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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeObHoMmy mnpeamery "buonorus" (maizee - Ouonorus) Ha
YpOBHE cpeqHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHsA u3ydenus (10-11
KJIACChI) SIBJSIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHON obsactu «EcTecTBeHHO-
HayuyHble mnpenMerbl». CornacHo mnonoxenusm OI'OC COO npoduibHbIe
yueOHbIe MpEeAMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  00y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpuU3BaHbl 00ECHEeUYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uMM, cpeqHUM NpodecCHOHANBHBIM U BhICIIMM 0Opa3zoBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTameil o0ydarmmuXcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOM 00JIacTh HAy4yHOTO 3HAHHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacraBieHue O
e M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeenseT o0s13aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, ETO
CTPYKTYpPHpOBaHHE TIO pa3jiellaM MW TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEH/yeT TMOCJIe0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEW oOydaromuxcs. B mporpamme mo Ouonoruu
peanu3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiaromaps 4YeMy MPOCMAaTpUBaeTCA
HaIlpaBJICHHOCTh HA  MOCJIEAYIOLIEEe pPa3BUTHE OHMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, TMPEACTABICHU O 340pOoBOM o0Opa3e >KHW3HHM, Ha
BOCNMTAaHHE OEPEKHOTO OTHOIICHUS K OKpyKarolledl mnpupoaHoil cpeae. B
IIporpaMme IO OHOJOTMH TAaKKE IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonorus» B peamuzanuu  TpedboBaHuit DPI'OC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEeIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOpMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeHero o01ero oopa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJE€ M OpPUEHTUPOBAH Ha
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pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OHOJIOrMH, 3MOPHOJIOTHUM M OHOJIOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus»» Ha YriIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHUIO
OMOJIOrMYecKOro  oOpa3oBaHUsT B By3aX M OpTaHU3alMSAX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro CoAEp X aHUsl COCTABIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKUX pPa3fesioB OMOJOTMU Ha YpOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHMS MOJIy4arOT pa3BuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS IPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMHUCS TPU U3YYCHHUH
bu3KuKu, XuMUH, reorpaduu U MaTEMaTHKU.

CrtpykTypa mnporpamMmbl 1o yueOHOMy mnpenmery "buonorusa" otpaxkaet
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, dBOJIIOIMHA OPraHUYECKOT0 MUpa Ha 3emie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus 1utaHetsl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH |
OMONOTUN PA3BUTHUSA, TEHETHUKUA U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcs IO OOTaHWKE, 300JIOTHH,
aHatomuu, Qusnonoruu uejoBeka. B 11 kmacce wu3ydaroTcs SBOIIOLKMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOnbiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yyarouMMucs: OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UAEH, IPUHIUIIOB U MPaBUJ,
JIe)KAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0Opa3WH M OCOOCHHOCTAX KIETKH, OpPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
HCCJIEI0BAHUSX B OMOJIOIMH, IPUKIAAHBIX aclIeKTaX OMOJOTMYeCKUX 3HAaHUU. J{iis
pa3BUTHS WU NOJIJEPKAHMUS HHTEpeca oO0ydaromuxcsi K OWOJIOTMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
1o OMOJIOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOW WM HMHOM oO0JacTh OMOJOTHH, BKJIAJ0OM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELIEHUE BaXKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.



Henpb nzyyenus yueOHoro npeamera «buonorus» Ha yriiyOJI€éHHOM YPOBHE —
OBJIaiIcHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra MW NOpUOOpEeTeHUe yMEHUMU
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUSI OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTimkeHue 1enu u3ydeHus ydeOHoro mpeamera «buosnorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a1a4:

OCBOCHHE OOYYaIOIIUMHCSI CUCTEMbl OMOJIOTMYECKUX 3HAHHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTaBISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoleHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUSIX
Y COBPEMEHHBIX MCCJICOBAHUAX B OUOJIOTHH;

03HAKOMJICHHE OOYydYalomuXxcss C METOJAaMHU IIO3HAHUS >KUBOM TMPUPOJIBI:
UCCJICOBATEILCKUMU  METOJaMU  OUOJOTUYECKUX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OHWOJIOTHH, HSMOPHOJOTMM W OWUOJOTUU Pa3BUTUS, TCHETHUKU W
CeJICKIIMM, OWOTEXHOJIOTUM M CHUHTETUYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJOTUYECKUX
UCcclieloBaHUA B JabopaTopuu W B npupoje (HaOmoaeHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSITEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALIMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHUMBOJIMKOM;, YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIHUATbHO-)KOHOMHUYECKHUMU M  OIKOJIOTHYECKUMU
npoOiieMaM YeJOBEYeCTBa; OIEHWBATH IOCJIEJCTBUS CBOEH JAESTEIBHOCTH TIO
OTHONICHUIO K OKPYXKaloIIe NPUPOAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO0  OKPYJKAIOIIUX  JIIOJIEH; OOOCHOBBIBATH U  COONIIONATH  MEpHI
npodunakTuki MHGEKIIMOHHBIX 3a00JI€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaThb
COBPEMEHHbIE HaYYHbIE OTKPBITHS B 00J1aCcTH OMOJIOTHH;

pa3BuTHE y 00yYarolUXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TMpollecC€ 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHMOJIOTHM, pEUIaeMbIMHU €10 Mpo0dJieMaMu, METOAO0JOTHEH
OMOJIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHNM, PEIICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y O0YJarONINXCS [IEHHOCTHOTO OTHOMICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTICITBHBIM €€ 00bEeKTaM U SBJICHUAM; (OPMUPOBAHUE HKOIOT HUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpETeHHEe  OOYyJalOMUMHUCS  KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOAOIIONB30BaHNN (COOJIOJIEHUE TMpPaBWII MOBEJAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEpBl), COXpaHEHUH COOCTBEHHOTO 370POBbSI U 3I0POBBS
OKpYXXarommux Jrojeid  (coOmrogeHuss Mep NOpouIakTUKu — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BAHHUS
OMOJIOTUYCCKUX 3HAHWH U YMEHUH B TTOBCEHEBHOM JKU3HHU;

co3JgaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbpHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieayomeMy npodecCuOHATbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHMH Ha YIIIYyOJICHHOM
YpOBHE cpeqHero oduiero oopasoBanusi, coctarisieT 204 gaca: B 10 xkmacce — 102
yaca (3 yaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAECp>KaHWsS M HANpPaBICHHOCTH Ha
OpOJOJKEHHE OMOJOTrMYEecCKOro Oo0pa3oBaHUs B OpraHU3alUSIX CPEIHEro
npodecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUSI.

O06s13aTeIbHBIM YCIIOBUEM MPU O0YYCHUHM OMOJIOTHU HA Yri1yOJE€HHOM ypOBHE
ABIIIETCS TPOBEJCHUE JTa0OPAaTOPHBIX U TMPAKTUUECKHX padoT. Takke ydacTue
00ydJaromuXxcs B BBINOJHECHUU MPOCKTHBIX M y4eOHO-HCCIIEOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUATIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBU.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU80OM, HE BXOAHUT B MPOBEPKY
rocyJaapcTBeHHoM utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUSI — KOMILJIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonornueckue HaykM W U3y4yaeMble UMM IPOOJIEMBI.
DOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruu.

3HaueHue Ouosjoruv B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIMHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOM3BEAEHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHniii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKW3HH Kak ¢opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromiye »KuBble CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIx cucteM. Metonel Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus. [lonsaTre o 3aBUCUMON 1
HE3aBUCMMOW mniepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOPKH U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaToB. [lprumHBI UCKaXkeHHWs pPe3yJabTaTOB »JKcnepumeHrta. llonsTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBa >KMBOM MaTepun», «YPOBHHM OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEYECKOro opraHuzma», «buoreonenos», «buochepa», «MeTtoasl
W3y4YCHUS )KUBOU MPUPOIBI».

O6GopynoBanue:  yjabopaTopHoe  OOOpyJdOoBaHHME  JJISI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJIeTKku

Knerka — cTpykTypHO-QYHKIHMOHaNbHA eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

MeTtonbl  MOJIEKYJSIPHOW W KIETOYHOW  OHOJIOTHMH:  MHUKPOCKOMMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasIbLHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. IllIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.

IlpakTuyeckass paodora «V3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrtpodopes, auddepeHMANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepalbHble BEIECTBA KIETKU, UX OMOJIOrHYEecKas
pouib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buomornueckue mnonumepsl. benku.
AMUHOKHCTOTHBIN cocTaB OenkoB. CTpyKTyphl 0eIKOBOM MoiieKkyibl. [lepBuanas
CTpYKTypa Oeika, NeNnTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.
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VYrneBoasl. MoHOCaxapuibl, [Ucaxapuibl, OJIUrOcaxapuibl U NOJUCAXaPUIbI.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepuasl, Qoconunuasl, BOCKU, CTEpoUIbl. buomornueckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

HyxnennoBsie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. Ilpunuun kommiuementapHocTd. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKLIHH B
knetke. Jpyeue nyxkneosuompugocpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrtpykTypHas Ouoinorusi: OMoXuMHueckue U OMopU3NUecKue MCCIeI0BaHUs
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CmMpyKmypuvl u QYHKYuLl OUOMONEKYT U UX KOMHIeKco8. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacnpenenenre XHMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupoe», «PacnpeneneHue XUuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIE.

Tabnmuuer u cxembl: «Ilepuonnueckas TabnHila XMUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIb», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHrne MoJieKyl JunuaoBy, «HyKIeMHOBBIE KHUCIOTBI»,
«Ctpoenue monexkynbl ATD».

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGoparopHass  padora  «JVcciaemoBaHue — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoTHueckKass u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00Pa30BaHMSI KICTKH.



CrtpoeHnue npokapuoTuyeckon kieTku. Kiaertounas creHka OakTepuil v apxeu.
OcoOEHHOCTH CTPOEHHsI TeTepOoTPO(HONM U aBTOTPOPHOW MNPOKAPUOTHUECKUX
KJIETOK. MecTO U pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpaHa (ruazmanemma). CTpykTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTHYecKyl0 MeMOpaHy: MacCHUBHBIN
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIMI
akTuBHbIM TpaHcnopt). lloaynponunaemocts wmemOpanbl. Pabotra Hatpuii-
KaJMEeBOT0 Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa U QyHKIMU KIETOYHOW CTEHKH pacTeHUi, rpuOoB.

[Hutomnazma. [uto3omns. Lutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKH: DHJIOIUIa3MaTUYecKas CeTh
(BIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUIMU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHOWAOB KIeTKH. CTpoeHHE TpaHyJSIPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbBIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pynkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieTok. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerne u (YHKIIMM MUTOXOHIApUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonasl kieTku CTpoeHne W (yHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIETKU.
Axmunogble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrii
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pEeCcHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyoouxamu. Momopnsie benxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprii 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B HUHTep(azHOM siape. Idyxpomamun u 2cemepoxpomamur. benaxn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpancnopm.

