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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamery "buonorus" (manee - Oumonorusi) Ha
ypOBHE cpenHero obmiero obpazoBanusi pa3zpaboraHa Ha ocHoBe dDeneparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepammmy,
®I'OC COO, Konuenuuu mnpenonaBaHus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUH (eepanbHOi paboueii mporpaMmbl BOCITUTAHHUS.

VYyeOubiii npeametr «buonorus» yriayO0naéHHoro ypoBHA uzydenus (10-11
KJIACChI) SIBISIETCS OJHUM W3 KOMIIOHEHTOB IpEeAMETHOW obnacth «EcTecTBEHHO-
HayuHble TmpeaMmeTsl». CormacHo mnonoxeHusiMm DOIOC COO mnpoduibHbIE
y4ueOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJE€HHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenaniin  oOy4eHUsT Ha YPOBHE CpeAHEro ooOiiero oOpa3oBaHUsA U
IpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01muM, cpeaHuM TTpodeCCHOHAIBHBIM U BBICHITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 H3THX Y4eOHBIX MPEJAMETOB [OJDKEH OBbITh OpHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/1a4y, CBSI3aHHBIX C HpodopueHTanuend oO0yYaromuxcsi U CTUMYJIHPOBAHUEM
UHTEepeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HAHMsS, CBSI3aHHOTO C OMOJIOTHEH,
MEUIMHOM, SKOJIOTUEN, ICUXOJIOTUEH, CITIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebHomy mpeamety "buonorus" naér npeacrtaBieHHE O
Helnu M 3ajadax M3ydeHusi yuyeOHoro mnpenmera «buonorus» Ha yriyOi€HHOM
YPOBHE, ONpeAeIisieT 00s13aTeNbHOe (MHBAapUAHTHOE) IPEAMETHOE COACPIKAHUE, €T
CTPYKTYPUPOBAaHHME TIO pas3feliaM MU TeMaM, paclpeiesieHHe I0 Kjaccam,
PEKOMEHIYEeT TMOCIEeI0BaTeIbHOCTh HM3yUeHHUsi ydyeOHOro marepuana ¢ yd€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTMKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peaqn30BaH MPUHIUI MPEEMCTBEHHOCTH C H3YYEHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  MOCIEAYIOIIEe pPa3BUTHE  OHOJOTUYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, TMPEICTaBICHUA O 3J0pOBOM 00pas3e >KW3HM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromeu mnpupoaHoit cpene. B
nporpaMme no OHMOJOTMM TaKKe IOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeaMera
«buomorusiy B peanmuzanuu  TpedoBanuii PIOC COO Kk 1UIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MpPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOpMHpPOBaHUHM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIbHOW  JI€ATEIbHOCTH
o0ydarommxcs MO0 OCBOCHHUIO COACpXaHHS OHOJIOTHYECKOro 0Opa3oBaHHSA Ha
YPOBHE CpeAHETO 0011IeT0 00pa3oBaHuUs.

VYuebnniii npeamer «buonorus» Ha ypoBHE cpeaHero odmiero oopasoBaHus
3aBeplIaeT OMOJIOTMYECKoe O00pa3oBaHME B IIKOJIE MW OpPUEHTHUPOBAH Ha



pacliMpeHrue U yriiyOJieHHe 3HaHUM 00ydYarolmuxcsi O JKUBOW MPUPOJE, OCHOBAX
MOJICKYJIIPHOM W KJIETOYHOW OHWOJOTHH, SMOPHOJIOTUM M OWOJOTUM PAa3BUTHA,
TEHETHKH, CEJICKI[UU, OMOTEXHOJIOTUH, IBOIOIIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIEAYIOIIEMY MOJYyYEHHUIO
Onojornyeckoro  oOpa3oBaHMs B By3ax M OpraHM3alusAX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpM aHUs COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TOJYYCHHBIX TP HW3YYEHUH  OOyYaArOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX DPA3fesIOB OMOJOTMH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kimaccax 3TH 3HAHUA TMOJy4yarT pa3BuTue. Tak,
pacIIMpeHbl W YIIyOleHbl OWONOTHYECKHE 3HAHUS O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusiXx, OpraHU3ME 4YEJOBEKa, OOIMUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENHHO BKJIFOYEHBI OMOJIOTHUECKUE CBEACHUS TPUKIIAHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOJIb30BaTh KAK OPUEHTHUPHI IS TOCIETYIOIIETO
BbIOOpa mpodeccur. Bo3mMokHa Takyke MHTErpamus OHOJOTMYECKUX 3HAHHUM ¢
COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJYYCHHBIMHA OOYYAIOIIUMUCS TIPU H3yUCHHUH
busuku, XumMun, reorpaduy 1 MaTEMATUKH.

Ctpykrypa mporpaMMmbl 1o ydeOHOMYy mpeametry '"buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 9SBOJIOIMOHHBIA TOAXOAbI K HW3YYEHHIO OWOIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3ALMH, BOJIOLMN OPraHUYECKOTro MUpa Ha 3eMJle,
COXpaHEHHsSI OHOJIOTMYECKOr0 pa3HooOpasusa tuiaHeThl. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJSIDHOW M KJIETOYHOM OWOJOTUHU, IMOPUOIOTHU U
OMOJIOTUN PA3BUTHUS, T€HETUKU U CEJIEKIUH, OMOTEXHOJOTUH U CUHTETHYECKOU
OMOJIOTUH, AKTyalU3UPYIOTCS 3HAHMS OO0ydarlIMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonormu ueioBeka. B 11 kimacce wm3ydaroTcs SBOJIOIMMOHHOE
y4eHHe, OCHOBBI KOJIOTHH U yUeHHue o Ouocdepe.

VYuebuniii mnpeamer  «buonorus»  mpu3zBaH  00eClEYUTh  OCBOEHHUE
OOyYarOIIMMUCST OMOJIOTHYCCKUX TCOPUH M 3aKOHOB, WJICH, IPUHIIUIIOB U MTPABHII,
JIEXKAMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOToo0pa3uM M OCOOCHHOCTAX KIETKH, OpraHu3Ma, OISy,
OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYUYHBIX JOCTHKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHY, MIPUKIIAHBIX aCTIeKTaX OMOJIOrMYecKuX 3HaHui. J{is
pa3BUTHS U TOAJEPKaHUS HMHTEepeca OOydallMxcsa K OHOJOTHHM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuaja B COAEPKaHUU MPOTPaMMBbI
1o OMOJIOTUU TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHUS
TOM WM WHOW 00JlacTh OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeiKHBIX
YUEHBIX B PEIICHUE BAKHEUITUX OUOJIOTHYECKUX U IKOJIOTUYECKHUX MPOOJIEM.



Lenp n3ydenus yueOHoro npeamera «buonorus» Ha yriyOa&éHHOM ypOBHE —
OBNIAZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHM3allud JKUBBIX CHCTEM pa3HOro paHra M NpUOOpeTeHHEe YMEHUM
UCIIOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHMU HMHTEpEca K ONpeAesEéHHON obiactu
npo(ecCUOHANBbHON JIeATETbHOCTH, CBSI3aHHOM C OMOJIOTHE, WM K BBIOODPY
y4e0HOT0 3aBeICHUS I MTPOJOIIKEHHSI OMOIOTHYECKOT0 00pa30BaHusl.

JloctmkeHnne 1enu u3ydeHus yueOHoro mnpeamera «buonorus» Ha
yIrayO0nEHHOM YPOBHE 00€CTIE€UMBACTCS PEIICHUEM CIIeIYIONINX 3aa4:

OCBOEHHUE 00YYarOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHUSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MPaBHUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOCHHH, MHOTO00pa3WH H OCOOCHHOCTSAX OHOJIOTHYSCKHX CHCTeM (KIICTKa,
OpraHu3M, MOMYJIAIHNs, BUI, OMOTEOIIeH03, OMocdepa); O BHIAAIOITUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B ONOJIOTHH;

O3HAKOMJIEHHE OOYYalomMXCsi C METOJaMU TO3HAHMS KUBOW MPHUPOJIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSpHOU U
KJIETOYHON OMOJIOTUM, HSMOPHOJIOTUM W OHOJIOTMM pa3BUTHS, TEHETHKH U
CEeJIEKIMHM, OHOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHH, MaJEOHTOJIOTHH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEIBHOIO  IPOBEJIEHUS  OMOJOTHYECKUX
UCCIIEIOBaHMM B Jlabopatopuu U B Ipupoae (HaOIIoAeHHE, W3MEPEHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBNaZicHHEe OOYyYalOIUMHUCS YMEHHUSIMU: CaMOCTOATEIbHO  HAXOJUTH,
aHAJIM3UPOBAaTh U HCIIOJIb30BATh OMOJOIMYECKYI0 HH(POpPMAIUIO; MOJIb30BATHCS
OMOJIOrMYECKON TEPMHHOJIOIMEN M CHUMBOJIMKOW; YCTaHaBIMBAaTh CBS3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIHHO-)KOHOMHYECKUMH U  IKOJIOTHUYECKUMU
npobiieMaMy YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH IO
OTHOILEHUIO K OKpYXarollel NpupodHON cpene, COOCTBEHHOMY 3I0pPOBbIO U
3I0POBBI0  OKpYXAlOUIMX JiojAed; OOOCHOBBIBaTH M COOJIOJaTh  MEphI
npoHIIakKTUKU MH(GEKIIMOHHBIX 3a00J€BaHUN, TPABWIA MOBEACHUS B MPUPOJE U
oOecrieueHus1 0€30MacHOCTH COOCTBEHHOW KU3HEIEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX TMPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHbBIC HAyUHBIE OTKPBITUS B 00JIaCTH OHOJIOTHH;

pa3BuTHEe y 00y4arOIUXCsl UHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIPOLECCE 3HAKOMCTBA C BBIAAIOIIMMUCA OTKPBITUSIMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMA B OWOJIOTHH, pEIIaeMbIMH €I TpobiIeMaMH, METOI0JIOTHEH
OHMOJIOrMYECKOTO UCCIICIOBAHMUS, POBEACHHUS HKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM, peleHUs] OMOJIOrMYECKUX 3a/1ay, MOAEIMPOBAHUS OMOJOTHUYECKUX
00BEKTOB U IIPOLIECCOB;



BOCIIUTAHUE Y OOYYAIOMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICJILHBIM €€ 00bEeKTaM U SBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
IFeHETHYECKOW TPaMOTHOCTH, OOMIeH KyJIbTypbl TOBEJACHUS B MPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHNEe  OOyYArOIIMMHCS  KOMIIETEHTHOCTH B PaIlMOHAJILHOM
MIPUPOOIOIL30BaHNN (COOIOICHNE TIPaBWJI TOBEICHUS B TPHUPOJE, OXPAHBI
BUJIOB, SKOCHUCTEM, OnOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3JI0POBbS
OKpyXaromux JoAer (coOmogeHuss wMep npoduiakThkyd — 3a00JIeBaHUMH,
oOecrieyeHue O€30MACHOCTU KU3ZHENEATCTHHOCTH B YPE3BBIUYAWHBIX CUTYAIUSIX
OPUPOAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OMOJOTHYECKUX 3HAHUHA U YMEHUH B TTOBCETHEBHOM KU3HU;

CO3JaHWE  YCIOBUW  JUIsI  OCO3HAHHOTO  BBIOOpAa  OOYyYaIOIIUMHUCS
VHIUBUYaJIbHON o0Opa3oBaTeIbHON TPaeKTOpUHU, CITIOCOOCTBYIOIIEH
nocJlieyonemMy mnpo(ecCHOHaTbHOMY CaMOOIPEEICHUIO, B COOTBETCTBHHM C
WHIUBUy AIbHBIMUA HHTEPECAaMH M IOTPEOHOCTSIMH PETHOHA.

OO1ee 4nca0 4acoB, OTBEICHHBIX HA M3y4eHHE OMOJIOTHHM HA yriyOJeHHOM
YpPOBHE cpeaHero obmiero oopa3zoBanus, coctaBiser 204 vaca: B 10 kimacce — 102
yaca (3 yaca B Hejieno), B 11 kimacce — 102 ygaca (3 gaca B HeJeio).

OT6op opraHu3anMoHHBIX (OPM, METOJOB M CPEACTB OOyYECHHS OHOJIOTUH
OCYUIECTBJISIETCS ¢ YYETOM CHenu(pUKU €ro COJAEp:KaHWs U HaINpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B  OpraHM3AIUSAX  CPEIHETO
Ipo¢eCCHOHATILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTebHBIM YCIOBUEM MPU 00yYEHUU OMOJIOTUM HA YIITyOJIEHHOM YPOBHE
SBIIIETCSl TMPOBEJEHUE JTAa0OpaTOPHBIX M MpakTHdyeckux padoT. Takxke ydactue
OOy4JaroIMXCcs B BBITOJTHCHUHM TPOEKTHBIX M YUCOHO-HCCIIEIOBATEILCKIX PaboT,
TEMaThKa KOTOPBIX OMPENEISIeTCS YYUTEJIeM Ha OCHOBE  HWMEIOIIUXCS
MaTepHaAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX yCIOBUIA.

COAEPXKXAHME OBYUYEHUA
10 KUIACC

ConepkaHue mporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapcTBeHHoi utoropou arrecraiuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHas OMOJIOTHsI — KOMIUJIEKCHasi Hayka. KpaTkasi uCTopusi pa3BUTHUS
Ouosiornu.  buonornueckue HaykKd W H3ydyaeMmble  UMHU  TPOOJIEMBI.
dyHAaaMeHTalbHbIE, NPUKIAIHBIE W TOUCKOBBIE HAyYHBIE HCCIEIOBAHUS B
OHOJIOTHH.



3HayeHue Ouonaoruu B (HOPMUPOBAHUM COBPEMEHHOU €CTECTBEHHO-HAy4YHOU
kaptuHbl mupa. IIpodeccun, cszanHbie ¢ OWonoruel. 3HaAYeHUE OHOJIOTHH B
MPAKTUYECKON JIESITEIbHOCTH YEJIOBEKA: MEIULIUHE, CEJIbCKOM  XO3SICTBE,
MIPOMBILLJIEHHOCTH, OXPAaHE IPHUPOIBI.

JlemoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. /lapsuH,
VY. TI'apgeii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunnkos, H.
. Basunos, H. B. TumodeeB-Pecorckuii, [Ixx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JIpYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cUCTEMbI U MX U3YYeHHUE

JKuBble cucTeMBI Kak mpeaMeT u3ydeHus Ouosioruu. CBOWCTBA J>KHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JUCKPETHOCTh U ILEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOPTraHU3ALMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJSIPHBINA, KJIETOYHBIMH,
TKAHEBBIN, OpraHU3MEHHBIMN, MOMYJIIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(OuoreonieHoTuueckuit), Ouocdepuniit. Ilporeccbl, NpoUCXONAIME B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >XKWUBOTO. JKu3HBb Kak (opma CyliecTBOBaHHMS
Marepun. Hayku, nzyyaroine KMBbl€ CUCTEMBI HA Pa3HbIX YPOBHIX OpraHU3alUU.

N3yuyenue xuBbIX cucteM. MeToasl Ouosornueckoi Hayku. HaOmtonenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llonarue o 3aBucuMon u
HE3aBUCUMOUM TiepeMeHHOU. IlnanupoBanume skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsiTue BBHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosiormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yibTaToB. [IpyuumHBI WCKaXeHUsT PeE3yJIbTATOB JKcrepuMmeHrta. llonarue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiel u cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «buosorndeckue
cucrteMb», «CBOWCTBA JXUBOM MATEpUM», «YPOBHH OPraHU3ALMU KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKH», «TKaHW KHUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEUECKOro opraHusmay», «bmoreomenos», «buocdepa», «Metombl
W3YUYCHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJoBaHUE s IPOBEACHHUS
HaOII0/ICHU M, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHUE PA3IUYHBIX METOAOB MpH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorusi KjieTKku



Knetka — CTpyKTypHO-(QYHKIMOHAJIbHAs eAuHUIA XuBoro. HMcropus
oTkpbITua KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OcHOBHbIE TOJIOKEHUSI COBPEMEHHOMN KIJIETOUYHOMN
TEOPUH.

