OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA

yuyedHoro npeamera «buogorus» (YriayoaeHHbI YPOBEHD)

115t ooyyatromuxest 10 —11 kimaccon



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ydyebHOMY mpeamety "buomnorus" (mamee - Ouosiorusi) Ha
YPOBHE CpeIHEero oOIero oopa3oBaHus pa3paboTaHa Ha ocHOoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoii Denepanum»,
dI'OC COO, Konunenuuu mnpenoaaBaHus ydeOHoOro mnpenMera «buosjorus» u
OCHOBHBIX MOJIOKEHU (penepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOusiii npeamer «buonorus» yriayonéHHoro ypoBHs uzyudeHus (10-11
KJIACChl)  fABJISETCS  OAHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00jacTu
«EctecTBeHHOHayuHble mnpenMeTsl». CormacHo mnonoxeHusm PIrOC COO
npodrIbHBIE yaeOHBIE TIPEIMETHI, H3ydaeMble Ha YTITyOJIEHHOM YPOBHE, SBIISIOTCS
criocoboMm nuddepeHnuauy o0ydeHus: Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHMs
U TIPU3BaHbl 00ECTIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEeAHUM
o01IUM, cpeHUM MPOodEeCCUOHATIBHBIM U BBICIIUM 00pa3zoBaHuEM. B To ke Bpems
KOKIBIM M3 JTUX YYEeOHBIX MPEIMETOB JOJKEH OBbITh OpPHUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHUE O00pa30BaTENbHBIX, BOCIUTATEIIBHBIX W Pa3BUBAIOIINUX
3a/lay, CBSA3aHHBIX C MpPodOpHUEHTAMEH OOyYalIMXCI W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW OOJACTH HAYYHOTO 3HAHHWA, CBA3AHHOTO C OHMOJIOTHUEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yuebHomy nipeamety "buosorus” naér npeacraBieHue o 1eIu
W 3aJladyax u3ydeHus yuyeOHoro npeaMera «buojorus» Ha yriyOJEHHOM YpOBHE,
ompenenser o0s3arelbHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIEpXKAHUE, €ro
CTPYKTYpUpPOBAaHME MO pa3leaM W TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHAYET TOCJEeA0BaTEILHOCTh HM3Yy4YCHUsI Y4yeOHOro Marepuajia ¢ ydE€ToM
MEXIPEIMETHBIX ¥ BHYTPUIPEIMETHBIX CBSA3€H, JIOTMKA Y4YeOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEM 0Oy4Jaronuxcs. B mporpamme 1o Ouonoruu peain3oBaH
MPUHIIUAI MPEEMCTBEHHOCTH C U3y4€HUEM OMOJIOTHY Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Onarogaps 4YeMy TMPOCMAaTpPUBAETCS  HAIPaBIECHHOCTh Ha
nocjeAymiee pa3BUTHE OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  HKOJOTHUYECKOTO
MBIIIICHHUS, TIPEICTABICHUH O 3JOpOBOM 00pa3e KU3HH, HA BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKpY>Kalollel mpupoIHOi cpenie. B mporpamme mo OMOJIOTMU TaKkKe
MOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buonorusy» B peanu3anuu
tpeboBanniit ®I'OC COO k mIaHUPYEMbIM JUYHOCTHBIM, METANpPEIMETHBIM U
NpeAMETHBIM pe3yJibTaTaM O00ydeHHs W B (OPMUPOBAHMM OCHOBHBIX BHJIOB
y4eOHOMO3HABATEILHON JEATEILHOCTH O0YUYaIOIIUXCA IO OCBOSHUIO COJIEPKAHUS
OMOJIOTMYECKOT0 00pa30BaHus Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHusl.



VYyebnsiii npenmer «buosiorus» Ha ypoBHE CpeAHEro oOumiero oopa3zoBaHus
3aBepiaeT OMOJIOruYecKoe 0Opa3oBaHuUE B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
U YIIyOJIeHUe 3HAaHUH 00YJarOIIMXCS O )KHBOW MPUPOIE, OCHOBAX MOJIEKYIISIPHOU U
KJIETOYHOM OMOJIOTHH, IMOPUOJIOTUU U OUOJIOTUU PAa3BUTHUSA, TEHETHKHU, CEJICKIUH,
OMOTEXHOJOTHH, BOJIOIIMOHHOTO YUCHUS U SKOJIOTHH.