Knerounsie BrkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHwme
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKON KIICTKI.

OO0opymoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUATbHBIX KIETOK.

Jlaboparopnass padora «/3yueHne CTpPOEHUS KIJIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IIpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOpPAHB.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a M JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWIKEHUS  IUTOIJIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPIT U B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIM M TETEpOTPOPHBIH. YdacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTHYeckoe oOecrleueHne KiIeTku: npespamenne ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIN XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJNKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpoliecce
dboTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHHTE3a. BimsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnHa’poOHbIe opraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YyAUTEIH O0JIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
mporieccax Ouonorndeckoro okuciaeHus. [{ukmudeckue peakmuu. OKUCTUTEIBHOE
dbochopunmpoBanue. IHepeus membpanno2o epaouenma npomonos. Cuumes
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ATD: paboma npomonnoi AT®-cunmaswvl. IlpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctiou, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE MJisi MPUTOTOBJIEHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAWIMTUYECKON  aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTopHass paGora «/3ydyeHue (epMEHTATUBHOIO pacCUICIIICHUS
MEPOKCHUIa BOJOPOJIa B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIporiecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneacrBeHHass uHGOPMALUSA M peajn3alus e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHoW uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJLIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancmsiius u e€ stanbl. Yuactue TpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amuuHokucnor. Pons pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzalus reHoMa y
OPOKAapUOT W 3YKApHOT. Perynsdiusi akTUBHOCTHM T€HOB Yy IpoOKapuoT. I'mmoresa
onepoHa (®. XKako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — Hexierounbie (OpMBI )KU3HU B 00IUraTHbie apa3uTthl. CTpoeHHe
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBanus 4yenoBeka, »KUBOTHBIX, pacteHuid. CIINI, COVID-
19, counanbHble 1 MEIULIIMHCKUE MPOOJIEMBI.

buounpopmamura: uumeepayus u ananuz o6oavuUx maccugos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX OaHHbIX. Hanomexnonozuu 6 ouonocuu u meouyune.
lIpoepammupyemvole hynxkyuu 6eaxkos. Cnocobvl 00cmasKu 1eKapcms.
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JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. U. IBanOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarny.

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKHU

Knerounsrii nuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTep(asze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuidi  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUM (TPEMUTOTHUYECKHIT) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JJHK — pemnukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkaunu JTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  Habopsl  XpoMocoM. ['omonoruunbie  XpomocoMbl. [lomoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaprnoknHes u nutokuHe3. buonornueckoe 3HauCHUE
MUTO3a.

Perynsuus muToTHYEeCKOro IUKIa KiIETKH. I[Iporpammupyemasi KieTodHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
K1emKa» — ououngpopmamuyeckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuun

Tabmumpl 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosd», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOOCHHOCTH  CTPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.
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B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeW: oOpa3oBaTesbHas,
MMOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(YHKUIUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHASL,
COCIMHUTENIbHAsA, MbIlIeyHasi, HepBHasg. OCOOEHHOCTU CTpoeHUs, (PYHKIUNA U
pPacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpAaTHUBHbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranuamoB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTEH.

JIBrokeHne  OpraHu3moB.  JIBMJKEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTECHHIA:
TPONU3Mbl M HACTUU. J[BMIKEHHME MHOTOKJIETOUYHBIX >XUBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO rasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBoTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOYHOE TNuIIeBapeHre. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHEINbI
NUIIEBAPUTEIBHOrO Tpakra. [IumeBapurensHbie xenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npIxaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepHoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMN.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIIOMUOHHBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBEIX. Pabora
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbel BbleneHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOThl OPraHOB BbIJCICHUSI.
CBs3b NIOJIOCTH TEJIAa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMu. Bblaenenue y
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MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue m (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3ammTra y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UUCTHl MNPOCTEUIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHHIA.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUBL.

3amMTa y MHOTOKJIETOYHBIX XWBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3Mma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHHUTET. Teopusi KIOHaNbHO-cenekTuBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuii. PocToBbie BEECTBA U UX 3HAUYCHUE.

HepBuast cucrema u pediexrtopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. besycinoBHble U YCI0BHBIE pedIeKChI.

I'ymopanbHas perynsuus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [ umortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: W. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX pPACTCHUN»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacreHui», «KopHeBble cuctemsl», «CTpoeHue cTeOJs,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEIET YelI0BEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbienurenbHas CcUCTEMa», «DHIOKpPUHHAs cucTeMa», «CTPOEHUE MBIIIIBI»,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  TIATaHUS  PACTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«Ctpoenue miaHnapumn», «BHyTpeHHee cTpoeHue AO0kKIeBoro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkwy», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBaass  cucrema  nruny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.
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O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpraHMW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, KUBbIE AK3EMIUISIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opy1I0BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTaHUS PACTEHU,
pacuierieHus KpaxMaia u OelKoB MoJ1 IelCTBUEM (PepMEHTOB, 00OPYIOBaHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKHX, MEXAHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHas padora «3ydyeHue OpraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe U pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUS OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHHMsI:  MOYKOBAHHWE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxxeHue. I[lonoBbie KIeTKW, wiM rameTsl. Meio3. Craauu
menosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buosnornueckuii cMbIci
M€No3a W TOJOBOr0o mporecca. Melo3 W ero MecTto B KHU3HEHHOM LIMKIIC
OpraHU3MOB.

[Ipen3aponpiieBoe pazputue. ['ameToreHes3 y sKMBOTHBIX. [10710BBIE KETIE3HbI.
OO6pazoBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTECHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHwms.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JIUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTell pa3BUBAIOIIErOCs 3apojbliia (dMOpUOHANbHAS HMHAYKIHUA).
3aknajgka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aUMOJICUCTBUI T'€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTaomOpuoHanbubld mepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ meraMopdo3oM y O€CO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojorMyeckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
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pPa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpOAE. THuIbl pocTa >KUBOTHBIX. DakTophI
PErYJSIIMU POCTa KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh KaK
OMOJOrnYEeCKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpollecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PAa3BUTHE  PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersr: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHoe pasmHoxkeHue», «Tumbl Oecrosoro
pa3MHOXKEeHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHne ruapel», «Meito3», «XpomocoMmsl», «I'amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuU OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHumy,
«Pa3zBuTne narymku», «/{BoilHOE OIIOIOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHe CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl SULEKIETOK |
CIIEpMAaTO30MJ0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3yuyeHue CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTuyeckass padora «BpIsiBJIEHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHIUX
PaCTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopusi craHOBIEHHUS M pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Ponb OT€4eCTBEHHBIX YYEHBIX B Pa3BUTHUH
renetuku. Pa6otel H. K. Konbriosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE NPU3HAKU, JOMUHAHTHBIA W PEUECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.
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OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  I[UTOJIOTHUYECKUM,
MOJIEKYJIAPHO-TEHE THYECKHM.

JdemoHcTpanuun

[loptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basuwiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKNY, «CXEMbI CKpEITUBaHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACJIAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mennens — 3aKoH
eAMHO00pa3usi rudpUI0B nepBoro nokosieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHusT NpPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHuUs. [ Umore3a YMCTOTHI TamMeT.

AHanu3upyroniee ckpemnbaHue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUMU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HaclieloBaHWs  Npu3HaKkoB.  lluTtonormyeckne  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBaHUS.

CuermienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuemnsieHHOe
HACJIEIOBaHWE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXaHU3M OINPEAEICHUS M0JIa. AYyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbhIi M TeTeporameTHhI 1oJ. ['eHeTmueckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieau3M. Bs3auMoaencTBHe HeEaJUIEIbHBIX T'€HOB.
KomnnementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
Takoke (HU3MOJIOTHUECKUX TMPOIECCOB, TOBEICHUS U KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoncTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Meunnens», «AHanu3upymollee CcKpelmuBaHue», «HemnomHoe aomMuHUpoOBaHUEY,
«CueryieHHOe HacJedoBaHHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
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«Kapuotun denoBeka», «Kapuotun npozodpunb», «KapuoTunm OTULBY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMo1IeiCTBHE TE€HOB.

O6GopynoBaHue: MOJEAb JJISI JEMOHCTPAllUM 3aKOHOB €IWHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJETL s
JEMOHCTpAllMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJAEIb A
JEMOHCTpAllMd CLEIUICHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIMBaHUS Y APO30(PUITBIY».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAs U HACJICICTBEHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON W3MeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHM
psn u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MoaupUKaIMOHHON
U3MEHYUBOCTH.

['eHoTunMueckass ”3MEHUYUBOCTh. CBONCTBA TEHOTUIIUYECKOW M3MEHUUBOCTH.
Buipl reHOTUTTHYECKOM H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIllHOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H IMOJOBOW TPOILIECC — OCHOBA
KOMOHWHATHUBHON U3MEHYUBOCTU. POJIb KOMOMHATUBHON U3MEHUYUBOCTH B CO3JJaHUM
T€HETHYECKOT0 pa3HOo00pa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanroHHasT M3MEHYMBOCTb. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTalUu. SaepHblEe U
nuToryiasMaTuyeckue mMytanuu. CoMaTHYeCKHWE M TOJIOBble MyTaluu. [IpudyuHbI
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHWSHHE Ha OPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYUMBOCTH U
HACJIEJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE ) OP2AHUIMOS.

JdemoncTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. N. BaBuiios.

Tabmumer w cxeMbl:  «Buapsl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3w,
«OnnogorBopeHuey, «I'eHernueckue 3a00IeBaHUs YeI0BEKa», «BUIbI MyTaIuiiy.
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O6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHIA,
pucyHku (potorpadun) XUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtamuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHass mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMs] TEHETMKHM  YEJIOBEKAa: T'€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE THYECKU . CoBpemMeHHOe OnpeaeeHue TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIMPOBAHKUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIC
O0one3HH 4YenoBeka. bolle3HM C HACIENCTBEHHON MpelpacnoiioKeHHOCTHIO.
3HaYeHUEe MEAUIMHCKOW T'€HETUKHU B MPENOTBPAIICHUH U JICUCHUU T€HETHUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYEeCKOro rpy3a». DTUYECKUE acClEKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckure QakTopbl TOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YENOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolen cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHCcTpamuu

Tabmumel 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIEKUMU U JOMECTUKAIUU.
Yyenne H. WM. BaBunmoBa o lleHTpax NpOUCXOXKIEHUS U MHOT000pa3ms
KYJIbTYPHBIX pacTeHuW. Ponp cenexkuum B CO3JaHUM COPTOB PACTEHHUU U IOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSIAOB B
HaciaenacTBeHHOM wm3MeHuumBoctTh H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Mertoasl ceneKIMOoHHON paboThl. McKyccTBEHHBIH OTOOp: MaccoOBbIA H
WHJAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMN CCJICKIIUU. HcnbiTanue
npousBoauTeNed 1O MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBAa M OTOOP O TEHOTUITY ¢ omoIbio aHamm3a J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannoOHHBIN M XUMUYECKUA MYTAareHe3 Kak MCTOYHUK MYTalHUil y KyJIbTYPHBIX

19



(¢opm opranu3moB. Mcmnonb3oBaHHE TE€HOMHOIO PEJAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBRIX JIHK 111 moimyyeHus: nCX0IHOTO MaTepuaa sl CENeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpusunosas ruOpuan3aLus.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiM  uMHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wid ayropuauHr. I'erepo3uc u ero mnpuumHbl. McnonpzoBanue
rerepo3uca B cenekuuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIUU PACTEHUI U )KUBOTHBIX. «3enéHas
DesONIOYULY.

