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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 mnpenojaBanus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (eepanbHOi paboueii mporpaMmbl BOCITUTAHHUS.

VYyeOnbiii npeamer «buonorus» yriayOnaéHHoro ypoBHA uzydenus (10-11
KJIACChI) SIBISIETCS OJHUM W3 KOMIIOHEHTOB IpEeAMETHOW obnacth «EcTecTBEHHO-
HayuHble TipeaMmeTsl». CormacHo mnonoxeHusM DOIOC COO mnpoduibHbIE
y4ueOHbIE MPEeIMEThI, U3ydyaeMble Ha YriayOJE€HHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenaniin  oOy4eHUsT Ha YPOBHE CpeAHEro ooOiiero oOpa3oBaHUsA U
IpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01muM, cpeHuM podeCCHOHAIBHBIM U BBICHITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 H3THX Y4eOHBIX MPEJAMETOB [OJDKEH OBbITh OpHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/la4y, CBS3aHHBIX C HpodopueHTanuend oO0yYaromuXxcsi U CTUMYJIHPOBAHUEM
UHTEepeca K KOHKPETHOW 00JIaCTM HAay4yHOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEUIMHOM, SKOJIOTUEN, ICUXOJIOTUEH, CITIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buonorus" naér npeacrtaBieHHE O
Helau M 3ajadax M3ydeHus yueOHoro mpenmera «buosnorus» Ha yriyOn€HHOM
YPOBHE, ONpeaesieT o0s3aTelbHoe (MHBapUaHTHOE) IPEAMETHOE COICPIKAHUE, €T
CTPYKTYPUPOBAaHHME TIO pas3feliaM MU TeMaM, paclpeiesieHne 10 Kjaccam,
PEKOMEHIYEeT TMOCIEeI0BaTeIbHOCTh H3yYeHHUs1 y4eOHOro marepuajia ¢ yd€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JOTMKH 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  OHOJOTUYECKHX  3HAHUU,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, TMPEACTaBICHU O 3J0pOBOM 00pasze >KH3HHU, Ha
BOCIUTaHUE OEpEKHOr0 OTHOIICHUS K OKpyXaromeu mnpupoaHoit cpene. B
nporpaMme Mo OMOJIOTMM TaKXKe MOKa3aHbl BO3MOXHOCTH y4eOHOro IpeamMera
«buomorusiy B peanmuzanuu  TpedoBanuii PIOC COO Kk 1UIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MpPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOpMHpPOBaHUHM OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIbHOW  JI€ATEIbHOCTH
o0ydaromuxcss MO0 OCBOCHHUIO COJEpX aHUs OHOJIOTMYECKOTO OO0pa3oBaHMA Ha
YPOBHE CpeAHETO 0011IeT0 00pa3oBaHuUs.

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



pacliMpeHrue U yriiyOJieHHe 3HaHUM 00ydYarolmuxcsi O JKUBOW MPUPOJE, OCHOBAX
MOJICKYJIIPHON W KJIETOYHOW OWMOJIOTHH, SMOPHOJIOTUUA W OWOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKI[UU, OMOTEXHOJIOTUH, IBOIOIIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOIIMXCA K MOCIEAYIOMIEMY MOJIYyYEHHUIO
Onojornyeckoro  oOpa3oBaHMsI B By3ax WM OpraHM3alusAX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpM aHUs COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TOJYYCHHBIX TP HW3YYEHUH  OOyYaArOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX DPa3feiOB OMOJOTUM HA YPOBHE OCHOBHOTO
obmrero obpazoBanusi, B 10—11 kiaccax 3TH 3HAHUA TMOJy4yaroT pa3BuTue. Tak,
pacIIMpeHbl W YIIyOleHbl OWONOTHYECKHE 3HAHUS O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusXx, OpraHU3ME UEeJOBEKa, OOMUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENIHHO BKJIFOYEHBI OMOJIOTHUECKUE CBEJCHUS TPUKIIATHOTO 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, reorpadu 1 MaTEMATUKH.

Ctpykrypa mporpaMMmbl 1o ydeOHOMYy mpeametry '"buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 9SBOJIOIMOHHBIA TOAXOAbI K HW3YYEHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3ALMH, BOJIOLMU OPraHUYECKOTO MHUpa Ha 3eMJie,
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
OMOJIOTHH, AKTyalU3UPYIOTCS 3HAHMS OO0ydaroIIMXcs MO OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonormu ueioBeka. B 11 kimacce wm3ydaroTcs SBOJIOIMMOHHOE
y4eHHe, OCHOBBI KOJIOTHH U yUeHHue o Ouocdepe.

VYuebusiii mnpeamer  «buonorus» mpu3zBaH  00eClEYUTh  OCBOEHHUE
OOyYarOIMMUCS OMOJOTHYSCKUX TCOPUH M 3aKOHOB, WJCH, IPUHITUIIOB M IPABHII,
JIeXKaAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOToo0pa3uM M OCOOCHHOCTAX KIETKH, OpraHu3Ma, OISy,
OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYUYHBIX JOCTHKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MMPUKIIAHBIX acTIeKTaX OMOJIOTMYecKuX 3HaHui. J{is
pa3BUTHS U TOAJEPKAHUS HMHTEepeca OO0ydallMxca K OHOJOTHH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuaja B COAEPKaHUU MPOTPaMMBbI
1o OMOJIOTUU TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHUS
TOM WM WHOW 00JlacTh OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiKHBIX
YUEHBIX B PEIICHUE BAKHEUITUX OUOJIOTHYECKUX U IKOJIOTUYECKHUX MPOOJIEM.



Lenb n3ydenus yueOHnoro npeamera «buonorus» Ha yriyOa&éHHOM ypOBHE —
OBNIAZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHM3allud JKUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHe YMEHUM
UCIIOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHMU HMHTEpEca K ONpeAesEéHHON obiactu
npo(ecCUOHANBbHON JIeATETbHOCTH, CBSI3aHHOM C OWOJIOTHE, WiIu K BBIOODPY
y4e0HOT0 3aBeICHUS I MTPOJOIKEHHSI OMOIOTHYECKOT0 00pa30BaHus.

JlocTmkenne 1enu Uu3ydeHus yueOHoro mnpeamera «buonorus» Ha
yIrayO0nEHHOM YPOBHE 00€CTIE€UMBACTCS PEIICHUEM CIIeIYIONINX 3aa4:

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

O3HAKOMJICHHE OOYYalomMXCsi C METOJaMU TIO3HAHMS KUBOW MPHUPOJBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSpHOU U
KJIETOYHON OMOJIOTUM, HSMOPHOJIOTUM W OHOJIOTMM pa3BUTHS, TEHETHKH U
CEeJIEKIMHM, OHOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHH, MaJEOHTOJIOTHH,
HKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEJIEHUS  OMOJOTHYECKHX
UCCIIEIOBaHMM B JlabopaTopuu U B mpupoae (HaOIOAEHHE, W3MEPEHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBNaZicHHEe OOYyYalOIUMHUCS YMEHHUSIMU: CaMOCTOATEIbHO  HAXOJUTH,
aHAJIM3UPOBAaTh U HCIIOJIb30BaTh OMOJOIMYECKYI0 HH(POPMALUIO; MOJIb30BaTHCS
OMOJIOrMYECKON TEPMHHOJIOIMEN M CHUMBOJIMKOW; YCTaHaBIMBAaTh CBS3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIHHO-)KOHOMHYECKUMH U  IKOJIOTHUYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH MEATEIBHOCTH II0
OTHOILEHUIO K OKpYXarollel NpUpoAHON cpene, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKpYXAlOUIMX JIojeld; OOOCHOBBIBaTH M COOJIOJaTh  MEphI
npoHIIakKTUKU MH(GEKIIMOHHBIX 3a00J€BaHUN, TPABWIA MOBEACHUS B MPUPOJE U
oOecrieueHus1 0€30MacCHOCTH COOCTBEHHOW KU3HEIEATEIbHOCTH B UPE3BBIYANMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTephU30BaTh
COBpEMEHHbBIC HAyUHBIE OTKPBITUS B 00JIaCTH OHOJIOTHH;

pa3BuTHEe y 00y4arOIUXCsl UHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIPOLECCE 3HAKOMCTBA C BBIAAIOIIMMUCA OTKPBITUSIMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTUH, pEIIaeMBIMH €10 MpoOJeMaMu, 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 OTJICJIHHBIM €€ 00BhEKTaM U SBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
IFeHETHYECKOW TPaMOTHOCTH, OOMIeH KyJIbTypbl TOBEJACHUS B MPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHNEe  OOyYArOIIMMHCS  KOMIIETEHTHOCTH B PaIlMOHAJILHOM
MPUPOOTIOIL30BaHNH (COOIOICHNE TIPaBWJI TOBEICHUS B TPHUPOJC, OXPaHbBI
BUJIOB, SKOCHUCTEM, OnOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3JI0POBbS
OKpyXaromux JoAed (coOmogeHuss wMep npoduiakThkyd — 3a00eBaHUMH,
oOecrieyeHue O€30MACHOCTU KU3ZHENEATCTLHOCTH B YPE3BBIUAWHBIX CUTYAIUSIX
OPUPOAHOTO M TEXHOTCHHOI'O  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTHYECKUX 3HAHUHA U YMEHUH B TTOBCETHEBHOM KU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMHUCS
VHIUBUYaJIbHON o0Opa3oBaTeIbHON TPaeKTOpUHU, CITIOCOOCTBYIOIIEH
nocJlieyonemMy mnpo(ecCHOHaTbHOMY CaMOOIPEEICHUIO, B COOTBETCTBHHM C
WHIUBUy AIbHBIMA HHTEPECAMH M IOTPEOHOCTSIMH PETHOHA.

OO1ee 4ncI0 4acoB, OTBEICHHBIX HA M3yY€HHE OMOJIOTHH HA yriyOJeHHOM
YpPOBHE cpeaHero obmiero oopa3zoBanus, coctaBiser 204 vaca: B 10 kimacce — 102
yaca (3 yaca B Hejeno), B 11 kiracce — 102 ygaca (3 gaca B HeJeio).

OT60op opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYUIECTBJISIETCS ¢ YYETOM CHenu(pUKU €ro COJAEp:KaHWs U HaINpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B  OpraHM3AIUSAX  CPEIHETO
Ipo¢eCCHOHATILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIbHBIM YCIOBUEM MPU 00YUYEHUU OMOJIOTUU HA YTITyOJIEHHOM YPOBHE
SBIIIETCSl TMPOBEJEHUE JTAa0OpaTOPHBIX M MpakTHdyeckux padoT. Takxke ydactue
OOyJaroIMXCcs B BBIMTOJTHCHUH TPOSKTHBIX M YUCOHO-UCCIIEIOBATEILCKUX PabdoT,
TEMaThKa KOTOPBIX OMPENEISIeTCS YYUTEJIeM Ha OCHOBE  HWMEIOIIUXCS
MaTepHAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Conepxanue mporpamMsbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyapcTBeHHo# utoropou arrecraiuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OUOJIOTUSI — KOMITJIEKCHasl Hayka. KpaTkasi uctopus pa3BUTHS
Ouosornu.  buonornueckue HAaykKd W M3ydyaeMmble  UMHU  TPOOJIEMBI.
@OyHIaMEHTaJIbHbIE, TPUKIAIHBIE KW TMOUCKOBBIE HAy4YHbIC HWCCIECIOBAaHHUS B
OMOJIOTHH.

3HayeHue OuoJoruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAay4YHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHue OMOJIOTHH B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO34MCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPHUPOIBI.

JleMoHCTpan U

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneis, XK. b. Jlamapk, Y. JlapBun,
VY. I'apseii, I'. Mennens, B. . Bepnanckuii, U. I1. I1aBnos, 1. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHH C JpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

JKuBble cuCTEMBI Kak mOpeaMer u3ydeHus Ouonoruu. CBOMCTBA KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W ILEIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpTraHU3ALMS,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIETOYHBIM,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJIIUMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuii), oOuocdepusiii. Ilpouecchl, NpouCXOadlIME€ B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CylecTBOBaHUS
mMarepuu. Hayku, n3yydaromme x’uBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALUU.

N3ydenne kuBbIX cucTeM. Meroasl Ouosiorndeckor Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus. [lonarue o 3aBucuMon u
HE3aBUCUMOW TiepeMeHHOU. IlnanumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTHU TMOJYyYEHHBIX
pe3yibTaToB. [IpuumHBI UWCKaXkeHUsT PE3yJIbTATOB JKcrepuMmeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabnupl u cxeMbl: «OCHOBHBIE TpPU3HAKU JKU3HW», «buonornyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMNU KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszmay», «buoreoinenos», «buochepa», «Metobl
W3YUYCHHUS )KUBOM ITPUPOIBI».

O6opynoBanme:  jmabopaTopHOe  OOOpyJOBaHWE IS IPOBEICHHUS
HaAOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpyKTypHO-QYHKIMOHAIbHAs eAWHUIA XKuBoro. HMcropus
OTKpbITUS KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOH KJICTOYHOU
TEOPUHU.

MeTonbl  MOJIEKYJSIDHOM M KJIETOYHOW  OMOJIOTMM:  MHUKPOCKOMUS,
xpomatorpadus, 37meKkTpodope3, METOJ MEUEHBIX aToMOB, AU(QEepeHIIHaTLHOE
HeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @OuUKCUPOBAHHBIX
K1emoK. DIEeKTpoHHasi MUKpockonus. Kougoxanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

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

Tabmuubl u cxembl: «CBETOBONH MHKPOCKOI, «JIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenapaTbl pacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAITBHBIX KIETOK.

IIpakTuueckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTUU
(xpomarorpadus, aektpodope3, auddepeHaATbHOE [EeHTPUPYTUPOBAHUE,
[TL1P)».