N3yuenune yuebHoro mnpenmera «buosorus» Ha yriayOGiaeHHOM YypOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYAIOMIMXCS K MOCJIEAYIOIIEMY IOJTYyYEHHUIO
Ouosiornyeckoro  oOpa3oBaHuMs B  By3aX M OpraHM3alMsIX  CPEAHETO
npodeccruonanbHoro oOpazoBanus. OCHOBY €ro COJEp’KaHUsI COCTABISIET CUCTEMa
OMOJIOTMYECKUX  3HAHUW, TMOJYYECHHBIX TIPU  U3YYEHUH  OOyYarOUUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATUUYECKUX Pa3/iesIoB OMOJIOTUH HAa YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10-11 kimaccax 3Tu 3HaHUS MONy4yaloT pasButue. Tak,
pacUIMpeHbI U yIIIyOJIeHbl OMOJIOrMYECKUE 3HAHUS O PACTEHUSIX, )KUBOTHBIX, TpuOax,
OakTepusix, OpraHu3Me  YeJoBeKa, OOIUX  3aKOHOMEPHOCTAX  KH3HH,
JOTIOJTHUTEJIHLHO BKJIFOYEHBI OUOJIOTHYECKHE CBEJICHUS MPUKIIATHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI IS MOCIEAYIOIIErO
BbIOOpa mpodeccuu. Bo3MokHa Takke WHTErpanus OMOJOTUYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, TOJYYEHHBIMU OOYYAIOIMMUCA TPU HU3YYCHUU
(bU3UKY, XUMHUH, Teorpadui 1 MaTEMaTUKH.

Crpyktypa mnporpamMmbl 1o ydeOHOMYy Tmipeamery "buosiorus" orpaxkaer
CUCTEMHO-YPOBHEBBIH M HBOJIOLMOHHBIA TMOAXOAbl K M3YYCHUIO OHOJIOTHHU.
CornacHo UM, U3y4YarOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JJISI AKUBBIX
CUCTEM Pa3HOIr0 YPOBHS OpPraHU3AlMH, SBOJIOLUU OPraHUYECKOr0 MUpa Ha 3eMJle,
COXpaHEeHUs1 OMOJIOTUYECKOTO pa3HOOOpa3us mianeTsl. Tak, B 10 kinacce uzydarorcs
OCHOBBI MOJICKYJISIPHOM M KJIECTOYHOM OHMOJIOTHH, SMOPHOJIOTHH M OHOJIOTHH
Pa3BUTHS, TEHETUKU U CEJEeKIMU, OMOTEXHOJOTUU W CUHTETUYECKOW OHOI0THH,
aKTyaJu3UPYIOTCS 3HaHUSI oOydarommxcs mo OOTaHWKE, 300J0TUHM, aHATOMUU,
dbusnonorun yenoseka. B 11 kiacce n3ydyaroTcsi 3BOJIIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTUH U YueHue o ouocdepe.

VYuebnpii  mpenmer  «buwomorusi»  mpu3BaH ~ 00ECIEUUTh  OCBOCHHUE
OOyYarOIIMMUCST OMOJIOTUYECKUX TEOPUN W 3aKOHOB, WJICH, PUHIIMIIOB U MPABUJI,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTOO0Opa3MM M OCOOEHHOCTSIX KIJIETKH, OpraHWu3Ma, TMOIYJISIIIH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX JOCTIKECHHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHH, TPUKIIAHBIX aCTIEKTaX OMOJOTUYECKUX 3HaAHUMU. J[Jis
pa3BUTHS W TOAJEPKAHUS HMHTepeca oOydaronmuxcsi K OWOJOTHU HapsAxy Cco



3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuasa B COACPKAHUM MPOTrpamMMbl
o OMOJIOrMM HPESYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIJICHUS W Pa3BUTHS
TOU WJIM MHON 00JIacTH OMOJIOTUH, BKJIAJIOM OTEUECTBEHHBIX U 3apYyOEIKHBIX YUEHBIX
B PELLIEHUE BAXKHEUIINX OMOJIOTMYECKUX U SKOJIOTHUYECKUX IPOOIIeM.