CoxpaHeHne U U3y4EHHE N€HETHMYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHU U
UX JMKUX  pOJIMYEed I CO3/aHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u ynpaeieHue
2CHeMUYECKUMU Pecypcamiul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyouux u co30aHus H08blX NOpoO, JTUHULL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbX MmexHoI02UlL.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogpl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtaresesy.

JlabopaTopHasi padora «/I3yueHue cOpTOB KyJbTYPHBIX PACTEHHUI U MOPOJ
JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «/3ydyeHre METOJIOB CEJIEKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacCTOK, B TEIJIMYHOE XO3SHCTBO, B JaOOpaTOpHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ10rus ¥ CHHTeTHYeCKAst OMOIOT st

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBbI, ux XapaKTEePUCTHUKA. TpanuimonHas
OMOTEXHONIOTHA:  XJIEOOMEUEHUE, TMOITYyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeME. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJIOTMi M MHCTPYMEHTOB LEJIECHANPABIECHHOIO W3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOIIUECs B PUPOJI€ OMOCUHTETUYECKHE ITYTH.
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Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckas rubOpuaM3anusi M COMATHYECKUU
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTALMU SIIEP KIIETOK.
Texnonocuu 0300p06IeHs, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpomMocOoMHasi W TEHHas MHXKeHepusa. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJTHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHXKEHEpHHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [T1P-
JIUArHoCcTUKa. MeTaboJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBEeKa MJi1 OLIEHKH COCTOSIHUSI €ro 3J0poBbs. MCIOnIb30BaHUME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuounxkeHepuss I pa3pabOTKH
(GyHIaMEHTaIbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMS KOMILJIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTHMH TPEXMEPHOIro OMONpPUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIM3UPOBAHHON MEIULIMHBL.

CoznaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OIMACHBIE
3a00JieBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuu

Tabnuuel u cxemsl: «lMcmonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pabota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTuueckas padora «llomyyeHne MOTOYHOKUCIBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPEICTABJICHHH B
OuoJioruu

OpomornmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.
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JIBrKy1ue cuibl 3Bosronny BU0B 1o Y. JlapBuHy (BbICOKAsi HHTEHCUBHOCTb
pa3MHOXEHHUS OpraHU3MOB, HAcJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnueckoir Teopun d3Bomouun (CTI). HelTpanbHas
teopuss sBoimonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

Iloptpetsl: Apuctorens, K. JInnneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. W. [lImansraysen, x. Xongeitn, /. K.
benses.

Tabmunpelt u  cxembl: «Cucrtema xuBod mnpupoasl (no K. Jlunuero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HoOpMHUpPOBaHUS
OpucrocoOieHnid y pacTeHuid W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapripyra nmyremectsust U. lapsunay, «Haxonku Y. [lapBunay, «®opmbl O0pPHOBI
3a cymectBoBaHue», «lloponel romybeit», «MHorooOpasue KyJabTypHBIX (opMm
KarmycTh», «I1opobl ToMaNTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUsS HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABIXKYIIUX CHJ DBOJIOLIUN,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[Monynsuus Kak sneMeHTapHas equHula 3Boound. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnomnyisiuuid. 3Menenwue
reHooHJa TOMYJSIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (HAKTOPBI (ABUIKYIIUE CHUJIBI) HBOJIONUH. MyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHBIE M3MEHEHMsSI 4YacToT aieiaedl B momymanusx. Oddexr
ocHOBatensl. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemUYyecKo20
pasnoobpasus: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
bonvuwux U  manvlx  nonyuayusx.  Mwurpanuu.  V30msmus  TOMMYJISIIHA:
reorpaduieckas (mpoCTpaHCTBEHHAs ), Ononorudeckas (penpoayKTUBHAS).

EctectBeHHbIii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMel
€CTECTBEHHOr0  0TOOpa:  ABIKYUIUW, CTaOWIM3UPYIOIIMM,  pa3pbIBAOLIUMA
(mu3pyntuBHbiit). [lonoBoit oTOOp. BO3HHKHOBEHHE W SBOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocoONMEeHHOCTh  OPraHW3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
BosnukHOBeHHME — mpucnocoONeHWi y — opraHu3sMoB.  ApoMopdo3bl U
uauoananrtanuu. [lpumepsl mpucnocoOaeHu y OpraHu3MoB: MOPGOIIOTHYECKHE,
dusmosnornueckue,  OMOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
IIPUCTIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero kpurepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOJIIOLMHU. M3omsauus — kimoueBoi (akTop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJJIONaTPUUYECKOE (reorpaduueckoe),
CUMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIONuAU3AIIMS,
rubpuan3zanus). JmuTeasHOCTh HBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMONMOHHONW OWOJOTMKM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopa3zHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. Mexanu3Mbl (POPMUPOBAHUS YCTOMYMBOCTU K AaHTUOMOTHUKAM U CIIOCOObBI
O00pBLOBI C HEl.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa MposBIeHHs 3akoHa Xapau—BaitnOepray, «/IBmxkymime
CWJIbI HBOJIIOIUNY, «DKOJIOTHYECKass M3OJSIUS MONYJSANUA CeBaHCKON (openny,
«'eorpadmyeckas M3OMALMUS  JTUCTBEHHUIBI CHOMUPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JICHUCTBUSL E€CTECTBEHHOTo 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HpycTpuanbHblii MenaHu3M», «KuBble HckonaeMbie», «[lokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusmnonoruueckue ananrtanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY», «Kputepuu Buna», «Bunsl-nBoiiHnkn», «CTpyKTypa BUAa B
npupoae», «Crnocobsl Buao0OpazoBanus», «l'eorpaduueckoe BUI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHHUID,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIi THOPUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia MTUIl |
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI[ U 3Bepei
pa3HbIX BHJIOB, TepOapuu pacTeHHl ONWM3KUX BHUIOB, OOPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BbIsiBieHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUIA».

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMS  OPraHM3MOB H  HX
OTHOCHUTENbHAS LIEJIECO00PA3HOCTD.

JlabopaTtopnas padora «CpaBHeHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarbl

Meronbl  HM3ydeHUs ~MakpolBoJironuHM. [lameoHTonormdyeckne  MeTOJbI
u3ydeHus: sBoyionuu. IlepexonHele ¢GopMbl M (PUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.
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buoreorpadguueckre Metonasl uzyudeHus: 3Boitonuu. CpaBHeHHE (IIOpPHI U
dbayHbl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Bujsi-
SHJEMUKHU U PEIIUKTHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIBbHO-MOP(POIOTUYECKUE METOAbl H3YyUECHHUS
ABOMIONMH. ['€HeTHYecKre MEXaHW3Mbl DJBOJIIOIMA OHTOTE€HE3a M TOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJOTUYHBIE  OpPTraHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJEKYJISIPHO-TEHETHUECKHUE,
OMOXMMHYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI TMOCTPOEHUS (PUIOreHEeTUUEeCKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIOIUU. [IpuHyun cmenvt yHKYULL.
HeobOpatumocTs 3BostonMU. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoncTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabnuuel 1 cxembl: «DUTOreHETUYECKUIN PSIT JIOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punnmodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeiid KOHTHHEHTOB»,
«PenukThl», «HaudanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l 1aBHBIE
HAIPABJICHUS dBOJIOLHNNY, «OO0IIMEe 3aKOHOMEPHOCTU IBOIIOIIUN Y.

O6opynoBaHue: KOJUIGKIIUH, TrepOapuu, MYISDKA HCKOMAeMBIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3BuTHE )KU3HU HA 3emJie

Hayunbie rumore3pl NPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOreHe3 W
naHcrnepmusi. JloHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAllMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu O.
Penu, JI. Cnannannanmu, JI. [lactepa. [IporcxoxaeHne >kxu3Hu 1 aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUH. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OJBOJIONUSA. AOHOTCHHBIA CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBu4Horo Oynbona J[x. XonaeiHa, reHeTU4YEeCKas TUIoTe3a
I'. Mémnepa. PubGo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.
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Hcropus 3emmm u Meronpl €€ wu3ydeHus. lckomaemple OpraHudecKue
octatku. ['eoxponomnoruss u e€ wmeronbl. OTHOCUTENbHAsT M a0CONIOTHas
rE€OXPOHOJIOTHS. ['€0OXpOHOIOrHYECKas IKaa: 30HbI, 3pPbl, IEPUOBI, JITOXH.

Havanpnuble stambl opraHudeckon 3BOJrOLMU. [losBiIeHME © IBOMIOLMUA
MEPBBIX KIETOK. DBoMIONUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemMeHHble MUKPOOHBIE OMOIIEHKN KaK aHaJIOr MEpBbIX HAa 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokaprOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpycoB. [IpoucxoxkieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BbICHIMX pacTeHUu. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacreHun Ha cymy. l[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHH.

OcCHOBHBIE 3Tallbl JBOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apOoMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xxop/oBbIe )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMMUX U
ntul. [lpuxiun xmodyeBoro apomopdoza. OcBoeHHEe O€ClO3BOHOYHBIMU |
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaitHO30#W. OOmas XxapakTepucTHKa KiIuMarta M
reoJIOrMYecKuX mpoueccoB. llosiBneHne MW pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIUSHUE HA Ta30BbI cOCTaB aTMOC(HEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHUE KPHU3UCHI Ipouuioro. [IpuduuHel u
CJIEJICTBUSI MAacCCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpaneHus: brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHas cucTeMa opraHuueckoro mupa. IlpuHnunsl kinaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIIBI OPraHU3MOB.

JdemoHcTpanuun

[Moptpersi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . 1. Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema omnbita @. Peqny», «Cxema ombita JI. ITactepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpny,
«JTambl  HEOpPraHWYecKOW  3Bomouum»,  «l'eoXpoHonormyeckas  IIKaJIay,
«HadvanpHble 3Tanbl OpraHUYEcKoOr 3BoNIOLMNY, «Cxema o0pa3oBaHHs 3YKapUOT
nyTéM cumOuoreHeza», «CucremMa KUBOW Mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacteHui», «Punnoputh», «OIHOKIETOUYHBIE BOJOPOCIUY,
«MHOroKIeTouHble  BOJOpOCHNYy, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
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pacteHuss», «Opra"bl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteitmuey, «KuileuHOMOIOCTHBIEY,
«IInockue YEPBUY, «HUEHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuTHEe KHU3ZHU B
apXxeuckou spey», «Pa3Burue KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTne XU3HU B
[AJIEO30MCKON 3pe», «Pa3BuTHe KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO0 MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIA)KHbIC MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIUU
UTJIOKOKUX, CKEJIeThl TTO3BOHOYHBIX JKMBOTHBIX, Uyyela NTUIl U 3BEpEN,
KOJUIEKIIMA OKAMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHasi  padora «MopaenupoBaHuUE — ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOTO0 CHHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepey.