Tema 4. XumMuueckasi OpraHn3anus KJIeTKH

XUMHYECKHM COCTaB KJIETKH. Makpo-, MUKPO- U YJbTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEAareHTa, y4acTHUE B CTPYKTyPUPOBaHUU
KJIETKH, TETUIOPETyJsiuu. MuHepaibHble BEIIECTBA KJICTKH, UX OWOJIOTHYECKas
poJib. POJIb KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKU. buosormdyeckue nonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosiekyisl. [lepBuunas
CTpyKTypa Oeika, MeNnTHaHas CBi3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTyphl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudukanuss  Genkos.
buonornyeckue pyHkiuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, UCaXapy/ibl, OJIUTOCaXapyuabl U MOJIHCAXAPUIBIL.
OO0mmii TUTaH  CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckue GyHKIMHN YTIIEBOIOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys JTUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKUUAN
aunuoB. OO1IMe cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, MOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. [IpaBunmo Yapradda. Ctpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouonorndeckue ¢pynkuuu JJHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenue moisexkynbl AT®. Makpospruueckue cBsizu B Mmosiekyie ATO.
buonorunyeckue ¢pyuknun AT®. BoccTtaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
KIetke. /[pyeue nykieozuompugocghamor (HTD).CexBenupoBanue JJHK. Memoow
2eHOMUKU, MPAHCKPUNTNMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DHU3NIECKUE MCCIICIOBAHUS
cocTaBa U IPOCTPAHCTBEHHOM CTPYKTYypbl OHoOMosekyd. Mooeruposanue
CMPYKMYpsl U QYHKYULi OUOMONEKY U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
OpeanuyecKull CuHme3s OUOMONLEKYN U UX HENPUPOOHBIX AHATI0208.

JleMoHCcTpanumn

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. IIpy3unep.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubl n cxembl: «llepuoguyeckas Tabaua XUMUYECKUX 3IIEMEHTOBY,
«CTtpoeHue MoOJeKyyasl BOIbl», «BemecTtBa B cocTaBe opraHu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNbD, «CTpOeHHE MOJIEKYII
yrieBoaoB», «CTpoeHne MOJIeKyn JHOUAOBY», «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenue monekyasl ATOy.

OOopynoBaHue: XUMHUYECKAsI TOCYAa U 000PYIOBaHHUE.

JlabopaTopHasi padora «O0HapykeHHE OCJIIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKIUID».

JlaGopaTtopnass  paGora  «JccrmenoBaHWe — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u QyHKIUM KJIETKH

Tunel KIETOK: JyKapuOoTHYecKass M Ipokapuotuyeckasd. CTpyKTypHO-
byHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoit kiaeTku. Knerounasi creHka OakTepuil U apxei.
OcoOEHHOCTH CTPOCHHS TEeTepOTpPOHONW U aBTOTPOPHON MPOKAPUOTUIECKUX
KJIETOK. MecTO U poJib POKapHoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE AYKapUOTUYECKON KJICTKH.
[Inazmatuueckass wmemOpana (ruazmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpanbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCHUBHBIN
(nuddy3us, obneruénnas auddysus), aKTUBHBINA (IEPBUYHBIA M BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomymponuriaemMocts MemOpanbl. Pabotra HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLMTO3, paronuTo3. Dk301uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuloB.

Hutomna3ma. [{uto3ome. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
wietkn. OmHOMeMOpaHHBICE OPTraHOWIBI KIETKH: HHAOIJIA3MATHYECKas CETh
(BIIC), anmapat T'onbaku, JTU30COMBI, UX CTpoeHHWE M (QyHKIHH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKH. CTpoeHHe TpaHyJSIPHOTO PETUKYIIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpaHyJsipHbIA)  SHIOIUIA3MATUYECKUI
petuxynym. CekperopHast pyHkius anmnapata ['onbmku. Moougurkayus d6enkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosu pacturenbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHIPHUH,  IUTACTH]BI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapaeynuc). Ctpoenrie U (yHKIIMM MUTOXOHJpUN M 1actui. llepBuunele,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (DOTOCUHTE3UPYIONIUX  DYKAPHOT.
X0pOIIaCcThl, XPOMOILIACTHI, TIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpanHubie opraHouabl kjieTku CTpoeHue M QPyHKUIUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmol.
MuxkpodunameHTsl.  AkmunogvleMukpopuiamenmsi.  MBIIIEUHbIE  KIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. KnetouHbrit
neHtp. CTpoeHME U JABWKEHHE KIYTUKOB U pecHHYeK. MHUKpOTpyOOUKH
uuTomuiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enxu.

SAnpo. OGomnouka siipa, XpOMaTHH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. Snepupiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B HHTep(azHOM siape. Iyxpomamur u cemepoxpomamun. benxu
XpOMaTWHa — TUCTOHBL. Jlunamuxa s0epHou 000104YKU 6 Mumo3ze. HoepHuvlil
MPAaucnopm.

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

JlemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE SYKAPUOTHYECKOW KIeTKm», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHAPUMNY», «Apo», «CTpoeHne NpOKapUOTHUYECKON KIIETKU.

OO6opynoBaHME: CBETOBOM MUKPOCKOIN, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «l3ydyeHue CTpOEHHS KIETOK PA3JIUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOW MEMOpaHBI.

JlabopaTtopnass padora «JcciaegoBaHue muasmMoin3a W JAEIa3Moju3a B
PACTUTENbHBIX KIIETKaX».

IlpakTnueckass paGora  «l3ydyeHwe  JBMKEHUS  UUTOIJIA3Mbl B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaleHie JHEPIHMH B KJIIETKe

AcCUMUIISALNS U TUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumbsl oomMeHa
BCIIECTB: aBTOTPOGHBIN W TeTepOTpOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoiieccax. OJHEpPreThueckoe oOecredeHne KieTku: mpeBpaiieHne ATD B
OOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep pPeaKIud KJIETOYHOTrO
Metabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAaHHU3M JCHCTBUSIL.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMIHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
AHOKCcueeHHblll U OKcueeHHblll Gomocunme3 y obaxkmepuii. Ceemocobuparoujue
nUSMeHMol U NUCMEHMbl PeaKyuoHHo20 yeumpa. Poib XJIOPOILUIACTOB B IPOLECCE
dotocunteza. CBeToBas u TeMHOBas ¢Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMe paznuyHbIX (PakTopoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (PoTocuHTE3A.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, KeIe300aKTepuu, CEepoOAKTEPHH, BOIOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. [IpomykTbl OpoKeHHS W WX
UCIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHbIe OpTraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUH B
npolieccax ouongornyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB nepes aHadpoOHBIM. DPGHEKTHBHOCTh SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKU 00Men», «brocunres
oenka», «CTtpoeHue pepMeHTa», «XEeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYJIOBAaHHUE I MPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass padora «l/3ydyeHue  KATaAJIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopaTtopnasi pabGora «M3ydeHne (HEPMEHTATUBHOTO PACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHeHUE POIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHnass uHGopManus M peaju3anus eé B KieTKe

Peakuun mMarpuyHoro cuHres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACTBeHHOW mHGopMaluu. [ eHeTnueckuit
KoJ, ero cBoWcTtBa. TpaHckpumius — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnosust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHusanus resoma y
MPOKAapUOT U 3YKapUOT. Peryisiinus akTUBHOCTHM I'€HOB y NpokapuoT. ['mmorte3a
onepona (d. XKako0, XK. Mano). Moaekynapuvie mexanuzmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OO0JUTaTHBIC Mapa3uThl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaron. /Kusnennwiii yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycurie 3a0oneBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]J], COVID-
19, counanbHble U MEAUIIMHCKHAE TPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiusz oonvuux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCKHA.

Tabmuiel u cxemsl: «buocunte3 6enkay, «I 'eHeTHUYECKU KOo», «Bupych»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3naHrue MOJCIN BUPYCA».

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TIpOIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenennto.  [IpecunTeTndyeckuit  (MOCTMUTOTHYECKHH),  CHUHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Martpuunsiii cuntes JHK — permkanuya. Ilpuamuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAJIIEIBbHOCTD.
Mexanusm pernkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUI. JIUTJIOWAHBIA W
raruiouHbeli - HaOOpel  XpomocoM. ['oMonormunsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOJIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u nuTokuHe3. buosiornueckoe 3HaueHue
MHUTO3a.

Perynsuusa MUTOTHYECKOrO IMKIA KIeTKW. I[IporpamMmmupyemas KieToyHas
rubesp — anomnros.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmol
nponugepayuu, oupgepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKka» — Ououngopmamuyeckue Mmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabnuupl U cxembl: «OKU3HEHHBIM MUK KIETKW», «Mutos», «CTpoeHue
xpomocomy, «Pemnukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEUIKA JIyKay.

JlaGoparopnass  paGora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpENapaTax».

JlabopaTopHnasi pabora «HaOntoeHre MUTO3a B KJIETKaX KOHYMKA KOpEIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATAX ).

Tema 9. Crpoenue u GyHKIMHM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAQJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTPOEHHUS U  JKU3HENCATENHHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUOBbI, OJHOKJIETOUYHBIE
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOTOHUAIBHBIE OPTAHU3MBI.



B3anMoOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Txkanu pacrenuil. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOECHMUS,
(GyHKLIMN U paclofiOKEHUs] TKAHEH B OpraHax pacTEHUU.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI XKUBOTHBIX TKaHEW: DIIUTEIWAJIIbHAS,
COCJIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOEHHUs, (DYHKUHMI U
PACIIOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacteHuil. OpraHel U
CUCTEMBbI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3MBl M HACTHM. JIBMI)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlormomeHue BOABI, YIJIEKMCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIuranue kuMBOTHBIX. BHyTpumnosocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHUe. [IuTaHWe MO3BOHOYHBIX MXUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOrO TpakTa. lIumeBapurenbHble keneswl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe abixaHue. JlpIXxaTeabHasi MIOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE  YCIIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MieKkonuTaromux. Perymsus apixanus. JprxarenbHbie 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHU3MOB. TpaHCIIOPTHBIE CUCTEMbI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa IO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIIOIHMOHHbBIE
YCIIO)KHEHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMbI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepAua U €€ peryJssusl.

Brinenenue y opranusmoB. Beigenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CoKparutenbHble Bakyonau. Opransl BblaeneHus. PuibTpanus,
CeKpelus U 00paTHOE BCAaChIBaHME KaK MEXaHU3Mbl pabOTbl OPraHOB BbLACICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune n (HyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHNEe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMUX. 3aluUTa Yy MHOTOKJIETOYHBIX pacTEHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammTa opranu3zMa ot Ooje3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPaJIbHBI WUMMYHUTET. BpoxaEHHBIN W TpUOOPETEHHBIN crenupuIecKuii
UMMYHHUTET. Teopusi KIOHAIbHO-celeKTUBHOro ummyHnurera (I1. Opmmux, ©. M.
bepuer, C. Tonerara). BocnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00J€BaHUM.

Pasgpaxkxumocte u  perymsiuus y  opraHusmoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumocTts u  peryisimus y
pacteHuil. PocToBbIe BelecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
CUCTEMA M €€ OTHEIbl. JBOJIOLUOHHOE YCIIOKHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OT/AEIBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymMopanpHas perymnsauus U 3HAOKPUHHAA CUCTEMA JKUBOTHBIX U YEJIOBEKa.
JKene3pl HHOOKPUHHOW CUCTEMBI M HX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMoCBsi3b HEpBHOM M SHIOKPUHHOM cucTeM. [unortanmamo-runodusapHas
cUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
Bojopocnn», «bakrepun», «llpocrelimue», «Opranbl HBETKOBBIX PACTECHUI,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembr», «CTpoeHue ctediisy,
«CTpoeHHE JHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMa, «HepBHass  cucremay, «Koxay, «MpllieuHass ~ CUCTEMay,
«BpigenurenbHas CcUCTEMa», «DHAOKpPHUHHAs cucTeMa», «CTPOEHHE MBI,
«Ammynuter»,  «KuimieunomnosioctHeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHue H0KJeBoro uepns», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MieKonuTaomux», «HepBHas cuctema yenoBekay, «Pediexcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOINpENnapaThl OJHOKIETOUYHBIX
OpraHW3MOB, MUKpOIIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUi, repbapuu
pacTeHMil pa3HbIX OTJAECJIOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHuE JJIs1 JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus KpaxMajia 1 OeJIKOB 1oJ1 JeHCTBUEM (PEPMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUI, MOJIEIIM T'OJIOBHOTO MO3Tra Pa3iNYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHrue TKaHEH pacCTCHUIN».

JlaGopaTopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

JlabopaTopHnasi padora «3yueHre opraHoB IIBETKOBOI'O PACTEHHUS.

Tema 10. PazmHokeHue 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrnonoro  pa3MHOMXEHHUS:  IOYKOBaHUE,  CHOPYJSLuS,
(parMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlojoBble KIIETKH, WM rametrsl. Meio3. Craauu
Meiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buosornyeckuii CMbICI
M€Ho03a M IIOJIOBOTO IIpolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IHKJIEC
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [1010BbIE XKele3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaTtoreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHe U SMOPUOHAILHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayaibHOE pa3BUTHE OPTraHU3MOB (OHTOT€HE3). DMOPHUOJIOTHSI — HayKa
O Pa3BUTUHU OPTaHU3MOB. Mopghozenez — 00Ha U3 2naguvix npoodIem IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguu >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunupoeannoe u Hedepmunuposanmnoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIEKOMMTAIOIIUX. 3apOJBIINICBhIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHUE YacTel pa3BUBAIONIIETOCS 3apojbliia (dMOpPHOHANbHAS WHIYKIINS).
Jakjagka IUIaHA CTPOCHUS KUBOTHOIO Kak pPeE3yibTaT HEPaAPXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5>MOpHOHANIBHOE pa3BUTHE PaA3IUYHBIX
(haKTOpPOB OKPYKAIOIIEH CPEIIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHBIM mepuoj. Ilpsmoe u
HenpsiMmoe pas3BuTue. PaszBute ¢ wMetamopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrMyeckoe 3HAYEHHE NPSIMOrO0 M HEMPSIMOTo



pa3BUTHS, UX PACIPOCTPAHEHUE B MNpupojie. Tumbl pocra KUBOTHBIX. DakTOpHI
PETYISIUU POCTA JKUBOTHBIX M 4esoBeka. CTaanu moCcTIMOPHOHAIIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OHMOJIOTHYECKHE MTPOIIECCHI.

Pa3smHoxxenne u pasButue pacteHui. ['ametodur m cnopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. (OOpazoBaHue cCHoop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHue U
pa3BUTUE CEMEHU.