Lenb uzydenus yuebHoro npeameta «buonorus» Ha yrimyOaéHHOM ypOBHE —
OBJIQZICHUE  OOy4YaloIMMUCS  3HAaHUSMM O  CTPYKTYpHO-(YHKIIMOHAIbHOMN
OpraHM3allMd JKHUBBIX CHCTEM pa3HOr0 paHra M NpUOOpETEeHHE YMEHUH
UCIIONIb30BaTh ATU 3HAHUA B (DOPMHpPOBAHMM MHTEpeca K OmpeAenEéHHONW obnactu
npo(eCCUOHATIBHON JESTENIbHOCTH, CBSI3aHHOM ¢ Ouooruen, win K BbIOOpY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JoctxxkeHne 1enu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yri1yOI€HHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEIYIOIIMNX 3a]a4:

OCBOEHHE O00YYaIOIIMMUCS CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHILIECTLHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHHHM, MHOTOOOpa3suM M OCOOEHHOCTAX OMOJOIMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BUJ, OMOTeoneH03, Onocdepa); 0 BhIIAIOIINXCSA OTKPBITUAX
U COBPEMEHHBIX HCCJEIOBAHUSIX B OWOJIOTMH; O3HAKOMIJIEHHE OOYyYaroUIuxcsl ¢
METOJaMU  TIO3HAHMUSA JKUBOM MPUPOABI:  HUCCIENOBATEILCKUMU  METOJIaMHU
OMOJIOTMYECKUX HAyK (MOJICKYJISIPHOW U KJIETOYHOW OMOJIOTHHU, SMOPUOIOTUU U
OMONOTHH Pa3BUTHS, TEHETUKU W CEJICKIMHU, OMOTEXHOJOTMH W CHUHTETUYECKOU
OMOJIOrMH, MAaJEOHTOJIOTUH, IKOJIOTHUH); METOJaMHU CaMOCTOSITEIbHOTO MTPOBEACHUS
OMOJIOTMYECKUX HCCIEeNOBaHUM B jabopaTopuu W B mpupone (HaOmroAeHue,
U3MEpPEHHE, OSKCIIEPUMEHT, MOJCIUPOBAHME); OBJaJ€HUE OOYyYarOIUMUCS
YMEHMSIMH:  CaMOCTOSITEIbHO HAXOJUTh, aHAJIM3UPOBAaTh M  HUCIOJb30BaTh
OMOJOrMYECKYI0 MH(OPMAIINIO; MOJIb30BaThCsl OMOJIOTMYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOM;  yCTaHaBJIMBaThb CBS3b MEXAY pa3BUTHEM  OHOJIOTUH U
COLIMAIIBHOAKOHOMUYECKUMU M DKOJIOTHUECKMMHU IpOoOJeMaMu Ye€JIOBEYECTBaA;
OLICHMBATh TOCIEJACTBUS CBOEU AEATENBHOCTH IO OTHOUIEHUIO K OKpYKArOIIeH
OPUPOJIHON cpene, COOCTBEHHOMY 3/I0POBBIO U 3[I0OPOBBIO OKPYKAIOIIMX JIIOJIEH;
00OCHOBBIBaTh M COOMIOAATH MEPHI MPOPMIAKTUKY UHPEKIUOHHBIX 3a001€BaHUM,
nmpaBuia TOBEIAEHUS B TMPUPOAEC U oOecredeHus Oe30MacCHOCTH COOCTBEHHOM
KU3HEJCATEIIbHOCTH B YPE3BBIYANHBIX CUTYAlUSAX MPHUPOJHOTO UM TEXHOT'C€HHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIC HaydHbIE OTKpPHITHS B 00JacTu
Ouonoruu; pa3BUTHE Yy OOYYAIOIIMXCS HMHTEJUIEKTYalbHBIX M TBOPUYECKUX
CIIOCOOHOCTE B TMpollecce 3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUSAMU U