MeTonbl  MOJIEKYJSIDHOM M KJIETOYHOM  OMOJIOTMM:  MHUKPOCKOMIUS,
xpomatorpadus, 371eKTpodope3, METOJ MEUEHBIX aToMOB, Au(QepeHnnaIbHOe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKcUpo8anHvlx
Klemok. DIEeKTpOoHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

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

Tabmuubl u cxembl: «CBETOBONW MHUKPOCKOM, «DIEKTPOHHBI MHKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITHUIY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUATIbHBIX KIJIETOK.

IIpakTuyeckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomarorpadus, aekTpodope3, auddepeHIaATbHOE HEHTPUGYTUPOBaHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona m e€ ponb Kak pacTBOPHUTEN, peareHTa, y4acTHEe B CTPYKTypHpPOBaHUU
KJIETKH, TETUIOPEryysiiuu. MuHepanbHble BEIIECTBA KJIETKH, UX OWOJIOTHYECKas
poJib. POJIb KATHOHOB U aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KJIETKH. buosornueckue mnoauMmepsl. benku.
AMMWHOKHCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€KOBOM MoseKybl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBi3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpyktyphl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukamuss  Genkos.
buonornyeckue GpyHkiuu 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuIbl, UCaXapyibl, OJUTOCaXapyuabl U MOJIHCAXAPUIBL.
OO0mmii 1MaH CTPOeHHS W (PU3UKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlunuaet. 'mapodunsHo-rUapOdPOOHBIE cBOMCTBA. Kitaccudukanus TUNum0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKUIUU
aunuaoB. OOme cBONCTBAa OMOJOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYTIPOHULIAEMOCTb.

Hyxkneunnoseie kucnotel. JJHK u PHK. CrpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. [IpaBuno Yapradpda. Ctpykrypa



JAHK — nBoiinast cnupanbs. MectonaxoxjaeHue u ouonornueckue gynkuuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue moinekynbl AT®. Makpospruyeckue cBsizu B Mmoisekyiae ATO.
buonorunyeckue ¢pyukiuuun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (QPYHKIIUU B
kietke. [pyeue wnykneozuompugocpamer (HT®). CexsenupoBanue JHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykrypHasi Ouosnorus: OMOXMMHUYECKHUE U OMO(U3NYECKUE UCCIIEAOBaAHUS
cocTaBa MW IPOCTPAHCTBEHHOW CTPYKTYphl OHOMONEKyHl. Mooeruposanue
CMPYKMYpsl U QYHKYULi OUOMONEKY U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
Opeanuyeckull CuHme3s OUOMONEKYN U UX HENPUPOOHBIX AHAT0208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, /Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHue XUMHUYECKUMX 3JEMEHTOB B HEXKHMBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuubl n cxembl: «llepuoguueckas Tabauna XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHue MOJEKyJibl BOJb», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHUe
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYINb, «CTpoeHHE MOJIEKYII
yrieBonoB», «CTpoeHne MoJIeKyad JHUOUAoBY», «HyKIenHOBbIE KHCIOTBI»,
«Ctpoenne Mosnekyyibl ATOy.

O6opynoBaHue: XUMHUYECKAsI TOCYAa U 000PYIO0BaHHUE.

JlabopaTopHas padora «O0HapyxeHUE OEIKOB C MOMOIIbI0 KAYECTBEHHBIX
peakuii».

JlabopaTtopnass  pabora  «McciemoBaHne ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue n QyHKIUM KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoTUuIecKkoi kiaeTku. Kierounast creHka OakTepuil U apXei.
OcoOeHHOCTH CTpOEHUs] TeTepoTPO(PHON W aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTO 1 poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHHE AYKapUOTHYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (turazmaiemma).  CTpykTypa —IUTa3MaTUYECKON
MeMOpanbl. TpaHcropT BelIeCTB yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneruénnas auddysus), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. Pabota HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLMTO3, paronuTo3. Dk301uTo3. Kierounas
crenka. CTpykTypa v QYyHKIMH KIETOYHOM CTEHKH pacTeHUM, rpuloB.



Hutomna3ma. [uto3omne. Llutockener. [Ipmxenne nurormiazMbl. OpraHouasl
kiaeTku. OnHomMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapart T'onbmku, JTU30COMBI, UX CTpoeHHWE W (QyHKIHH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKH. CTpoeHHE TpaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6enkos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpaHyJsipHbIA)  SHIOIUIA3MATUYECKUN
petukyinyM. CekpetopHas pyHkuus anmnapata ['onbmxu. Moouguxkayus denxos 6
annapame [ onvoocu. Copmuposxka bOenxkos 6 annapame Ionvoxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosu pacturenbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHJPHUH,  IUTACTHJBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MUTOXOHApWUN u Tutactuia. llepBudHsle,
BTOPUYHBIE U CIIOXKHbIE  IUIACTUIBl  (POTOCHUHTE3UPYIOLIUX  DYKAPHUOT.
XJ0pOIIacThl, XPOMOILIACTHI, TIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpanHubie opranouabl kjieTku CTpoeHue U (PYyHKIUU HEMEMOpPAHHBIX
OpraHOHJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmeo.
MukpodunamenTsl. Axkmunosvie muxpoguiamenmol. MpbIIEUHBIE  KIIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. KinetouHbrit
ueHtp. CrTpoeHune u JBUKEHHE JKTYTHUKOB M PpeCcHUYEeK. MHKPOTpyOOUuKH
nuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

SAnpo. OGomnouka siipa, XpOMaTHH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuuu. Snepupiii O0enkoBbI MaTpukc. lIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B HHTep(azHOM sifpe. Iyxpomamur u eemepoxpomamun. benxu
XpOMaTWHa — TUCTOHBL. Jlunamuxa sdepHou 000104KU 6 Mmumosze. HoepHuvlil
MPaucnopm.

Kiierounble BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun

[Toptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupl U cxembl: «CTpoeHUE 3YKApUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUMNY», «Aapo», «CTpoeHne NpOoKapruOTHIECKON KIIETKI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpONIpenapaTbl OaKTepUAbHBIX KIETOK.

JlabopaTtopHass paOora «l3ydyeHue CTpPOEHHsSI KIETOK Ppa3IMYHBIX
OpraHU3MOB).

IIpakTnueckas padora «l3yyeHrue CBOMCTB KJICTOYHON MEMOpaHbD.



JlaGoparopnasi padora «lccienoBanue mia3mMoiin3a W JEIUIa3MOJIM3A B
PACTUTEIBHBIX KICTKAX).

IlpakTnueckass paGora  «l3ydyeHue  [OBWKEHUS  LUTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelleCTB M NpeBpallleHNe JHEPTHH B KJIETKe

AcCUMUITATIHS 1 AUCCUMUIISIITUS — JIBE€ CTOPOHBI MeTabonmm3Ma. Tumbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN U rerepoTpodHbI. YyacThe KuUCIOpoja B OOMEHHBIX
nmpoieccax. OJHepreTuyeckoe oOecrneueHue KieTku: mnpepanieHue ATD B
OOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Metabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JICUCTBUS.
Kodepmentsl. Otinunst pepMeHTOB OT HEOPraHUYECKUX KaTaiu3atopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHBHBIX
peakIuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OpraHUYECKUX BellecTB B KieTke. DOTOCHHTES.
AHOKcueenHblll U OKcueeHHbll Gomocunme3 y obaxkmeputi. Ceemocobuparowjue
nUCMeHmbl U NUSMEeHMbl PeakyuonHo2o yenmpa. Poib XJI0poImiacToB B IpoLecce
dotocunteza. CBetoBas u TeMHOBas paszpl. Pomoovixanue, Cs., Cy. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMe paznuyHbIX (PakTOpoB
Ha CKOpocTh (poTocuHTe3a. 3HaUeHue (PoTocuHTE3A.

XeMOCHHTE3. Pa3noo6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUPYIOIIKE OaKTepuH, KeIe300aKTepuu, CEepoOAKTEPUH, BOJOPOAHbBIE
OakTepuu. 3HAYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Oposkenus. [IpomykTbl OpoKeHHS W HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHEBIe OpraHu3MBbl. Oranbl SHEPreTUYECKOTO oOMmeHa.
[ToaroroBuTeNnbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonoruyeckoe okuclieHHe, WIK KIETOYHOE JibIxaHue. Poib MUTOXOHIpHil B
npoleccax onogornyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeusi memoOpanHoco epaouenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIeCTB nepea aHa3poOHBIM. D(PGHEKTUBHOCTH SHEPIreTHYECKOTro 0OMEHa.

JdemoHcTpanuu

[Toptpetsr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenprapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DPOTOCHHTE3Y, « DHEPreTHUECKU 00Men», «brocruHTes
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBAaHME IJII MPUTOTOBICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.



JlaGoparopnass padora  «l/3ydyeHue  KATAIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopaTtopnass pabGora «M3ydeHue (HEepMEHTATUBHOTO pACIICTICHUS
MIEPOKCH/Ia BOJIOPO/Ia B PACTUTEINIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaencreenHass uHpopmManus u peajausanus eé B KJIeTKe

Peakuun mMarpuyHoro cunres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEaKLMIX
MaTpPUYHOIO CHHTe3a. Peanuzanus HacineAacTBeHHON MHpopManuu. I eneTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUIIUMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIETbHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancropTHeix PHK B OnocunTtese Genka.
VYcenoBust Ouocunteza Oenka. KoaupoBanue amuHOKUCIOT. Posb pubGocom B
onocuHTe3e Oenka.

CoepemenHvle npedcmasieHus o cmpoeruu 2enog. Opranmuszais reHoma y
MPOKApUOT U 3YKapHOT. Peryisiiusi akTUBHOCTH I'€HOB Yy NpOKapuor. I'mmore3a
onepona (®. XKako0, XK. Mano). Moaekynapuvie mexanuszmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus oOMEHHBIX
IIPOLIECCOB B KieTKe. KiieTouHbIl romeocTas.

Bupycer — HexiieTounbie (GOpMBI )KH3HU M 00IUTaTHBIE TTapa3uThl. CTpoeHue
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi denoBeka, XUBOTHBIX, pactenuii. CITN]], COVID-
19, conmanbHbie ¥ MEAUIIMHCKUAE TPOOTIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuux maccusos («bigdatay)
CMPYKMYpHuIX buonocudyeckux oaunvlx. Hanomexuonoeuu 6 buonocuu u meouyune.
IIpoepammupyemoie pynxyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JlemoHcTpanuu

[ToptpeTtsr: H. K. Kosbiios, /1. 1. UBaHOBCKUIA.

Tabmuiel u cxemsl: «buocunte3 Oenkay, «l eHeTHUYeCKUd Kom», «Bupych»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3naHrue MOJEIN BUPYCA».

Tema 8. ZKn3HeHHBIH MUK KJIeTKH

Knerounséi mukia, ero mnepuoabl W peryisinua. Wurtepdaza u  MuUTO3.
Oco0OeHHOCTH TMpoIleccoB, MpOTeKarmKX B uHTepdaze. [loaroroBka KIeTKH K



nenenuto.  I[lpecunteTrmyeckuit  (MOCTMUTOTUYECKUM),  CUHTETUYECKUU U
MOCTCUHTETHYECKUH (MPEMUTOTUICCKUIN) TIEPHOIBI HHTEP(DA3HI.

Marpuunsiii cunre3 JHK — penmukanus. [lpuanunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBI  CHHTE3, aHTUNAPAJUIEIbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombr. Ctpoenue xpomocoM. Ternomepsl u
TenomMepaza. XpPOMOCOMHBIA HAaOOp KIETKM — KapuoTull. JluniouaHwslii wu
rariouHbeli  HaOOpel  XpomocoM. ['oMonoruusnsle xpoMocombl. I[lojoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOJAIINE B HUX
npoueccel. Tunel Mmuto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHue
MHUTO3a.

Perynsiuus MUTOTHYECKOTO IMKIA KIeTKU. I[IporpamMmmupyemasi KieTouyHas
ru0enb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TeHOMUKA. Mexanusmol
npoaughepayuu, ougpepenyuposku, cmapenus u eubenu kiemok. «lugposas
KIemKay» — buoungopmamuyeckue Mooeiu QyHKYUOHUPOBAHUsL KIemKU.

JleMoHCcCTpanuu

Tabnuubl 1 cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CrpoeHue
xpomocomy, «Pemnukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MHUTO3 B KJIeTKaxX
KOpELIKA JIyKay.

JlaboparopHas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopHnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnapaTax).

Tema 9. Ctpoenue n GyHKIUHM OPraHM3MOB

buosornueckoe pa3zHooOpasue OPraHu3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U JKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opraHu3mMoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TPUOBI, OJIHOKJIETOUYHBIE
BOJOPOCIH, Apyrue NpoTUCThl. KOJIOHHATbHBIE OPTAaHU3MBI.

B3anMoCBSI3b 4acTed MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opranoB. OpraHnusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
NOKPOBHAs, MPOBOJSIIAsA, OCHOBHAas, MexaHudeckasd. OCOOEHHOCTH CTpOEHUs,
GYHKIMI 1 pacioIoKeHUs TKaHEel B OpraHax pacTeHU.

TKaHU XKUBOTHBIX M YEJIOBEKA. THWIIbI KUBOTHBIX TKAHEU: 3MUTEIIHAIbHAS,
COCJIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHUs, GYHKUUA U
pacmnoJIOKEHUSI TKAHEW B OpraHax *KHUBOTHBIX U YEJIOBEKA.



Opransl. BereratnBHble W TreHepaTUBHBIE OpraHbl pacTteHnid. Opransl U
CHUCTEMBI OPTraHOB JKMBOTHBIX U yenoBeKa. OyHKIIMKM OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacreHuii. CKelneTbl OJHOKJIETOUYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblii u BHYyTpeHHHH ckeneT. CTpoeHHE u
TUNBI COEANHEHUS KOCTEH.

J/IBokeHue  OpraHm3MoB.  JI[BM)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PacCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JXKMBOTHBIX W YEJIOBEKA:
MbllevyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlormomeHue BOABI, YIVIEKMCIOrO Ta3a W
MHHEPAJIBHBIX BEIIECTB pAacTeHUsAMH. lIuTanne kMBOTHBIX. BHyTpHumnosiocTHOE U
BHYTPHUKJIETOUYHOE MNHILeBapeHHue. [IuTtaHne NO3BOHOYHBIX JKUBOTHBIX. OTIENbI
NUIIEBAPUTENILHOrO TpakTa. llumeBapurenbHble kenessl. IlnmeBapurenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. [[pixanue pacteHuid. Jlpixanue sxuBOTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. /[pixarenbHas MOBEPXHOCTb.
XKabepHoe u néroynoe npixanue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCJIO)KHEHUE CTPOEHUSI JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y NTHL U
MieKkonuTaromux. Perymsus apixanus. JprxareabHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHW3MOB. TPAHCIIOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcnopt BemECTB Yy JKUBOTHBIX. KpOBEHOCHas cucrema U €€ OpraHbl.
KpoBeHocHass cucremMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyIbl M KpoBb. Kpyrum kpoBooOpamieHusi. IBOJIIOIMOHHbBIE
YCIIOXHEHUsI CTPOCHUS] KPOBEHOCHOW CHUCTEMBI MTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepaua u e€ peryJisiuus.