MexaHn3MBbl pEryIsUA OHTOI€HE3A Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabmuiel u cxembl: «BereratuBHOe pasMmHOXKeHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIAMHJOMOHANb», «Pa3MHOMXEHHE SBIJICHBI»,
«PasMHO)keHue ruapsy, «Menos», «XpoMocoMmbdy, «l'ameroreHesy», «CTpoeHue
AUIEKIIETKU U crepMmaro3oujia», «OCHOBHBIE CTaauu OHTOreHezay, «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3zBuTue nATymku», «JIBOiHOE OIJIONOTBOPEHHE Yy ILIBETKOBBIX PACTEHUN»,
«CTpoeHue ceMsiH OJIHOJOJIbHBIX M JBYJOJIBHBIX pACTEeHUN», «KW3HEHHBIN ITUKII
MOPCKOM  KamycTb», <«OKW3HEHHBIM 1IUKI MXa», <« KHU3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOMNpenaparsl SHIEKIETOK U
CIIEpMATO30U10B, MOAENb «L{UKI pa3BUTHS JIATYIIKW.

JlabopaTopHasi padora «/3yueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpENapaTax».

IIpakTuuyeckass padora «BplsiBlieHME NOPU3HAKOB CXOACTBA 3apOJbIIIECH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHEe OpraHoB pPa3MHOKEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M W3MEHYHUBOCTH
OPraHu3MoB

Hcropust CTaHOBJICHUS ¥ pPa3BUTHS TEHETUKM Kak Haykud. PaGoter I
Menpens, I'. ne @pusa, T. Moprana. Posb 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pa6otel H. K. KonsiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE MOHSITUSL U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE IPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl JIMHUS, TUOPUJIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBl ~ T€HETUKU:  TUOPUIOJOTHYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®@pus, T. Mopran, H. K. Konsros, H. 1.
BasuwiioB, A. H. benoszepckuii, I'. JI. Kapnieuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnunel 1 cxembl: «MeToJIbl TeHETUKIY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTtopHasi pabGora «J/Ipo3oduna Kak OOBEKT TI'€HETHYECCKHUX

HUCCIIETOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3ust THOPUIOB MepBOro mokojeHus. [IpaBuino qomuHMpoBanwus. Bropoi
3aKOH MeHaens — 3aKOH pacuieIuieHus IPU3HAKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMmer.

AHanmsupytouiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HAcJIEeIOBaHMUS.
Pacmeruienre npu3HaKoB MIPU HEMTOJIHOM JOMUHUPOBAHHH.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ TpU3HAKoB.  lluTomornueckwe  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUS.

CuennienHoe HaclienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEOBAaHUE T'€HOB, HAPYIUICHHE CLEIUICHHS MEXAY Ie€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTuka mojga. XpoOMOCOMHBIM MEXaHU3M OIMpPEAENICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTepOramMeTHbId I0J. |'eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ayuienus3M. B3auMonenucTBue HeauleNbHBIX T'€HOB.
KomnnementapHocTs. Onuctas. [Tonumepus.

I'eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
TAaK)K€ (PU3MOIIOrMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIMM.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— MapasuT» U «XO35UH — MHKPOOHMOM». ['eHeTnyeckue acmeKThl KOHTPOJS H
U3MEHEHUS HaclIeJICTBEHHON MH(POpPMAIIUU B IOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCcTpauumn

IToprpetsl: I'. Mennens, T. Mopras.

Tabmuub! u cxemsl: «llepBrlil 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHanu3upymrouniee CcKpelmuBaHue», «HemomHoe aOMUHUpPOBaHHEY,
«CueruieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,



«Kapuotun denoseka», «Kapuorun npozodunb»y, «Kapuotunm nTuiibny,
«MHOXeCTBEHHBIN ajlJIeanu3M», «B3auMoaecTBUE TEHOB)).

O6opynoBanue: MoOJAENb Ui JIEMOHCTpPAIMUd 3aKOHOB €IMHOOOpa3us
ruOpu70OB TIEPBOTO TMOKOJICHMS] W pAaclICIUICEHUs MPU3HAKOB, MOJENIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HAcCJIEJOBAHUS NPU3HAKOB, MOJIENb IS
JIEMOHCTPAllUM CILEIJICHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «J[po3odumnay.

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

IIpakTnueckas  paGora  «M3yueHue  pe3ysibTaTOB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoBaHUM (DEHOTHUTIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAA U HACIEICTBEHHAS.

MonmudukannonHass W3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUU
MOIU(PUKAIIMOHHON M3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbIN
pan u BapuarmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(UKAITMOHHOM
U3MEHYHUBOCTH.

['eHOTUIIMYECKAsT U3MEHUYNBOCTh. CBONMCTBA T€HOTUITHYECKON N3MEHUYUBOCTH.
Bupl reHOTUNTMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOnHaTuBHasT M3MEHYMBOCTh. Mei03 W IMOJOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BHIBI MyTaluili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HHAYUUPOBAHHBbIE MyTalMW. SaepHble U
nuToriazMaTuyeckue Myrtauuu. CoMaTUYeCKUE W MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTalui. MyTareHbl M HX BIHWSHUE Ha OPraHU3MBl.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HaciencTBeHHo u3MeHunBocty (H.M. BaBuioB). BHesnepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HAC1e008aHUU U USMEHUUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JleMoHCcTpanumn

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmubr w  cxembl: «Buapl u3MeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KombOuHaTHBHAS W3MCHYHUBOCTHY, «Meio3s,
«OmnonoTBopeHuey, «I 'eHeTnyeckue 3a00IeBaHus YeI0BeKay, « Bumbl myTamuii».



OOopynoBaHue: XKUBbIE U TepOapHbIE IK3EMIULSIPbl KOMHATHBIX PAacTeHH,
pucyHku (dpoTtorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMHA U3MEHINBOCTH.

JlabopaTopHnasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapuanMoOHHOTO psAla u
BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtauuu y apo3opuiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun uenoBeka. MexayHapoaHas IporpamMma HMCCIEIOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETUKM  YEJIOBEKAa:  IEHEaJOTMYECKUU,
OJIM3HELIOBBIN, UTOT€HETUYECKHU, MOMYJIALMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHUIIA:
ITOJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T[P-ananu3a. HacnenctBeHHble 3a001€BaHus YeloBeKa. | eHHbIE U XpPOMOCOMHBIE
Oone3Hu denoBeka. bolie3HW ¢ HACNEACTBEHHOW MPeapacroyioKeHHOCTHIO.
3HaYeHUE MEAMIIMHCKON T'€HETUKHU B MPEIOTBPAILCHUN U JICYEHUU T'€HETUYECKUX
3a0oyieBaHUI uyesoBeKka. MeauKo-TeHeTUYeCKoe KOHCYJbThupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUUYECKUE ACHEKThl UCCIEAOBAaHUN B
00JIaCTH peJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBINIEHHONW YYBCTBUTEIBHOCTH YENOBEKAa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katolei cpesnl. ['eneTnueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JlemoHcTpanuu

Tabnuubl u cxembl: «Kapuotun uvenoBeka», «MeTolbl U3yUEHUS] TE€HETUKHU
yesoBekay, «I'eHeTuYeckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTnueckas padora «CocTaBleHHE U AaHAIN3 POJIOCIOBHOMN.

Tema 15. Cenexkuusi OpranusMoB

JlomecTukanusa W CEJIEKUUs. 3apOXKICHUE CEIEKIMU W JOMECTUKALUU.
Yuenue H. W. BaunmoBa o IleHTpax mnOpouCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. Poip ceneknuu B CO3JaHUM COPTOB PACTEHUM U MOPOJ
*KuBOTHbIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHumBoctTd H. WM. BaBunoBa, ero 3HadeHue id
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIuoHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYAJIbHBIN. OTtansl KOMOMHAIIMOHHON CCJICKIIUU. HUcneiTranue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OLEHKHU
dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMoIIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThl.
PannaninOHHBIN M XUMUAYECKAN MYyTareHe3 Kak UCTOYHUK MYTAlMN y KyJIbTYyPHBIX



dbopm opranu3zmMoB. HMcmosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK 11t momydeHnst iCX0AHOTO MaTepuaia Jijisi CEeKIUU.

[Tonyuenue MOJIUTUIOUIOB. Buytpusunonas ruOpUIU3aIINS.
bnuskopoAcTBeHHOE — CKpelnMBaHue, wid  UHOpuauHr.  HepojcTtBenHoe
CKpellluBaHue, Wik ayTopuauur. ['erepo3uc u ero mnpuuuHbl. McnonwszoBaHue
rerepo3uca B cenekiuu. OtganéHHas rudbpunuszauus. [Ipeononenune Oecmionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIUNA PACTEHUH U )KUBOTHBIX. «3€1€Has
DEBONIOYUL).

CoxpaHeHue ¥ U3y4YeHUE N'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHI U
UX JUKUX pOAMYENd U1 CO3JaHUs  HOBBIX COPTOB UM THOpPUJIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYECKUMU PeCyPCamul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX
8 Yesax YAYUUeHUs CYUeCmeyiomux U co30anus HO8blX NOpPooO, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUI,
nepeodosuvix uoeti U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxemsbl: «LleHTpBI TPOUCXOXKIEHNUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuumny, «Otnanéunas rudpuausamnusy, «MyTtaresesy.

JlabopaTopHnasi padora «/3yueHue coOpTOB KyJIbTYypHBIX PACTEHUN U TOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUU PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHHI».

Ikckypcusi «OCHOBHbIE METOJbl U JOCTHXKEHHS CEJIEKIUU PACTeHUNl U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MIJIEMEHHYO bepmy,
COPTOUCTIBITATEIbHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B J1IAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo/10rus U CHHTETHYECKAS OMOJIOTHS

OOBEKTHI, HCMOJIb3yeMble B OHOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTepUCTHKA. TpaguunonHas
OMOTEXHOJIOTUS:  XJIeOOMeUeHne, TMOJYyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoouonoruueckuii cuntre3. OOBEKTbI MHUKPOOMOIOTHYECKHUX
texHosiorui. [IpousBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIbIO MMOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKalllUX HE BCTPEUAIOIIHUECs B IPUPOI€ OMOCUHTETUUECKUE Ty TH.



Kierounas unxkeHepus. MeTonbl KyJIbTypbl KIETOK M TKAaHEW PACTEHUU U
K*UBOTHbIX. Kpuobanku. Comaruueckas TruUOpuAM3alUMsd W COMATHYECKUN
smOpuorere3. Mcmnonp30BaHWE TaruIOWIOB B CEJIEKIMU pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWLEKIETOK U KIIOHUPOBAHHUE XMUBOTHBIX. METO TpPaHCIIAHTALUM AIEp KIETOK.
Texnonoeuu 0300po8eHus, KYJTbMUGUpPO8aAHUs U  MUKDOKIOHATLHO20
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KVIbIYP.

XpOMOCOMHasi W Te€HHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHYKEHEPHH.
DKOJIOTHYECKHUEe U ITUYECKUE IPOOIeMbl T€HHOW WHKEHEPHUH.

Menuuuackue 6norexnonorun. [loctrenHomHas nudpopas meaumnuHa. [T1P-
JTUArHoCTUKa. MeTaOoJOMHBIN aHaldu3, TEHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YeJIoBEKa ISl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kieTtok. TapretHas Ttepanus paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/1aHusl KOMILJIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJIOTUM TPEXMEPHOro OUONMPHUHTHHIA U ckaddoaauHra
JUISL PELLIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIMHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJbI0 OOecredyeHuss KOMOWHHUPOBAHHOM
3amuThl 0T BO3Oyauteneir OPBU, ycTaHOBIEHHE MOJEKYJSIPHBIX MEXaHU3MOB
dbynkmuonuposanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpanumn

Tabnuupl n cxemsl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHas HHKEeHEpUs».

JlabopaTtopHnasi pa6ora «l3ydeHne o0bEKTOB OMOTEXHOIOT .

IIpakTnueckas padora «IlomyyeHne MOJIOUYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi  «bHOTEXHONOrMA — BaXHEWIIass IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KUIACC

Tema 1.3apo:kaeHue W pa3sBUTHE 3BOJIONUOHHBIX NPeICTABJICHHHA B
onosioruu

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. lapBuHa.

JIBroKy1Me cuiibl 3BOIOLNMH BUIOB 110 Y. J[apBHUHY (BbICOKas MHTEHCUBHOCTh
Pa3MHOXXEHHS OpPraHW3MOB, HACIEACTBEHHas HW3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHME, ECTECTBEHHBII U NCKYCCTBEHHBIH O0TOOD).



Odopmnenue cuntetnyeckoir Teopun H3Bomtouun (CTD). HeltpanbHas
Teopusi 3Boironuu. CoBpeMeHHas JBOJIOLMOHHAS  OuoyorHsA. 3HAYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpertsr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosowe, Y. apsun, C. C. YerBepuxosn, 1. U. Imansraysen, Ix. Xonaein, /. K.
benses.

Tabmuet u cxembl: «Cucrema xupoil mpuponbl (o K. JlunHewo)»,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanuzm dopmupoBaHus
NpUCIOCOONIEHU y pacTeHuil W >KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymecTtBoBaHuey», «llopompl romybeit», «MHorooOpasue KyibTypHBIX (opm
KarmycThbl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKOM TEOPUU IBOJTIOLII.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJibTaThl

[Tonynsiuusa Kak 37€MEHTapHasl equHuLa 3BOMOUUH. COBpEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTyphbl mnonyisuuil. M3menenue
reHooH/a TOMYJSIIMM KaK 3JIEMEHTApHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHble (PAKTOPhl (IBWXKYIIHE CHJIbI) 3BOMIOUUH. MyTarMOHHBIHN
nporiecc. KomOunaTuBHas wu3MeHUnMBOCTh. Jlpelid rTeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacToT aieied B momymanusx. Oddexr
ocHoBarens. IDggexm Oymuliounoeo eopaviuwika. CHUMCEHUE 2eHemUYecKo2o
pasznooobpazus: npuuunsl u cireocmsus. llposenenue s¢pgpekma Opeiigha cenos 6
oonbwux u  manvlx  nonyiayusax.  Murpanun.  M3omAuud  mOMyJSIOU:
reorpaduyueckas (IpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EcrectBenHblii oTOOp — HampaBisoomui  (HakTop SBOIOIUUA. DOpPMEI
€CTECTBEHHOTr0  OTOOpa:  JBWXKYIIMWA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIMIMA
(zm3pyntuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HSBONIOLUS COLUAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONEeHHOCTh  OPraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCTOCOOJEHUN y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobiieHuid y opranu3smMoB: Mopdoaoruyeckue,
busnonornyeckue, - OMOXMMHUYECKHE,  ToOBeAeHUYeckne.  OTHOCHUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u crpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMHU. M3onsuus — kitoueBor ¢akTop BupooOpazoBaHus. Ilytu u
CIIOCOOBI BHU1I000pa30BaHMUS: aJIONaTPUUIECKOe (reorpaduueckoe),



CUMIATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (moJUIUION IU3aIus,
rubpuanzans). JJIMTenbHOCT 3BOIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mMbl GOpMHUPOBaAHUS OMOJIOTHUECKOTO PA3HOOOpa3usl.