COBPEMEHHBIMH HCCIEOBAaHUSIMA B OHOJIOTMH, pEUIaeMBIMH €10 IpoljemMamu,
METO/I0JI0THEN OUOTOTHYECKOTO UCCIEIOBAaHMUS, MPOBECHUS IKCIIEPUMEHTATBHBIX
UCCIICTOBaHHM, pelIeHus OMOJOTHUECKHUX 3a7a4, MOJCTUPOBAHUS OMOIOTHUYECKUX
O0OBEKTOB M IMPOIIECCOB; BOCIHUTAHKUE y OOYYAIOMIMXCS [IEHHOCTHOTO OTHOIIEHUS K
YKUBOU TIPUPOJIC B IIEJIOM U K OTJCIHHBIM €€ 00BEKTaM U SIBJICHUSAM; (HOPMHPOBAHIE
IKOJIOTUYECKOM, TEHETHYECKOW TPaMOTHOCTH, OOIICH KyJIbTyphl IOBEIACHUS B
OpUpOJE;  MHTETpallMd  €CTeCTBEHHO-HAy4HBIX  3HAaHUM;  MpUOOpeTeHue
OOy4JaloIUMHUCST KOMIIETEHTHOCTH B  PalMOHAIBHOM  IPUPOIOMNOIH30BAHUH
(cobnrofieHue TMpaBUJl TOBEJECHUS B MPUPOJE, OXPaHbl BHUAOB, IKOCUCTEM,
ounocdepsl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI U 3JI0POBBSI OKPY>KAIOITUX JIFOACH
(coOmonenust Mep mnpopuUIaKTHKKA 3a0osieBaHui, obOecrieueHue O€30MacHOCTH
KU3ZHENIEATEIIbHOCTH B YPE3BBIUAWHBIX CUTYAIMSIX MPUPOJAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHUS OMOJIOTUYECKUX 3HAHUW M YMEHHUH B
MMOBCEHEBHOM JKHU3HMU;

CO3JlaHME  YCIOBUM /IS  OCO3HAHHOTO  BBIOOpA  OOYYAIOIIMMUCS
VHIMBUTyaJIbHOU oOpazoBaTeNbHON TPAaCKTOPUH, CIOCOOCTBYIOIIEH
nocieayoumemMy MNpodecCHOHAIbHOMY CaMOOIIPEAEIECHUI0, B COOTBETCTBUHM C
WHIUBUTyIbHBIMUA HHTEPECAaMH M MIOTPEOHOCTSIMH PETHOHA.

OO01iee 4yncIo 4acoB, OTBEAECHHBIX HA M3y4YeHHE OUOJIOrMU Ha yriayOJeHHOM
ypOBHE cpeaHero obmero odpasoBanus, cocrabisgeT 204 gaca: B 10 kiracce — 102
yaca (3 gaca B Heento), B 11 knacce — 102 gaca (3 yaca B HeZIelo).

Ot6op opraHuzarMoHHBIX (POpPM, METOIOB U CPEICTB OOyUEHHUS OHOJIOTHUU
OCYHIIECTBIISIETCS ¢ YUETOM CIEUU(PHUKU €ro CoAep aHus W HAIPABICHHOCTH Ha
NpOAODKEHNE OHMOJOTHYeCKOro O0pa3oBaHMS B  OpPraHHM3AIUsIX CPEIHEro
po(eCCHOHATIBEHOTO U BHICIIETO 00pa30BaHUS.

O0s3aTenbHbIM YCIIOBUEM IIPU OOYYEHHH OMOJIOTUU HA YyriayOJIEHHOM ypOBHE
SBJIIETCSI TIPOBEJICHUE JIA0OPATOPHBIX W TpaKTUYECKUX pador. Takke ydactue
OOy4YaromMXcs B BBIMIOJHEHUU MPOEKTHBIX W Y4€OHO-UCCIIENOBATENHLCKUX PaldoT,
TeMaTHKa KOTOPBIX  ONpENeNsieTcss yYUTeJIeM Ha OCHOBE  UMEIOUINXCS
MaTepUATbHOTEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHMA.

COAEPXAHUME OBYUYEHUA

10 KITACC

ConepxaHue NporpaMmbl, BBIICIIEHHOE KYPCU80OM, HE BXOJHMT B IIPOBEPKY
rocyaapctBeHHoi uroropoi arrectaiuu (I'MA). Tema 1. BuoJiorus kak Hayka



CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS
Owonornu.  buojormyeckne HayKd W HU3y4aeMble MMM TIPOOJICMEI.
dyHIaMeHTaIbHbIC, TPUKIAAHBIC W TIOMCKOBBIE HAay4YHBIC WCCJICJAOBAHUS B
OHOJIOTHH.

3HaueHue O6MoJoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl Mupa. [Ipodeccuu, cBsizaHHble ¢ OuWojoruedd. 3HaAUeHHWE OMOJOTHH B
MPAKTUYECKOM JEATEIbHOCTH YEJNOBEKA: MEAMIMHE, CEIbCKOM XO3SIICTBE,
MPOMBIILICHHOCTH, OXPaHE MPUPOJIBI.