Brigenenne y opranusmoB. Beigenenue y pacrtenHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyodu. Oprasnbl BblaesieHus. PuiubTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBs13b MOJIOCTH TeJNa ¢ KPOBEHOCHOM U BBIIECIUTENBHON cucTeMaMu. Brienenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue n (yHKIIMOHUPOBAHUE
Hedpora. OOpa3oBaHUE MOYH Y YEIIOBEKA.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. CHOpBI
OakTepuii M UUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTeHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHYECKOM 3a1UThl. DUTOHIUBI.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HpPOU3BOJHBIE.
3amura opranusma oT OosesHel. IMMmyHHas cuctema denoBeka. KieTouHblil u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIH W TPUOOPETEHHBIM crerupUIecKuit
UMMYyHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHutera (I1. Opnux, @. M.



bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazmpaxxumocte u®  perynsuust |y  OpraHusMoB. Pasapaxumocts y
OIHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PazgpaxumocTte u  perynsuus Yy
pacteHui. POCTOBBIE BELIECTBA U MX 3HAUYECHUE.

HepBHast cucrtema u peduieKTopHas peryisius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJbl. DBOJIOLMOHHOE YCIOKHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y JKHBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedinekc u
pednexropHas ayra. besycioBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbpHasi perynsiuus W 3HAOKPUHHAsA CHUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKenme3pl DHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMoCBsI3p HEpBHOW ¥ SHIOKPUHHOW CHCTEM. [ umoTtanamo-runodusapHas
cUCTEMA.

JleMoHCcTpanumn

IToprper: U. 11. I1aBnos.

Tabmuupl m cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKJIETOUYHBIE
Bojopocnm», «baktepun», «llpocrelimme», «Opranbl LBETKOBBIX PACTEHUID,
«CuctemMbl OpPraHOB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHuE
HaceKkoMbIx», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue credis»,
«CTpoeHHE JHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpI11euHast CHUCTEMA,
«BplienuTenbHas cucreMa», «OHIOKpUHHAs cucTeMa», «CTpOeHHE MBIIILBDY,
«Mmmynurer»,  «KumeyHononoctHele», «CxeMa  NHTaHUS  PACTECHUN»,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHune 1uiaHapun», «BHyTpeHHee CTpoeHHE IOKIEBOro uepss», «HepBHas
cucreMa pbiO», «HepBHas cucrema gnarymkum», «HepBHas  cucrema
npecMbikatomuxcs», «HepBHags  cucrtema  nruny, «HepBHas — cucrtema
MieKkonuTaromux», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIIpenaparbl OJIHOKJIETOYHBIX
OpPraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUll, repbapuu
pacTeHUM pas3HBIX OTACJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBeKa,
o0opy0BaHUE AJIs1 JEMOHCTPALIMU MOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
paciIeruieHus Kpaxmana U OelIKOB Mo eiHcTBUEM (HepMEHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUX OIBITOB I10 U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUHN, MOJEIIA TOJIOBHOTO MO3Tra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHEH PaCTCHUIN.



JlaGoparTopHasi padora «/3yueHre TKaHEN KUBOTHBIX).

JlabGopaTopHnasi padora «3yueHre opraHoB IIBETKOBOI'O PACTEHHUSI.

Tema 10. PazmHokeHue 1 pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecrnonoro  pa3MHOMKEHHUA: [OYKOBAaHUE,  CIOPYJISALHUA,
(parmMeHTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBble kieTku, win rametsl. Meno3. Craaun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornueckuii cMbiCi
M€Ho3a M IIOJIOBOTO IIpolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IHKJIEC
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xuBOTHBIX. [1010BbIE XKele3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIEeTOK. CiepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. CrocOOBI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBuyabHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAyKa
O Pa3BUTHUU OPraHU3MOB. Mopghocenez — oOHa u3 enaeuvix npoodiem IMOPUOIOCUU.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  ApoOGiieHUs.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIEKOMMTAIOIIUX. 3apOJBIINICBBIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE YacTel pa3BUBAIOIIETOCS 3apojibllia (SMOpPHOHANbHAS WHIYKIINA).
Jakjagka IUIaHA CTPOECHUS KUBOTHOIO Kak pPeE3yibTaT HEPaAPXUUECKUX
B3aUMOJICUCTBUI T'e€HOB. BiusHue Ha 3>MOPUOHAIBHOE Pa3BUTHUE PA3TUUYHBIX
(haKTOpPOB OKPYKAIOIEH CPEIIbI.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHBIM mepuoj. Ilpsmoe u
Hempsimoe pas3BuTue. PaszBute ¢ wMetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKWBOTHBIX. buHoJIorMyeckoe 3HaueHHE TMPSMOr0 W HEMPSIMOTO
pa3BUTHUA, UX PACHpOCTpaHEHUE B MpUpoie. Tuibl pocTa KUBOTHBIX. DakToOpsI
pEryJISIIIUU POCTa KUBOTHBIX U yeoBeka. CTaauu MOCTAIMOPUOHAIBLHOTO Pa3BUTHUS
y ’KUBOTHBIX U uesioBeka. [leprnoasl onToreHesa uenoBeka. CTapeHure u CMepTh Kak
OMOJIOrMYECKHUE MPOIIECCCHI.

PasmHoxeHnue u paszButue pacreHuil. ['amerodutr u crnopodut. Meiio3 B
KU3HEHHOM IuKie pacteHuid. OOpa3oBaHue cCHoop B Ipolecce Menosa.
['ametorene3 y pacteHuil. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. [[BoifHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBbI pETyIsIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.



JlemoHcTpanuu

IToptpetsi: C. I'. HaBamwun, X. [lIneman.

Tabmumel u cxembl: «BereratuBHOe pa3sMHOXKEeHHE», «THIBI Oecroysoro
pa3MHOXEHUA», «Pa3MHOXEHHE XJIaMUAOMOHAJb», «Pa3MHOXEHHE HBIJICHBIY,
«Pa3sMHO)XeHue ruapby, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKU U crepMmaro3ouia», «OCHOBHBIE CTaauu OHTOreHezay, «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhne waiickoro xyka», «Pa3Butue capanum,
«Pa3Butne narymkn», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHUI,
«CTpoeHHe CeMsH OHOIOJIbHBIX U JABYJOJbHBIX PACTCHUM», «KU3HEHHBIN LUK
MOPCKON  KamycTbD», <«OKuM3HEHHBIM UHMKIT  MXxa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIpPENapaThl SUMEKICTOK |
CIIEpMAaTO30HUI0B, MOJIeJIb «L{MKII pa3BUTHS JIATYIIIKI.

JlaGopaTopHasi padora «l3ydeHue CTpOCHHUS TMOJOBBIX KJIETOK HA FOTOBBIX
MHKpOIpENapaTax».

IIpakTnueckas pabdora «BpIABICHME NPU3HAKOB CXOJCTBA 3apPOJBILIECH
IMO3BOHOYHBIX JKMBOTHBIX).

JlaGopaTopnass padora «CTpoeHHE OpPraHOB Pa3MHOMXEHHUS BBICIINX
pacTeHUI».

Tema 11. I'eHeTuka — Hayka 0 HaCJE€JACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust CTaHOBIEHUS ¥ pa3BUTHS TEHETUKM Kak Hayku. PaGoter I
Menpens, I'. ne @puza, T. Moprana. Posbp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pa6otel H. K. KonsiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE MMOHATUS U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUICTIbHBIE TEHbI, AJbTCPHATHUBHBIE IPU3HAKH, JOMHHAHTHBIM W PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPHUILI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJABl ~ T€HETUKW:  TUOPUIOJIOTHYECKHUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komsnos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIMBAHUS.

JlabopaTtopuass paGora «J/I[po3oduna Kak OOBEKT TEHETHUYECKHUX
HCCJICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH



Monorubpunnoe ckpemuBanue. IlepBbiii  3akoH Menaens — 3aKoH
eIMHO00pa3us THOPUIOB MepBOTO MoKoJaeHus. [IpaBuno qomuaMpoBanus. Bropoit
3aKOH MeHaens — 3aKOH paclleIuieHus IMpU3HAKoB. LluTonornueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMmer.

AHanu3upyoliee cKkpemuBanue. [I[poMexkyTOUHbI XapakTep HACJIeIOBaHHUS.
Pacmiennenre npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHHH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTI0
HacleqoBaHUsl  mpu3HakoB.  [luTomormyeckue  OCHOBBI  JAUTHOPUIHOTO
CKpEILUBAHUSL.

CuemnnienHoe HaclienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHOe
HACJIECOBAHUE T'€HOB, HAPYIUICHHE CLEIUICHHS MEXAY I'€HaMHh. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTnka nojga. XpoMOCOMHBIM MEXaHU3M OMpPEAENICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TIeTepOraMeTHBIN Moj. ['eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue Npu3HakoB, CLEIJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [ineoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM auienu3M. B3auMoaenucTBue HeauleNbHbIX TI'E€HOB.
KommiementapHocTs. Onuctas. [lonumepus.

['eHeTHUeCKUIT KOHTPOJIb PA3BUTHs PACTEHUM, JKUBOTHBIX W YEJIOBEKA, a
TaK)Ke (PU3MOJIIOTMYECKUX TMPOIECCOB, IMOBEIECHUS M KOTHUTUBHBIX (YHKIHM.
['eHeTHYECKHE MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHEeTHYeCKHMe acheKThl KOHTPOJIS H
M3MEHEHHS HACJIeICTBEHHON MH(OPMAIIMU B TTIOKOJICHHUIX KJIIETOK U OPTaHU3MOB.

JleMoHCcTpanumn

IToprpersl: I'. Mennens, T. Mopras.

Tabnunel u cxemsl: «llepBbliil U BTOpoil 3aKoHBI Menaens», « Tpetuil 3akoH
MeHnnens», «AHanu3upyrouiee ckpemuBaHue», «HemomHoe TOMUHHUpPOBaHHEY,
«CueruieHHOe Haclie/IoBaHWe MPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,
«Kapuotun denoseka», «Kapuorun npozodunbyy, «Kapuotum mnTULBDY,
«MHOX€ECTBEHHBIN aJlJIenu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBanue: MojAeNb I JEMOHCTpAalMUd 3aKOHOB €IMHOO0Opasus
ruOpUOB TEPBOrO0 TMOKOJEHUS U PaACUICIJICHUS NPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HACJIENOBaHUS MPU3HAKOB, MOJEIb IS
JEMOHCTPAllUM CLEIUICHHOTO HACJIENOBAHUS MNPHU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporpemnapar: «J[po3odumnay.

IIpakTuueckas padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA y APO30(DUITBD».

IIpakTnueckas  paGora  «l3yueHue  pe3ysnbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIB».



Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeapl npu  (GopMHUpOBaHWH (PEHOTHIIA.
N3MeHunBOCTh NIpU3HAKOB. KayecTBEHHbIE M KOJMYECTBEHHBIE NPU3HAKU. Buel
M3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACIIECCTBEHHASI.

Moaudukanuonnas U3MEHYMBOCTh. Ponb cpeasl B (GOpMUpPOBAHUU
MOJAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuanuonHHas kpuBas (B. Moranncen). CpolicTBa MOau(pUKAIMOHHOU
V3MEHYHUBOCTH.

['eHOTHUNIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUTMYECKON M3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHASI.

KoMmOunaTuBHass M3MEHYMBOCTH. Meii03 M TMOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TEeHETHYECKOT0 pa3HOOOpa3us B Mpejieiax OJJHOTO BUA.

MyTanMoHHasT W3MEHYMBOCTb. BHIBl MyTaluii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTaluW. SIepHble W
HUATOIUIA3MaTHYeckne myTtanuu. CoMaTHYeCKUe W MOJOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUsI MyTaluyd. MyrtareHpl ¥ WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTALMOHHOI'O IMPOIECCa. 3aKOH TOMOJOTHYECKUX pAIOB B
HacnencTBeHHoi m3MenunBoctu (H.W. BaBunos). BHesnepHass u3MEHYMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYECKUX Qakmopos 8
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuet u  cxembl: «Bugsl  usMmeHumBocTH», «MoaudukanroHHas
W3MCHYHUBOCTHY, «KoMmOuHaTnBHAS U3MCHYHUBOCTHY, «Meio3s,
«OmnomoTBopeHuey, «I eHeTndeckre 3a0oieBaHus YyeaoBeKay, « Buapl MyTamming.

O6opynoBaHue: >XKMBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpoTtorpadpun) >KMBOTHBIX C PA3TUYHBIMHU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHON KPUBOI».

IIpakTuyeckas padora «Mytamuu y aApo3odunsl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuka 4esioOBeKa

Kapuorun uenoBeka. MexayHapoaHas nporpamMma HMCCIEIOBaHUS TE€HOMA
4yejaoBeKa.  Meroapl  U3ydyeHMsT T€HETHKH  4YEJIOBEKa:  T'E€HEAJIOTHYECKHUM,
OJIM3HEIOBBIN, LUTOT€HETUYECKUH, MOMYJISIUOHHO-CTATUCTUYECKU,
MOJIEKYJIAPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIECIICHHE TEHOTHIIA:



MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananu3a. HacnencrBeHHbie 3a00ieBaHus YeaoBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0osye3HM dYesoBeKa. bolle3HM C HACIENCTBEHHOW MPEIpacioyioKEHHOCTHIO.
3HaYeHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JIEYEHUN T'€HETUUYECKUX
3a0o0sieBaHUI uyenoBeka. MeauKO-reHeTUYecKoe KOHCYJbTHUpoBaHue. CTBOJIOBbBIE
KJIeTKU. [loHSTHE «TeHEeTUYEeCKOTO Tpy3a». ITUUYECKUE aCHEeKThl UCCIEAOBAHUN B
00J1acTU peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckne (akTOphl TOBBIMICHHOW UYYBCTBUTEIBHOCTH YEIIOBEKa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYysKarolieil cpensl. ['eHeTnueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «KapuoTun demoBeka», «MeToNbl U3yYCHHS] TECHETUKHU
yenoBekay, «I eHeTnyeckue 3a00JI€BaHUS YETOBEKaY.

IIpakTnueckas padora «COCTaBIECHHUE U AHAIN3 POJIOCIOBHON.

Tema 15. Cesrekuusi opraHu3MoB

JlomecTukanus # CEJICKUUs. 3apOXKICHUE CEIEKIMU W JOMECTUKALUU.
Yuyenne H. U. BaBumoBa o lleHTpax mnpouCXOXIEHHUST W MHOTo0Opa3us
KYJbTYPHBIX pacTeHuil. Ponp celekuuy B CO31aHUM COPTOB PACTEHUWA M TMOPOJ
#*uBoTHBIX. CopT, mMmopoaa, ITaMM. 3aKOH TOMOJIOTUYECKHX pPSAIOB B
HacleACTBeHHOM wu3MeHuuBocth H. WM. BaBuioBa, ero 3HaueHue s
CEJICKLIMOHHOM padoThI.

Metoasl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHAUBUYaJIbHBIN. DTarbl KOMOMHAIIMOHHON CCJICKIIHH. HcnwiTanue
npou3BoAUTENEH MO MNOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OILIEHKH
(¢eHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ moMoulbko aHanu3a JJHK.

HckycCTBEeHHBIH ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOM  paboThlI.
PanuaninOHHBIN U XUMUYECKAW MYTareHe3 Kak MCTOYHUK MyTalui y KyJbTYPHBIX
dbopm opranusmoB. Vcrnonb30BaHME T€HOMHOTO PENAKTHUPOBAHUS U METOOB
pexomOuHanTHBIX JIHK 17151 mostyueHust ICXOTHOTO MaTepuaia Jijisi CeeKIUU.