Ponb  3BONIONIMOHHONM  OWOJOTMKM B pa3padOTKe Hay4YHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKPOIBOJIOINUS U KOIBOJIIOIUS MApa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHMS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
OOpBLOBI C HEll.

JdeMoHCTpanuu

[Toptpetsl: C. C. YUerBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTBHY, «llomynsiuonHas
CTPYKTypa BUAa», «Cxema MposiBlIeHUs 3akoHa Xapau—BaitnOepray, «/IBrxyiue
CHJIbI 3BOJIOLUN», «DKOJIOTMYECKas W3OJISIMS MOMYyJIAIUA CeBaHCKON (openmy,
«l'eorpadmueckass M3OJSAIUS  JTUCTBEHHHUIIBI CHUOUPCKOM W JTUCTBEHHHUIIBI
naypckoin», «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KEPTBY», «CxemMa
NEUCTBUSA €CTECTBEHHOro ot10opa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycTpranbablii MenaHnu3mM», «JKuBble UCKomaemble», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnonoruueckre ananrauuun», «llpucrnocoOieHHOCTh OpPraHu3sMoB U e
OTHOCHUTENBHOCTHY, «Kputepun Buma», «Buabl-nBorinnkn», «CTpykTypa BHAa B
npupoze», «CrocoObl Bug000pazoBaHus», «l'eorpaduyeckoe BuUI000pa3zoBaHuE
TPEX BUAOB JAHABIIIEH», «IKOJIOIMYECKOE BUAO00PA30BAHUE BHUJAOB CHHUID),
«[Tomumunon et pacteHuit», «KamyctHo-penedHbiii THOPUT.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpUMEpaMu pa3IMYHBIX MPUCTIOCOOJICHUN, uydesla NTHUI[ W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUN OJM3KUX BHUIOB, OOpPa30BABIIMXCS
Pa3IMYHBIMHU CTIOCOOAMH.

JlabopaTtopnasi padora «BplsiBIeHHEe H3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopnass  paGora  «llpucmocoOneHuss  OopraHM3sMoB M HUX
OTHOCHUTENbHAS L[EIECO00Pa3HOCTDY.

JlabopaTtopnass paGora «CpaBHeHHE BHUIOB 1O MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus M eé pe3yabTaThbl

Meroapl wW3ydeHMs MakpolsBoioUMH. [laneoHTonornueckue  MeETOIBI
uzyueHus: odBoionuu. Ilepexonuble ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue mMeTonpl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emnu. Bumbi-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YyUECHUS
BONIONMH. ['eHeTHyeckrue MEXaHU3Mbl JBOJIIOLMM OHTOT€HE3a U TMOSBJICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
PynuMenTtapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHUE,
OMOXUMHYECKHUE W  MaTEeMaTUYeCKUE  METOJbl  M3Y4YEHHUS  DBOJIIOIHUHU.
['omonoruunasie TeHbl. COBpPEMEHHBIE METOIBI TMOCTPOCHUS (HUIOTCHETHYECKHIX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U IBOJIIOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) BOJIOIUH. [IpuHyun cmenvt yHKyui.
HeobOpaTtumocTs 3BoJonMK. AjganTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJTIOLU Y.

JdeMoHCTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromnep, O. I'ekkens.

Tabnuubl U cxembl: «DUIOTEHETUUYECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy»,  «Punuodute»y,  «CemeHHbIE
nanopoTHUKW», «buoreorpadguueckue 30HBI 3eMiumn», «Jlpeiid KOHTHHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AHAJOTHYHbIE OpraHbl», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI YEJIOBEKAa M IIWMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOLII.

OO6opynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BUTHE )KU3HH Ha 3emJie

Hayunble rumote3sl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOHUOreHe3 H
nancrnepmusi. JJoHayuHbie TpEeACTaBICHUS O 3apOXKIECHUU KU3HU (KPEaMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIEHUS )KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnannanuanw, JI. [1actepa. [IpoucxosxieHre sKM3HU U aCTPOOHOJIOTHSI.

OcHOBHEIE 3TaIbI HEOPraHUYECKOU 9BOJIIOIUH. [Lmanerapnas
(reosoruyeckas) JBOJIOIHUA. XHMHYECKas dBOIIONUSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heopranndeckux. Ompir C. Mumiepa m I'. IOpm.
O6pa3zoBanne mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumore3a A. U.
Omnapuna, runoTe3a nepsuaHoro OyiaboHa JIx. XomnaeitHa, reHeTUYecKasi TUIIOTe3a
I'. Ménnepa. Pubo3umbl (T. Uex) um rumoreza «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIECTKH.

Uctopuss 3emnn U Metonsl €€ wu3yueHus. Mckomaemble OpraHU4ecKue
octatku. ['eoxponHonoruss u e€ wmeronpl. OTHOcUTENbHAsT H aOCOJIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOIOrnUecKast Kajaa: Y0HbI, dPbl, IEPUOIbI, STOXU.



Hauanbubie s3Tanbel opraHndeckod HBojonuU. [losBieHue u 3BOIOIUA
MEPBBIX KJIETOK. DBONIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxkiaeHne MHOTOKIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl SBOJIONHUH BBICIIUX pacTeHUi. OCHOBHBIC apOMOPQO3bI
pacrenuil. Bpixon pacrenud Ha cymly. llosiBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. IIponcxoxaeHne NBETKOBBIX
pacTeHUM.

OCHOBHBIE ATallbl 3BOJIONHUHA XUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. BeHnckas ¢dayna. KeMOpuiickuii B3pbIB — TOSIBIICHHE COBPEMEHHBIX
TunoB. IlepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOLUSA O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHne MIEKOMUTAOMINX U
ntul. Ilpunnun kimroyeBoro apomopdosza. OcBoeHue OECIO3BOHOUHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie IO 3paM U IepuoiaM: apxel, MpOTEPO30i,
nmajgeo3o0i, Me3030M, KaifHo3o0¥. OOm@as XapakTepucTuka KiuMara U
reoJIOTMYECKUX TmporeccoB. llosiBIeHHe W pacuUBET XapaKTEPHBIX OpPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHHUE HA Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKUE KPU3UCHI Mpouuioro. [Ipuyunel u
CJIEICTBUSL MacCOBbIX BbIMHUpaHHil. COBpPEMEHHBIN SKOJOTHMYECKUA KPHU3HUC, E€ro
ocodenHoctu. [Ipobnema coxpanenus 6mopaznoobdpasusi Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [lpuHuunel knaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnune! u cxembl: «Cxema onbita @. Penuy», «Cxema onsita JI. [1actepa no
M3YUYCHUIO CaMO3apOoXJIeHUs ku3Hu», «Cxema ombita C. Mumepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONMIOUUN», «['€OXpOHOJIOrMYEecKass  IIKaliay,
«HauanpHble dTanbl OPraHUYecKo SBOIIONUNY», «CxemMa 00pa3oBaHUS DYKapHUOT
nyTéM cumounoreHeza», «Cucrtema XuUBOH npupoab», «CTpoeHHE BUpYCay,
«Apomopdo3sl  pacreHuit», «PuHHOGUTH, «OIHOKIETOYHBIE BOIOPOCINY,
«MHorokserounsle Bogopocan», «Mxm», «llamoporaukm», «l'onoceMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocTeitmme», «KuieuHononocTHwey,
«Ilnockue 4EPBWY, «UneHuCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaronuecs», «lItuupy, «Mnekonurtaromuey, «Pa3Buthe Xu3HU B
apXxenckou apey, «Pa3Burhe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTne Xu3HU B
[aJIe030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pey, «Pa3Burne KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuu pacTeHUM pa3IUYHBIX OTAEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPEMNApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WUIJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia IMTHI[ WU 3BEpEW,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISIKU OpPraHHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  snaboparopHass  paGora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu no u3ydeHuro abOMOreHHOr0 CUHTE3a OPraHUYECKUX COSTMHEHUM B
MEPBUYHON aTMOChepey.

JlabopaTtopnasi padora «/I3yyeHue M ONHCaHUWE MCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue 0oCOOEHHOCTEW CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl v 3agaun aHTPOMOJIOTUU. METOIbI aHTPONOJIOT U H.

CraHOBIICHHE TPEICTABICHUN O MPOUCXOXKICHUM 4YeIOBeKa. Penurmnosnsbie
BO33peHus. COBpEMEHHbIE HAYUHBIE TEOPUH.

CX0ACTBO YeNoBeKa C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTUYECKHUE, (b13M0JI0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrxymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKUe, COllMalbHbIE.
CooTHolieHue OMOJIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIC CTaJuu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie O00€3bSIHBI
(TIPOKOHCYJIBI) ¥ pAaHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
Jro/iei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMelbli, epBbie
W3TOTOBJICHUS OPYJAUM Tpyla. YenoBeK NPpAMOXOASAIINN U MEPBBIM BBIXO JIOACH
3a  mpenensl  Adpuku. YenoBek reipenbOeprckuii — - oOmMM  Mpenok
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelloBeK HEeaHAEPTaIbCKUN
Kak BHJI JIIOJIEM XOJOJHOTO KiMMmara. UeloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a TmpeaenaMu AQpUKH.
[TaneoreneTka U MajJseOreHOMHUKA.



DBOJIOLKS COBPEMEHHOr0 4enoBeka. EcTecTBEHHbI OTOOp B MOIMYJISIIUSAX
yenoBeka. MyTanvoHHBIN Tiporiece u moauMopdusM. [lomynsiimoHHbIE BOJHBI,
npeid reHoB, murpainus U «dGQPexT ocHoBaTeNss» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. IloHatue o pace. borablume pacbl: €BponeouIHas
(eBpaswmiickasi),  aBCTpajo-HETpouJHAs  (9KBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas). Bpemss ¥ myTu paccesieHHs 4YeloBeKa IO IJIaHEeTe.
EnuncTBO  4yenoBedeckux — pac.  HayyHas  HECOCTOSTENBHOCTH — pacu3Ma.
[Tpucnoco0neHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSM OKpY’KalOLIeH Cpefbl.
BnusHue reorpaduueckoil cpeapl W apeiidpa reHoB Ha MopdoJorur U
(U3HOJOrHIO YETIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3mdecko  (OMOIOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAA  AHTPONOJIOTMS W MAJIEOAHTPOIIOJIOTHS
YeJIOBEUYECKUX NOMYJISAIUN. broconuanbHble MCCIEA0BaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanne KO3BOMIOLMHA OMOJIOITMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, . 5. Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTo/Ibl aHTPONIONIOTUMY, «[ 0JTOBHOM MO3T YenoBeKay,
«YenoBexkooOpa3Hble 00€3bsiHbI», «CKeleT ueloBeKa U CKeJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKyILIHE CUIIBI aHTPOIIOTEHE3a», « DBOJIFOLIMOHHOE
IpEBO  YeJoBeKa», «ABcTpamonurTek», «UYenoBek  ymenslit», «Yenosek
NPpSIMOXOIAIIMIY, «JleHncoBCckui yenoBek» «Heanaepranbubny, « KpoMaHbOHIBD,
«IIpenkn yenoBekay, «Tarbl IBOJIIOLUYI YEJIOBEKA», «Packl yenmoBekay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TpPEAKOB 4YEJNOBEKa, penpoaykuuu (dororpadum) KapTUH C
MU(POJIIOTUYECKUMU ¢ OHOJEHCKUMHU CIOKETaMU TMPOUCXOXKIACHHS YellOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJIOoBeKa W 4epena IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMIIaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

Jlabopatopnass pabGora «/3yueHne OCOOECHHOCTEH CTpOEHUs CKeJeTa
YEJIO0BEKA, CBA3AHHBIX C MPIMOXO0KIECHUEM.

IIpakTuyeckas padora «l3ydyeHune 3KOJIOrMYECKUX alanTallil YeIIOBEKAY.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kalllei cpenoi

3apoxaeHue U pa3BuThe 3Kkojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepioBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sKooruu. CBsI3b SKOJIOTUU C IPYTUMH HayKaMHu.



Metonbr skonoruu. IlosieBble HaOMOAEHHS. DKCHEPUMEHTHI B IKOJIOTHU:
npupojHble U JaboparopHble. MojenupoBaHue B 3KOJOTUU. MOHHUTOPHHT
OKpY KaloIlel Cpeibl: JJOKAIbHBIN, PETUOHAIBHBINA U TJI00AIbHBIN.

3HayeHUE DOKOJIOTMYECKUX 3HAHUM I 4YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHNE KAaK OCHOBA CBS3€M YENOBEYECTBA C NpUpoaol. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

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

Tabnuubl u cxembl: «Paznensl skonorum», «Meroabl 3konoruny, «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEN CPEIBD».

JlaGopaTopHas pabora «3yuenue METOJIOB AKOJIOTUYECKUX
VICCIIEIOBAaHUIY.

Tema 7. Opranusmsl U cpea OOUTAHUSA

OKkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kiaccudukanms
IKOJIOTUYECKUX (PAKTOPOB: abMOoTHYECKUE, OMOTHYECKUE, aHTponoreHHbIe. O01mme
3aKOHOMEPHOCTH JCHCTBHUS 3KoJiornueckux ¢akropos. IIpasuno munumyma (K.
[lnpenrens, FO. JIubux). TomepaHTHOCTb. DBPUOUOHTHBIE U CTECHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak sKonorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUil M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUTHallbHas poOJib CBETa.
doTonepruoan3M.