JdeMoHCcTpaMuA

[ToptpeTsl: Apucrotens, Teodpact, K. JIuaneit, XK. b. Jlamapk, U. Japsun, V.
I'apsen, I'. Mennens, B. 1. Bepuanckuii, U. I1. [1aBnos, 1. 1. Meunukos, H.

. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupbr u cxembl: «CBsi3b OMOJOTMM C JApYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus 0noaoruu. CBOMCTBA JKUBBIX CUCTEM:
€OUHCTBO XMMHUYECKOI'O0 COCTaBa, JUCKPETHOCTb M LEIOCTHOCTb, CIIOXKHOCTH U
YIOPSATOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpraHMu3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alMu JKUBBIX CHCTEM: MOJICKYJISIDHBIM, KJIETOYHBIN,
TKaHEBBIH, OpTraHU3MEHHBIN, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(bmoreonenoTnyeckuit), Omochepubiii. IIporeccel, NPOUCXOAANIUE B IKHUBBIX
cucremax. OCHOBHbIE TpHU3HAKU XKUBOTO. JKu3Hb Kak ¢opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,«uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3ydenune kuBbIX cucTeM. MeToapl Omosiorndeckoi Hayku. HaOmronenue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMAaTH3alusl, MeTaaHan3. [[oHsTHE O 3aBUCUMON U
HE3aBUCUMOM rmepemeHHoW. IlmanupoBanue »dkcriepumenrta. [locraHoBka w
npoBepka rumnote3. Hynesas runoresa. [lonarue BoIOOPKH U €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonormvyeckux JaHHbIX. OLEHKa JIOCTOBEPHOCTU MOJYYEHHBIX
pe3ynbTaToB. [IpuumHBI HCKakeHUA pe3ynbTaroB HKcnepumenta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr u cxeMbl: «OCHOBHBIE TPHU3HAKH KU3HW», «buonoruyeckue
cuctembl», «CBOICTBa JKHUBOM MaTepum», «YPOBHU OpraHH3alUHl >KUBOU
npupoab», «CTpOEHHE KMUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI



OpPraHOB YEJOBEUECKOTO opraHuszMay, «buoreomeHos», «buocdepar», «MeTombl
U3YYCHUS KUBOU MIPUPOJIBI.

O6opynoBanue: 1abopaTopHOE 000PYIOBAHUE IS TPOBEACHHS HAOIIOICHUN,
MU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTuyeckas padora «/icnonb30BaHue pa3TUYHBIX METOAO0B IPU U3YUCHUU
KUBBIX CHCTEM.

Tema 3. bruoJsiorusi KJIeTKu

Knetka — cTpykTypHO-(QYyHKIMOHAIbHAS €IWHUIA >KUBOro. Mcropus
OTKpBITHS KJIeTKU. PaboThl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBans,
M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJOXKEHHS COBPEMEHHOW KIETOYHON
TEOPUH.

MeToapl  MONEKYJISpHOM U KJIETOYHOM  OMOJOTHMH:  MHKPOCKOIUS,
xpoMarorpadusi, 31eKTpodope3, METOJ MEUYEHBIX aTOMOB, Au(QepeHIraIbHOe
HEeHTpUYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHue ghukcuposanmvix
K1emoK. DIEeKTpOHHAass MHUKpockonus. Koxgoxanvuas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuubl 1 cxeMbl: «CBETOBOM MHKPOCKOID), «DNEKTPOHHBI MHKPOCKOI,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OO0opynoBaHMe: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckass paGora «l3yyeHue MeETONOB KIETOYHOW OHOJIOTUH
(xpomartorpadus, snexkrpodopes, auddepeHunabHOE HEHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMuveckass OpraHu3anus KJIeTKH XUMHUYECKUN COCTaB KIIETKHU.
Makpo-, MUKpO- U YJbTPaMUKpPOIJIEMEHTH. Boia u €€ posib Kak pacTBOPUTEIS,
peareHTa, y4acTue B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYIsuU. MuHepanbHbie
BEIIECTBA KJIETKH, UX Ouojiorndyeckas posib. Posib KATHOHOB U aHMOHOB B KJIETKE.

