIeHAA|  1HdpoBHIe
paBoOTHI paBoOTH o0pazoBaTenbHbIC
pecypchl
| |nonyssumn]] L | | |
83 ||[[[lnHaMuKka mOMyJIsAIuu U €€ 1 (1
peryJsinus| |
84 ||[[KpuBbIe pocTa YHCICHHOCTH 1 [
nonyssiyu. Kpuble BbDKUBaHMs | |
85 |[[Dxomoruueckas HHIIA BU/A. 1 0.5 [
JlaGopaTopHnast pabota
«IIpucriocobneHus ceMsH
pacTeHUM K pacceICHUION ]
‘86 ‘[[BI/II[ KaK CHCTEeMa TOMYJISIIHA] ] H H H H H[D]
87 ||[[3akoHOMEpPHOCTH MOBEACHUS U (]
MUTpaLUM )KUBOTHBIX ||
88 ||KonTponpHast pabota o Teme 1 1
DKOJIOTHS BUIIOB
89 |Ikosiorusi coodIECTB 1 [
[[Coobr1ecTBO OpraHu3MOB —
o6uoreHo3s]]
90 |[[Oxocucrema Kak OTKpBITas 1 (01
cucremal |
91 |[[KpyroBopoT BEIIECTB U MOTOK 1 [
SHEPTUU B IKOCUCTEME] ]
92 |[[OcHoBHBIE TOKa3aTETH 1 (1
HKOCHUCTEMBI ||
‘93 H[[3Konomqecxne TUPAMHUTBI | | H 1 H H H H[|:|] |
‘94 H3KOJ'IOFI/111€CKI/IG TTUPAMH/TBI H H H H H |
95 |[[M3meHeHust COOOIECTB — 1 (]
cykueccuu| |
96 |U3menenust cooOmEecTB — 1
CYKIIECCUH
97 |[[TIpupo/HbIC SKOCHCTEMBI. 1 (1
DKOCHCTEMBI 03€p U PEK.
DKOCUCTEMBI MOPEI M OKEaHOB] ]
98 ||[IpupoaHbIE SKOCUCTEMBI. 1
DKOCHCTEMBI 03€p U PEK.
DKOCHCTEMBI MOpEH U OKEaHOB
99 |[[TIpupomHBIE YKOCUCTEMEI. 1 (1
DKOCHCTEMBI TYHJIP, JIECOB,
CTerneM, MyCThIHB ||
100 |[[TpupoaHbIE SKOCHCTEMBI. 1 (1
DKOCHCTEMBI TYHJIP, JIECOB,
CTeneH, MyCThIHb
‘101 H[[AHTponoreHHLIe 9KOCHCTEMHI || H H H H H
102|[[[YpboskocHCTEMBL. 1 0.5 (]
[Tpaktuyeckas padora «3yueHnue
Y OTMCaHue YPOOIKOCUCTEMBI» |]




Ne Tema ypoxka KonuuecTBo uacoB ‘ [ara DNEeKTPOHHBIE
/T W3yUYeHUS nudposbie
o0Opa3oBaTenbHbIC

pecypchbl

Bcero| Koutponsnsbie|[IpakTnueckue
paboThI paboThI

103 |([[3axoHOMepHOCTH (hopMupoBaHus| 1 (]
OCHOBHBIX B3aUMOJCHCTBUI
OpPTraHU3MOB B IKOCUCTEMAX ]|

104 |[[MexaHHU3MBI BO3/ICHCTBUSA 1 (1
3arps3HEHUN pa3HbIX TUIIOB Ha
CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIHOHHOM
Y DKOCHCTEMHOM YPOBHSIX ]

105||KonTponbHas paboTa mo Teme 1 1
DKOJIOTHSI COOOIIECTB

106| buocdepa 1 (]

[[buocthepa — oOmerianeTapHas
o0omouka 3emin|]

107||[[Yuenue B. 1. Bepnanckoro o 1 (1
ouocdepe]]

108||Yuenue B. U. Bepnaackoro o 1
ouocdepe]]