Temneparypa kak »konoruuyeckuii (akrop. JleiicTBue Temieparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocts kak oskonormdeckuin daktop. Ilpucmocobrnenus pacTeHui K
nojJiep KaHuio BojgHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpeabl oOuTaHUST OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3yIIHAs, MOYBEHHAs,
IyOMHHAsT  TMOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
O0COOCHHOCTH cpeJi oOuTaHus opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
YKU3HH B Pa3HBIX CPEIax.

buonornueckne putMbl. BHemHne W BHyTpeHHHE PUTMBL. CyTOYHBIE H
roJinyHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM W3MEHEHUSIM
YCIIOBHUM KU3HMU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
Kuznennsie popMbI pacTeHU: 1E€PEBbs, KYCTAPHUKHU, KyCTAPHUYKU, MHOTOJIETHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3zHeHHbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re00MOHTBI, a9POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buornueckue (bakTOopHI. Buner OMOTUYECKUX B3aUMOJICHCTBUMN:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMON03 U ero (opmel. [lapasutusm, koorneparus,
MyTyallu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBo). Herpodpuueckue
B3auUMoOJecTBUS  (Tommueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUC
OMOTHYECKUX B3aUMOJECUCTBUN JJisI CYIIECTBOBAHUSI OPraHU3MOB B cpelie
oburtanus. [[puHIMI KOHKYPEHTHOTO UCKIFOUECHMUSI.

JlemoHcTpanuu

Tabmuupl U cxembl: «Jkonorudyeckue @axropb», «CBETOBON CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbl JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «Duznonornueckue aganTaluu
KUBOTHBIX», «Cpembl 0OWTaHMsS OpPraHU3MOB», «bBHUONOTHYECKHE PUTMBDY,
«Kusnennole  Gopmbel  pactenuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenu
NUTaHUS», «XunHudecTBoy, «llapasutmsm», «Koukypenmus», «CumOuosy,
«KoMmmeHncanmmzmy.

O6opynoBanue: repbapud pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, TepOapUu U KOJUJIEKIIUU TEIIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYUBBIX PACTEHUH, Uydesa MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraM, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusi TaHHBIX TPYMI, KOJUIEKI[MU dKUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repbapur M KOJJIEKIIMM PACTEHUW U IKUBOTHBIX, OOJIAJAONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUU KU3HH, repbapuu u
KOJUICKIIUU PACTEHHM M >KMBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSIX.

JlabopaTopHasi paGora «BpIsBI€eHHUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopHasi paGora «BbIsBIeHUE TNPUCTOCOOTIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTHM pAaCTeHUN U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Ikos10rusi BUAOB M NOMYJIALMI

OKOJIOTUYECKHE  XApaKTePUCTUKU  TMOIMYJISLIHH. [Monmynsiuust  kak
Oouonoruyeckas cucreMa. Posb HEOTHOPOAHOCTH Cpelibl, (PU3nYecKux 6apbepoB U
0COOEHHOCTE OMOJIOrHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPbI
nonyysiuid. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIUUA: YUCICHHOCTh, IUIOTHOCTb,



BO3pacTHAasi W TIOJIOBas CTPYKTYpa, POXKIAAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIHSI.

DKkoJioruyeckass cTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTH TOIYJISLIHH.
JuHamuka nonyiasiuud U e€ peryisiuusa. buoTudyeckuii moTeHIMan MOMYJIALNH.
MoaenvpoBanue TMHAMHUKHA TOMyIsiuud. KpuBble pocTa YMCIEHHOCTH TOMYJISLINH.
KpuBble BbDKHBaHUS. Perynsnus YuCICHHOCTH MOMYJISAINHA: PoOJib (HaKTOpOB,
3aBUCAIINUX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTUYECKUE CTpATEeTuy BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIk.M. XartumHcoHa. Pa3mepbl »KoIOrMYECKOU
Huiu. [loTeHnmanbHas U peaau3oBaHHAs HUIIIM.

Bua kak cucrema mnomnynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIC
CTpaTeruy. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MHIpaluid KUBOTHBIX. buosormyeckue
WHBa3UM Yy KEPOJIHBIX BUJIOB.

JlemoHcTpanuu

IToprper: k. Y. XaTunHCOH.

Tabmuubl W cXembl: «IKOJOTHYECKUE XaPAKTEPUCTHKU MMOMYJIALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyjsinuun», «Bo3pacTHble  NMHUpaMuUabl
nonyusiuun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzMamMmn», «Mogeinb 3kosornueckon Huimu [Jx. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIINH KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocoOieHus ceMsH  pacTeHUH K
pacCeNeHUIO.

Tema 9. Dxosorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buorneno3 u ero crpykrypa. CBsi3u Mexuay
OpraHu3Mamu B OHOIIEHO3E.

Okocuctema kak otkpbiTas cucrema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: IPOAYLIEHThl, KOHCYMEHTHI, PEIyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceru. AOUOTHYECKHE OJOKHU
skocucteM. [1ouBbl U Wbl B 3kocucTemMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeldu  dBKocUCTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MMUPAMUJIBI Yhcel, 0MOMacChl U SHEPTHUH.

Junamurxa sxocucmem. Kamacmpodhuueckue nepecmpotiku. Dnyxmyayuu.
HampaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBudHbIE U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnnmakcHnoe cooOuiectBo. bruopaznooOpasue u noiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMUYHUBOCTH COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKocucmemvbl Mopeti U
oxeanog. Ixocucmemvl MYHOp, 1€CO8, CMenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHos. Paznuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW ¢ayHbl. buonormdyeckoe wu
XO35IIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackaonoz2o agpgexma u 6ud08-30upuxamopos (Kiouesvlx
61008) 6 (QyHKYUOHUpoBanuu 3kocucmem. IlepeHOC PHEPIHUU U BEIIECTB MEXTY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, TOMYJIAIAA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3GepA3HEHUl PA3HBIX munos Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMEUS.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMIOTCHHBIX YKOCHCTEM.

JleMoHCcCTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OWoleHO3a»,  «IDKOCHUCTEMA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTO Jeca», «DyHKIHOHAIbHbBIC
IPYIIbl OPraHU3MOB B 3KOcHCTeME», «KpyroBopoT BeEIIECTB B HKOCHUCTEMER,
«llenmn nutanus (macTOWIIHAS, JETPUTHAS)», « DKOJIOTHIECKAsT MTUPAMHUIA YHCEID»,
«Koyoruyeckas nupamuaa OGuoMacchl», «IKOJIOrMYecKas MupaMuaa dHEPrUn»,
«O0pazoBanue 6osoTay, «llepBuunas cykieccus», «BoccTaHoBlieHUE jeca mocie
noxapa», «9KOCHCTeEMa 03epa», «ArpoueHo3», «KpyroBopor BEHIECTB M IMOTOK
DHEPruu B arpoueHo3e», «[Ipumepsl ypoboskocuctem».

O6opynoBanue: repObapruu pacTeHUH, KOJUICKIIMH HACEKOMBIX, Uydena IMTUIl U
3Bepeil, repbapuu KyJbTypHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypo0o3KOCHCTEMBD».

JlabopaTopHasi paGora «l3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YIEHHUCTOHOTHUX B Pa3HbIX 3KOCHCTEMAX).

IKCKypeHsi «DKCKypCcHUsl B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsiK,
eJIbHUK, Ha CYXOJI0JIbHBINA UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKYpcHsl «ODKCKypCHsl B arpodKocucTeMy (Ha MOJje WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmemnanerapHas o0ojiouka 3eMIIM, TNI€ CYUIECTBYET WM
CyllleCTBOBajia XU3Hb. PazBuTue npeacTtaBieHuii o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuajackoro o 6uocdepe. Obnactu ouocdepst u e€ cocras. XKupoe
BEIECTBO Onochepsl u ero PyHKIUY.

3aKOHOMEPHOCTH cylecTBOBaHus Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
ri100abHOM 3K0cuCcTeMbl. JuHaMuueckoe paBHOBecue B Ouochepe. KpyroBoporst
BEILIECTB U OMOTCOXUMHUYECKUE HUKJIBI (Yriaepoa, a3ota). PUTMUYHOCTD SIBICHUMN
B Ouocdepe.

3oHanbHOCTH Ouochepnl. [lonarue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIeca, CTENH, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPhs. KimMar, pacTUTEIbHBIN U dKUBOTHBIN
MHUp OMOMOB CYIIIH.

Ctpyktypa 1 QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U
onochepHbIX QPyHKITUH.

JemoHcTpanuu

IToptpetsl: B. . Bepuaackuid, 3. 3tocc.

Tabnumel u cxemsl: «['eocdheprsl 3emnn», «KpyroBopoT azora B NpUPOIE,
«Kpyrosopot yriepoga B mpupone», «KpyroBopor kKuciopojga B MHpUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emnm», «TyHapay», «Taira», «Cmemannsiii jgec», «ILIMpoKOIMCTBEHHBIM
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuil gecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIUU )KUBOTHbIX.

Tema 11. Yest0BeKk U OKpyKaOIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMpPUYMHBL. Bo3jelcTBue ueloBeka Ha
ouochepy. 3arpssHeHue BoO3AyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/CICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPUHIUIIBI OXPAaHbl MPUPOJIBIL.
Kpacubie kuuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
boranndeckue caapl U 300J10THUECKUE TTAPKH.

OCHOBHbBIC TPUHIUIIBI YCTOMYMBOTO PA3BUTHUSI UYEIOBEUECTBA U TMPUPOJIBI.
PanimonasibHO€ ~ TPUPOJIONOJIL30BAHUE W COXpPaHEHHE  OHMOJOTMYECKOIo
pasHooOpasus 3emian. OOmmpe 3aKOHOMEPHOCTH TJI0OAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIEICTBUA.

Pa3BuTHe METOJOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOcnocobHotl sanepeemuke. buonozuueckoe pasnoobpazue u b6uopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneyugaroujue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX U008 u 9dkocucmem. (OcCHOBbI



9Kopeadbunumayuu dKocucmem U cnocooos 060pvObLl ¢ OUONOBDPEHCOCHUMU.
Pexoncmpykyus mopckux u nazemHvix 5KOCUCTEM.

JemoHcTpanuu

Tabmuubl W cxembl:  «3arpsisHeHHE  aTMocepb»,  «3arps3HeHHe
ruapoceps», «3arps3HeHre nouBbl», «llapHukoBwIl 3pdekT», «Ocobo
OXpaHsieMbIC MPUPOTHBIE TEPPUTOPUNY», «KMOACIH YIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxXpaHsSEMbIX PaCTeHH U KUBOTHBIX KpacHoi
kHuru Poccurickoit @enepanuu, KpacHOM KHUTH perMoHa.



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

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCS TPOrpaMM CpeaHEro ooOImero o0pa3oBaHUs: JUYHOCTHEIE,
METalpeIMETHBIE U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpamMMBbl IO OUOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYyYaroNUMUCS POCCUHUCKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Haiuyue Momusayuu K OOydEeHUI0O  OHOJIOTHUH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCIMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMH, NPUCYLIIMMH CHUCTEME
OuoJornyeckoro  oOpa3oOBaHUs, Haluyue NPABOCO3HAHUA  IKOJOTUYECKOMN
KYJBTYPBbI, CNHOCOOHOCMU CMA8UMb €U U CTPOUTH )KU3HEHHBIE TIaHBbI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTHUU JTIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUICKUMH COUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY U IMPABONOPSAIKY, YEIOBEKY TPy/Jla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XCHHS, OCEPEKHOrO OTHOIIECHUS K KYyJIbTYpPHOMY HACJIEAUI0 U
TpaJULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKPY’KarolIEn Cpee.

JlnyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCSI PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHX  YyOCXKJCHUH, COOTBETCTBYIOIIMX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEILHOCTHA B MPOILIECCE peaIU3allUid OCHOBHBIX HAMNpPABICHUUN
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1)rpamaaHcKOro BOCIMTAHMS:

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

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YyBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW [EITEABHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEACNATh COOCTBEHHYIO TMO3HMIIMI0 IO OTHONIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KYyJIbTYPHBIMU 1IEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHMYECTBY B IPOLECCE COBMECTHOTO BBINOJHEHUS
y4eOHBbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBaXKUTEIBHOIO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTD POCCHUICKOM rpak 1aHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a cBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MIPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEIUIO U HaMITHUKAM IIPUPOLIBI,
JNOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHEe OWOJOTHMH, TOHWMAaHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3ammTte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILICHHUE K CBOUM POAUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O IMPUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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

MMOHUMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJBI U €€ IEHHOCTH;



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

5) ¢usnuyeckoro Bocnutanusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOIO 0JIAronoJIyYns:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MacHoro ooOpaza >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOQIAaHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa, peryispHas Quznueckas
aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TMPaBWJI HHJIMBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLIMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKYIO JICSITEIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepaMm mpodecCHOHANbHONU JEATEIHbHOCTH, 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€J1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HUCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB W OILIGHKM UX BO3MOXHBIX TOCIEACTBUN s
OKPY’KarOIIEN CPEIbI;

OCO3HAHUE TJI00ALHOrO0 XapaKTepa 3KOJIOTHYECKHX MPOOJieM M MyTell ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTHH
3HaHMSI W YMEHUS TPU PEIICHHH TNPOoO0JIeM, CBS3aHHBIX C palMOHAIBHBIM
OPUPOAOIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHUS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHJIOB,
sKOcUCTEM, Onocdepsl);

AKTUBHOE  HEINPHUIATUE JCUCTBHUM, NPUHOCAIIMX BpEd  OKPYKaroLIEH
NPUPOAHON cpene, YMEHHE MPOrHO3UPOBATH HEOJArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ICUCTBUM U MPEIOTBPAIIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBATbCS UMM B IIO3HABATEJIbHOM, KOMMYHUKATHUBHOW U COLUAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUYECKOMN NESITENBHOCTH SKOJIOTHYECKOU
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJOre
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJHUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOJIbMU Y MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HAaHUsA €€ poJu B
(GbOopMHpPOBAaHUU PALMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
NpeAcTaBlieHus 00 OKpYXalollleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlllecTBa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU MpolsIeM
COXPAaHEHHUS TPUPOAHOTO PABHOBECHS,

yOXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JJII COBPEMEHHOW IHUBWIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
4eJIOBEUYECTBA, MIOMCKA MyTe BBIXOJIa U3 INIO0ANBHBIX IKOJIOTMYECKUX MPOOIeM U
oOecrieueHus  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpPCOB M (OPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
YKU3HU,

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

MMOHUMAHHUE CYLIIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh MOJydYyaeMble 3HAHUS I aHalu3a |
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAaHHBIE 3aKJIIOYEHUS Ha OCHOBE HAy4HbIX (PAKTOB H
MMEIOIIMNXCS JaHHBIX C LIEJbIO MOJYYECHHS JOCTOBEPHBIX BHIBOJOB;

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

OCO3HAHUE LEHHOCTA HAYYHOW NESITEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO 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

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTo mpenmera «brmomorusy
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PEHUSI OOyYArOITUXCS
MEXIMCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHSITHS, OTPaKAIOIINE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUU(pUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAayKax (BEILECTBO, SHEPTHs, ABJICHUE, MPOLECC,
CHUCTEeMa, Hay4YHBIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
yYHUBEpCAJIbHbIE y4eOHble JACHCTBUS (ITO3HABaTENbHbIC, KOMMYHHUKATHUBHBIC,

pEryJIATUBHEIE), o0ecIeuynBaroIIre dbopmupoBaHue (GyHKIIMOHATBHOM
IPaMOTHOCTH M COIIMAJIBHOW KOMIIETEHIIMU O0OydYarolmuxcsi; CIOCOOHOCTh
o0yJaronmxcs UCTIOIh30BaTh OCBOCHHBIC MEKIUCITUTUTMHAPHBIC,

MHUPOBO33pEHUYECKHE 3HAHMSI M  YHUBEpCaJbHble Yy4yeOHbIE JCHCTBUS B
II03HABATEIBbHON U COLMAJIbHOUN IIPAKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT cHOPMHpPOBAaHBI TO3HABATEIHHBIC
yHUBEpCalbHbIe yUeOHbIE AEHCTBUS, KOMMYHUKATHBHBIE YHUBEpPCAJIbHBIC YUeOHbBIC
NEUCTBUA, PETYJISTUBHbIE YHHUBEpCAJIbHbIE Yy4eOHbIE JECHCTBUS, COBMECTHAas
NEeSATENbHOCTbD.