Oprannueckue BelIeCTBA KJETKU. buonornueckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoil Mosekyibl. [lepBuunas
CTpyKTypa Oeika, MeNnTUAHAas CBA3b. BTopuuHas, TpeTuyHas, YeTBEpTUYHAsS
cTpykTypbl. Jlenatypanus. CoiictBa OenkoB. Kinaccudukanus 6enkos.

buonornueckue pyHkuu 6e1K0B. [lpuonsi.



yI‘JIeBO,Z[BI. MOHOC&X&pI/IHBI, AUucaxapubl, OJIMTOCAXAapUAbIl U ITOJINCAXAPHUABI.

O6mmii 1aH CcTpoeHHss U (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumuapl. ['uapodunsHo-THAPOGOOHEIE cBOlicTBa. Kitaccudukanus aumumaoB.
Tpurmunepunbl, ¢GochoNUunuabl, BOCKH, CTEpOUAbl. buomornueckwe QyHKIUU
munuaoB. OO1IMe cBoMCTBa OMOIOTMYECKUX MEMOPAH — TEKYU4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JIHK u PHK. CtpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpuamun kommiementaproctu. I[lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cnmpans. MecTtoraxoxaenue u ouonornueckue ¢pynkiun JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue Mmonekynsl AT®. Makpospruueckue cBsisu B Mojiekyiie ATO.
buonornyeckue pynkiun ATD. BoccTaHoBneHHbIE MEPEHOCUUKHU, UX (PYHKIIUU B
Kietke. /[pyeue nyxneosuompugpocpamot (HT®D). Cexpenuponanue [IHK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHass OMOJIOTHS: OMOXMMHUYECKUE M OMO(U3NYECKUE HCCIICIOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYypbl OHOMONEKyNl. Modenuposanue
cmpyKmypsl U QyHKYui OUOMONEKYN U UX Komniekcos. Komnviomephwiii ouzatin u
Opeanuyeckull cCuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetst: JI. Ilonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknus, .
Conrep, C. [Ipy3unep.

Juarpammel: «PacnpeneneHne XuMHUUYECKUX AJIEMEHTOB B HEXKUBOW IPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOILH.

Tabmuiel u cxembl: «llepuoguyeckas TabMWIla XUMHUYECKUX AJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOAbI», «BemiecTtBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIBI  Oenkay, «CTpYKTypbhl OEIKOBOW MOJEKylbl», «CTpOoeHHE MOJIEKYI
yIIIeBOOB», «CTpOEHME MOJEKYJd JUNHuaoB», «HykiIenHOBBIE KHCIOTBHDY,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKast MOCy/1a U 000PyI0BaHNE.

Jlaboparopnasi padora «OOHapyxeHHE OEJTKOB C MOMOIIBI0 KauyeCTBEHHBIX
peakuuii».

JlaGopaTopHas padora «/ccienoBanne HyKJIEMHOBBIX KUCIIOT, BBIJEIEHHBIX

N3 KIICTOK PAa3JIMYHBIX OPIraHU3MOBY.



Tema 5. CTtpoenne u yHKIIUN KJIETKH
Tunbl KJIETOK: 3yKapUOTHYECKas 151 MPOKAPUOTUYECKAS.

CrpykTypHO(MYHKIIMOHATBHBIE 00pa30BaHUs KJIETKH.

Crpoenue npokapuoTuieckoi kieTku. Kiuertounas creHka OakTepuil U apxeu.
OcoOeHHOCTH CTPOEHUsI TEeTepOTPOPHOW M aBTOTPO(PHON MPOKAPUOTUUYECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenue u QyHKIIMOHUPOBAHUE DYKapUOTUUYECKOM KieTku. [InazmaTudeckas
MeMOpana (riazmanemma). CTpykTypa Iia3MaTudeckod mMeMOpanbl. TpaHCHopT
BEIIECTB Uepe3 MIa3MaTUYECKy0 MeMOpaHy: nmacCuBHBIN (AudPy3usi, obmeruéHuas
mud¢ys3us), akTUBHBIA (MEPBUYHBIA M BTOPUYHBIA AKTUBHBI TPAHCHOPT).
[Tomynponuniaemocts MeMOpanbl. Pabota HaTpuiikamueBoro Hacoca. DHIOLUTO3:
MUHOLUTO3, (aronuTo3. Dk3omuuTo3. Kierounas crenka. CTpykTtypa U (QyHKIUU
KJIETOYHOW CTEHKHU pacTEeHUM, rpu0oB.