JlaGoparopHass padora «/3yueHnMe M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUM
Pa3HbBIX OTZIEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpononorud. MeToipl aHTPOIIOJIOTUH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4eloBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPUU.

Cx0ACTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHUYECKHE, (bH3M0JIOr0-OMOXUMUYECKUE,
noBegeHueckre. OTIMums 4enoBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOW CUTHAIIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATBHBIE.
CooTHoIeHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IPOKOHCYIIBI) ¥ paHHUE TMOHTHIBI — OOIIME TTPEAKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpsIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reigenbOeprckuii  — 0oOmMMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YenoBeK HeaHAEpPTaJbCKUN
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KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YernoBeKk pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a Tmpenenamu Adpuku.
[TaneoreneTuka u najeoreHOMUKA.

DBOJIOLKSA COBPEMEHHOIO 4esloBeKa. EcTecTBeHHbI OTOOp B MOMYJISLUAX
yesoBeka. MyTalnMoHHBIM Tpoiiecc U mojJuMopdusM. [lomymnsiiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeougHas
(eBpasmiickasi),  aBcTpajO-HerpoujHas  (dPKBaTOpHAJIbHAs),  MOHIOJOHUIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBOo  uyenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTh  pacus3Ma.
[IprcnocOONEHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpeabl M apeiidpa reHOB Ha MOp(DOJIOTHI0 U
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHapHble  METOJAbl B (usnueckoid  (OHMOJOTHYECKON)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEeJI0BECUECKUX TOMyNsUUi. buoconuaibHble UCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue KOIBOIIONUH OMOJIOTMYECKOTO U COLMATIBHOTO B YETIOBEKE.

JdeMoHCTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKeleT 4YeloBeKa W CKENeT IIHUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIIOTEHE3a», « IBOJIIOLMOHHOE
JIpEBO  4YeJoBeKa», «ABcTpalmonutek», «YemoBek  yMmenbli», «YemoBek
NpAMOXOASAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl HIBOJIOLNUH YelIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYyphl ~TIPEAKOB dYelOBEeKa, penponaykiuu (dbororpaduu) KapTHuH C
MudogorndyeckuMu U OHUOJIEHCKUMU CIOKETaMHU MPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIENb
yeperna 4YejaoBeKa M Yepena I[IAMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIaH3€, MOJIEIIA TOPCA MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSAMOXO0XKICHUEM).

IIpakTuueckas padora «/3yueHue 3KOJTOTMUECKUX aJaNTalllui YeT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi
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3apoxkJieHHe W pa3BuUTUE 3Kojoruu B Tpyaax A. 'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3agaum
3K0JIOruHU. CBSI3b 3KOJIOTUU C JPYTUMU HAYKaMH.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaYeHUE HKOJOTMYECKMX 3HAHUW I YeJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3€M denoBedecTBa ¢ Npuponoil. PopMupoBaHUe
AKOJIOTUYECKOMN KYIbTYpbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

[Moptpetri: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXAIOILIEN Cpeb».

JlaGopaTropHuas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAaHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkosiorudeckue (PakTopsl U 3aKOHOMEPHOCTH UX JercTBus. Kiaccudukaius
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororenHsie. O0iume
3aKOHOMEPHOCTH AEHCTBUS dKojornyeckux Qakropos. Ilpasmino munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropel. CBeT Kak sKonoruueckuit daxrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHl M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CuUrHajbHas poJib CBETA.
DoTonepruoan3M.

Temmepatypa Kkak »dKoJiorH4ecKuid ¢akTop. JlelicTBue TemmepaTrypsl Ha
opraHu3mel. [loMkunoTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacrteHuid K
noJi/Iep ka0 BojHOTO Oanmanca. Kiaccudukamusi pacTeHUI MO OTHOIICHHUIO K
Bojie. [IpucnocoOnenust >)kMBOTHBIX K U3MEHEHHIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAas,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpHOpraHW3MeHHas.  DHU3UKO-XUMUYECKHE
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOnieHHsi OpraHu3MoB K
KU3HU B Pa3HbIX Cpeliax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguyHbie puTMbL. [IpHcOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.
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XKuznennsle Qopmbel opranusmoB. lloHsTne o KuzHeHHOM (opme.
XKusznenusie HOpMbI paCTCHUN: JE€PEBbsI, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9pOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhI. Bunel OMOTUYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMON03 u ero ¢hopmel. [lapazutusm, xoomepaius,
MyTyajau3M, KOMMEHCaI3M (KBapTUPAHTCTBO, HaxyieOHn4YecTBO). Hetpoduueckue
B3auMoOJiecTBUSL  (Tommueckue, (opuueckue, ¢alOpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIICCTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuupl W cxeMbl: «Oxojoruueckue Qaxropb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKHUBOTHBIC», «DHU3MOJIOTHYECKUE aJanTaiuu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHU3MoOB», «bBHUOJIOTHYECKHUE PUTMBIY,
«Kuznennoie  Qopmbl  pacTeHui», <« KusHeHHble  (HOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutuzmy, «Konkypenmus», «CuMOuo3y,
«KommeHcanmuzmy.

O6GopynoBaHnue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (PAKTOpPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE H
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapU M KOJUJIEKIUU TETIOIIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHUI] U 3BepeH, repdbapun
pacTeHUi, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJJIEKIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX CpElax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaAMHU
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUM KU3HH, TepOapuu H
KOJUICKITUU PACTEHW W >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOJICHHN OpPraHu3MOB K
BIIUSIHUIO CBETAY.

JlabopaTopHasi padora «BBISBICHHE TPHUCIIOCOOICHHH OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTM pACTEHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Pojb HEOJHOPOJHOCTH Cpelibl, pU3nUecKkux 0apbepoB U
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0COOCHHOCTEH OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTEeNW TMOMYJSLHUU: YHUCICHHOCTb, ILJIOTHOCTb,
BO3pacTHasi M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKasl CTPYKTypa nomyianuu. OLeHKa YUCICHHOCTH IMOMYJISIUU.
JIluHamuyKa monmysisauMu U €€ peryiaauus. bUOTHYECKUH IMOTEHUMA IOIYJISALUU.
MoaenupoBanue TMHAMUKY NonyJisiiuud. KpuBbie pocTa YUCICHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsuuss 4YUCICHHOCTH MOMYJSIIUNA: posib (aKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IIIOTHOCTH. DKOJOTUUECKUE CTPATETUN BUJIOB (T- U
K-crparerun).

[TonsiTue 00 sKoJIOrMYECKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
MoJzenb dKojormueckor Humu Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHast U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaT4ynHCOH.

Tabmumbel M CXeMbI: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisuuny, «CKOpPOCTh  3acelieHUsl TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenb s3kosorndeckor HumM k. M. Xatuunconay.

O6opynoBaHue: repOapuu pacTCHUM, KOJIIIEKITNU )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
paCCEICHUION.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHu3MaMHy B OHOILIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. JIx. Tencnu). DyHKIHUOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeIM  DKOCHUCTEMBI.  buomacca W MOPOIYKIMSL.
DKOJIOTHYECKHE MUPAMHUIBI YUCEIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpaBneHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIeccuu. llepBuuHbIe U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTI€HHBIE BO3JCUCTBUA Ha
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cykneccuu. Knmnmakcnoe coo6miectBo. bruopasnooOpasue u moiaHOTa KPyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. DKocucmembl 03€p u pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€Co8, Cmenel, nyCmblHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEX1y aHTPOTIOTEHHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u d¢ayna. CunanTponuzauusi Topoickod (ayHsl. buonoruueckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoco 3ghgexkma u 8udo8-30ugpurxamopos (Kirouesvlx
8U008) 8 yHKyuoHUposanuu sxkocucmem. I[lepeHOC PHEPTHHM W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3/ICHCTBUI.

Mexanusmul 8030eticmaus 3aepA3HeHUll pPA3HbIX munos Ha
CcyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YDOBHSX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX YKOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuWoIleHO3a»,  «IKocucTeMa

IIMPOKOJIMCTBEHHOTO JIeCa», «DKOCUCTEMA XBOMHOro jeca», «DyHKIMOHAJIbHbIE
IPYIIBl OPraHU3MOB B 3KOcHCTEME», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenn mutanus (rmacTOUIIHAS, TETPUTHAS)», «IKOJOTHUECKAs MUPAMHIA YHUCET»,
«JKonoruyeckas nmupaMmua OMoMacch», «IKOJOTHUYECKAsl MUpamMuia SHEPTUN»,
«O6pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE jeca Mocie
noxkapa», «JKOocucTeMa 03epa», «ArpoueHos3», «KpyroBopoT BElIECTB W MOTOK
SHEPI'uM B arpoueHose», «[Ipumepsl ypOoskocuctem.

Oo6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepei, repOapun KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUI, aKBAPUYM KaK MOJIEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHas pabGora «M3yueHue pa3HOOOpa3uss MEIKHX TMOYBEHHBIX
YIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIIUYHBIN OnoreorieHo3 (B myOpaBy, Oepe3HsK,
SJBHUK, HA CYXOJIOJIbHBIN WJIM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WId B TEIJIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA
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buocdpepa — oOuiennanerapHas o6Oomouka 3eMiHM, A€ CYIIECTBYET WIH
cylllecTBOBaja ku3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepsl u e€ coctan. Kupoe
BEIECTBO OHOC(hEephl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocheprl. OcobeHHocTH Ouochepsl Kak
ri100aIbHOM 3KocHcTeMbl. JJMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE LUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsitue o Onome. OCHOBHbIE OHOMBI CYIIIH:
TYHJIpa, XBOWHbIE JIeCca, CMEUIaHHbIE U ITUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOPhs. KiuMar, paCTUTENbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKITHIA.

JdemoHcTpanumn

[Toptpets: B. W. Bepnanckuii, 9. 3rocc.

Tabnmuusl u cxembl: «['eocdeprsr 3emnny», «KpyroBopot azora B Mmpupoae»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B MpuUpoOJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinumarnueckue
nosica 3emnmy», «Tynapay, «Taitra», «Cmemannbiii gec», «ILIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuii necy.