[Tomyuenune TMTOJIUILIONIOB. BayTtpuBuaosas TUOpUIN3AIINS.
bnuskopoACcTBEHHOE  CKpeluBaHue, WiM  UHOpuauHr.  HepoacTBeHHoe
CKpemuBaHue, win ayTopuauHr. ['erepo3uc m ero mpuumHbL. Vcmomb3oBaHUe
rerepo3uca B cenekiuu. Otnanéunas rubpuausanus. [Ipeomonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTEHUHN U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX PpOAMYEN i1 CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJbTYp. JH3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX



8 Yesax YAYUUeHUs Cyuecmayiomux U co30aHus HoO8blX Nopoo, TUHUL U KPOCCOS8, 8
MoM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008aAHUl,
nepeodosuvix uoetll U nepCcneKmueHbIX MexHOI02UlL.

JdemoHcTpanuu

[Toptpersr: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /l. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHHUSI U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAOB B HACIEACTBEHHOW M3MEHUHMBOCTHY,
«Metoppl cenexuumn», «Otnanéanas rudbpuanzanus», «MyrareHesy.

JlabopaTopHas padora «/3yueHrne coOpTOB KyJIbTypHBIX PACTEHUN U MOPOJ
JIOMAITHUX KUBOTHBIXY.

JlabopaTopHnasi padora «/I3yueHre METO/I0OB CEJIEKIIUUA PACTCHUI.

IIpakTnueckas padora «IIprBuBKa pacTeHHI.

IKekypeusi «OCHOBHBIE METONBI U JIOCTHKEHHS CEJIEKUMU PAacTeHUl U
KAUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, IIJIEMEHHYO bepmy,
COPTOWCTIBITATEILHBI YYaCTOK, B TEINIMYHOE XO3AWCTBO, B JIADOPATOPHIO
arpOyHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJ10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTMM, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBIL, MUKPOOPTaHU3MBI, 170:¢ XapaKTEpUCTHKA. TpaguuuonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHHUe, IMOJIYYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIeNMe. MukpoOuonoruueckuid cuHte3. OOBEKTbl MHKPOOHOJIOTMYECKUX
texHosoruii. [Ipon3BoaCcTBO OeKa, aMUHOKHUCIOT U BATAMUHOB.

Co3naHue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHAIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepKaIUX HE BCTPEUAIOIIHUECS B IPUPOI€ OMOCUHTETUIECCKUE Ty TH.

Knerounass unxenepus. MeToapl KyJbTypbl KJIETOK U TKaHEW PACTCHUH U
#uBOTHBIX. KpuobGanku. Comaruyeckas THOpUAM3aLUg U  COMATUYECKUN
sMOpuorene3. lcnonp3oBaHue ramioujoB B CEJICKUMH pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumei. Hcnonv3oeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AMIEKJIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO2O
DA3MHONCEHUSL CEbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHasi W TeHHasg HWHXeHepusl. VICKyCCTBEHHBIM CHHTE3 TIe€Ha |
koHCTpyupoBanue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTykeHuss W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHKEHEPUH.
DKOJIOTUYECKHE U ITUYECKUE MPOOTIEMbI TeHHON UHKEHEPUH.



MeauuHckue OuotexHosnoruu. [loctrenomuas uudposas meaununa. [1LP-
JUarHOCTUKAa. MeTaOoJIOMHBIM aHaIM3, TCHOICHTPUYCCKHM aHaJIu3 IMpoTeoMa
YEeJI0BEKa U OLUEHKH COCTOSIHMSL €ro 310pOoBbs. VCnonb30BaHHE CTBOJIOBBIX
kieTtok. TapretHas Tepanus paka. 3D-Oumoumxenepus i pa3paOOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHHUS KOMIUJIEKCHBIX
TKaHEW COYETAaHWEM TEXHOJOTHHA TPEXMEPHOro OWOmpHHTHHTA M ckaddomauHTa
JUISL PELICHUS 3a7a4 IEPCOHATM3UPOBAHHON MEAUIIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C LEJIbI0 O0ECleuYeHUs] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIMACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCTpanuu

Tabnuubl n cxemsl: «/Mcmoap30BaHre MUKPOOPTAHU3MOB B MPOMBIIILIIEHHOM
pou3BOJICTBEY, «KileTouHas nnxxenepus», «I'eHHast HUHKEHEpUs».

JlabGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «IlomydeHrne MOJIOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonorus — BakHEHIIas MPOM3BOJWTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIOIHMOHHBIX MPeICTABIECHUHA B
omnosiorum

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbliku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. lapBuHa.

JIBkyiye cuiibl 3BoTFOLUK BUAOB 110 Y. JlapBuHy (BbICOKast HHTCHCUBHOCTD
pa3MHOXEHUSI OpraHU3MOB, HAcJEJCTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cuntetnueckoin Teopun H3Bomounu (CTD). HeltpanbHas
teopust dBomtonuu. CoBpeMEHHas JBONIONMOHHAS  OwWojorus. 3HAYCHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JleMoHCcTpanumn

[Toptpersr: Apucrtorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
KioBwe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
benses.

Tabmumet u cxembl: «Cucrema xuBoit mpuponbl (1o K. Jlunuero)»,
«Jlecthuna >xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmMupoBaHUs
MPUCTIOCOOJICHN y pacTeHWil W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapmipyTta nytemectBus Y. Japsuna», «Haxonku Y. JlapBunay, «DopMbl 60pbObBI
3a cymecTtBoBaHuey», «llopompl romybeit», «MHorooOpasue KyibTypHBIX (opm



KanycTbl», «[lopoabl TOMaIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOWIECHUS [JBWXXYIIUX CHJ 3BOJIIOLHUNY,
«OCHOBHBIE TIOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPOIBOIIOLHS U €€ pe3yJIbTaThl

[Tonmynauust Kak 3JIeMEHTapHas eIUHULA 3BOOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOr0 pa3HoOOpasuss M CTPYKTypbl mnonyisauuil. M3meHenue
reHooH/la TOMYJSILMHU KaK 3JIEMEHTApHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHetudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPHI (IBIKYIIHE CHUJIBI) SBOJIONUU. MYyTalMOHHBIHI
npouecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIpaBJI€HHbIE W3MEHEHUS 4YacTOoT ajieJed B nonmyiauusx. Oddext
ocHoBaTensd. JIggexm Oymouiniounoco 2opaviuwika. CHUdCEHUe 2eHemuieckKo2o
pasnoobpazusi: npudunsl u cireocmeus. Ilposenenue sgpgpexkma Opetigha 2enos 6
oonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3onsauus  mOMyJISIITUR:
reorpaduueckas (mpocTpaHCTBEHHAs), OMoJIorndecKkast (penpoayKTUBHAs).

EctectBeHHblii 0TOOp — HampaBisiiomuii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWHA, CTAOWIM3UPYIOMIUNA, Pa3pbIBAIOIIHIA
(nm3pyntuBHbIN). [lomoBoit oTOOp. BO3HMKHOBEHHE W BBONIOLHUS COLUAIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK  pe3yjabTaT  MHUKPOIBOJIOIHUU.
Bo3HuKHOBEHHE  mpuClOcOOJeHUudM y  opraHu3MoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl mpucnocobieHuil y opranu3MoB: MOp(OIoruyecKkue,
¢usnonornueckue,  OMoxumuueckue,  nopeneHdyeckue.  OTHOCHUTENBHOCTh
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BuumooOpazoBaHue Kak pe3yJbTaT
MUKPOAIBOIOIMHU. M3omsmusi — kitoueBor (dakTop BupooOpazoBaHus. [lytm u
CIIoCOOBI BHJI000pa30BaHMS: ajionaTpuyecKoe (reorpaduueckoe),
CUMITATPUYECKOE (aK0JIOTHYECKOE), «MTHOBEHHOE (mosMIuIONAU3anus,
rubpuau3anus). JmuTeabHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb »BONIOLMOHHOW OHWOJOrMKM B pa3padOTKE Hay4YHBIX METOOB
coXpaHeHus1 6nopazHooOpaszus. MUKPOIBOIIONUS M KOSBOIIOIHS MAPA3UTOB M UX
x03s51eB. MexaHu3mbl (POPMHUPOBAHUSL YCTOMYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI
O00pBOBI C HEll.

JlemoHcTpanuu

[Toptpetsi: C. C. YerBepukos, D. Maiip.

Tabmuupbl u cxembl: «MyTalmoHHasT W3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepray, «/IBrkymue
CWJIBl HBOJIIOLIUNY, «DKOJIOTMYECKass M30JS1Us MONYJIALMN ceBaHCKOU (openmny,



«l'eorpaduueckasi M30JSIIUS  JIMCTBEHHUIBI CUOUPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlomyaioHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U )KEPTBY», «CxemMa
JIEUCTBUA €CTECTBEHHOro ot10opa», «Popmbl OOpPHOBI 3a CyIIECTBOBAHHEY,
«HnycTpuanbHblii MenaHu3my», «KuBbie nckomnaembie», «II0OKpOBUTENHLCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka YKUBOTHBIX),
«®Dusnonornyeckue ananrauun», «llpucrnocoOreHHOCTH OpPraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Bunsl-nBoriHukn», «CTpykTypa BUAAa B
npupoze», «CrmocoObl BuI000pa3oBanus», «l'eorpaduyeckoe BUI000pa3zoBaHUE
TpEX BUAOB JAHMABIIICH», «DKOJIOTHUYECKOE BHUIA000pAa30BAaHUE BHJIOB CHHHID),
«ITonumnounel pacteHuin», «KamycrHo-penednbiii ruopu.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHbIX MNPUCHIOCOOJEHUM, Yyuela NTUIl U 3Bepeu
pa3HBIX BHJOB, TepOapuu pacTeHUd OIM3KHUX BHUAOB, 00pPa30BABIIUXCS
Pa3IUYHBIMU CTIOCOOAMH.

JlabopaTopnasi pabora «BpisiBIeHHE HM3MEHUHMBOCTHM Yy OCOOEH OJHOTO
BUJIA».

Jlabopatopnas  padora  «lIpucmocobnmenus  OpraHm3sMoB U HX
OTHOCHUTEJIbHAS 11EJI€CO00Pa3HOCTDY.

Jlabopatopnass pabora «CpaBHEeHHE BHJIOB IO MOP(OIOTHUECKOMY
KPUTEPUIO.

Tema 3. Makpo3Boaouns u eé pe3yabTaThl

Meroasl  u3ydeHHsT MakpolsBodonuu. [laneoHTonornueckue  METObI
uzydeHus: odBomoruu. llepexonubie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguueckue meTonbl M3yuyeHus s3Bojouuu. CpaBHeHue (GIOpHl U
dbayHbl MaTepuKOB W OCTpOBOB. buoreorpaduyeckne obOmactu 3emun. Bumbi-
SHAEMUKHU U PEJUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTUYECKUE METObl H3yUECHHUS
BONMIOIMU. ['eHeTMUeckue MeXaHWU3Mbl SBOJIIOIMM OHTOIEHE3a U MOSBICHUS
HBOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIC  OpPraHBbIL.
PynuMentapupie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKUE,
OMOXUMHYECKHE M  MaTEeMaTUYeCKUE  METOJbl  M3YYEHHUS  SBOJIIOIUU.
['omonoruunsie TeHbl. COBpEMEHHBIE METOJbI TMOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIOLMSA TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwWiia) dBOMONUH. [IpuHyun cmenvt yHKyuil.
HeobOpaTtumocTs 3Bomtonmu. AjnanTuBHas paauanus. HepaBHOMEpPHOCTH TEMITOB
HBOJTIOIU Y.

JlemoHcTpanuu



[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromep, O. I'ekkens.

Tabmuibl u cxembl: «DWIOTCHETHYECKUN PSIT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smeps»,  «Creromnedansy,  «PuHmoputh»,  «CeMeHHBIE
nanopoTHukW», «buoreorpapuyeckue 30Hb 3emun», «lpeiid KOHTHUHEHTOBY,
«PenukThl», «HaudanpHble cTaauu >SMOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbly, «PyJaUMEHTH»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaNpaBJIEHUS 3BOJTIOLUNY, «OOIIHE 3aKOHOMEPHOCTH HBOJIOLIUN.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB
OpPraHW3MOB, MYJISIKH TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HA Ha 3emJie

HayuHbple TUMOTE3bl MNPOUCXOKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 W
naHcrepmusi. JloHayuHble IpeACTaBlICHUs] O 3aPOKJCHUU JKU3HU (KPEalMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOKJICHU KU3HU U €€ onpoBepkeHue onbiTamMu .
Penu, JI. Cnannanuanu, JI. [1actepa. [IpoucxoxieHue ;kx1U3HU U aCTPOOUOJIOTUSL.

OcHOBHbIE JTaIbl HEOPraHU4YECKOU DBOJIIOLUH. IImanerapnas
(reosoruyeckasi) JBOJIOIMUS. XUMHUYECKas »dBOJIOLUUS. AOHUOTCHHBIH CHHTE3
opraHnyeckux BemiecTB u3 Heopranuueckux. OmbiTr C. Mumnepa u I'. HOpm.
OO6pa3zoBanue mnonuMepoB U3 MoHoMepoB. KoamepBatnas rumnoreza A. .
Onapuna, runore3a nepBuiHoro OyiaboHa Jlx. XomnaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubo3umbl (T. Yek) m runoreza «wmupa PHK» VY. TI'mnGepra.
dopmupoBanue MeMOpaH U BO3HUKHOBEHUE IPOTOKIIETKH.

HUctopuss 3emnm U MeTtofpl €€ wu3yuyeHusa. Mckomaemble OpPraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeroabl. OTHOcUTENbHAsT U aOCOJIIOTHAs
reoXpoHoorus. I'eoxpoHosiornueckas IKana: 30Hbl, 3pbl, IEPUOJIbI, SITOXH.

HauanbHbie 3Tanel opraHndeckor »HBoJrOUMU. [losBieHne W 3BOIIOIUA
NEPBBIX KJIETOK. DBOMIONUA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKU KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThI U 3yKapUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTeHe3). DBOIOIMOHHOE MPOUCXOKICHHUE
BUpycoB. lIpoucxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl 3BOJIOLMU BbICHIUX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixon pacrenud Ha cymy. llosBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHue uMHU cymud. CemeHHble pacTeHHus. IIpoucxokieHne IBETKOBBIX
pacTeHuu.

OcCHOBHBIE ATallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
XKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBIICHHE COBPEMEHHBIX



tunoB. [lepBbie Xop/10BbIE KUBOTHBIE. JKM3HL B BOJAE. DBOJIOIHUS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwimii. [IporcxoxnaeHne MICKOMUTAIONUX U
ntull. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMH U
MTO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie€ IO 3paM W IEepuoAaM: apxeu, IMPOTEPO30W,
najgeo3oi, Me3030i, KailHo30il. OOmas XxapakTepUCTHKa KJIMMara U
reoJIorndeckux mnpoieccoB. [losBIeHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3oBaHue: €ro ycJIOBHs U BIUSIHUE HAa ra30BbIil COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHHUSI — 3KOJIOTMUYECKUE KPU3UCHI ITpouuioro. IlpuunHel u
CJIEICTBUSI MAacCOBBIX BbIMHpaHHil. COBpPEMEHHBIN SKOJOTHYECKUNA KPHU3HC, E€r0
ocobenHoctu. [Ipobnema coxpanenus 6GnopaznooOpasusi Ha 3eMIie.