MeTtanpeMeTHbIE PE3YJIbTaThl OCBOECHHSI MPOrPaMMbl CPEIHET0 OOIIEro
00pa30BaHUs JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH Y4eOHbIMHU MO3HABATEJIbLHBIMH
NEeUCTBUAMM:

1)0a30Bble JIOru4ecKue A1eMCcTBH:

CaMOCTOATENBbHO  (OPMYJIHMPOBATH W aKTyalM3upoBaThb  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOIO MBILIUICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, KiIacCUpUKAIIUU, O00OIICHUS ), PACKPHIBATH CMBICT
OMOJIOTMYECKUX TOHATHH (BBIICIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C JIPYTUMU TTOHSATHUSIMH);

OTIpENeNISITh 1EIU JEeATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUH UX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATUA ISl OOBbsICHEHUS (DAKTOB U SIBICHUMI
YKUBOU MTPUPOJBI;

CTPOUTH JIOTUYECKUE pacCykaeHus (MHIYKTHBHbIE, JAEIyKTUBHBIE, 10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

PUMEHSTh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa ISl MPEeJCTaBICHUs
CYILIECTBEHHBIX CBSI3€ MU OTHOUIEHUH B M3Y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
nH()OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHS MPOOJEMbI C YYETOM aHaIM3a WMEIOIIMXCSA
MaTepHaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJITATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aWMMO/ICHCTBHSI;

pa3BUBATh KPEATHBHOE MBIILICHUE TIPU PEIIEHUHN KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCJIeA0BaTEIbCKHE JeliCTBUSA:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS MTPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO
Pa3IMYHBIX METO/IOB [TO3HAHMS;

WCIIOJIB30BaTh Pa3IUYHBIC BHUIBI JCITCIBHOCTH 10 IOJTYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlHH, MPEeoOpa3oBaHUI0 W TPUMEHEHUIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COIUATBHBIX TIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJTFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOM
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pelleHWs, HaXOIAUTh apryMEHTHl IJis JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsAM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBJIAThH IIEJICHANIPABICHHBIA IMOUCK TEPeHOCa CPEICTB M CIOCOOOB
JercTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3HEICATCITLHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE WJEH, MpeJjiaratb OpUTrMHAJIbHBIE MOJIXOJbl M pElICHUs,
CTaBUTH MIPOOJIEMBI U 33J1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



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

dbopMyTUpPOBaTh 3aMpPOCHl U MPUMEHSATH PA3THMYHBIE METOJIbI MPU TOUCKE U
orbope Ouosorndeckor MHMOpPMAIMKM, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3aj1a4;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ouoyornyeckor HHPOpMANMEH: TPUMEHATh XUMHUYECKue, (Qusnyeckue u
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHMBOJUYECKHE  CPEICTBA
HATJISATHOCTH;

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

OBjaieHHEe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU JA€HCTBUAMM:

1)o0menme:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE€ WM UCKYCCHM IO CYIIECTBY OOCYXmaemMol TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTENHHO BBHITIOJHEHUS MpearaeMon
3aJlay, YYUTHIBATh MHTEPEChl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHUs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpeKTHOU popMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHASA 1eATEJIbHOCTD:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboTHI MPU PELICHUH OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS TPU PEIICHUH YIEOHOMN 3a/1a4H;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEWUCTBHN C yd€ToM OOIIUX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WieHA KOJUICKTUBA;



MPUHUMATh 1EJIM  COBMECTHOM  JAEATEIIbHOCTH, OpPraHW30BbIBAaTh U
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHUCTBHH,
pacmpenensiTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

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

MpejaraTb HOBBIE MPOEKTHI, OLEHWBATH HAEU C TO3UIMHA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PA3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1aleHH e YHUBEPCAJIbHBIMHU PEryJITUBHBIMU AeCTBUSIMH:

1)camoopranuzanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABICHUS TPOOIEM U HX
pelieHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAaX IO OTHOLICHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATEIbHYIO NIESITEIbHOCTD, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

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

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENbHOM  pedJekCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI peIEKCUM ISl OLIEHKU CUTyalluu, BhIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUS IO HUX
CHUKECHUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
NEeATEIIbHOCTH;

3)npunsaTue cedst M APyrux:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pPE3yNbTATBl OCBOECHHS COJEPKAHMS Y4YeOHOro IpeaMmera
«buonorusiy Ha yriayOJEHHOM YpPOBHE OPHEHTHPOBAHBI Ha OOECICUYCHHE
npopuapHOro  oOyueHus:  oOydaronuxcss — Ouwosormu. OHHM  BKIJIIOYAIOT:
cnenupuyeckue s OMOJOTUH HaAYyYHbIE 3HAHUS, YMEHUS U CIIOCOObI AEHCTBUH 1O
OCBOCHMIO, UHTEPIPETALMH U MPEeOOPa30BAHUIO 3HAHWM, BUJBI JEATEIBHOCTH MO
MOJIYYCHHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX, a TAKXKE B
peabHBbIX KU3HEHHBIX cuTyauusax. lIpenMeTHble pe3yiabTaThl MPEICTABICHBI MO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUW O MECT€ U poJu OHOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWUU €CTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
NMO3HAHWM  3aKOHOB  MPHUPOABI M  PEUIEHUH MpoOJeM  PalOHAIBLHOTO
IPUPOAOIIOIb30BaHUS, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHoJIOTH Y,

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTaloJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnetouynast teopus T. [lIanna, M. Illneiinena, P. BupxoBa, XxpoMocOMHas TEOpHs
HacnenctBeHHoctu T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXNKICHUS  KYJIbTYPHBIX  PACTEHUH),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TOKOJICHHUS, PACIIEIUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOro HacienoBanus [. MeHgenss, TOMOJIOTUYECKUX PAIOB B
HACJIEICTBEHHOMN U3MEHYHUBOCTHU H. H. Bagunoga), IIPUHLIUATIBI
(KOMILIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHUE,
HaOII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT H
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPIaHOB M CHCTEM
OpraHOB pAacTEHUM, >KUBOTHBIX, YEJOBEKa, IPOLIECCOB IKUZHEIEATEIbHOCTH,
MPOTEKAOIIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTUYECKIX
IPOIECCOB: 0OMEHA BemIeCTB (MeTaboIM3M), MPEBPALCHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTPOPHOrO TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMEeTOreHe3a, SMOpHOreHe3a, OCTIMOPHOHAIIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICCTBHS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOI'O 0TOOPA;

yMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OPraHOWJAMHU KIETKH M HUX
GyHKIUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUSAMHU, MEKIY
OpraHaMud M CHCTEMaMU OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJOBEKa U UX
GyHKUMSIMH, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Taramu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBFHOTO PAa3BUTHA, TEHOTHIIOM M (PEHOTHUNOM, (PEHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

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

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUUIsl OKA3aTeNbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CHUCTEMAaTUYEeCKUX TPy,

yMEHHE peniaTb ONOJIOTHYECKUE 33/1a4M, BBISBISATH IPUUNHHO-CIIEACTBEHHbIE
CBSI3M MEX]y UCCIIeTyEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSAMH, JIE1aTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH MOJIYYSHHBIX PE3yIbTATOB;

yMEHHE BBIMOIHATH J1A0OpAaTOPHBIE M MpPaKTHUYECKHE pPaldOThI, COOIIOAAThH
npaBuia mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYOBaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpencTBamu, (GOpMYyIUpYs IeJb HUCCICIOBAHMS, AaHATU3UPOBATH IOIYYCHHbBIE
pe3yJbTaThl U AENaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKONM paboTe Mo OuoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOAMMON Ha 0a3e MIKOIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  NPEJACTaBISATh  MOJYYEHHBbIE  pe3ysibTaThl Ha  YYEHHYECKHX

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

OIUTOIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3JIaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayuied mnpodeccuoHanbHOM
NESATEHPHOCTH B 00JaCTH OMOJIOTHH, MEAUITUHBI, OMOTEXHOJIOTHUHU, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOJsTh MO3HABATEIbHBIH
WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMs B OpraHu3alusX CpeaHero
po(heCCHOHATEHOTO U BEICIIETO 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 (OPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpA, B IMO3HAHWHM 3aKOHOB TPUPOILI W PEIICHUU SKOJOTHUYECKHUX
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-OMOJIOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OWOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIPEJICJICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocucTeMa, Ouocdepa), OMOJIOTHYECKHE TEOPUH
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs] TEOPHS IBOJIOINH), YICHUS
(A. H. CeBepiioBa — 0 myTsaX U HampaBieHusx 3Bomtonnu, B.M. Bepnajackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apompimeBoro cxoacrea K. M. boapa), mpaBuna (mmammyma HO. Jlnbuxa,
HKOJIOTHYECKON MHpaMHIbl HEpPrum), rumnote3nl (rumore3a «vupa PHK» V.
['unbepra);

YMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJJaMH  HAy4YHOrO  IO3HAHWUS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEI0BAHUSAX HKUBBIX O00OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaONIOJCHHE, YKCIEPUMEHT), CIocOo0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B MPUPOJIE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BHJIOB, OHOTEOILIEHO30B,
SKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, ABUKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJIONaTPUYECKOrO u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JIBIKYIIUX CHJI SBOJIONMY HA TEHO(OH T TOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejie 0OMTaHMs, YepeOBaHUS HAIlpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3U MEXKJIY TMPOIECCAMU SBOJIOINH,
JIBIDKYIIAMH CHJIAMUA aHTPOIIOTeHE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  TPU3HAKM  KUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, a0MOTHYECKUX U OMOTUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3¢H OpPraHU3MOB B  COOOIIECTBaX,
AHTPOITOIE€HHBIX U3MEHEHNUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY ISl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3H OPTaHU3MOB U CPeIIbl OOWTAaHMSI, CAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI M USTIOBEUYCCTRA;

yMEHHUE pemiaTh OMOJOTUYECKUE 33791, BBISBIISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]Iy UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SBJICHUSIMH, J1€TIaTh
BBIBOJIbl M TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpPHbIE M MpakTUYecKHe padoThl, COOI0aTh
npaBuiIa mpy paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

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

yMEHHE Y4JacTBOBAaTh B y4eOHO-HCCIIEIOBATEIHCKONH pabOTe MO OHMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATh  MOJYYEHHBIE  PE3yJIbTaTbl HAa  YYEHUYECKHX
KOH(DEpeHIUsX;

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

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied mnpodeccuoHaIbHON
NEeSATENBHOCTH B 00J1aCTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, MEAUINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SAHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIIyOJIATh TO3HABATENbHBI WHTEPEC, HAIMpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MPOJOIIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHusl B OpPraHU3AIUSAX CPEAHEr0 MPOPECCHOHAIBHOIO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoinyecTBoyacos DJIEeKTPOHHBIE
Ne HaumenoBanuepasaesioB u
(undposbie)
n/m TeMIpOrpamMmbl Bcero  Konrpoasnbiepaborsl  IIpakTnueckuepadoTsl
o0pa3oBaTe/bHbIEpeCypChI
1 buonoruskakHayka
2 JKuBbI€ cCTEMBI M X U3yUYEHHUE 2
3 buonoruskneTku 0.5
4 XUMHUUECKassOpraHU3aUsIKICTKH 10
5 Crpoenue u GyHKIUUKICTKH 8
5 OOMeH BelecTB U MpeBpalieHre 9 1
SHEPTrUH B KJICTKE
7 Hacnencteennas undopmarus u 9 05
peanuzanus e€ B KIeTKe
JKW3HEHHBIN M KIIKISTKH 6 1
Crpoenue u pyHKIUHOPraHU3MOB 17 1.5
10 PazmHoxenue u 8 15
pPa3BUTUEOPTaHU3MOB
I'eneruka — Hayka o
11 HACJIEACTBEHHOCTHA U U3MEHYUBOCTHU 2 0.5
OpPTaHHU3MOB
12 3aKOHOMEPHOCTHHACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTHH3MEHIHBOCTH 6
14 I'eneTukauenoBeka 3 0.5
15 Ceneknusopranu3MoB 4 1
16 buorexnonorus u 4



CHHTETHYECKAIONOJIOTHUS

17 PesepBHOEBpEMS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13



11 KITACC

Ne
n/n

HaumeHoBaHuepasiejioB 1
TEMIIPOrPaAMMBbI

3apokJeHUE U pa3BUTHE
HBOJIIOIMOHHBIX MTPECTABICHUN
B Ononoruu

KoaudecTBo4yacoB

Bcero

KoHTpoabHbIEpadoTHI

IMpakTnyecknepadboThl

DJIEKTPOHHBIE

(uu¢posbIe)
o0pa3oBaTe/bHbIEPECYPChI

MuKpo3BOIIOLMS U
e€pe3ybpTaThl

14

MakposBostonus 1
e€pe3ybpTarThl
[IpoucxoxneHue u pa3BUTHE
KU3HU Ha 3emiie

15

1.5

[IpoucxoxneHueyenoBeka —
AHTPOIIOT€HES

10

DKOJIOTHS — HayKa o
B3aMMOOTHOUICHHUSIX OPTraHU3MOB
U HAJOPTraHU3MCHHBIX CUCTCM C
OKpY>Karollen cpenon

0.5

10

11
12

Opranu3msel 1 cpeaoOuTaHus
DKOJIOTUSIBUIIOB U MOIYJISIIUN

DKOJIOTUACOOOIIECTB.
DKOJIOTHYECKUECUCTEMBI

buocdepa —
ri100aJIbHAAIKOCUCTEMA
UYenoBek U OKpyKaroIascpena

PesepBHOEBpEMS

12

1.5
0.5

0.5



OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5






IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTtBouacoB
Jaran3zy JIeKTPOHHBIENN (PPOBBLIEOOPA30B
n  Temaypoka Be KonTpoabHbl IMpakTuyecku
YyeHust aTeJbHbIepecypchl

/ ero  epaboThI epaboThI
n

buoorust kak KOMIUIEKCHAsI HayKa U 1

KaK 4aCTh COBPEMEHHOI0 00IIeCTBa

JKuBbl€ cUCTEMBI U KX CBOMCTBA 1

YpoBHEBasIOPraHNU3aLUSKUBBIXCHUCT 1

eM

HcTopust OTKPBITHS U U3YUEHUS 1

KkieTkd. Kierounasreopus

Meroasl MOJNIEKYJIAPHON U

KJIETOYHOW OMOJIOTHH.