Ob6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UCHI M WX MpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocdepy. 3arpssHeHue Bo3aymHOM cpenbl. OxpaHa BoO3ayXa. 3arps3HEHHE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OXpaHa
pPaCTUTENBHOIO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHLMUIIBI OXPAHbl MPUPOJBIL.
Kpacasle xHuru. OcobOo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl U 300JI0TMYECKHE TAPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanvonanpHO€ ~ MPUPOJOTONB30BAaHME W COXPAHEHHE  OHMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUSA OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaiowjei u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonnsvie cucmemvi, obecneuusaowue O00CMyn K
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ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 u dKkocucmem. (OcHoBbl
IKopeabunumayuu dKocucmem U cnocob6os 060pbObl ¢  OUONOBPEHCOCHUSMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHEe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepb», «3arpsi3HeHue nouBbl», «llapHukoBbIl  3PdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN YIPaBIIEeMOT0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEeMbIX pacTeHU U >KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.
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IHIJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
METanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOrPaMMBbI MO OUOJIOTUU
BBIICJICHBI CIEAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKON
IPaXKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yeneHanpasienHHoe pazéumue BHYTPEHHUX YOEKIACHUNW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMA Pa3BUTHS OMOIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa30BaHUsl, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCIU CMA8UMb TISITN U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS TIPOTPaMMBbI 110 OMOJIOTHUH JOCTUTAOTCS
B EIWMHCTBE Y4YeOHOM M BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHITHIMU B OOIIECTBE MPaBWJIAMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIMTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHs, OCpPEKHOTO0 OTHOIIEHUS K KYJbTYPHOMY HACICIUIO U
TpaJIuIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUsA YyuyeOHOro mpenmera «buomorus»
JIOJIKHBI OTPAKaTh TOTOBHOCTh M CTIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJICTBOBATHC S
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAJIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO OOIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B MPOILIECCE peaiu3allid OCHOBHBIX HaIlpaBiICHUU
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA W MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JE€ATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENEeNsiTh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, T[I03HABATEJIBbHBIX M HCCIEIOBATEIbCKUX 3a7ady, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU CPaKTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOsIIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IIPUPOAHOMY HACIIEAUIO U NTAMSITHUKAM IIPUPOJIBI,
NOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAUYCHHA OWUOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOI'0 O0IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTtsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muUTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

MOHMMAaHWE 1EHHOCTU TMPAaBUJI HWHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiIeHus
AJIKOT'0JIsl, HAPKOTUKOB, KYPEHHS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10t00HU¢E;

FOTOBHOCTh K AKTHMBHOW JESTEIbHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYyI0 AE€STEIbHOCTD;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTIBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HUX BO3MOXKHBIX TIOCIEACTBUM ISl
OKPY’KAIOIIEH CPEBI;

OCO3HaHUE TJI00ANBHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHMSI W YMEHHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONB30BaHUEM  (COONIOJIEHHE  MpaBW  TMOBEACHUS B  MPUPOJE,
HalpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCcTeM, Orochepsl);

36



AKTMBHOE HENPUATHE JEUCTBUK, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE SKOJIOTUYECKUE
MOCJEACTBUS NMPEANPUHUMAEMBIX TEUCTBUM U MPEIOTBPAIATh UX;

HAJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBIILICHHS, SKOJIOTHYECKON KYJIbTYPBHI,
OmbITa NEATENbHOCTH AKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MPaKTUKEe, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKON NESITEIHLHOCTH SKOJIOTHYECKON
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEILCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTO3HAHUS MUPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUpPOBaHUY PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IUBUIU3ALINM:
oOecrieuyeHus: HOBOTO YPOBHS pPAa3BUTHS MEIUIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCcOB U (OPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIMIEHUSI OOLIEH KyJIbTYpbl, €CTECTBEHHO-HayYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMIMXCs, (HOPMHUPYEMO
MIPY U3y4YCHUU OMOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOIb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUH OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAy4YHBIX (AaKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATENIBCKYIO IS TEIbHOCTh HHANBUAYAILHO U B TPYIIIIE;

37



TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe [Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPa’KaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeNU(PUKY METOJ0B IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, DHEPTus, SBICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (paKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHHe, OKCIEPUMEHT U JIpyTHe);
yYHUBEpCaJbHbIE YyueOHblE JEWCTBUA (TIO3HABATE/IbHBIE, KOMMYHUKATHUBHBIC,
PETYISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPAMOTHOCTH W  COLMAJIIBHOM KOMIIETEHIIMU OOYYalolUXCs, CIOCOOHOCTh
oOydJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,
MUPOBO33PCHYECKHE 3HAHUS W  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
NIO3HABATEILHON U COLMATIbHOM MTPAKTHKE.

B pesynbrare wu3yuyeHus OHOJIOTMM Ha YpPOBHE CpEIHEro O0OIIero
oOpa3zoBanus y oOyuvatomierocs OynyT choOpMHpPOBaHbI TMO3HaBaTEIbHBIC
YHUBEpPCAJIbHbIE yUeOHbIEe IEUCTBHS, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEUCTBUS, PETYISITHUBHbIE YHHUBEpCAJbHbIE YyueOHBIE JEWCTBHUS, COBMECTHAas
NEeATENbHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBiaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHbIMHU
AEeMCTBUAMM:

1) 6a30BBI€E JJOrHUecKHe JeiCTBHS:

CaMOCTOATENFHO  (OPMYNHMpPOBATH W aKTyaIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHMSI, KiIacCU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUN (BBIICTATh MX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpeNeNaTh LeNu AeSATEIbHOCTH, 3ajaBas MHapamMeTpbl U KPUTEPUU HX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITEIBHOCTH C IOCTABICHHBIMU LIETIAMU;

WCIIOJIb30BaTh OMOJIOrMYECKUE MOHSITHUS JUIsl OObSICHEHUS (PAKTOB U SIBJICHUU
YKWBOU IPUPOBI;
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CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BHIBOIBI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITEHBIC cpencTBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHUH B M3yYaeMbIX OMOJIOTMYECKUX OOBCKTaX, a
TakKe  MPOTHBOPECYMH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HUMEIOIIUXCS
MaTePHAIIbHBIX U HEMaTepHATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICITCILHOCTD, OIICHUBATH COOTBETCTBUEC PE3YIIHTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX PEabHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJICTh HABbIKAMHU YYCOHO-HCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEIILHOCTH,
HaBbIKAMH  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTECILHOMY ITOMCKY METOJ/IOB PEIICHUS MPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BHUABl JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HaHMSI, €r0 HHTEpPHpeTaluu, MNPeoOpa3OoBaHUI0 W TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUsiX, B TOM YKCJIE TIPU CO3/IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEM,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
NESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh THUNOTE3y €€ pelIeHUs, HaXOAUTh apTyYMEHTHI IS JI0Ka3aTeIhCTBa
CBOMX YTBEP)KIICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBI TMMOUCK TIEPEHOCAa CPEACTB U CIOCOOOB
JEUCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTH 3HAHHUS B IO3HABATEIBHYIO M TPAKTUYECKYIO OO0JIaCTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;
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BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMALMH (TEKCTE y4eOHOT0o
nocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIIOBapsixX U
CIpaBOYHHMKAaX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
WHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM IPEICTABICHUS, KPUTUIECKH OI[CHUBATH
e€ JJ0CTOBEPHOCTh U HEMIPOTUBOPEUHUBOCTD;

GopMynupoBaTh 3aMpPOCHl U MPUMEHSATH PA3UYHBIE METO/ABI MPHU MOWCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YUYE€OHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATH KYJIbTYypy aKTUBHOTO MCIIOIB30BAHUS PA3TMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OpMYy  TpEACTaBICHUS
ononormueckoil nHPopmaryu (CXembl, TpaduKd, AUarpaMMbl, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCTIOh30BaTh HAYYHBIH SI3BIK B KadecTBE CpeAcTBa MpH pabore ¢
Ouonornyeckoil uMHPOpMaNUEW: TPUMEHSATh XHUMHUUYECKHe, (unyeckue W
MaTEeMaTUYECKUE 3HAKM W CUMBOJBI, (HOpMyJbl, aOOpeBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJaJeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUThl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiajgeHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMHU 1eHCTBUAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOl TeMbl (yMEHHUE 3aJaBaThb
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBIMOJHEHUS MpeasiaraeMoi
3aJjauM, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUH IPYIHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH );

pacrno3HaBaTh HEBepOaJbHBIE CpeACTBa OOIICHMS, IOHUMATh 3HAYEHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYaIuil,
YMETb CMATYATh KOH(IUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CTIOCOOAMU OOLICHHS M B3aWMOJAEWUCTBHUSA, MOHUMATh
HAaMEPEHUs IPYTUX JIIOJIEeH, MPOSABIATh YBAXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOppeKTHOU hopme HopMynnpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.
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2) coBMeCTHAas AeITeJbHOCTD:

MMOHUMAaTh W MCIIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIBHOU
paboTHI MPHU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS NIPU PEILICHUH Y4eOHOU 3a/1auu;

BLIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEHUCTBHM C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NPUHUMATh I1€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojau ¢ Y4ETOM MHEHHMM YYaCTHUKOB, OOCYXJIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHMWBATh HWJIEM C MO3WUIMUU HOBU3HHI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYAIUSX, IPOSIBIISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMU PEryJATUBHBIMY J1€HCTBUAMU:

1) camoopranusanmus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JUIsl BBISBICHUS MpPoOJIieM U UX
pEIIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUAX M MOCTYIKax MO OTHOLICHUIO K KUBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh [MO3HABATENIBHYIO NIESITEIbHOCTh, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUIAH pPEIICHUs TNpoOJieMbl €  Y4ETOM
HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmupsTh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHHUI;

JIeaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO MIMPOKOW OJPYAUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, MOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
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BJa/J€Th  HaBbIKAMU  [I03HABaTENIbHOW  pedJeKcud Kak  OCO3HaHHUA
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJIbTaTOB H
OCHOBAaHUM, MCHOJb30BaTh NPUEMBI pedIeKCUU JUIsl OLEHKU CHUTyallud, BbIOOpa
BEPHOI'0 PELIEHUS;

YMETh OIIEHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS M0 HUX
CHU)KEHMIO;

OpUHUMATh MOTHUBBI M apryMEHTbl JAPYTHX @pPH aHajJu3e pe3yJbTaTOB
NesTENbHOCTH;

3) npuHATHE Ce0ONA U IPYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMeHThl JpPYTUX NpU aHajIu3e pe3yJibTaToB
NeSTENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYIHX HA OLIMOKU;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.
HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pPE3yJabTaThl OCBOCHUS COACPKAaHUSA YYeOHOTO TIpeaMeTa
«buonorus» Ha yrIyOnEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpuinpHOTO  00ydeHUs  oOywarommxcss  Owonormu. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIIOTUM Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIl IO
OCBOCHHIO, UHTEPIPETALMHA U TPEOOPa30BAaHUIO 3HAHUN, BUIBI JEATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3IMYHBIX y4E€OHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX cUTyanusx. [IpenMeTHble pe3ylbTaThl MPEACTABICHBI 10
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHOro mpenmera «buonorus» B 10
K1acce OIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECT€ U POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPoOJIeM  palHMOHAIHHOTO
MIPUPOAOIIONB30BAHUSA, O BKIIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OnoJoruu;