CoBpemMeHHas cucrteMa opraHudeckoro mupa. [IpuHIunel kraccudpukamum
oprann3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JleMoHCcTpanumn

[Toptpetsr: @. Penn, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. W.
OmnapuH, Ix. Xonaein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. I1actepa mo
M3YUCHHIO CaMO3apoKIeHHUs Ku3HW», «Cxema ombita C. Mummepa, I'. FOpwy,
«JTanbl  HEOPraHWYECKOW  H3BOMIOUUN»,  «['€0XpoHOJIOrMYecKass  IIKajiay,
«HauanpHble 3Tanbl OpraHMYeckou 3BOIOLUNY», «CxemMa 00pa3oBaHUS YKapHOT
nyTéM cumoOuorenesa», «Cucrema KuBOW mnpupoAbl», «CTpoeHue BUpPYCaAy,
«Apomopdossl  pacrenuit»y, «PuHHOGUTEY, «OTHOKIECTOYHBIE BOIOPOCIIHY,
«MHOroknerounsie Boaopocian», «Mxuy», «llamopoTHukm», «l'onocemeHHbIe
pactenus», «OpraHbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmmey, «KuIIEUHOMOIOCTHBIE,
«IInockue 4epBUY, «Ynenucronoruey, «PBI10BIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItune», «Miekonuraromme», «Pa3Butue Xu3HH B
apXxeucKkou spey», «Pa3BuTHE KU3HU B MIPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
[aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3Butue KU3HU B
KaHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

OO6opynoBaHue: TepOapuu pacTEHUM pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WUITIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyuesia IITHI[ WU 3BEpEw,
KOJUIEKIIMM OKAMEHEJIOCTEMN, IOJIE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  gadoparopHass  padora «MozjenupoBaHuE — ONIBITOB
Mumnepa—tOpu 1o u3ydeHuto abMOT€HHOTO CHHTE3a OPraHUYECKUX COSAMHEHUH B
NEePBUYHON aTMOchepey.



JlaGoparopHasi padora «/3ydyeHue W oOmnMcCaHUE HMCKOMAEMbBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuueckas padora «l3yueHue 0COOEHHOCTEH CTpOEHUs pacTECHUM
Pa3HbBIX OTIEIIOBY.

IIpakTnueckas padora «/3yueHre ocCOOEHHOCTENW CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOI eHe3

Paznensr u 3a1aun aHTPOMOIOTHH. METO Il AaHTPOTIONIOTHH.

CraHOBJIEHUE TPENICTABICHUNA O MPOUCXOXKICHUU UeloBeKa. Pemurunosnbie
BO33peHMs. COBpeMEHHbIE HayYHbIE TEOPUH.

CxoacTBO yenoBeka ¢ JKUBOTHBIMU. CHCTEMaTHIECKOe MOJIOKEHHE YeIIOBEKa.
CBumerensCcTBa  CXOJCTBA  YEJIOBEKAa C  JKMBOTHBIMHU:  CPaBHHUTEIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0r0-OMOXUMHYECKHE,
noBegeHueckue. OTINYUs YeloBeKa OT KUBOTHBIX. [IpsIMOX0XKIeHHEe U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BHUTHE TOJOBHOTO MO3ra W BTOPOW CUTHAIBLHOM
CUCTEMBI.

JBrxymme cuiibl ((hakTOphl) aHTPOIOTeHe3a: OUOIOTHYECKUE, COITMaTbHbIC.
CooTtHouieHUuEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJMM aHTpoOIOreHe3a. PaHHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IpOKOHCYJIBI) U PaHHUE MTOHTUBI — OOIIHE TIPEIKH Y€JIOBEKOOOPA3HBIX 00€3bsH U
JMo1e. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JIOJAeH. UenoBeKk yMelnbli, IepBble
V3TOTOBJIEHUS OPYAUM TpyJa. UenoBek NMpsIMOXOASIINNA U MEPBBIA BBIXOJ JIOJIEH
3a mpenensl  Adpuku. YenmoBek reinenbOeprckuii  —  00mMMIA  TIPENOK
HEaHJePTaIbCKOr0 YeJIOBeKa M 4eloBeKa pasyMHOro. YenoBek HeaHIEepTaIbCKUN
KaK BHJ JIFOJICH XOJOJHOTO KiMMarta. YemoBeK pa3yMHBIH COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[laneoreneTnka u maaeoreHOMHUKA.

DBOJIONUS COBPEMEHHOro 4esnoBeka. EcrecTBeHHbI OTOOp B MOIMYJISIITUSAX
yesoBeka. MyTanMoOHHBIN Tiporiece W moiaumopdusm. I[lonmyssmuoOHHBIE BOJHBI,
npeid reHoB, Murpanus U «d(QQPEeKT ocHOBATENS» B MOMYJSAIUIX COBPEMEHHOTO
YeloBeKa.

UYenoseueckue pacel. [loHdatue o pace. bosnpmme pacel: €BpONEOUIHAS
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHas),  MOHTOJIOMIHAS
(a3maTcko-amepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuactBO  dWenmoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh — pacu3Ma.
[TpucnocoONMEeHHOCTh YeOBEKa K Pa3HBIM YCIOBHUSM OKPYXKAIOMIEH Cpempl.
BnusHue reorpaduueckoit cpeapl W apeiida reHOB Ha Mopdoiorur U
(bU3HOTIOTHIO YeIOBEKA.



MexaucuuiinHapable  MeToabl B (usuueckoil  (OMOIOTHUYECKOM)
AHTPOMOJIOTUU.  DBOJIOLIMOHHAS ~ QHTPOIMOJOTHS W MaJIEOAHTPOIOJIOTHUS
YEeJI0BCUECKUX MOMyJAlui. buocoruanbHble UCCIEIOBAHUS MPUPOBLI 4YeJIOBEKA.
HccnenoBanne KOABOTIOMMH OMOJIOTHUECKOTO U COIMATILHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apBun, JI. Jluku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuiel u cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JTOBHON MO3T YEJIOBEKaY,
«HenmoBekooOpa3Hbie 00€3bsiHbI», «CKeneT 4YeloBeKa M CKEJIET IITMMITaH3e»,
«PyauMeHTBI U aTaBU3MbD», «/IBHKYIIIME CUIIbI aHTPOIIOTE€HE3a», « DBOIIOIMOHHOE
JIPEBO  4YEJIOBEKa», «ABcTpaionuTek», «YemnoBek  ymensii»y, «YenoBek
NPSMOXOSIIIHIY, «JleHrucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBI,
«ITpeaku yenoBekay, « ITarbl SBOTIOLMHU YeT0BEKay, «Pachl yeIoBEeKay.

O6opynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, TIPEAMETOB  MaTepHaIbHOM
KyJbTyphl ~TIPEJKOB 4YeJloBeKa, penpoaykiuu (potorpaduu) KapTuH C
MUQOJIOTUYECKUMU U OMOJICMCKUMM CIOKE€TaMH TMPOUCXOXKACHUS 4YeJIOBEKa,
doTorpaduu Hax0IOK HCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeIOBEKA, MOJIENb
yeperna 4YeJoBeKa W uepena IIMMIIaH3€, MOJIEJb KHUCTH YEJIOBEKa M KHUCTHU
IMMIIaH3€, MOJIETI TOpCa MPEIKOB YeJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOCHHUS CKeJeTa
YeJI0BEKa, CBS3AHHBIX C MPSAMOXOKICHUEM).

IIpakTnueckas padora «/3ydeHre F3KOJOTHUECKUX afanTalllui 4eT0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB U
HAJOPraHU3MEHHBIX CUCTEM C OKPY Kalolen cpeaoi

3apoKJeHue U pa3BUTHE dKoJIoruu B Tpynax A. I'ymOonbara, K. @. Pyinbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencim, B. H. CykauéBa. Pa3nensl u 3amaun
sK0J0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAYKAMH.

Metonbr skonoruu. IloneBbie HabMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
NpuUpoJHbIe W JjaboparopHbie. MojeaupoBaHue B OSKOJOTUHU. MOHUTOPHHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHATLHBIN U TJI00aTbHBIN.

3HayeHUE DOKOJIOTMYECKUX 3HAHUM IS 4YeJIOBeKa. DKOJIOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBA3€H 4YenoBeuecTBa C Mpuponoil. @opMupoBaHue
HKOJIOTUYECKOM KyJIbTYpPbl U 3KOJOTHUYECKON I'PaMOTHOCTH HACEJICHUSI.

JdemoHcTpanuu

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxemel: «Pa3genbl skomorum», «MeTombl skonorum», «Cxema
MOHUTOPHUHTA OKPY>KAOLIEN CPEIBI».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCJIEIOBAHUN)).



Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH ACHCTBUSL dKoJornueckux ¢akropos. IIpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorumdeckuid (axrop. JleiicTtBue
pPa3HbBIX YYaCTKOB COJIHEYHOI'O CIEKTpa HAa OPraHu3Mbl. DKOJIOIMYECKHUE TPYIIIbI
pacTeHHil M >KUBOTHBIX [0 OTHOIIEHUIO K cBery. CHUrHallbHasi pojib CBETa.
DOTONEPUOIN3ZM.

Temneparypa kak »skonorudyeckuid (axrop. JleiicTBue TemMiepaTypbl Ha
opraHu3mbl. [loMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocte kak skosiormdeckuii ¢aktop. IlpucrnocoOneHuss pacTteHuil K
NOJAJIEp)KaHUI0 BOJHOro OanaHca. Knaccudukanus pacTeHUH MO OTHOIICHHIO K
Boze. [IpucrnocoOnenust AKUBOTHBIX K U3MEHEHUIO BOJJHOI'O PEKUMA.

Cpenbl oOuTaHUsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3YILIHAs, MOYBEHHAas,
rlyOMHHAasT  TOMANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpel obuTaHusi opranu3MoB. [IpucrocoOneHuss OpraHu3sMoB K
JKU3HU B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
ronyHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
KuzHeHnHble POPMBI pacTEHUI: 1E€PEBBS, KYCTAPHUKHU, KyCTaAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOHUOHTHI,
reo0nOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Bunbr OMOTHYECKUX B3aUMOJIENCTBUIM:
KOHKYPEHIUs, XUIIHUYECTBO, cUMON03 U ero (opmsl. [lapasutusm, koomnepamus,
MYTyalan3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHMUecTBO). HeTpoduueckue
B3aUMOJIeHCTBUSL  (Tomuueckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCMCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYCHUSI.

JleMoHCTpanun

Tabnuiel U cxembl: «OKojoruyeckue ¢aktopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «Du3nonornueckue aganTaluu
KUBOTHBIX», «Cpenbl OOWTaHMS OpPraHU3MOB», «DBHOJOrHYECKHE PUTMBIY,
«Kusnennole  Gopmbel  pacteHuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,



«IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jiecay, «llenu
nUTaHus», «XunHudectBoy, «llapasutmsm», «Koukypenmus», «CumOuosy,
«KoMmmeHcanmzmy.

O6opynoBanue: repbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOMBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIHMBBIX DPACTCHHM, CBETOJIIOOWBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTCHUS, TepOapuu U KOJUJICKIIUU TEIIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYUBBIX PACTEHUH, Uydesa MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraM, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusi TaHHBIX TPYMI, KOJUIEKIIMU XKUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repbapur M KOJJIEKIIMM PACTEHUHW U IKUBOTHBIX, OOJIAJAONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHUSM YCIOBUH KU3HH, repOapuu u
KOJUICKIIUU PACTEHHM M >KMBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIUUYHBIX OMOTUUYECKUX B3aUMOJEHCTBUSX.

JlabopaTopnasi paGora «BbIsBIeHHUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUAIO CBETA».

JlaGopaTopHasi paGora «BpIABICHHE MNPUCTIOCOOJICHUNH OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».

JlabopaTtopHasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUAOB ¥ NONMYJIALMI

DKOJIOTHYECKHE XapaKTEPUCTUKH MOITYJISLINH. [Monmyssmus Kak
Oouosnoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, (PU3nUecKux 6apbepoB U
0COOEHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyaanuid. OCHOBHBIE TIOKA3aTE€NW TMOMYJALUU: YUCIEHHOCTb, IUIOTHOCTb,
BO3pPaCTHAasi W TIOJIOBas CTPYKTYpa, POKIAEMOCTb, HNPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckass cTpykrypa nomyiasiuuud. OneHKa YUCIEHHOCTH TOIMYJISLHH.
JlvHamMuKa momyssAnuu U e€ peryJisiiuus. bHOTUYEeCKUM ITOTEHIMall IOIYJISALUY.
MoaenvnpoBanue TMHAMUKHA TOMyIsiuud. KpuBble poCcTa YHCIEHHOCTH TOMYJISLINH.
KpuBbie BbDKMBaHMS. Perynsius YUCICHHOCTH MOMYJSIUNA: posib (aKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTU. DKOJIOTUUECKUE CTPATETUX BUAOB (I- U
K-ctparerun).

[Tonarue o0 sKojorMUecKoW HuUIe BHaa. MectooOuTanue. MHoromepHas
MOzeNb JKoJiorndeckon HumM Jk.M. XatuumHcona. Pa3mepbl 3KOJIOTMYECKON
Hu. [loTeHnmanpHas U peanu3oBaHHAs HUIIIM.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTernuy. JKOJOTUYECKUE SKBUBAJIEHTHI.



3aKOHOMEPHOCTH TIOBEJCHHUS M MUTpalMil >KUBOTHBIX. buosnornueckue
WHBa3UH YyKEPOJIHBIX BUJIOB.

JemoHcTpanuu

[Toprper: Jx. M. XaTuynHCOH.

Tabnmuiel U cxeMbl: «DKOJOTUYECKUE XaPAKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBeHHast  CTpyKTypa  mnonmyjsinuum», «Bo3pacTHble  NHUpaMuabl
nonyysiun», «CKOPOCTh  3acelieHUsi TOBEPXHOCTH  3eMJIM  Pa3iuyHbIMU
opranuzMamMmy, «Mogeinb 3kosiorndeckoi Hummu /. M. XatunHconay.

O6opynoBaHue: repbapuu pacTEHUM, KOJIJIEKITUN KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucmocoOieHus ceMssH  pacTeHUH K
PacCeICHUIO».

Tema 9. Ikos10rus cO00MIECTB. IKOJOTHYECCKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHvu3MaMHu B OMOIIEHO3E.

OkocucteMa kKak OoTKpbITasi cuctema (A. JIx. TeHncnu). DyHKIMOHAIbHbBIC
OJIOKM OpraHM3MOB B DJKOCUCTEME: IMPOAYLIEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJOKH
skocucteM. [TouBbl U Wbl B 3kocucTemMax. KpyroBopor BelecTB M MOTOK SHEPTUU
B OKOCHCTEME.

OCHOBHBIE  TIOKa3aTeJM  JKOCHCTEMBbl. buomacca U NPOIYKIHUA.
DKOJIOTUYECKUE MTUPAMU/IbI YUCEN, OMOMACChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Dayxmyayuu.
HampaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HUX IPUYMHBL. AHTPONOTCHHBIE BO3JACHCTBUA HaA
cykueccuu. KnumakcHoe coodiiectBo. bropasnooOpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTR.

[IpuposHbIe IKOCUCTEMBI. JKOCUCmeMbl 03€D U peK. IKOCUCmeMbl MOpeu U
0Keanos8. IKocucmemovl MYHOP, 1eCO8, cmeneli, NyCmbltb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuums
MEK/Ty aHTPOMOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

VYpb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opojackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW ¢ayHbl. buonormdyeckoe wu
X03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBUIM OPTraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3ghgexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 6 pyHKyuoHuposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKITY
CMEKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, HOMYJIAIAN U S3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOIE€HHBIX BO3JCHCTBUL.