109 |[[3axoHOMEpPHOCTH 1 (1
CyIecTBOBaHMs Onocdepsi]|

110||[[KpyroBopOTHI BeUiecTB U 1 (1
OMOTreOXMMHYECKUE ITUKIIBI] |

111||[[3onampHOCTL GHOCHEPHI. 1 (1
OcHoBHBIE OMOMBI CyIIH| |

‘112“[[YCT0171I1HB00TL ouocdepsi]] H 1 H H H[[l]

113||[KonTpomabHas paboTa 1o Teme 1 1
buocdepa

114|YesioBeK U OKPY3KAIOIIAs Cpeaa 1 (]

[[DKoM0TMUEeCKNE KPUZUCHI U X
MIPUYHHBI | |

115|[[Bo3zaeiicTBrE YelioBeKa Ha 1 [
6uochepy]]

116||[[AHTpOTIOTeHHOE BO3/ACHcTBHE Ha || 1 (]
pacCTUTEIbHBINA U )KMBOTHBIA MUp] |

‘117“[[OxpaHa PUPOIH] | H H H[D]

118||[[OcHOBHBIE TPUHITUIIBI 1 [
YCTOMYHUBOTO pPa3BUTHUSA
4eJI0BEYECTBA U IPUPOJIb]]

119||[[PatmoHaibHOE 1 (1
HPUPOJIOITIOIB30BAHKE U
COXpaHeHHe OMOIOTHYECKOTO
pazHooOpa3us 3emn| |

120||0600meHune 1 [[1]

[[OGo6meHne 1o TeMe
«Muxkpossoronus u e€




Ne Tema ypoxka ‘ KonuuecTBo uacoB ‘ [ara DNEeKTPOHHBIE
n/m Beero|Kontponsasre|[[Ipaxtiueckue] 13YIeHAA|  1HdpoBHIe
paBoOTHI paBoOTH o0pazoBaTenbHbIC
pecypchbl
| |lpesymeraren]] L | | |
121|[[[O6Go06mieHuEe 1O TEME 1 (]
«MakponaBoronus u eé
pe3yJIbTaThD» ||
122|[[[O60o06meHue O TEME 1 (]
«IIpoucxoxaeHue u pa3BuTue
JKU3HU Ha 3emiey ]|
123|[[O600menue o Teme 1 [
«lIponcxoxaeHne yenoBeKa —
AHTPOIOTreHE3» ||
124|[[O600menue o Teme «komorus | 1 [
— HayKa O B3aMMOOTHOIICHUSX
OPTraHU3MOBY ||
125|[[[OGo0b1ieHue o Teme 1 [
«Opraau3Msel U cpeia OOUTaHMS» ||
126|[[O606menue mo Teme «Ikosorust || 1 (1
BUJIOB ¥ TIOMYJISIITUAI» ||
127|[[O606menue mo Teme «buocdepa | 1 (1
— TJI00aJIbHAS YKOCUCTEMAY ]|
128||0000111eHIE U CUCTEMATHU3ALUS 1
3HaHMi 3a Kypc 11 kiacca
129||060011eHHE U CHCTeMAaTH3 AN 1
3HaHMM 3a Kypc 11 kiacca
130(|O00011IeHNE U CUCTEMATU3AIUS 1
3HaHMH 3a Kypc 11 kiacca
131||O00011eHne 1 cucTeMaTH3aIus 1
3HaHMi 3a Kypc 11 kiacca
132||0O00011IeHNE U CUCTEMATU3ALIS 1
3HaHMM 3a Kypc 11 kiacca
‘133 HHTOFOB&H KOHTpPOJIbHAs paboTa H 1 H 1 H H H
134||000011eHne 1 cucTeMaTH3aIus 1
3HaHu# 3a kypc 10-11 kiaccos
135{|O000111eHIE U CUCTEMATU3AIUS 1
3HaHM 3a Kypc 10-11 kiaccos
136{|O00011IeHIE U CUCTEMATHU3ALUS 1
3HaHMM 3a Kypc 10- 11 kiaccos
OBUIEE KOJIMYECTBO YACOB IIO || 136 10 7.5
I[MPOT'PAMME




		2024-11-01T12:04:39+0400
	Иванова Ираида Генриховна
	Я являюсь автором этого документа