BJIQJICHUE CHUCTEMOM OHOJOTMYECKMX 3HAHWUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATAIONME OMOJIOTUYECKUE TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKA,
OopraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJAINS, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BUTHE), OWOJOTHYECKUE TEOPUH
(xnetounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpasusi W  TPOUCXOXKACHHUS  KyJbTypPHBIX  DPACTCHHI),  3aKOHBI
(emmHOOOpA3MsI MMOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUS, YHCTOTHI TaMeT,
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HE3aBUCUMOro HaciemoBanuss [. MeHaens, TOMOJOIMYECKHX PAAOB B
HacJeJICTBEHHOU U3MCHYUBOCTHU H. H. Basuiosa), IIPUHLIUIIBI
(KOMILJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TMO3HAHHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

yYMEHHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAacCTE€HMM, JKMBOTHBIX, 4YEJIOBEKa, MPOILECCOB KU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHM3Max PacTeHUM, )KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyIu3M), MpeBpalleHUs] YHEPruu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTO TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE?A,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpPHUOTeHe3a, MOCTAIMOPHUOHATIBHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  WHJIUBUAYAJIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTE€HE3a),
B3aUMOJICHCTBHSI T€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIy OpPraHOWJaMH KIETKH M HX
GYyHKIMSAMU, CTPOCHUEM KIIETOK pa3HbIX TKaHEH W WX (QYHKIUAMH, MEXIY
opraHaMud M CHCTEMaMU OpraHOB Y pPAacTeHHi, >KUBOTHBIX W 4YeJOBEKa U MX
GYHKIUSAMHA, MEXAY CUCTEMaMU OpPraHOB U WX (DYHKIHMSAMH, MEXIY 3TaraMu
oOMeHa BEHIECTB, ATaraM KJIETOYHOTO IIMKJIA U YKU3HEHHBIX IIUKIOB OPTraHU3MOB,
ATanamMu 3MOpPHUOHAIBHOIO Pa3BUTHS, T'€HOTHUNOM U (HEHOTUIIOM, (EHOTHIIOM U
akTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATH OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl IOKA3aTeNbCTBA POJICTBA OPTaHH3MOB Pa3HBIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4H, BBIABISITH IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]TY UCCIIETYEMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, JENIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBITIONIHATH JA0OPATOPHBIE M TPAKTUYECKHUE PaldOThI, COOMIOAATH
nmpaBmiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTAaTh THUIOTE3bl, MPOBEPITh HX IKCIEPUMEHTAIbLHBIMU
cpenctBamu, GOPMYNIHpYS 1ETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
pe3yabTaThl U JAeNaTh BEIBOBI,

YMEHUE YYacTBOBATh B Yy4e€OHO-UCCIEA0BATENbCKON paboTe Mo OHOJIOTHH,
AKOJIOTUM U MEIMIIMHE, NMPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U
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MyOJIMYHO  TPEACTaBISATH  IOJYyYECHHBbIE  pe3yJdbTaThl HAa  YUYCHHYECKUX
KOH(epeHUUsX;

YMEHHUE OIICHHWBATh AITHUYECKHE AaCTIEKThl COBPEMEHHBIX HCCIEIOBAaHUM B
obmactu  OuWojOTMM U MEAUIUHBI  (KJIOHUpPOBAaHUWE,  HMCKYCCTBEHHOE
OIUIOJIOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHanTbHON
NEATeIbHOCTH B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIBCKOT'0 XO3SMCTBA, MUIIEBON MPOMBIILICHHOCTH, YTIYOJSTh MO3HABATEIHHBIM
WHTEpEC, HAIIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
IPOJIOJDKEHUE  OMOJIOTMYECKOTO  00pa3oBaHUsl B OpPraHU3alMsIX  CPEIHETO
podeCCHOHATBFHOTO U BBICIIETO 00pa30BaHMUS.

[IpeamerHbie pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmera «buosorus» B 11
K1acce OJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHWW O MECT€ U POJU OWOJOTHU B CHCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpPa, B IO3HAHWU 3aKOHOB TPUPOJBI M PEHICHUU HKOJOTHUUCCKUX
npoOjieM dYeJIOBeUeCTBa, a TakKe B PEIICHWH BOMPOCOB PallMOHATIBHOTO
IPUPOJIOIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HAHHWM, KOTOpas BKIIOYAET
ONpeJIeICHUs] M TOHMMAaHUE CYIIHOCTH OCHOBOIOJIATalONINX OWOJIOTHYECKUX
TEPMUHOB W TIOHATHH (BUI, dKocHcTema, Ouocdepa), OMOJOTHYECKHUE TEOPUHU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAsT TEOPUS IBOJIOIHNH), YICHUS
(A. H. CesepuioBa — 0 nyTsSX U HampaBieHUsX 3Bostonuu, B.1. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinOGepra,
3apoppiieBoro cxoiactea K. M. bopa), npaBuna (munumyma HO. JluOuxa,
AKOJIOTMYECKON NUpaMuIbl 3HEpPruM), rumore3sl (runorteza «vupa PHK» V.
I'unGepra);

YMEHUE  BIJIAJIEThb  OCHOBHBIMHM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
HCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U 3KOCHCTEM
(omucanue, M3MepeHue, HaONIOICHHUE, JKCIIEPUMEHT), CIIOCOOAMM BBISBICHHS H
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCIATH CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
HKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO W Pa3phIBAIOIIECTO
€CTECTBEHHOT O otOopa, aJIIONATPUYECKOTO u CUMITATPUYECKOTO
BUJ1I000pa30BaHUsl, BIUSHUS ABUKYIIUX CUJI 3BOJIONUU HAa TeHOPOH MOMYJISIIUHU,
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MIPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeOBaHMS HaAIPABICHHMA
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMCHHE YCTAHABIMBATH B3aUMOCBS3M MEXAY MPOIECCaMH DBOJIIOIHH,
JIBUKYIIAMA CUJIAMHU aHTPOIOTEHE3a, KOMIIOHCHTAMH Pa3JIMYHBIX JKOCHUCTEM W
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHus, aOMOTUYECKUX M OMOTHYECKUX
KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€ OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX M3MEHEHUI B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYCCKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUS, CTMHCTBA
YeJIOBEYCCKUX pac, HEOOXOIWMOCTH COXPAaHCHHS MHOTO0Opasusi BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YSIIOBEUESCTBA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1auH, BBISBIATH PUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHM ITOJYUYCHHBIX PE3YJIbTaTOB;

YMCHHE BBITIOJIHATh JA0OpPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
paBuia mpu pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS 1elb HCCIEIOBAaHUS, AaHAIU3UPOBATH IOJIyYEHHBIE
PE3YNbTATHI U ICNIaTh BHIBOBL;

yMEHHE YYacTBOBaTh B yueOHO-HMCCIEIOBATEIbCKON paboTe Mo OHOJIOTHUH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  TPENACTaBIATh  TOJYyYEHHbIE  pe3yJabTaThl HA  yYEHUYECKUX
KOH(EpEeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYECKUX pac, O MPUYMHAX, TOCIEJCTBUSAX M CIOCO0aX MpeNOTBPAIICHUS
r1o0aabHBIX M3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISATH OCO3HAHHBIM BBIOOp Oynymied mpodeccruoHambHOon
JESTENHHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIECBOM
MIPOMBITINICHHOCTH, YTAyONsATh TO3HABATENbHBIM WHTEpPEC, HAIMpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYMOIIEH  mpodeccmt W TPOJOIDKEHUE
OMONIOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHMUs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 buonorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knetku 0.5
4 X¥UMHU4YECcKasi OpraHu3anus KIeTKN 10
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 |
KJIETKE
7 HacnencrBennas nungopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
JKW3HEHHBIN LUK KIETKA 6 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U ) 0.5
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MOB 4 1
16 buoTexHonorHs U CHHTETHYECKAass OMOTIOTHS 4
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17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne /it HanmMeHoBaHMe pa3je/ioB U TeM Komrponssie | Hpakruseckue (uu¢pposrIe)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4 |
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 1 2
MakposBoatonHus U €€ pe3yabTaThbl 6 1
4 3Hep;f:xo>1<neHHe Y pa3BHUTHE KU3HU HA 15 1 L5
5 [TpoucxoxaeHnue yeaoBeKa — aHTPONIOT€HES 10 1 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 1 0.5
C OKpYyKarollen cpenou
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1 1.5
8 DKOJIOTHUS BUJIOB U MOIMYJISIUAN 9 1 0.5
9 DKO0JIOTHS COOOIIECTB. DKOJIOTHYECKNE 12 0 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHCTEMA 6 1
11 UYenoek u OKpyxaromas cpeaa 1
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 7.5

48




49



IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

Jlara usydyenus

JlaTa u3y4eHnus no
pakry

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBa

JKuBrle cucTeMBI U UX CBOMCTBA

ypOBHeBafl OopraHru3alua )XUBBIX CUCTEM

WcTopus OTKPBITHS U NU3Y4EHUS KIETKU.
Kiterounas teopust

MeTo 161 MOJIEKYJISIPHOM Y KJIIETOYHOU
ounosorun. [IpakTrueckas padora Ne 1
«M3yueHrne MeTo0B KJIETOYHOM
ouosoruu (xpoMarorpadus,
anekTpodopes, nuddepeHnuanbHoe
nentpudyruposanue, [1L[P)»

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'IBHBIC BE€IICCTBA KJIICTKH, UX
OouoJioruyeckas POJIb

OpraHndecKkue BenecTBa KISTKH —
6enku. JlaboparopHas padora Ne 1
«O0HapyxeHHne OeNKOB C MOMOIIBIO
KaYeCTBCHHBIX PEaKIIUii»

CoiicTBa, K1accupukanys u GyHKIUH
OenkoB

10

OpraHI/IquKI/Ie BCIICCTBA KIICTKH —
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YTJI€BO/IbI

11

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —
JIMITHU JIBI

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopnast pabota No 2
«MccnenoBanne HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX
OpPraHu3MOB»

13

Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14

Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MMPOTEOMHKH

15

MeTtonp! cTpyKTYpHO# Ononorun. Tumsl
kieTok. [IpokaproTnueckas KieTka.