Mexanuzmbi 6030€eliCmaus 3a2p}l3H€HZ/HZ PA3HbIX munoe Ha
Cy60p261Hu3M€HHOM, OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOG6bl IKoJ102Uu4ecKoco HOPMUPOBAHUA aAHNIPONOceEHHO20 6030€liCMELUS.
MGTOILOJ'IOFI/IH MOHHUTOPHHI'a CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 3KOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupr  u cxeMbl:  «CTpykTypa  OHWoLEHO3a»,  «DKOCUCTEMA

HMIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOTO jeca», «OyHKIIMOHATbHBIC
IpyNnbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMED,
«enu nutanus (macTOMUIIHAS, JETPUTHAS)», « DKOJIOTHUECKasi MUPaMHIa YHCEID,
«DKoNoruyecKasl mupamua OMOMacchl», «IKOJOTHYecKas MUpaMuia dHEPTUN»,
«O6pa3zoBanue 60s0Tay, «IlepBuuHas cykueccus», «BoccTaHoBIeHHE Jieca TIOCTe
noxapa», «9KocucremMa o3epa», «ArpoueHo3», «KpyroBopoT BemiecTB M MOTOK
HHEPTUU B arpoueHose», «[Ipumepsl ypdoskocuctem».

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, yydesa NTUIl U
3Bepel, repbapuu KyJIbTypHBIX U AUKOPACTYILIUX PACTCHUN, aKBApUYM KaK MOJIEITb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypo03KOCUCTEMbBD».

Jlabopatopuass padora «l3ydenue paszHooOpaszusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKypcHUsl B TUIHYHBIN OmoreoneHo3 (B qyOpaBy, Oepes3HSK,
€JIbHUK, Ha CYyXO/JI0JIbHBIA WM TOMMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKypcusi «IKCKYpCHsl B arpodKOCHUCTEMY (HaA MOJiI€ WM B TEIJIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHas o0osiouka 3eMIIH, THE€ CYIIECTBYET WU
CyIlIeCTBOBaJa XKU3Hb. Pa3zBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. . Bepnazackoro o 6uochepe. Ob6nactu 6nocdepsl u e€ cocras. Kupoe
BEIECTBO OHOochephl v ero PyHKIUY.

3aKOHOMEPHOCTH CyIlecTBoBaHUs Onocdepbl. OcoOeHHOCTH OHOChEpH Kak
r00aNbHON IKOCUCTEMBI. JlMHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMHYECKUE LUKIBI (yriaepoja, a3ora). PUTMUYHOCTD SIBIEHUN
B Onocdepe.

3oHabHOCTE Ouochepnl. I[lonarue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IITMPOKOJIMCTBEHHBIC Jieca, CTEIH, CAaBAaHHBI,
MyCTBIHU, TPOTTUYECKHUE JIECa, BRICOKOTOPhs. Kiumat, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOI0 MOTEHIMaNa 1
onochepHbIX PyHKIU.



JlemoHcTpanuu

[Toptpetsi: B. 1. Bepuanckuii, 3. 31occ.

Tabmuubr 1 cxembl: «I'eocdepsl 3emn», «KpyroBopoT azora B mpupoje»,
«Kpyrosopor yrinepoga B mpupone», «KpyroBopor kuciopoga B IPUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIe OMOMBI cymny, «Knumaruueckue
nosica 3emnmny», «Tynnpay, «Taitray, «Cmemannsiii necy, «llupokonncTBeHHbIN
nec», «Crenby, «CaBanHay, «llyctoiasay, « Tpornnueckuit aecy.

O6opynoBanue: repbapuu pacTeHHI pa3HBIX OMOMOB, KOJUICKITUHU )KHBOTHBIX.

Tema 11. YesnnoBek U OKpy:xa0OIIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MPUYMHBL. Bo3JeicTBHE YeIOBEKa Ha
ouochepy. 3arpssHeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOJHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENLHOTO W KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacubie kHuru. Oco0o oxpansembie npupojnsie Tepputopun (OOIIT).
boranndeckue caibl U 300J10THYECKUE TTAPKH.

OCHOBHbBIE TPUHUUIIBI YCTOMYMBOIO PA3BUTHUS UYEJIOBEUECTBA W IMPUPOIBI.
PanvonanbHO€  MPUPONONOJIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpaszus 3emun. OOImMEe 3aKOHOMEPHOCTH TJOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €T0 BEPOSITHBIE TTOCIICICTBUS.

Pa3Butrie METOJI0OB MOHUTOPUHTA PA3BUTUS OMNACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle UCCNe008aAHUA Nepexo0a K pecypcocoepezaroujei U
KOHKYDeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u 6uopecypchi.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuugarowjue O00CMyn K
ungopmayuu no  COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHobl
IKopeadburumayuu dKocucmem U cnocooos 60pvObLl ¢ OUONOBDENHCOCHUSIMU.
Pexoncmpyxyus Mopckux u HazemMHblx IKOCUCTEM.

JleMoHCTpanun

Tabmumpt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HEHHe
ruapoceps», «3arps3HeHne nouBbl», «llapHukoBBIE 3pdekT», «Ocobo
OXpaHsAeMble MPUPOJIHBIE TEPPUTOPUNY», «MOJEIN YIPABIIEMOTO MUPAY.

O6opynoBanue: ¢oTorpaguu OXpaHsSEMbIX pPACTCHHM M KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHoil KHUTH perroHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaromIMMHUCS TPOrpaMM CpelHero ooOImero o0pa3oBaHUsA: JHUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpamMMBbl IO OUOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABIISIFOIIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCIMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH [I€HHOCTHO-CMBICIIOBBIMH  YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OuoJornyeckoro  oOpa3oOBaHUs, Haluuue NPABOCO3HAHUA  IKOJOTUYECKOU
KYJBTYpPBbI, CNOCOOHOCMU CMA8UMb €U U CTPOUTH )KU3HEHHBIE TIaHBbI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI MO0 OMOJIOTHUU JIOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUICKUMH COUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
NOBEAECHUSI U CIIOCOOCTBYIOT MPOLIECCaM CAaMOIO3HAHMS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY U IMPABONOPSAIKY, YEIOBEKY TPy/Jla U CTaplieMy MOKOJIEHUIO,
B3aUMHOI'0 YBa)XCHHS, OCPEKHOrO OTHOIIECHUS K KYyJIbTYpPHOMY HacJeAUI0 U
TpaJULIMsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickoirt dexnepanuu, npupone u
OKPY’KarolIEn Cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUSI ydeOHOoro mpeamera «buomorus»
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WIIMENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIMX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA ACATEILHOCTH B MPOILIECCE peav3alliid OCHOBHBIX HaIpaBICHUN
BOCIIUTATEJIbHOM IESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;KaIaHCKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [IESITEIBHOCTH TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATH B CBOUX JICUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHbIX, TIO03HABaTEJIbHBIX M UCCIENOBATEIbCKUX 337a4, YBaXKUTEIbHOIO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKON rpak JaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IMEpE]
Ponunoi, ropaoctu 3a cBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MIPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIICIUIO U HMaMITHUKAM IIPUPOBI,
JNOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHEe OWOJOTHMH, TOHWMAaHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B ’KU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBa;

ujeiiHas yOexJIEHHOCTh, TOTOBHOCTh K CIIyXeHHuio u 3aumrte OrTeyecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE IYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJUTEISM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O IMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs ACTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAHUE YMOIIMOHATIBHOTO BO3/ICMCTBHUS JKMBOM IPUPOBI U €€ NEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIArONoJyYns:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MacHoro ooOpasa KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUJI U HOPM,
COQIAaHCUPOBAHHBIA PEXKUM 3aHATUM U OTIbIXa, peryispHas Qusnueckas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAHUE IEHHOCTH MPaBWJI HHJIMBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCJEACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTb K TPY/ly, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYA0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLIMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepam npodhecCHOHANBHOU JeATEIbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ©  peau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOUYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB W OLIEHKM MX BO3MOXKHBIX IOCJHEICTBHM ISt
OKPY’KarOIIEN CPEIbI;

OCO3HAHHE TJI00ATHHOTO XapaKTepa 3KOJOTHYECKHX MpoOJjeM W MyTed uX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTHH
3HaHMSIT M YMEHUS TPU PEIICHHH TpoO0JIeM, CBS3aHHBIX C palMOHAIBHBIM
OPUPOAOIIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  MOBEACHUS B MPUPO/IE,
HalpaBJICHHBIX Ha COXpPaHEHHUE pAaBHOBECHUS B DKOCHCTEMAax, OXpaHy BHJIOB,
sKOcUCTEM, Onocdepsl);

AKTUBHOE  HEINPHUIATUE JCUCTBHUM, NPUHOCAIIMX BpEd  OKPYXKarOLIEH
NPUPOIAHON cpene, YMEHUE MPOrHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NMPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOMU HaIPABJICHHOCTH, YMEHUSA
PYKOBOACTBOBATbCS UMM B IIO3HABATEJIbHOM, KOMMYHUKATHUBHOW U COLUAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUUECKOMN JIEATEIIBHOCTH 3KOJIOTMYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJOre
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIHTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIBTYpPhl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOJIbMU Y MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KakK HAyKd, OCO3HAHUSA €€ poJu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
NpeacTaBlieHus 00 OKpYXalollleM MHUpPE KaK O €IMHCTBE MPHUPOJIbI, YelIOBEeKa U
oOlllecTBa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU MpolsIeM
COXPAaHEHHUS TPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJOTUU JJII COBPEMEHHOW IMBHIM3AINU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHUS MEIAUIIMHBI, CO3JaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
4eJIOBEUYECTBA, MIOMCKA MyTe BBIXOJIa U3 INIO0ANBHBIX IKOJIOTMYECKUX MPOOIeM U
oOecrieueHus  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
WCIIOJIB30BaHUIO TPUPOJHBIX PECYpPCOB M (OPMUPOBAHHMIO HOBBIX CTAHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOyYaromuxcs, GopMupyeMoit
IpU U3y4YEeHUU OMOJIOTHH;

MMOHUMAHHUE CYLIIHOCTU METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh MOJydYyaeMble 3HAHUS I aHalu3a |
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMEHHE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIMNXCS JaHHBIX C LIEJbI0 MOJIYYECHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTH HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh NHANBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OMOJIOTUHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbie pe3ysibTaThl OCBOCHMS yuyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PEHUSI OOyYArOITUXCS
MEXIMCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHSITHS, OTPaKAIOIINE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUUPUKY METOJIOB I[O3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MpPOLiecC,
CHUCTEeMa, Hay4YHBIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
yYHUBEpCAJIbHbIE y4eOHbIe JACHCTBUS (ITO3HABaTENbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHEIE), obecrnieunBaroIe dbopmupoBaHue GyHKIIMOHATHHOM
IPaMOTHOCTH M COIIMAJIBHOW KOMIIETEHIIMU O0OydYarolmuxcsi; CIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W YHUBEpCaJlbHble ydeOHbIe JCWUCTBUA B
II03HABATEIBbHON U COLMAJIbHOUN IIPAKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT cHOPMHpPOBAaHBI TO3HABATEIHHBIC
yHUBEpCcajbHble yueOHbIE AEMCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEUCTBUA, PEryJsTUBHbIE YyHUBEpCalbHbIEe Yy4eOHbIE JCHCTBUS, COBMECTHas
NEeSATENbHOCTbD.

MeTtanpeMeTHbIE PE3YJIbTaThl OCBOECHHSI MPOrPaMMbl CPEIHET0 OOIIEro
00pa30BaHUs JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH Y4eOHbIMHU NMO3HABATEJIbLHBIMU
NEeUCTBUAMM:

1) 6a3oBble JOrnYecKHe JAeiiCTBHUSI:

CaMOCTOATENBHO  (OPMYJIHMpPOBAaTh W aKTyalM3upoBaThb  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOIO MBILIUICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, KiIacCUpUKAIIUU, O00OIICHUS ), PACKPHIBATH CMBICT
OMONIOTMYECKUX MOHATHH (BBIACIATh UX XapaKTEepHBbIE MPU3HAKH, YCTAaHABIMBAThH
CBSI3U C IPYTUMU TOHATHUSAMU);

ONpEeAEeNATh LEeNH JAEITeIbHOCTH, 3a/laBas MapaMeTpbl U KpPUTEPUH HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBSICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW NPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCykJeHus (MHIYKTUBHbIC, JEIyKTUBHBIE, I10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

PUMEHSTh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa ISl MPEeJCTaBICHUs
CYIIECTBEHHBIX CBS3€H M OTHOIICHWW B M3YYaeMBIX OMONOTMUYECKUX OOBEKTax, a



TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEIICHHUS MPOOJIEMBI ¢ YUETOM aHaau3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJILTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a3oBbIe HCC/IeI0BATEIbCKHE eHCTBHUSI:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOJIOB PELIECHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUIBI JCATCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlHH, MPEeoOpa3OBaHUI0 W TPUMEHEHUIO B Yy4eOHBIX
CUTYyaIUsIX, B TOM YUCJIC TIPH CO3JaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KITIOYCBBIMH TTOHITHSIMHA W METOJIaMHU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladyl B 00pa3oBaTEIbHOMN
JESATSIILHOCTH U )KU3HECHHBIX CHTYaIlUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelICHHs, HaXOJHWTh apryMEHTHI I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JENCTBUA B MPOGECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHTHh 3HAHUS B IMO3HABATEIBHYI0 W TPAKTUYCCKYIO 00JIaCTH
KU3HEICATCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAITHH (TEKCTe YU4eOHOTO
nocoOusi, HAyYHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSATH PA3NMYHBIE METOJIbI MPU TIOUCKE U
orbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KadeCTBE CpeAcTBa mpu pabore ¢
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISATHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WH(OpMaIuu,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU JA€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE WM IUCKYCCHH IO CYIIECTBY OOCYXmaeMol TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSIBIISTh YBAXKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEeKTHOU popMme (hopMyInupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboTHI MPU PELICHUH OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICUCTBUS 110 €€ JOCTHUKEHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacmpenensiTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJIE€U C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCATbHBIMH PEryJSTUBHBIMU A€CTBUAMM:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pelieHus B )KU3HEHHbBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSIX M MOCTYINKAaxX MO OTHOUIEHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IJIaH PELICHHs NOpoOdeMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEeILIEHHE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 0O0pa30BATENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
NEATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBbl JPYTHX IIPU aHajIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yNbTaThl OCBOCHHUSI COJEpX aHUS Y4eOHOro mpeaMera
«buonorusiy Ha yrayOnE€HHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npopuapHOro  oOyueHus:  oOydaronuxcss — Ouwosormu. OHHM  BKIJIIOYAIOT:
cnenuduyeckue Ayt OMOJOTUM HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMU U MPEOOPa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAKKE B
peabHBbIX KU3HEHHBIX cuTyauusax. lIpenMeTHble pe3yiabTaThl MPEICTABICHBI MO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
Kacce NOJKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHHMM O MECT€ M pOJH OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
NMO3HAHWM  3aKOHOB  MPHUPOABI M  PEUIEHUH MpoOJeM  PalOHAIBLHOTO
MPUPOJIONIOIB30BaHUS, O BKJIaJE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTH Y,