[TpakTuueckas padora «M3yueHue

METO/IOB KJIETOYHOM OMOIOTHHI 1 0.5

(xpomatorpadusi, anextpodopes,

nuddepeHnraIbHOe

ueHtpudyruponanue, [TL[P)»

XHUMHUYECKUNCOCTaBKIETKH 1

MunepasbHbIe BEIIecTBa KIETKH, UX 1

Ouosiornveckas poJb

Opranuyeckue BelecTBa KJIeTKH —

6enku. JlaboparopHas pabora 1 0.5

«O0HapyxeHHre OENIKOB C MTOMOIIBIO




Ka4CCTBCHHLBIX peaKHHﬁ»

CgoiicTBa, K1accupukanus u

9
GyHKIIMH OENKOB
10 OpraHnyecKHeBeIeCTBAKICTKH —
YIJIEBO/IbI
1 OprannvecKkneBeIecTBaKIEeTKU —
JIUTIHTBI
Hyxnennoseie kuciotel. JJTHK u
PHK. JIaGoparopnas pabota
12 «HcciienoBanue HyKJICHHOBBIX 0.5
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3JInYHBIX OPTaHU3MOBY
13 Crpoenue u pyukuuu ATO. [Ipyrue
nykieosuaTpudocdater (HTD)
CexsennpoBanue [JHK. Meroast
14 reHOMUKH, TPAaHCKPUIITOMHKH,
IPOTEOMHKH
15  MeToapICTpyKTypHOHOUOIOTUI
16 THUIBIKIETOK.
[IpokapuoTnueckaskieTka
CrpoeHue 3yKapruOTHUYECKON KIIETKH.
17 Ilpaktuueckas pabota «3yuenue 0.5
CBOICTB KJIETOUHOI MeMOpaHbI»
18  IloBepxHOCTHBIHaNMAPATKICTKH
OnHoMeMOpaHHbIE OPTraHOU B
19 kietku. [IpakTrdeckas pabora 05

((I/I3y‘ICHI/Ie JABHMOKCHMA LIUTOIIIIa3MbI
B paCTUTCIIbHBIX KJICTKAX»



20

21
22

23

24

[ToryaBTOHOMHBIE OPTaHOMIBI
KJIETKH: MUTOXOHAPUH, TUTACTH/IBI.
JlaGoparopHas paboTa
«HccnenoBanue mia3Moimsa u
JIETTa3MOJIN3a B PACTUTEIFHBIX
KJIETKax»

HemeMOpaHHBIEOPraHOUIBIKIETKH
Ctpoenue u pyHKIMHSIpA

CpaBHuUTENIbHAS XapaKTEPUCTHKA
KJIETOK 2yKapuoT. JlaboparopHas
paborta «M3yueHnue CTpoeHUs KIETOK
Pa3INYHBIX OPTaHU3MOBY

ACCUMUIISIINS U TUCCUMUIISALINS —
JIB€ CTOPOHBI MeTabom3Ma. TUmsl
oOMeHa BemiectB. JlaboparopHas
pabora «M3yueHnune KaTaauTUIECKOn
aKTUBHOCTH (pepMEHTOB (Ha
pUMEepe aMIJIA3bl HIIM KaTanas3bl)»

o

0.5

0.5

25

26

27

DepMEHTAaTUBHBIN XapaKTep
peakuuii KJIETOYHOro MeTadboIu3ma.
JlaGopaTtopHnas padota «M3yuenune
(epMEHTAaTUBHOTO PACIIETIIICHUS
nepoKcua BOJ0Opoia B
pPacTUTENBHBIX U )KUBOTHBIX
KIIETKaX»

benku-akTHBaTOpPHI M OCIIKH-
HHTHOUTOPBI

ABTOTPOGHBIMTUIIOOMEHABEILIECTB

0.5



28

dortocuntes

Xemocuntes. JJaboparopnast pabota

29  «CpaBHEHHE MPOIIECCOB 0.5
($hOoTOCHHTE3a U XEMOCHHTE3a)
AnaspoOHBIe OpraHu3Mbl. Buier
30 Opoxxenus. JlaboparopHas paboTa
«CpaBHeHHEe TIPOIIeCCOB OPOKEHUS U
JIBIXAHUS
31 AspoGHBIE OpraHU3MBbl. JTallbl
HHEPTreTHUECKOro 0OMeHa
OHeprust MEMOPaHHOTO TPaUEHTA
32 mpotoHoB. Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 PeakmuumaTpiuaHOTOCHHTE3a
34 Tpanckpunuus —
MarpuuHbliicuare3 PHK
35 Tpancnanus u e€3Tarnbl
36 KoaupoBanue amunokucaot. Poib
pubdocom B OmocuHTE3E OEnKa
37 Opranuzanus TeHOMa y IPOKapUOT U
9YKapHOT
38 MounekysspHble MEXaHU3MBbI
9KCIPECCHH F'€HOB Y DYKapHOT
Bupycsl — BHEKIIETOYHBIE (DOPMBI
gg | KH3HHH o0UraTHble Mapa3uThl. 05
[Tpaktuueckas padota «Co3gaHue '
MO/JIEJIN BUPYCa»
40  BupycHble 3a00JIeBaHUS YEIIOBEKA,



JKNBOTHBIX, paCTeHI/Iﬁ

HauorexHomoruu B OMOJIOTHN U

41
MEIUIHE

42 KU3HEeHHLIAITUKIIKIIETKA

43 Matpuunsiiicuares JJHK
Xpomocomsl. JlabopaTopHas pabora

44 «/3yueHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOTIpenapaTax»

45 JleNeHueKIeTKn — MHUTO3
Tunsl kierok. Kapuokunes u
nuTokuHe3. JlaboparopHas padota

46 «HaOmroienne MuTO3a B KJIIETKAX 0.5
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIpenaparax)»

47  PerynsauusKu3HEHHOTOIUKIIAKIETOK

48  OpraHu3MKaKeAMHOELEI0e
Txanu pacrenuit. JlabopatopHas

49  pabora «M3yueHue TkaHeil 0.5
pacTeHuiN
TxaHM KUBOTHBIX U YEJIOBEKA.

50  JlaGopaTtopHnas pabota «M3yueHue 0.5
TKaHEH KUBOTHBIX)»
Opransl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnas padora «3yuenue 0.5
OpPTraHOB I[BETKOBOTO PACTCHUS»

52 OmnoparenaopraHu3mMoB

53  JIBW>KEHHEOPTaHU3MOB

54 IInTaHrEeOpraHu3MoB



IIuTanne 1MO3BOHOYHBIX JKUBOTHBIX.

55  IIumeBapurtenpHas cUCTEMA 1
YeloBeKa

56  [IpixaHMeOpraHU3MOB 1

57 JIpIxaHuE MO3BOHOYHBIX )KHBOTHBIX 1
U YeJIOBEeKa

58 TpaHcropTBENIECTB Y OPraHU3MOB 1
KpoBeHocHas cucrema

59 MO3BOHOYHBIX KUBOTHBIX U 1
YesoBeKa

60  Beimenenue y opraHu3MoB

61  3ammray OpraHu3MoB

62  HMmmyHHascucTeMayeloBeKa

63 Pa3npaxxuMocTh u perynsamnus y 1
OpraHu3MOB
I'ymopanbsHas perymisamnus u

64 SHJIOKPUHHAS CUCTEMA KUBOTHBIX U 1
YelnoBeKa

65  DopMBIPa3MHOKEHUSOPTAHU3MOB

66 [TomoBoepasMHOXKEHUE

67 Meiio3
['ametorenes. OOpa3oBaHue u
pa3BUTHE TIOJOBBIX KJIETOK.

68  JlaGoparopuas pabota «3ydcHme 1 0.5
CTPOCHUSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEapaTax»

69 NunuBuayanpbHOEPa3BUTUEOPTAHUZM 1

OB — OHTOI'CHE3



70

71

72

73

74

75

3akJiaJika OpraHOB M TKaHEH U3
3apOIBIILIEBHIX JINCTKOB

Poct Pa3BUTHUC ) KUBOTHBIX.
JlaGopaTopHnas pabota «BrisBiieHne
MIPU3HAKOB CXO/ICTBA 3apObIIIeH
TIO3BOHOYHBIX KHBOTHBIX)

Pa3sMHOkeHME U pa3BUTHE PACTEHUM.
JlaGopaTtopHnas pabota «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuiN

HCTOpI/ISI CTAHOBJICHUS U PA3BUTUA
TCHCTUKH KaK HAYKH

OCHOBHBIC TIOHSTHS U CUMBOJIBI
redetuku. Jlaboparopuas pabota
«JIpo3odumna kak 00BEKT
TCHCTUYCCKUX HCCJ’ICI[OBaHHfI))

3aKOHOMEPHOCTH HaclIeI0BaHUS
npu3HaKoB. MoHOTHOpUAHOE
ckpeuBanue. [Ipaktuueckaspabora
"H3yueHnepe3yabTaTOBMOHOTHOPHT
HOTOCKpEITUBaHUs Y Ap0o30(ribr"

0.5

0.5

0.5

0.5

76

77

78

[{uTOoNmOrn4ecKMeoCHOBBIMOHOTHOPY
JTHOTOCKPEITUBAHUS
AHann3upyroueecKpenuBaHue.
HenonnoenomunupoBanue
JurunbpuaHoe cKkpeiuBaHue.
[IpakTuueckas padota «3yuenue
pe3yNbTaTOB TUTHOPHUIHOTO

0.5



CKpEIIMBAHUA Y IPO30(DUITBD»

[{uTOoNMOTrH4YeCKNEeOCHOBBITUTUOPHUTH

7 OTOCKPEIUBAHUS

80 CrerieHHOGHACIeTOBAHUETIPU3HAKO
B

81 XPpOMOCOMHAATEOPUSHACIIEICTBEHHO
CTH

82 ['eneTtukarnomna

83 I'enotunkakienoctTHascucTemMa

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHS
pacTeHui, )KUBOTHBIX U YeJIOBeKa

85 M3MEeHYMBOCTBIIPU3HAKOB.

BunsimsMeHunBoCcTH

86 MonuprkannoHHasTU3MEHYHBOCTh
BapuauuonHsslii psan u
BapHaIMOHHAs KPUBasl.

JlaGopaTopnas pabota

87 «VccnenoBanne 3akOHOMEPHOCTEN 0.5

MOIU(UKAITMOHHON U3MEHUNBOCTH.
[TocTpoeHneBapuamoHHOTOPSIIa U
BAapUALIMOHHOUKPUBON

88 ['eHOTHIHYECKATU3MEHUNBOCTD.
KoMOnHaTHBHASIM3MEHUYUBOCTh
MyTannoHHast H3MECHYUBOCTb.