16

KonTtponsHas padorta Ne 1 "Metoasr
ounosorun. YpoBuu. Kpurepun xu3uu"

17

CrpoeHune s3yKapuoTUYECKOUN KIIETKH.
[IpakTrueckas padota Ne 2 «3yuenne
CBOMWCTB KJICTOYHOW MEMOpaHbI»

18

[ToBepXHOCTHBIH anmapaT KIeTKH

19

OnHoMeMOpaHHbIE OPraHOU Bl KIIETKH.
[IpakTuueckas padora Ne 3 «M3yuenue
JIBUKEHHS [IUTOTUIa3Mbl B PACTUTEIBHBIX
KJIETKaX»

20

[TonmyaBTOHOMHBIE OpPraHOU/BI KJIETKU:
MUTOXOHAPUH, I1acTuabl. JlabopatopHas
pabota Ne 3 «MccnenoBanue ma3Mosn3a
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" ACTIIIa3MOJIM3a B PACTUTCIIBHBIX
KIICTKax»

21

HememOpanHbIe OpraHOu/Ibl KIETKH

22

Crpoenue u GyHKIUH S11pa

23

CpaBHI/ITeJII)HaFI XapaKTCpUCTUKA KIICTOK
sykapuort. JlabopaTopnast pabota Ne 4
«M3yueHune cTpoeHUs KIETOK Pa3IuyHbIX
OpraHu3MOBY

24

ACCUMWISIIAS ¥ TUCCUMUJISIIIHSL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemecTB. JJaboparopuast padota Ne 5
«M3ydeHune KaTaTuTHIECKOH aKTHBHOCTH
(bepMeHTOB (Ha MpuMepe aMuiIasbl WIK
KaTaJiasbl)»

25

DepMEHTaTUBHBIN XapaKkTep peakuii
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas
pabota Ne 6 «M3yuenue
(hepMEHTAaTUBHOTO PACLICIUICHUS
MepPOKCH/Ia BOJIOPOAA B PACTUTEIbHBIX U
KUBOTHBIX KJIETKAX»

26

benku-akTuBaTopbl U OCIKU-UHTUOUTOPBI

27

ABTOTpOGHBII THII 0OMEHA BEIIECTB

28

doTocunTEe3

29

Xemocunres. Jlaboparopnas padota Ne 7
«CpaBHeHHeE MPo1IeccOoB POTOCHUHTE3A U
XEMOCHHTE3a»

30

AHa’poOHBIE OpraHu3Mbl. Busl
Opoxxenus. JlaboparopHas padota Ne 8
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«CpaBHEHHUE MPOIIECCOB OPOKEHUS U
TIBIXQHUS

AdpOoOHBIC OpraHU3MBI. JTaITbI

31 JHEPreTHIECKOro oOMeHa
DHeprusi MEMOPaHHOTO TPATUCHTA

32 npotoHoB. Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI

33 Peakuuu MaTpu4HOro cUHTE3a

34 Tpanckpunuus — MaTpUYHBIN CHHTE3
PHK

35 Tpancusius u e€ dTarmbl

36 Konnposanne amuHokucior. Pois
pubocom B OMocuHTe3€e Oenka

17 Opranuzanys reHoma y IpoKapuoT u
3yKapuoT

18 MouiekynspHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapuoT
Bupycbl — BHekJeTOUHBIE (GOPMBI KU3HU

39 u oOnurarHeie napasuthl. [Ipakruueckas
pabota Ne 4 «Co3gaHue MOJIEN BUPYCay»

40 BupycHrble 3a601eBaHus YeI0BEKa,
KUBOTHBIX, PACTCHU

A1 HanoTexnonoruu B 6uonoruu u
MEUIIHE

42 JKU3HEeHHBIN UK KIETKU

43 Martpuunsiii cunte3 JJTHK

44 Xpomocomsl. Jlabopatopnas pabota Ne 9
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«M3ydyeHne XpOMOCOM Ha FOTOBBIX

MHKpOIIpenapaTax»

45 JleneHnue KIETKH — MHTO3
Tunel knetok. KapuokuHes U HUTOKUHES.
Jlaboparopuas paborta Ne 10

46 «Habmogenne MUTO3a B KIETKaX KOHYHKA
KOpelIka Jyka (Ha TOTOBBIX
MUKpomnpenaparax)». Perynsauus
YKU3HEHHOTO 1IUKJIA KJIETOK.
KonTponbnas pabora No2

47 o teme: «CTpoeHue U PyHKIUU KIETKH.
Pa3zmHoOXeHue u pa3BUTHE»

48 OpranusM Kak €IMHOE 11eJI0e

49 Txanu pacrenuii. JlaboparopHas pabota
No 11 «M3ydyeHue TkaHel pacTeHUN»
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlabGopaTtopnast padota Ne 12 «3ydyenue
TKaHEel KUBOTHBIX»
Opranbl. CUCTEMBI OpPraHoOB.

51 JlaGopaTtopnas padota Ne 13 «3yuenue
OpPraHoB I[BETKOBOT'O PACTEHUS

52 Ornopa Tena opraHu3MoB

53 JIBr>keHrue opraHu3MoB

54 [Iutanue opraHu3MoB

55 [MuTaHue MO3BOHOYHBIX KHUBOTHBIX.
[IumeBapuTenbHas cucTeMa yenoBeKa

56 JIpIXxaHue OpraHu3MOB
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I[BIX&HI/IC IIO3BOHOYHBIX )XUBOTHBIX U

57
4eJl0BeKa

58 Tpancnopt BeliecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema no3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Boigenenue y opraHusmMoB

61 3amura y opraHusMoB

62 NMmyHHas cucrema yenoBeka

63 PaznpaxxumocTs u perynsuus y
OpraHu3MOB

64 ['ymopanbHas perymsius 1 S3HI0KpUHHAs
CUCTEMa KUBOTHBIX U YeJIOBEKa

65 @DopMBbI pa3MHOKEHUSI OPraHU3MOB.
[TosoBOE pazmMHOXKEHHE.

66 Kontponbras padota Ne 3 "Ctpoenue u
dbyHKIIMM OpraHu3MoB"

67 Meiio3
l'amerorene3. OOpazoBaHue U pa3BUTHE

68 MOJIOBBIX KJeTok. JlabopaTopHas padora
No 14 «M3ydyeHue cTpoeHHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax»

69 NuauBuayanbHOe pa3BUTHE OPraHU3MOB
— OHTOTEHE3

70 3akya/ika OpraHoB M TKaHel U3
3apO/JIBIIIEBBIX JTUCTKOB

- Poct u pa3BuTHE KUBOTHBIX.

JlaGopatopHas pabota Ne 15 «BrisiBneHue
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IIPHU3HAKOB CXOJACTBA 3apoz[bm1e171
IIO3BOHOYHBIX X XUBOTHBIX))

72

PasMHOkeHUE U pa3BUTHE PACTCHUM.
Jlaboparopuas padota Ne 16 «CtpocHue
OpraHoB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

73

I/ICTOpI/Iﬂ CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKH KaK HAyYKHN

74

OCHOBHBIC TIOHSATHS U CHMBOJIBI TCHETHUKH.
JlabopaTtopnast pabota Ne 17 «JIpozoduna
KaK 00BEKT r€HETUYECKUX UCCIIENOBAHUID)

75

3aKOHOMEPHOCTH HACIIETOBAHUS
Mpu3HAKoB. MOHOTHOpHTHOE
ckpentuBanue. [Ipakruaeckas padorta Ne 5
"N3ydyenue pe3yabpTaToB
MOHOTHOPUHOTO CKPEIIUBAHUS Y
po30¢uIs"

76

HI/ITOJ'IOI"I/ILIGCKI/IC OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCIIMBaHUsA

77

Ananusupyroliee cKpenuBaHue.
Henonnoe nomuHupoBanue

78

JluruOpuiHoe cKperBaHue.
[Ipaktuueckas padora Ne 6 «M3yuenue
PE3yNbTaTOB AUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(DUITBD»

79

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO
CKpCUIUBAaHUA

80

CHCHHGHHOC HaCJICAOBAHUC ITPU3HAKOB
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81

XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTH

82

T'eneTuka mmomna

83

T'eHoTnn Kak 11eJIOCTHAS CUCTEMA

84

I'eHeTn4eCcKuii KOHTPOJIb PAa3BUTHUSA
pacTeHui, )KUBOTHBIX U YEJIOBEKA

85

N3meHunBOCTh NPU3HAKOB. Buasl
U3MEHYUBOCTH

86

MoaudukanroHHass ”3MEHUYNBOCTh

87

BaprannonHsll psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padorta Ne 18
«HccnenoBanre 3aKOHOMEPHOCTEM
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH.
[TocTpoeHne BapualMOHHOTO psia U
BapHallMOHHOW KPUBON»

88

I'enoTnnuyeckass U3MEHUNBOCTb.
KoMOuHaTuBHasT H3MEHYUBOCTE

89

MyranuoHHasi ”3MEHUYUBOCTb.
[IpakTrueckas padota Ne 7 «Myraruu y
po30¢ bl (Ha TOTOBBIX
MUKpOTpernaparax)»

90

3aKOHOMepHOCTI/I MYTallUOHHOTI'O
Iponecca. ONHUreHeTHKa ¥ SIIMIeHOMHUKA

91

I'enetuka yenoBeka. [IpakTudeckas
pabota Ne 8 «CocTaBieHue 1 aHaN3
POIOCIOBHOMW». MeTOAbI MENUIIMHCKON
TE€HETUKH.

92

KonTtponsHas padota Ne 4 o teme:
"I'enernka”
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OCHOBHBIE IIOHSITUI CCJICKLINU.
Jlaboparopuas pabota Ne 19 «M3ydenue

93 COPTOB KYJIbTYPHBIX PACTEHUHN U TTOPOJ] !
JOMAIITHUX KUBOTHBIX)»
3HaueHNEe MEUIIMHCKON TCHETHKH B

94 MPEeOTBPALLEHUH U JICUEHUU 1
TreHeTUYEeCKUX 3a00JIeBaHU YelloBeKa
MeTo1bl CENeKIIMOHHON pabOoTHI.

95 JlabopaTtopnast padota Ne 20 «3yuenue 1
METO/I0B CEJIEKIIUU PaCTEHUIN»
JIOCTMKEHMS CeJIEKIIMN PACTEHHI U

96 #KUBOTHBIX. [IpakTiueckas padora Ne 9 1
«IIprBUBKa pacTeHHI»

97 KonTtponbnas padorta Ne 5 o teme: |
"Cenexknusa"
buoTtexHonorus kak Hayka v OTpacib

98 npousBojicTBa. [IpakTuueckas pabora Ne 1
10 «3y4ueHne 06beKTOB OMOTEXHOJIOT UM

99 OcHoBHbIE HaMpPaBICHUS CHHTETUYECKOU |
Oouonoruu

100 XpOMOCOMHas ¥ TeHHasi MHKEHEPHUs 1

101 Menuuuackrue OMOTEXHOJIOTUN 1
Hrorosas koHTposibHas pabota Ne 6.

102 [ToBTOpEHUE, 0000IICHNE, 1
cUCTeMaTH3aIls 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KVIACC