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIE OWOJIOTHYECKUE TEPMHUHBI U TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIUs, CaMOBOCIIPOHU3BEICHNUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopusl
HacnenctBeHHoctTu T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXNKICHUS  KYyJIbTYpPHBIX  PACTEHUM),  3aKOHBI
(enrnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUSI, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PAIOB B
HACJIEJICTBCHHOU U3MEHUYUBOCTHU H. n. Baswuiiona), IIPUHLIATIB
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMU HAyYHOIO IIO3HAHMS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHWE, H3MEpPEHUE,
HaOII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKN: BUPYCOB, KIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OakTepuil, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpraHOB pACTEHUW, IKUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEACSITEIbHOCTH,
MPOTEKAOIIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTUYECKIX
IPOIECCOB: 0OMEHA BemIeCTB (MeTaboIM3M), MPEBPALCHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€I03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICCTBHS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOI'O 0TOOPA;

yMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OpraHOWJAMHU KIETKH M HUX
GYHKIUSAMHE, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIMAMH, MEXIY
OpraHaMd U CHCTEMaM{ OpraHOB y pAcCTeHMi, >XMBOTHBIX M YEJIOBEKa M HUX
GyHKUMSIMH, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Taramu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX I[UKIOB OPraHU3MOB,
dTamaMu AMOPUOHATBFHOTO PAa3BUTHS, TEHOTUIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJISATh OTJIMYMUTENbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUUIsl TOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYEeCKUX TPy,

yMEHHE peniatb ONOJIOrHYECKUE 3a/1a4M, BBISBISATH IPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEX]y UCCIIeTyEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSAMH, JIE€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3YIbTATOB;

yMEHHE BBINOIHATH J1a0OpAaTOPHBIE M MpPaKTHUYECKHE pPaldOThI, COOIIOAAThH
npaBuia mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBAaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpenacTBamu, (GOpMYyIUpYs LeJdb HWCCIEIOBAHMs, AaHATU3UPOBATH IOTYYCHHBIC
pe3yJIbTaThl U AENATh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKONM paboTe Mo OuoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOIMMON Ha 0a3e MIKOIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATh  MOJYYEHHBIE  pe3yslbTaThl HA  YYEHHMYECKHX

KOH(EPEHITUSAX;
YMEHUE OLICHHBAaTh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIICJOBAaHUN B
obrmactu  OWMONOrMM M MEIHULUHMHBI  (KJIOHMPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHME, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3JIaHhE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYILIECTBIATh OCO3HAHHBIA BBIOOp OyAyled MNpogeccuoHalIbHOU
NESTETHHOCTH B 00JacTH OMOJOTHH, MEAUITUHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOJsTh MO3HABATEIbHBIH
WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpraHu3alUsX CpPEIHEro
po(heCCHOHATLHOTO U BHICIIETO 00pa30BaHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Klacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJH OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBl MHUpA, B TMO3HAHUM 3aKOHOB IMPHUPOJBl M PEIICHUH SKOJOTMYECKUX
mpoOJeM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATIHLHOTO
MPUPOIOIIOIH30BaHUS, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOW OHMOJOTMYECKMX 3HAHUW, KOTOpas BKJIIOYAET
OTIPEJICJICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocucTeMa, Ouocdepa), OHOJOTHYECKHE TEOPHUH
(aBomronioHHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS 3BOJIIOLUU), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Bomtonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apompimeBoro cxoacrea K. M. boapa), mpaBuna (mmammyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMHIIbl DHEpPruM), rumnote3nl (rumore3a «vupa PHK» V.
['unbepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJIaMM  HAy4YHOTO  TIO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEI0BAHUSAX HKUBBIX O00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaONIOJCHHUE, SKCIEPUMEHT), CIocO0aMU BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B MPUPOJIE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BHJIAOB, OHOTEOILIEHO30B,
KOCHCTeM M Ouocdepsl, CTaOUIU3MPYIOIIETO, IBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, JIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIDKYIUX CHJI SBOJIOIMN HA TEHO(OH T TOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejie 0OMTaHMs, YepeOBaHUS HAIlpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHUE YyCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MPOLECCaMU 3BOJIOLUH,
JBIDKYIIMMH CHJIAMH aHTPOMNOreHe3a, KOMIIOHEHTAMHU Pa3IUYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  TPU3HAKM  KUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, a0MOTHYECKUX M OMOTUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOIE€HHBIX U3MEHEHNUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY ISl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOWTaHMSI, CAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

yMEHHUE peniaTh OMOJOTUYECKUE 3aa9H, BBISBIISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]Iy UCCIIETyEMbIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbl M TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUYeCKHe padoThl, COOII0ATh
npaBuiIa mpu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpYs 1ellb KCCIENOBaHUs, aHATU3UPOBATH IOJYUYEHHbIE
pe3yNbTaThl U AENIaTh BEIBOBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-HCCIIEIOBATEIHCKONH paboTe MO OWOJIOTHH,
HKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIATh  MOJIyYEHHBIE  PE3yJIbTaTbl Ha  YYEHHYECKHX
KOH(DEpeHIUsX;

yMEHHUE OLIEHUBATh TMIOTE3bl U TEOPUU O TIPOUCXOKIECHUH JKU3HU, YEIOBEKA
U YEIIOBEYCCKUX pac, O MPUUYMHAX, MOCICICTBHUIX W CHOCO0aX MPEeAoTBpaIICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiied npodeccunoHaIbHON
NEeSATENHHOCTU B 00JIaCTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, MEAUIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SAHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIIyOJISITh TIO3HABATENbHBI WHTEPEC, HAINpaBIECHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIICH  mMpodeccuu U MPOAOIIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHusl B OpPraHU3AIUSAX CPEAHEr0 MPOPECCHOHAIBHOIO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabusie IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
1 buonorusa kak Hayka
2 JKuBble cUCTEMBI U UX U3YUYCHHE
3 Buonorus xinerku 0.5
4 XuMudecKasi OpraHu3aIusl KICTKH 10
5 Crtpoenue u GyHKIIMU KICTKH 8
6 OOMeEH BeIIEeCTB U MPEBPAIICHUE SHEPTUH B 9 1
KIIETKE
; Hacnencreennast napopmanus u 9 05
peanuzanus e€ B KIETKE
JKW3HEHHBIN UK KIETKH 6 1
Crpoenue U pyHKIMN OpraHU3MOB 17 1.5
10 Pa3zmHoxeHMe 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTnka — Hayka 0 HAaCJICICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enetuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus ¥ CUHTETUYECKAsE OHMOIOTHUS 4
17 PezepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KITACC

KoanvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoasubie IIpakTHuyeckue
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apoXIeHuE U Pa3BUTHE 3BOTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTUH
2 Muxkpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MaxpodBOTIOIHS U €€ Pe3yIbTaThI 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 p a p 15 1.5
3emiie
5 [TpoucxoxaeHune yeaoBeKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIICHHSX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenoi
OpranusMmsl U cpeia 0OUTaHus 1.5
DKOJIOTHSI BUAOB M MOIYJISIITAI 0.5
DKouorust Coo0MIeCTB. DKOIOTHIECKUE
9 12 0.5
CHCTEMBI
10 buocdepa — rmobanbHas skocucTemMa
11 UYenoBek u OKpyxaromas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5



IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoxka Kontpoasnbie IIpakTnyeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJIbHbIC

padoThI padoThbI pecypes:

Buonorus xak KOMIIJIEKCHAs HAyKa U KaK
4acTb COBPEMEHHOTO 00I1eCcTBa

JKuBbIe cuCcTEMEBI M UX CBOMCTBA

ypOBHeBaH opraHu3anus )XUBbIX CUCTCM

HcTopust OTKPBITHS U N3YUYEHUS KIIETKH.
Kiterounas teopus

Metonasl MOJIEKYJIIPHON U KIETOYHOU
ouonoruu. [Ipakruyeckas padora
«M3ydeHre MeTOI0B KJIETOUHOM OMOJI0TUH
(xpomatorpadusi, anexTpodopes,
muddepeHnuanbHoe eHTpudyrupoBaHue,
[T1IP)»

XUMHYECKU COCTaB KIETKH 1

MI/IHepaJ'II)HI)Ie BEUICCTBA KJICTKU, UX
Ouosornueckas poib

Opranuveckre BEeIecTBa KJICTKH — OCJKH.
JlabopaTtopHnas pabota «O0Hapyx)eHue
OEJIKOB C TIOMOIIHI0 Ka4€CTBEHHBIX
peaxkuuiny

CoiicTBa, knaccuduxanus 1 GyHKuuu
0eIKoB



OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKH —

10
YTJIEBOIBI

1 Opranuyeckrie BeIEeCTBa KIETKH —

JUIHBI
Hyxkneunossie kucnorsl. [JHK u PHK.

12 JlaGopatopnas pabota «lccnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJIEJICHHBIX U3
KJIETOK Pa3JIM4HbIX OPraHU3MOB»

13 Crpoenue u pynkuuu AT®. [Ipyrue
nykineosunrpupocdarsr (HTD)

14 CexsenupoBanue JTHK. MeTo bt
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTobl CTPYKTYpHOM OHOIOTHH

16 Tuns! knetok. [Ipokapuornueckas kieTka
CTtpoeHue 3yKapruOTHUECKOH KIIETKH.

17 [IpakTnueckas padota «3ydyeHne cBONWCTB 0.5
KJICTOYHOM MeMOpaHbD»

18 [ToBepXHOCTHBIN annapar KJIETKH
OnHoMeMOpaHHbIE OPraHOUABI KJIETKH.

19 [TpakTuyeckas padora «M3yueHue 05
JBUKEHMSI LIUTOIIA3MbI B pPACTUTENBbHBIX
KJIETKax»

ITosryaBTOHOMHBIE OpPraHOU/IbI KJIETKU:

20 MUTOXOH/IPUH, TuIacTH L. JlabopaTtopHas 05
pabota «HccnenoBanue miaazMonnsa u '
JETIa3MOJIM3a B PACTUTENIBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOHIBI KJIETKH

22 Crpoenue u pyHKIUHU Apa



23

24

25

26

CpaBHUTENbHAs XapaKTEPHCTHKA KJIETOK
sykapHoT. JlabopaTopHas padora
«M3ydenue cTpoeHHsI KJIECTOK Pa3TUUHBIX
OpPTaHU3MOB»

AccuMUISIIMS U JUCCUMWIALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turnel oOMeHa
BeriecTB. JlabopaTopHas pabora
«M3ydeHne KaTaIuTU4EeCKON aKTUBHOCTH
(bepMeHTOB (Ha IpuMepe aMuiIasbl WIn
Kartajas3bl)»

DepMEHTAaTUBHBIN XapaKTep peakLuu
KJIETOYHOTO MeTabou3Mma. JlaboparopHas
pabota «M3yuenue GpepMeHTaTHBHOTO
pacIleIUIeHus IEPOKCHUIa BONOPOA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOPH! U OCIKU-UHTUOUTOPHI

0.5

0.5

27
28

29

30

31

32

ABTOTpOQHBIN TUIT 0OMEHA BEIIECTB
DOTOCUHTE3

XemocuHntes. JJaboparopnas pabota
«CpaBHeHue nporieccoB (poTocUHTE3a U
XEMOCHHTE3a»

AHa’poOHBIe OpraHu3Mbl. Busl OposkeHusI.

JlabopaTtopHnast pabota «CpaBHEeHHE
MPOLIECCOB OPOXKEHHS U IBIXAHUS
AdpoOHBIE OpraHu3MBbl. JTarnbl
SHEPreTUYecKoro oOMeHa

DOHeprus MeMOpPaHHOTO IPaJHeHTa
npoTtoHoB. CunTe3 AT®: pabora

0.5




npoToHHON AT®-cuHTa3bI

33 Peakiun MaTpu9IHOTO CHHTE3a
34 Tpanckpunius — MarpuuHbiidi cuaTe3 PHK
35 Tpascasus u e€ Tarnbl
36 Konnposanue amunokucior. Ponp
pubocom B OmocuHTe3e Oenka
37 Opranu3zaius TeHOMa Y IPOKapHoT U
yKapuoT
38 MosnekynsipHble MEXaHU3MBbI SKCIIPECCUH
T€HOB Y YKapHOT
Bupycbl — BHeKkJIeTOUHBIE ()OPMBI KU3HU U
39 oOnuratHsle napasuTsl. [IpakTnueckas 0.5
pabota «CoznaHne MOJeNu BUPYCay
40 BupycHrble 3a001eBaHus YeI0BeKa,
KUBOTHBIX, PACTCHUI
41 HanorexHomornu B OMOIOrHH Y MEIUIINHE
42 JKu3HEeHHBIN UK KIETKU
43 Martpuunsiii cuates JJHK
Xpomocomsl. JlabopaTopHas padora
44 «HM3ydyeHre XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»
45 JleneHue KICTKH — MHTO3
Tunsl k1eTok. KapruokuHes U HUTOKUHES.
46 JlabopaTtopnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsanus »kM3HEHHOTO IUKJIA KIIETOK



48

OpraHI/ISM KaK €IMHOC 1ICJI0C

Txanu pacrenuii. JlabopaTopHas pabora

49 . - 0.5
«M3ydenne TkaHEN paCTEHUID
TkaHU KMBOTHBIX M YEJIOBEKA.

50 JlabopaTtopHnas pabora «M3yueHnue TkaHeu 0.5
’KHBOTHBIX)»
Opransl. Cuctemsl opraHos. JlaGoparopHast

51 pabota «3yueHue opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena OpraHu3MoB

53 JIBI>KEHHE OPTaHU3MOB

54 IIutanue opraHu3MoB

55 [TuTaHre TO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cCHCTEMA YeJIOBEKa

56 JIpIXaHue OpraHu3MoB

57 JIpIXaHHe MO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpancmopT BemecTB y OpraHu3MoB

59 KpoBeHnocHas cucteMa mo3BOHOYHBIX
’KMBOTHBIX U YE€JIOBEKA

60 Brienenne y opraHuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHast cucteMa 4yenoBeka

63 PaznpaxuMocTb 1 perymisanus y
OpPTraHU3MOB

64 ['ymopanbHast perynsmus 1 SHA0OKpUHHAS

CHUCTEMA )KMBOTHBIX U YCJIOBCKA



65
66

CDOpMLI Pa3MHOKCHUA OPIraHU3MOB

[TonoBoe pa3MHOXEHUE

67

68

69

70

71

Meiios

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JlabopaTopHast paboTa
«V3yueHne cTpoeHus MOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpETapaTax»

WNHnnBunyansHOE pa3BUTUE OPraHU3MOB —
OHTOI'CHE3

32[1(.118.)11(2[ OpTraHOB U TKaHEH u3
3apOAbIIICBLIX JIUCTKOB

Poct u pa3BuTHE KUBOTHBIX.
Jlaboparopnas pabota «BrisiBieHue
MIPU3HAKOB CXOJICTBA 3apOAbILICH
MMO3BOHOYHBIX JKUBOTHBIX)

0.5

0.5

72

73

74

75

Pa3zmHOXeHME U pa3BUTHE PACTCHHIA.
Jlaboparopnas pabota «CTpoeHHE OPraHoB
Pa3MHOKEHHUs BBICIIUX PACTCHUID)

I/ICTOpI/Iﬂ CTAHOBJICHUA U PA3BUTHA
ICHCTUKH KaK HAYKH

OCHOBHBIE TIOHSTHS U CHMBOJIBI T€HETUKH.
JlaGopatopHas pabota «/lpo3oduiia kak
O00BEKT F€HETUYECKHUX UCCIIEJOBAaHUI»

3aKOHOMEPHOCTH HACIEAOBaHUS
npu3HaKoB. MoHOruOpuHOE
ckpeumBanue. [IpakTuueckas pabora
"N3y4yeHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpenIMBaHus y Apo30huisr"