89 [TpakTrueckas pabota «MyTarnuu y 05
npo30QuIisl (Ha FOTOBBIX '
MUKpOIIpenaparax)»

90  3aKOHOMEPHOCTH MYTAIIHOHHOTO



91

92

npoiiecca. DNUTeHEeTHKa U
SMUTCHOMHKA

I'enernka yenoseka. [IpakTuueckas
pabota «CocTaBiieHrEe U aHATN3
POAOCIOBHOW»

MeToapIMeTUITMHCKOUTEHETUKNA

0.5

93

3HadueHNEe MEIUIIMHCKON T'€HETHKHU B
MpPEeI0TBPALICHUY U JICUCHUHU
reHeTHYECKHUX 3a001eBaHuI
yeJIOBEKa

94

95

96

97

98

99

OCHOBHBIE IOHSTHS CEJEKIINH.
JlaGopatopHas pabora «3yuenue
COPTOB KYJBTYPHBIX PACTCHUN U
MIOPO/] TOMAITHUX KUBOTHBIX)

Mertobl ceneknoOHHOM paboThI.
JlaGopaTtopHnas pabora «M3yuenune
METO/IOB CEJICKIIUH PaCTEHUID

JlocTrKeHHs CeNeKIur PaCTeHU 1
*KUBOTHBIX. [IpakTHueckaspadbora
«ITpuBHBKapacTeHUI

CoxpaHeHue, u3y4eHue u
UCTIOJIb30BaHUE TEHETUYECKUX

pecypcoB
EI/IOTCXHOHOFI/IH KakK HayKa 158
OTpaciib MPOU3BOJICTRA.
[IpakTuyeckas pabora «M3y4uenne
00BEKTOB OMOTEXHOJIOT I

OCHOBHBIGHaHpaBJICHI/ISICI/IHTGTI/I‘IGCK

0.5

0.5

0.5




OHOHOJIOrUH
10
0 XpOMOCOMHAsI M T€HHAsAUHKEHEPUS 1
10
1 MeauuuHCKHeONOTEXHOIOTUN 1
10 PeszepBubiii ypok. [ToBTOpenue,
5 0000111eHHEe, CHCTEMATH3AIINAS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 10 135
ITPOI'PAMME 2 '




11 KITACC

Ne KonunuyectBouacos
Jaraunzy DJleKTpoHHbIenu¢poBbIeOOpa3oBa
n Temaypoxka Bce Koutpoabnbie IIpakTuyeckue
YeHUus TeJbHbIEPeCYpPChI

/ ro padoThI padoThI
n

OBontonMoHHasTeopus Y. 1

HapBuna

JIBWXKyIIIME CUITBI 3BOJIOLIMH 1

Bu0B 110 Y. JlapBuny

Bbopnba 3a cymecTBoBaHue,

€CTECTBEHHBIN U UCKYCCTBEHHBII 1

oT0op

DopMUPOBAHUECUHTETUYECKONTE 1

OpPHUUABOJIIOLINN

DTarbl 3BOJIIOIMOHHOTO

MPOLECCA: MUKPOIBOJIOIUSA U 1

MaKpO3BOIIOLUSA

[Momynsaums —

3JIEMEHTapHaseIMHUIa3BOIIOLU 1

"

3aKOH r€HETUYECKOI0

paBHoBecus Jx. Xapau, B.

BaitaGepra. JlabopaTopHas 1 05

pabota «BrisiBneHue
W3MEHYMBOCTH Y 0COOEH OJIHOTO
BUTIA»



10

DnemMeHTapHbIe(PAKTOPBIIBOIIOL
uu

Oddext ocHoBatens. Dpdext
OyTBUIOYHOTO TOPJIBILIKA
Murpaunu. M3onsumnn
MOTYJISALNI: reorpadudeckas, 1
ouonoruyeckas

11

EctectBennslit oT00p —
HanpaBJISIOmui pakTop 1
HBOJIIOIIH

12

13

14

15

[TonoBoiioT60p 1

[IpucnocoOiaeHHOCTh
OpPTraHU3MOB KaK pe3yJIbTaT
MHUKpodBoonud. JlabopaTopHas
pabota «M3ydyenue apomopdo3oB
Y UJIM0AJIANTAIIMN Y pACTCHUH U
KUBOTHBIX)»

[Tpumepsr npucnocobaeHUH y
OpPTraHU3MOB: MOP(OJIOTHICCKUE,
(bu3noIOrNUECcKueE,

OMOXMMUYECKUE,

MOBEJICHUECKUE. 1
JIabopartopHasipaboTa
«IIpucnocobieHusIOpraHu3MoB U
HUXOTHOCUTEJIbHAAIIEeCO00pa3HO

CTB»

Bup, ero kpurepuu u CTpykTypa.
JlabopaTtopHas pabora 1
«CpaBHEHHE BUJIOB 110

0.5

0.5

0.5



16

MOP(}OTOTHUECKOMY KPUTEPUIOH

CrpykrypaBuaa

17

18

19

20

21

Bunoo6pa3oBanuekakpe3yabTaT
MHUKPO3BOIIOLUN

CBHSBMI/IKPOBBOJ'IIOI_[I/II/I u
SIMHUICMHUOJIOINH

Makpo3Bostonus.
ITaneoHTOIOTMYECKIE METOIBI
W3Y4YEHUS IBOJTIOIUN

buor COFpa(I)I/I‘-IeCKI/IeMCTO,I[BII/By‘-I
CHUSADBOJIOLNHU

DOMOpHOIOTHYecKHe U
CPaBHUTEIIBHO-
Mopdororuueckre MeTo bl
M3YYCHUS SBOJTFOLIUN

22

MouekynsipHO-TeHETHUECKHE,
OMOXMMHUYECKUE U
MaTeMaTHUYECKUE METO]IbI
W3Y4YEHUs HBOJTIOLUN

23

OO61mme3aKOHOMEPHOCTHIBOJTIOL
15074

24

25

AnantuBHas pajauanus.
HepaBHoMepHOCTH TEMIIOB
3BOJIIOLHN

Hayunble runoressl
MIPOUCXOXKICHUS )KU3HU Ha
3emiie

26

JloHay4yHbI€ IPEACTABICHUS O



27

34pPOXKIACHUHU KU3HU

OCHOBHBIeaTaHBIHeOpFaHI/I'—IeCKO
HDBOJIOLINH

28

29

I'nnorespI3apOKACHUSKU3HU

Uctopus 3emiin 1 MeTOIbI €€
n3yuenus. JlabopaTopHas pabora
«M3yuenue u onucaHue
HCKOMAeMBbIX OCTAaTKOB JAPEBHUX
OpraHU3MOB»

0.5

30

31

HauanbHabiesTanbiopraHnyecKoin
BOJTIOINH

DBOMIOIUAIYKAPUOT

32

33

OCHOBHBIE 3TaIlbl HBOJIOLUU
PaCTUTCIILHOT'O MUpa.
[IpakTnueckas pabora
«M3ydenue ocobeHHOCTEH
CTPOECHUS PACTCHHI pa3HbBIX
OTZEIIOB»

OCHOBHBIE 3Tarnbl BOTIOLNN
YKWUBOTHOT'O MHpa

0.5

34

35

36

DBOJIIOIHS )KUBOTHBIX.
[IpakTrueckas pabota
«M3ydenue ocobeHHOCTEH
CTPOCHUS MO3BOHOYHBIX
KHUBOTHBIX»

Pa3Butue xu3Hu Ha 3emie Mo
spam  nepuojam

MaccoBble BBIMUPAHUST —

0.5



9KOJIOTUYECKUE KPU3HCHI
IIPOLIOTO

CoBpeMeHHBIN IKOTOTHIECKUN

37
KpH3HC, €T0 OCOOEHHOCTH

38 CoBpemeHHascucTeMaopraHuyec
KOTOMPOIILIOTO

39 OCHOBHBIECUCTEMATHUECKUECTPYIT
IBIOPTaHU3MOB

40 AHTpOIIOJIOTHST — HayKa O
YeIIOBEKe

41 Passutne npeacrasieHuit o
MIPOUCXOXKICHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
OpPraHUYecKOro Mupa.

42 JlabopartopHas pabota 05
«M3yuenue ocobeHHOCTEN '
CTPOCHUSI CKeJleTa YellIOBeKa,

CBSI3aHHBIX C TIPSMOXOKICHUEMY

43 JIBMOKYIIMECUIIBIAHTPOIIOT €HE3A
CooTHolIeHnEe ONOIOTHYECKUX U

44 COIMAJIBHBIX (PaKTOPOB B
aHTPOITOTeHE3e

45 OCHOBHBIECTaIMHAHTPOIIOTCHE3a

46 [Taneorenervka u
MaJICOTEHOMHUKA

47 DBOITIOLUSCOBPEMEHHOT OUEIIOBE
Ka

48  YenoBedeckue packl. 0.5



49

50

ITpakTnyeckas pabora
«M3ydeHne dKOJIOrHIeCcKuX
aZlanTanui 4eI0BeKay

MexauciuIInHapHBIEMETObIaH

TPOIIOJIOTHH

3apoxaeHue u
Pa3BUTHUEIKOJIOTHH

o1

MeTo/1bl 3KOJIOTHH.
JlabopartopHas pabota
«M3ydyenne MeTo0B
9KOJIOTMYECKUX UCCIIET0BAHUI

0.5

52

53

54

55

56

3HaYeHUE IKOJIOTUUECKUX
3HAHUHM I YeJI0BeKa

DKoJIOTHYECKUEPAKTOPBI

Abuotnueckue dakropsl. Cer
KaK 9KOJIOTUYECKUH (aKTop.
JlabopaTopHas pabota
«BpIsIBIEHHE TTPUCTIOCOOTICHUI
OpPTaHU3MOB K BIUSTHHIO CBETa

AbGuotnueckue GhaKkToOpHhI.
Temneparypa kax
IKOJIOTHUECKUH (HaKTOP.
JlabopaTopHas pabora
«BpIsBIIEHHE TTPUCTIOCOOICHMI
OpPraHU3MOB K BIUSHUIO
TEMIIEPaTypPbI»

AOGuoTtndeckue hakTophbI.
BrnaxHOCTh KaK 3KOJIOTHUECKUN

0.5

0.5

0.5



(dakTop. JTaboparopHas pabora
«AHaTOMHYECKHE 0COOCHHOCTH
pacTeHuii U3 pa3HbIX MECT

oOUTaHS
57 CpenplobuTaHUSOpraHUu3MOB 1
58  buonornyeckuepuTMBI 1
59 KuzneHubie pOpMBIOPTraHU3MOB 1
60  buormueckuedakTophl 1
3HaueHue OMOTHYECKHIX
61 B3aUMOJCUCTBUI I 1
CYIIECTBOBAHHS OPTAaHU3MOB B
cpene oouTaHus
62 DKOJIOrH4eCKHEeXapaKTePUCTUKN 1
MOMYJISIITAH
OcHoBHbIE TIOKa3aTeNN
63 MOMYJISIIUK: YUCII€HHOCTD, 1
IJIOTHOCTh, BO3PACTHAs U
MOJIOBAsi CTPYKTypa
OcHoBHbIE TIOKa3aTeNN
64 MOMYJISIUK: POKIAEMOCTb, 1
MIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUN
65 DKOJIOTHUECKASICTPYKTYPAIOMyJI 1
ALUN
66 JlnHamuka nonyJisiuu u eé 1
peryIIsus
67 KpuBsble pocta yncneHHOCTH 1

MOIMyJIAIHH. KpI/IBbIe BbDKUBAaHUA



DKoJoruyecKas HUIIA BUJIA.
Jlaboparopnas pabota

68 0.5
«[Ipucnocobnenus cemsH
pacTeHUH K pacCeICHUIO)

69 Buakakcucremanomynsiuui

70 3aKOHOMEPHOCTHU MOBEJCHUS U
MUTPAIUH )KHBOTHBIX

7 Co00111eCTBOOPTaHU3MOB —
OMoIIeHO3

79 DKOCHCTEMaKaKOTKPHITAICUCTEM
a

73 Kpyrosopor BemecTs 1 NOTOK
SHEPTHUU B IKOCUCTEME

74 OCHOBHBIETIOKA3ATEINIKOCHCTEM
BI

75 DKOJIOTHYECKUETTUPAMUIBI

76 N3MeHneHnscoo01mecTB —
CYKIIECCHH
[TpupoaHBIE SKOCHCTEMBI.

77 DKOCUCTEMBI 03€p U PEK.
DKOCUCTEMBIMOPEN U OKEAHOB
[IpupoaHBIE 3KOCUCTEMBI.

78 DKOCUCTEMBI TYHJP, JIECOB,
CTENeH, IyCThIHb

79 AHTPOTIOTEHHBIEAKOCUCTEMBI
YpOOIKOCHUCTEMBI.

80 [TpakTudeckas pabora 0.5

«/3yueHue u onrcaHue



81

82

83

84

85

86

87

88

89

90

ypOOIKOCUCTEMBI
3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aNMOJICHCTBHI
OpPraHu3MOB B IKOCHUCTEMAX

MexaHN3MBbI BO3ICHCTBHSA
3arpsi3HEHUI pa3HbBIX TUIIOB Ha
cyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIITHOHHOM H
AKOCHCTEMHOM YPOBHSIX
buocdepa —
oOmerIaneTapHasio00109Ka3eM
u

VYuenne B. U. Bepnaackoro o
ouocdepe
3aKOHOMEPHOCTHCYIIIECTBOBAHUS
6uocdepsl

KpyroBopoTsl BeniecTs u
OHMOr€OXUMHYECKHUE ITUKIJIbI

3oHanbHOCTH Onochepsl.
OcHOBHbIE OMOMBI CYIITU

YcroitunBocThOMOChHEpHI

DKOJIOrM4eCcKHe KPU3HUChI U UX
HPUYHHBI

BosneticTBueuenopexkanadbuoche
py

91

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
pacTUTENbHBIA U )KUBOTHBIN MU



92

OxpaHanpupo/Ibl

OCHOBHBIE IPUHIIUIIBI

93  ycTOHuUMBOrO pa3BUTHA
YeJI0BEYECTBA U MPUPOJIBI
PanmonansHoe

gq = TPMPOIONONL3OBAHKE H
coXpaHeHHEe OMOJIOTUUECKOTO
pazHooOpa3us 3emiin
O6001eHue o Teme

95 «MukposBosronus u eé
PE3YJIBTAThDY
O060061IeHre o TeMe

96 «MakpoaBomronus u e€
PE3YIIBTAThDY
O600611eHne o TeMe

97 «IIpoucxoxaeHre u pa3BUTHE
KHU3HH Ha 3eMIIe
O60061eHne o Teme

98 «IIporcxoxaeHIE YeIoBeKa —
AHTPOIIOTEHE3»

O6001eHune o TemMe «IKOJIOTHUs

99 — HayKa O B3aUMOOTHOIIICHUSIX
OpPTaHU3MOBY»

10 O06o006uIeHne 1o TeMe

0 «Opranusmsbl ¥ cpesia OOMTaHUS

10 O0600meHne o TeMe «IKOJIOTHS

1 BHUJIOB U TOMYJISIIIAI

10 0O6006menue o reme «buochepa



2

— riao0anbHast SKOCHCTEMAY

OBHIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

102

7.5






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Tepemor A.B., [lerpocoa P.A.: buonorusi. buonorunyeckue cuctemsl u niporiecchl. 10 knacc. YueOHUK
(yrmy6nennslif ypoBeHs) M3garensctBo « MHEMO3MHAY

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Tepemos A.B., I[lerpocoBa P.A.: bruonorus. bruonorunueckue cuctemsl 1 niporiecchl. 10 kinace. Y4ueOHUK
(yriyOsenHslil ypoBeHb) M3narensctBo « MHEMO3UHA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

edsoo.ru

school-collection.edu.ru
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