KoimmuecTBo yacos Jlono/HUTEIbHASA
Ne n/m Tema ypoka JlaTa nuzyyeHus
Bceero uHopmanus
1 OpoounonHas Teopust Y. Jlapsuna 1
) JIBH>KyIye CHIIbl ABOJIFOIMA BUIOB 110 Y. |
JapBuny
3 Boprba 3a cymectBoBanue, |
€CTECTBEHHbIN U UCKYCCTBEHHBIH OTOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 DTanbl 3BOJIOLMOHHOTO MPOIIECCa: 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
6 [TonmynAuus — seMeHTapHas €IMHALIA |
3BOJIIOLUA
3aKOH reHeTU4YeCKOro paBHoBecHs JIx.
7 Xapau, B. Baitn6epra. Jlaboparopuas |
pabora «BblIsiBIeHUE U3MEHYUBOCTH Y
oco0eil 0HOTO BUIa»
8 DneMeHTapHbIe (aKTOPBI SBOTIOLUN 1
9 Dddext ocnoBatens. Ipdekr |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauuu. M30ms1uu nomyisumii: |
reorpaduyeckas, OnoJorunyecKas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOMINN 1
(hakTop SBOTIOIUHI
12 [TonoBoit oT6OP 1
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13

[Tpucrnoco6IeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPOIBOJIIOLUH.
JlabopatopHnas pabora «/3yuenue
apoMop(}030B U UANOATATITAIIUH Y
pacTeHUM U JKUBOTHBIX)»

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Moposornieckue,
¢buznonornyeckue, OMOXMMHUECKUE,
noBenieHyeckue. Jlaboparopnas padora
«IIpucnocobiienus opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTHY

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE
BHJIOB TI0 MOP(OJIOTUYECKOMY
KPUTEPUIO»

16

Crpykrypa Buga

17

BunoobOpa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBi13b MHKPOSBOJFOIUH U
SIUACMHUOJIOINHU

19

MakposBosmtonus. [Taneontonornyeckue
METO/IbI H3y4ECHHUSI IBOIIOLUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINH

22

MOJ'IGKYJ'IHpHO -F'CHCTUYCCKUC,
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OHMOXMMHUYECKHAE U MATEMATHUIECKIUE
MCTOAbI U3YUCHUSA S3BOJIIOIUN

23 OO61re 3aKOHOMEPHOCTH SBOJIOLIUH
KonTtponsHas padora Ne 1 o teme:

24 "DBomronua. MUKpOIBOJIIOIUS U
MaKpO3BOJIOLHSL. "

)5 HayuHnble runoressl IpoOUCX0XKIEHUS
KU3HU Ha 3emiie

26 JloHayuHBbI€ MTPEACTAaBICHUS O
3apOKJICHUH KU3HU

7 OcCHOBHBIE ATarbl HEOPraHUYECKOU
SBOJTIOIIH

28 ['unoTesbl 3apoKaACHUS KUZHU
Hctopus 3emnu 1 METOIbI €€ N3y4EHUS.

29 JlabopaTtopHnast padota «M3ydueHue u
OTIHMCAaHNE UCKOTIAEeMbIX OCTaTKOB
JPEBHUX OPraHU3MOB»

30 HauanbHbie 3Tansl opraHun4eckoin
IBOJTIOIIHI

31 DBOJIOLHMS DYKapUOT
OCHOBHBIE ATaIIbI BOJIOIUU

0 pacturensHoro mupa. [Ipaktudeckas
pabora «M3ydyenue ocobeHHOCTEN
CTPOEHUS PaCTECHUI Pa3HBIX OTICIOBY»

3 OcCHOBHBIE ATaIlbI 3BOJIIOLUH JKUBOTHOTO
MHUpa

34 DBoIOIMS )KUBOTHBIX. [IpakTHyeckas
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pabota «M3yuenune ocobeHHOCTEH
CTPOCHHA MO3BOHOYHBIX JXKUBOTHBIX»

PazButue xxu3HM Ha 3emMIie 1o Ipam U

35
nepuoam

36 MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOLLIOr0

37 CoBpeMeHHBIN 3KOJOTHYECKUI KpU3HC,
€ro 0COOEHHOCTH

18 CoBpemeHHast cucTeMa OpraHuYecKoro
MPOLLIOTO

39 OCHOBHbBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB
KontponsHas padora Ne 2 o Teme

40 «IIpoucxoxieHHE U pa3BUTHE KU3HU Ha
3emiie»

41 AHTpOTIOJIOTUSI — HayKa O YEJIOBEKE

4 Pa3BuTue npenacraBieHui o
MIPOUCXOXKICHUH YeJIOBEKa
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHnas

43 pabora «M3yueHue ocobeHHOCTEH
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBI3aHHBIX
C TIPAMOXOXKIACHUEM»

44 JIBKyILIME CUIIBI aHTPOIIOTEHE3a

45 CooTHolIeHne OUOJIOTHYECKUX U
COLIMANIBHBIX (PAKTOPOB B aHTPOIIOT'€HE3E

46 OCHOBHBIE CTaJNH AHTPOTIOTEHE3a
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47

Ilaneorenerrka u mmajeoreHoMmKa

48

OBOIIIOLHS COBpPCMCHHOTI'O 4YCJIOBCKA

49

Yenoseueckue pacel. [IpakTuyeckas
pabota «/3ydeHne IKOJIOTHUSCKUX
aJanTaluil 4YeJI0BEKa)

50

MexaucuuIimHapHbie METOAbI
AHTPOTIOJIOTUU

51

KonTponsnas pabora Ne 3 o teme:
"AHnTpomnonorus”

52

3apoKIeHNe U Pa3BUTHE IKOJIOTHU

53

Merto el akonorun. Jlaboparopnas
pabora «M3ydeHue MeToa0B
AKOJIOTUIECKUX UCCIICAOBAHUI

54

3HayeHNE YKOJIOTUYECKUX 3HAHUU IS
YyeJoBeKa

55

Dxoyiorudeckue haKkToOpbI

56

Abuotnyeckue akropsl. CBeT Kak
sKoJIorn4eckuil paktop. JlaboparopHas
pabota «BpIsBIIeHHE TPUCTIOCOOICHUI
OpPraHU3MOB K BIIUSTHHIO CBETa»

57

Abuotuueckue daktopsl. Temmneparypa
KaK 9KOJIOTUYECKHI QaKTop.
JlaboparopHas paboTa «BblsBieHHe
MPUCTIOCOOIECHUI OPraHU3MOB K
BITUSIHUIO TEMIIEPATyPhI»

58

AbuoTtnueckue pakropsl. BiaxkHocTh Kak
sKoJiornueckuit paxtop. JlaboparopHas
paboTa «AHaTOMUYECKHE 0COOEHHOCTH
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pacTeHui U3 pa3HbIX MECT OOUTAHUS)

59 Cpenpl 0OuTaHUS OPraHU3MOB 1

60 buonoruueckue puTMbl 1

61 XKuznennsie GopMbI OpraHU3MOB 1

62 buoTtnueckue akropsr 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI

63 JUTS CYIIIECTBOBAHHMS OPTaHU3MOB B CpeEJie 1
obuTaHus

64 DKOJIOTHYECKHE XapaKTePUCTUKHI :
TTOTTYJISIITIHN
OCHOBHBIE TIOKA3aTEeJH TOTYJIISIIIH:

65 YUCJICHHOCTb, IJIOTHOCTh, BO3pACTHAS U 1
M0JIOBasi CTPYKTYypa
OcHOBHBIE TIOKa3aTeNIN MOMYJISIINN:

66 POXKIaeMOCTb, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUT'PALIUU

67 DKOJIOTUYECKasi CTPYKTYpa MOMYJISIUN 1

68 JlvHamMuKa NOMyJIsALUU U €€ Peryssius 1

69 KpuBbie pocTa yMCIIEHHOCTH NOMYJISALUU. |
KpuBbie BbKUBaHUS
DKoJoruveckasi HUIa BUA.

70 JlaGopaTtopHnas pabora «IIpucnocobneHus 1
CEMSTH pPacTEeHUH K pacCEeICHUIO»

71 KonTponsHast padota Ne 4 o teme: 1
"Oxonorug”

7 3aKOHOMEPHOCTH MOBEJCHHS 1 MUTPALIAN |

KHUBOTHBIX
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73 Coo011ecTBO OpraHu3MOB — OHUOIICHO3

74 DKocucTeMa Kak OTKpbITasi cUCTeMa

75 KpyroBopoT BeImiecTB 1 MOTOK SHEPTHU B
HKOCHUCTEME

76 OcHoOBHBIE TIOKa3aTENIN IKOCUCTEMBbI

77 DKOJIOTHYECKHE MUPaAMUIbI

78 N3menenust cooO1iecTB — CyKIECCUH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHCTEMBI

79 03€p M peK. IKOCUCTEMBI MOpEeH U
OKEaHOB

20 [IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

81 AHTPOTIOT€HHBIE 3KOCUCTEMBI
Ypboskocuctemsl. [IpakTuueckas pabora

82 «M3yuenue u onucanue
ypOOIKOCHCTEMBI
3aKOHOMEPHOCTH (POPMUPOBAHUS

83 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

84 Pa3HBIX TUIIOB HAa CYyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYISIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

g5 buocdepa — obmeruranerapHas
o0oJouka 3emiu

86 Yuenue B. U. Bepnaackoro o 6uocepe

87 3aKOHOMEPHOCTH CYILIECTBOBAHUS
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ouocdepsl

KpyroBopoTs! BeecTs u

88 OMOTEOXUMHYECKUE IUKITBI

29 3onHanpHOCTH OHOCc(hepsl. OCHOBHBIC
OMOMBI CyIIN

90 YcToitunBocTh OMochepsl

91 DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYHHBI

92 Bo3sgeiicTBue uenoseka Ha 6uochepy

93 AHTpOTIOT€HHOE BO3/ICHCTBUE HA
PacTUTENBHBIN U )KUBOTHBIN MUD

94 Oxpana npupo/is!

95 OCHOBHBIE TIPUHIIHITBI YCTOWIHUBOTO
Pa3BUTHS YEJIOBEUYECTBA U IPUPO,IBI

96 KonTtponsnas padorta Ne 5 o teme
«buocdepa — rinobanpHas SKOCHCTEMA»
PannonanbHO€ pUpO0NOIb30BaAHNE U

97 COXpaHeHHEe OMOJIOTrMYEeCKOTro
pa3zHooOpasus 3emiu

08 O6o6menue mo Teme «MaKpodIBOIIOLUS
U e€ pe3yNbTaThD»

99 O606mmenue o teme «IIpoucxoxaeHue
Yel0BeKa — aHTPOIIOTEHE3»

100 O60061enue mo TeMe «IKOJIOTUs — HayKa
0 B3aMMOOTHOUIEHUSAX OPraHU3MOB

101 O606menne no Teme «OpraHu3Msl U
cpena oOuTaHUS»

102 KonTtponsHas padora Ne 6. Utorosas
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KOHTpOJIbHast paboTa, MOBTOPEHUE U

00600menue 3a Bech kKypc 10 kimacca "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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