0.5

0.5

0.5



I_II/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI MOHOFHGpI/I,I[HOFO

76 1
CKpEIIMBaHUS
77 Ananmsupyrorniee ckpenBanue. Hermomaoe 1
JTIOMUHUPOBAHHE
JlurnOpuHOe CKpEIIMBaHUE.
78 [TpakTuaeckas paborta «3ydeHue 1 05
PE3YJIbTaTOB TUTHOPUIHOTO CKPEIINBAHUS '
y Ap030(UITBI)
79 [{utonoruvyeckrue OCHOBBI TUTHOPUTHOTO 1
CKpEIIMBaHUS
80 CuensieHHOE Haclie/IOBaHUE TPU3HAKOB 1
81 XpOMOCOMHAas TEOPHS HACIEACTBEHHOCTH 1
82 I'eneTuka moia 1
83 I'eHOTHIT KaK 1I€JIOCTHAS CUCTEMA 1
84 I'eHeTMYECKUI KOHTPOIIb Pa3BUTHSL 1
pacTeHHiA, )KUBOTHBIX U YeJIOBEKa
85 M3MeHUYnBOCTh MTPU3HAKOB. BHibl 1
W3MEHYHUBOCTH
86 MoaundukanoHHas H3MEHYUBOCTb 1
BapuannoHHBIH psii 1 BapUallMOHHAS
KkpuBasi. JlaboparopHas paboTa
87 «MccnenoBanue 3aKOHOMEpPHOCTEH 1 05
MOIU(PHUKAITMOHHOW U3MEHUYUBOCTH. '
[TocTpoenne BapuallMuOHHOTO psiia U
BapHaIllMOHHON KPUBON»
88 I'enoTunuueckass K3AMEHYHBOCTD. 1
KomOunaTtuBHass H3MEHYMBOCTD
89 MyTanmonHasi ”3MEHYUBOCTb. 1 0.5



90

91

[TpakTrueckas pabota «MyTanuu y
Ipo30¢ Tkl (Ha TOTOBBIX
MHUKpOIpenaparax)»

3aKOHOMEPHOCTH MYTallMOHHOTO MPOLECCa.
DNUreHeTruKa v SIUreHOMUKA

I'eneTtuka yenoseka. [Ipaktuueckas padbora
«CocTtaBieHe U aHAJINU3 POJIOCIIOBHOM»

0.5

92

93

94

95

96

97

MeTtoapl METUIIMHCKON T'€HETUKHA

3HaucHHNE MCHHHHHCKOﬁ T'CHCTHUKH B
npeaoTBpaAllCHUU U JICUHCHUN I'CHCTUYCCKUX
3a00JIeBaHUH YeJIOBEKa

OCHOBHBIE TTOHATHS CCJICKIINU.
JlaGopaTtopnast pabora «/3yuenue copToB
KYJIbTYPHBIX PACTEHHUI U TIOPOJI JOMAITHUX
KUBOTHBIX)»

MeTob! celneKIIMOHHON paboTHI.
JlabopatopHnast pabota «/3yuenne MeTo0B
CEJIEKIIMU PACTECHUI»

JIOCTHXKEHMS CeJIEKIIUU PACTEHUH U
KHUBOTHBIX. [IpakTnueckas padora
«IIpuBuBKa pacTeHHID»

CoxpaHeHue, U3y4eHHe U UCTIO0Ib30BaHUE
TEHETUYECKUX PECYPCOB

0.5

0.5

98

99

buorexHosorus kak HayKa U OTpacCiib
IMPONU3BOACTBA. HpaKTI/I‘-IeCKa}I pa60Ta
«HSy‘IGHI/Ie 00BEKTOB OMOTEXHOIOT I

OCHOBHI)IG HaHpaBJ’ICHI/IH CHHTCTH‘ICCKOﬁ
ononoruu

0.5



100 XPpOMOCOMHAsI U TeHHAsI HHKEHEPHS

101 Menummackre OMOTEXHOJIOT NI

102 PesepsHnbiit ypok. [loBTOpenue,
000011IeHNE, CUCTEMATH3AIMA SHAHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

102

135




11 KITACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue fllsyqennﬂ gﬁlc)l;l;onaTenbﬂme
padoThl padoThbI pecypes:
1 OomonmonHas teopus Y. [lapsuna 1
5 JIBrKyI1IME CUITBI 3BOJIIOLIMM BUAOB 1O Y. 1
HapBuny
3 Bbopn0a 3a cyiiecTBoBaHUE, €CTECTBEHHBIN 1
1 UCKYCCTBEHHBII 0TOOD
4 DOopMUPOBAHUE CUHTETUUYECKON TEOPHH 1
9BOJIIOLIMH
5 DTaribl 3BOJIFOIIMOHHOTO MPOLECCa: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — aneMeHTapHas €IMHUIA 1
3BOJIIOLHAN
3aKOH reHeTHYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinOepra. JlabopaTopnas 1 05
pabota «BblsiBIeHNE U3MEHUYUBOCTH Y '
oco0ell 0THOTr'0 BHIA)
8 DnemMeHTapHbIe (HaKTOPHI IBOJIOIUN 1
9 Dddekt ocHoBatemns. ddext 1
OYTBLJIOYHOTO TOPJIBIIIKA
10 Murpanyu. M3050um nomy isiui: 1
reorpaduueckas, OMOJOrHIeCcKast
11 EcrecTBeHHbII 0TOOp — HaNpaBISIOMINN 1

(hakTop IBOTIOIIHH




12

13

14

15

16

17

18

19

20

[TonoBoii oTOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIFOIIHH.
JlabopaTtopHas paborta «3ydenue
apoMop(}o30B U uAMOAANTALNHN Y
pacTeHUI U )KUBOTHBIX)

[Ipumeps! npucnocodaeHN y OpraHu3MOB:

Mopdosioruaeckue, GU3HOIOTHIECKUE,
OHMOXMMHUYECKHE, ITOBEICHUYCCKHUE.
JlabopaTopHas pabora «IIpucnocobenns
OpPraHU3MOB U UX OTHOCUTENIbHAS
11eecoo0pa3HOCTh)

Bupn, ero kpurepuu u CTpykTypa.
JlaGopartopHas padota «CpaBHEHHE BUIOB
110 MOP(OJIOTHYECKOMY KPUTEPHUIO»
Crpykrypa Buza

BunooOpa3oBanue kak pe3yabTar
MHUKPO3BOJIIOLUU

CBs13b MUKPOIBOJIIOIMH U STTUIEMUOJIOT U
Makpossontouus. [laneonronornyeckue
METO/Ibl U3yUYEHHS IBOJTIOLUU

buoreorpaduyeckue MeToabl U3ydeHUs
3BOJIIOLUU

0.5

0.5

0.5

21

22

DOMOPHOIOrHYECKHUEe U CPAaBHUTEIBHO-
Mopdonoruueckre MeTo 16l U3y4eHHs
ABOJTIOINH

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MAaTEeMaTUYECKUE



MCTOJAbI U3YUCHHA 3BOJIIOIINN

23 OO01myre 3aKOHOMEPHOCTH BOJTFOIIHH

24 AnantuBHas paauanus. HepaBHoMepHOCTH
TEMIIOB BOJIOIIUU

o5 HayuHnble runotesbl NporCcX0KIeHUS
YKU3HM Ha 3emie

26 JloHay4dHBIE MIPEICTABICHUS O 3aPOKICHUH
KU3HU

97 OcCHOBHBIE ITaIbl HEOPTaHUIECKOU
ABOJTIOIHH

28 ['unoTessl 3apoXxKaCHUS KUZHA
HcTopust 3eMau 1 METOMIBI €€ N3YUCHHS.

29 JlaboparopHas padora «3ydenue u 05
OIMCaHNE UCKOTTAEMBIX OCTATKOB JPEBHHX '
OpPTraHU3MOB»

30 Hauanbnbie 3Tansl oprannyeckoi
IBOJTIOTIAH

31 OBOIIOLUS DYKapUOT
OCHOBHBIE 3TaITbI BOTIOIUN

39 pacturensHOro Mupa. [IpakTudeckas 05
pabora «3yuenne ocoOeHHOCTEH '
CTPOCHHMSI PACTCHHIA Pa3HBIX OTICIIOBY

33 OCHOBHBIE 3TaITbl BOTIOIUH KUBOTHOTO
MHUpa
DBOIOIUS )KUBOTHBIX. [IpakTryeckas

34 pabota «M3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHSI TIO3BOHOYHBIX YKHBOTHBIX)

35 Pa3BuTHe *u3HM Ha 3eMIe 110 3paM U



nepuoagam

MaccoBbie BBIMUPAHUA — 3KOJOTNMYCCKUC

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, €TI0
0COOEHHOCTH

38 CoBpemeHHas cucTeMa OpraHu4eckoro
MIPOLILIOTO

39 OCHOBHBIE CHCTEMaTHICCKUE TPYIIIIBI
OpraHHU3MOB

40 AHTpPOIOJIOTHsI — HayKa O YeJIOBEKE

41 PazBuTue npeacrabineHuit o
MIPOUCXOXKJACHUN YeIIOBEKa
MecTto yenoBeka B CHCTEME
opraHm4eckoro mupa. JlabopartopHas

42 pabora «M3yuenune ocoOeHHOCTEH 0.5
CTPOEHHSI CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM»

43 JIBMKyIIHe CUiIbl aHTPOIIOTeHe3a

44 CooTHomieHrne OMOTOTHYECKUX U
COLIMATBHBIX (PAKTOPOB B AaHTPOIIOTECHE3E

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

46 [Taneoreneruka u najeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue packl. [Ipaktuueckas

48 pabota «3ydeHue 3KOJTOrHIeCKUX 0.5
aJanTalyi 4eJIoBeKa

49 MeXIUCIUTUTMHAPHBIC METO/TBI

AHTPOMOJIOTUHU



50 3apokICHHE W PA3BUTHE DKOJIOTHHI 1
Mertoap! skomnoruu. JlaboparopHas pabota

51 «M3yueHne MeTo/10B SKOJIOIMYECKUX 1 0.5
HUCCIIETOBAHUIN

59 3Ha4YeHNe KOJOTHUECKUX 3HAHUH 115 1
YeJI0BeKa

53 Dkonorudeckue HakTopsl 1
Abuornyeckue gaktopsl. CBET Kak

54 skosornueckuit akrop. JlabopaTtopHas 1 05
pabota «BplisiBIIeHHE TpUCTTOCOOIECHUI '
OpPraHMU3MOB K BIIUSIHUIO CBETa»
AbGuoTtnueckue paktopsl. Temmneparypa
KaK KOJOTHYECKUM (pakTop.

55 JlabopaTtopHas paboTta «BrisBiieHne 1 0.5
MIPUCTIOCOOICHHI OPTaHNU3MOB K BIHSIHHIO
TEMIIEPATYPbI»
Abuotnyeckue gakropsl. BraxHocTh Kak

56 skoJornyeckuit pakrop. JlabopaTopHas 1 05
pabota « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUSD»

57 Cpenpl oOuTaHMsI OpraHu3MOB 1

58 buonornueckue puTMbl 1

59 XKuzHeHnHble popMBI OPraHU3MOB 1

60 buotnyeckue pakTops 1
3HaueHre OMOTUYECKUAX B3aNMOIEHCTBUI

61 JUTSI CYIIIECTBOBAHUS OPTAHU3MOB B CpEJIe 1
oOuTaHus

62 DKOJIOTUIECKHE XapaKTEPUCTUKU 1



MOITYJIAIH

OCHOBHBIE TTOKa3aTeIn MOMyJIAINN

63 YHUCIIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OcCHOBHBIE TIOKA3aTEIJIN TOITYJISIIIHH:

64 POKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUN

65 DKoJ0ru4ecKasi CTpyKTypa MomyJssuuu

66 JluHaMmuKa MOMyJISAUUU U €€ PeTyIIsus

67 KpuBbie pocTa 4rCcIeHHOCTH MOMYJISAILINH.
Kpussie BIKUBaHMS
DKojorudeckasi HAIIa BU/A.

68 JlabopaTopHas padora «IIpucnocobenus 0.5
CEMSH PACTEHHI K pACCEIICHUIO»

69 Bun kak cucrema momysisiui

20 3aKOHOMEPHOCTH MMOBEJCHHS U MUTPALIUi
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi CUCTEMA

73 KpyroBopot BelecTB 1 MOTOK SHEPTUU B
IKOCHCTEME

74 OcCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTUUECKUE MTUPAMUIbI

76 N3menenuns cooOIIecTB — CYKIIECCHH

77 [TpupoaHbIE 3KOCUCTEMBI. DKOCHUCTEMBI
03ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI



TYHJIP, JIECOB, CTENEH, MyCThHIHBb

79 AHTpOIIOTEHHBIE YKOCUCTEMBI

80 Ypboskocucremsl. [IpakTiueckas pabota 05
«M3ydenue u onucanue ypooIKOCUCTEMBD) '
3aKOHOMEpPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICCTBHI OPraHM3MOB B
IKOCUCTEMAX
MexaHu3MBbI BO3IEUCTBUS 3arpsI3HECHUN

82 Pa3HBIX THUIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCHUCTEMHOM YPOBHSIX

83 buocdepa — obuienianerapaast 060104Ka
3emun

84 Yuenue B. W. Bepnanckoro o 6unochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepnr

86 Kpyrosoports! BelecTs u
OMOTEOXUMHUYECKUE ITUKITBI

g7 3oHanbHOCTH Onochepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcroitunBocTh OMOCheps

89 DKOJIOTHYEeCKHUE KPU3HUCHI U UX TPUUHHBI

90 Bo3zaeiicTBue yenoseka Ha Ouochepy

01 AHTpONIOr€HHOE BO3JEHCTBUE Ha
pPaCTUTENbHBIN U 5 KUBOTHBIA MU

92 Oxpana npupojibt

93 OCHOBHBIE TIPUHIIHITHI YCTOHYHUBOTO



Pa3BUTHA YCJIOBCUCCTBA U IIPUPOALI

PanmonansHOE MpUPOIOTIONH30BAHNE U

94 COXpaHEHHE OMOIOTHYECKOTO 1
pazHooOpa3us 3emin

95 0"606H1€HI/I€ 1o TeMe « MUKpO3BOJIOLUS U 1
e€ pe3yabTaThD»

96 Q§o6meHHe 1o TeMe «MaKpoIBOIIIOLIUS U 1
e€ pe3yabTaThD»

97 Oo6o06menue o Teme «IIpoucxoxaeHue u 1
pa3BUTHE )KH3HH Ha 3eMIIe)

98 O6o06menue no Teme «IIpoucxoxaenue 1
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O06o0meHne 0 TeMe «DKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHUAX OPTaHU3MOBY

100 Oo6o06menne o Teme «OpraHu3msl U cpena 1
oOuTaHUs

101 0606meHIEe 1o TeMe «DKOJIOTHUS BUJIOB U 1
TIOTTYJISIIIA I

102 O6006menue o reme «buocdepa — 1
rio0abHAs SKOCUCTEMAy

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

* buonorusa. O6mas 6uonorus, 10 kmacc/ 3axapos B.b., MamonTos C.I".,
Counun H.U., 3axaposa E.T.; nox penakmueii 3axaposa B.b., O0iiectBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIECTBO
«M3parensctBO «IIpocBemienne»

* buonorusa. O6mas 6uonorus, 11 knace/ 3axapor B.b., MamonTos C.T".,
Conun H.W., 3axaposa E.T.; non penakiueit 3axaposa B.b., O6mectBo ¢
OTpaHUYCHHOU OTBETCTBEHHOCTHIO «/[PODAY»; AKIIMOHEpHOE 00IIECTBO
«M3parensctBO «IIpocBemieHne
METOJINYECKHUE MATEPUAJIBI IUISA YUUTEJISA
B.U. Cusornasos, .b. Aradonosa, E.T. 3axaposa. O6mas 6uonorus. 10-11
KJIACChl, 0a30BbIN U YIiTyOJIeHHBIN ypoBeHb. - M.: JIpoda,

Briconikas JI.B. u ap. buonorus. 10 ki. (yriny6a.yposens) [lox pe.

B.K.Illymnoro, I'.'M. Iemmiuna. [Ipocemienne (11 xuM-01o Kiiacca)

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://www.ebio.ru/index-1.html

http://biologylib.ru/catalog/

https://interneturok.ru/