[uromnasma. [luro3omns. [utockener. JIBuxeHnue nuromiazMbel. OpraHousl
kjeTkr. OTHOMEMOpaHHbIE OPraHOWAbI KIIETKH: 3H10I1a3MaTndeckas cetb (D11C),
anmapaT [ONbIXKH, JU30COMBI, HX CTpoeHHME U (yHKUUU. B3auMocss3b
OJTHOMEMOPAHHBIX OPraHOMJOB KJIETKH. CTpPOEHHE TPaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpaenenusi 6enrkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['nagkuii (arpanyIsspHbIN) SHAOIIIA3MAaTHUYECKUI PETUKYITYM.
CekperopHas ¢yHkuus anmnapara ['onabmxu. Moougurkayus benkoe 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame I onvoxcu. TpaHCHOPT BELIECTB B
KjeTke. Bakyonu pactutenbHbIX KieToK. Kierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHMTOXOHJIPUHM,  IUJIACTU[BI.
IIpoucxoocoenue mumoxondpuii u niacmuo. Cumobuoeernes (K.C. Mepeockosckuii,
JI. Mapeynuc). CtpoeHue u (QyHKIMM MHUTOXOHApUN u 1actull. llepBuuHkble,
BTOPUYHBIE U CJIOKHBIE IJIACTH/IbI (POTOCUHTE3UPYIOIIUX 3YKapHUOT.

XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanubie opranouasl kieTku CtpoeHue M GyHKIMM HEMEMOpPaHHBIX
OpTraHOHIOB KIIETKH. Pu6ocompbr. IIpomesicymounvle Gunamenmeol.
MukpodunameHTsl. Axkmunogvle Mukpoguiamernmsl. MBIIEUHbIE  KIETKH.
Axmunogvle KOMHOHeHMbl HeMbluleuHblx Kiemok. MukporpyOouku. KneTouHblit
nentp. CTpoeHWME W JBWKCHHE JKTYTHKOB M PECHUYECK. MHUKPOTPYOOUKH
nutornasMel. Llentpuons. benku, accoyuuposanuvie ¢ MuxpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. O6omouka siyipa, XpOMaTHH, KapUOIJIa3Ma, SIIPBIINIKH, UX CTPOCHUE H
byakuuu. SnepHbiii OeNKOBBIM MaTpuKce. [IpocTpaHCTBEHHOE pPaCIOJIOKEHHE



XpoMocoM B uHTephasHOM snpe. yxpomamun u 2emepoxpomamun. benxu
XpOMaTHHA — TUCTOHBI. J{uHamuxa so0epuou o00010uku 6 mumose. Aoephbiil
Mpascnopm.

Kiterounsle BkitoueHHs. CpaBHHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCTpauuA

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

Tabmuupr u cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOM  KieTkn», «CTpOE€HHE  pacTUTEIbHOM  KIeTKW», «CTpoeHune
MUTOXOHAPUW», «SAapo», «CTpoeHUE MPOKAPUOTUIECKON KIIETKU.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpPENapaThl OaKTepUaIbHbBIX KIETOK.

JlabopaTropnass padora «M3yueHne CTpoeHHsS KIETOK Pa3JIMYHBIX
OpTaHU3MOB.

IIpakTuyeckas padora «/3ydueHune cBOMCTB KJIETOUYHON MEMOpPAHB».

JlaboparTopHass pabora «lccnemoBanue miazmosin3a W ACIIA3MOJIM3a B
PACTUTEINIbHBIX KIIETKAX».

IpakTnueckas padora «/3yyeHre NBMKEHUS UTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpeBpalleHUe JHEPIHU B KJIeTKe

AccuMuUIAIUS U JUCCUMUIISIUS — JIBE CTOPOHBI MeTaboim3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPOQHBIN U TeTepoTpodHBIA. YdUacTHe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTudyeckoe oOecrieyeHue KieTku: mnpepamienie ATO B
oOMeHHbIX Tporeccax. {depMeHTaTUBHBIA XapaKTep peakiui KIECTOYHOTO
Metabonuzma. DepMeHThI, MX CTpOEHHE, CBOWCTBA W MEXaHM3M JICUCTBUSI.
Kodepmentsl. Otnmuus (GepMEHTOB OT HEOPTaHMYECKHX KaTaJIu3aTOPOB.
benknakTUBaTOPHI u OCJIKU-UHTUOUTOPHI. 3aBUCHUMOCTh CKOpPOCTH
(epMEHTAaTUBHBIX PEAKIIMI OT pa3IMUHbIX (PAKTOPOB.

[lepBruHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcueeHHblll homocunmes y obaxkmeputi. Ceemocodouparoujue
nUSMEeHmMbl U NUSMEHmMbl PeaKkyuoHH020 yeHumpa. Pollb XJI0pOMIACTOB B MpoLEcce
dotocunteza. CreroBast u TeMHOBas (a3pl. Pomoovixanue, Cs., Ca. u CAM-munol
gdomocunmesa. llpogykTuBHOCTH (hoTOCHHTE3a. BiausiHue pa3nuuHbX GakToOpoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.



XeMmocuHTe3. PazHooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPUDHUITUPYIOIINE
OakTepuu, Keiae300aKkTepuu, cepoOakTepuu, BOAOPOJAHbIE OaKTEpHH. 3HAUCHHE
XEMOCHHTE3a.

AnHa’poOHbIe OpraHu3Mbl. Buabsl Opokenus. [IpoaykTel OpokKeHHS U WX
WCITOJIb30BAHUE YEIOBEKOM. AHA’pOOHBIC MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENN OOJIE3HEH.

AspobHbIe OpraHU3MBl. Orarbl YHEPreTUYECKOT0 oOMeHa.

[ToaroToBUTENBbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornyeckoe okucieHue, WU KIETOYHOE JibixaHue. Poinb MUTOXOHIpUil B
npoiieccax ouosornueckoro okucienus. Luknuueckue peakunuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus memobpannozo epaduenma npomonos. Cunmes ATD:
paboma npomonnoti AT®-cunmasel. [lpeumyinecTBa a’poOHOTO TyTH OOMEHa
BEILECTB Iepes aHa3pOOHbIM. D(PPEKTUBHOCTD SHEPTETHUECKOTO OOMEHA.

JleMoHCTpauumn

[Toptpetsr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Muruenn, I'. A. 3aBap3uH.

Tabnuipl 1 cxembl: «DOTOCUHTE3Y, « IHEpreTUYecKuil oomMen», «bruocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpY/IOBaHUE JISI MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/3yyeHne kKaTaIUTUYECKON aKTUBHOCTH ()EpPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaias3bl).

JlaGopaTtopnass padora «/3ydeHue QepMEHTATUBHOTO paCIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnass paGora «CpaBHeHuE TIpolleccOB  (POTOCHHTE3a W
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEeHHE MMPOIECCOB OPOKECHUS U JbIXAHHS.

Tema 7. HacsiencrBeHHasi uHGopManus U peajiu3anusa eé B KiIeTKe
Peakunn maTtpuuHoro cuHrtes3a. [IpyHIMII KOMIUIEMEHTAPHOCTU B pPEaAKIUAX

MaTpUYHOIO CHHTe3a. Peanuzanus HacnencTBeHHOW nH@opMmanuu. ['eHeTnueckuit
KOI, ero cBoicTtBa. Tpanckpunuus — marpuusHblid cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPHUIIIUN: KOMIUIEMEHTAPHOCTD, aHTUIIAPAJIICIIBHOCTh, aCUMMETPUYHOCTD.

Cospesanue mampuunvix PHK 6 aykapuomuuecxou knemke. Hexooupyrowue PHK.



Tpancnsuusa u e€ stanbl. Ydactue TpancnoptHeix PHK B 6uocunTese Oenka.
VYcnousi O6uocunre3a Oenka. KomupoBanue amuHokucnor. Pons pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npeocmasnerus o cmpoeHuu 2enog. OpraHuzalus reHoMa y
IIPOKAPUOT U DYKAapUOT. Perynsauus akTMBHOCTH T'€HOB y NPOKAapuoT. l'mmoresa
onepoHa (®. XKaxob, K. Mano). MonexkynsapHvle MexaHuzmMvl IKCHPECCUU 2€HO8 )
aykapuom. Ponb xpomamuna 6 peeynayuu pabomsi cenosg. Perynsuus oOMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HekieTouHble POPMBI KU3HU U 00JIMraTHbIe napa3utbl. CTpoeHue
MPOCTBIX M CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /Kusnennwiii yukin
JIHK-cooeporcawux supycos, PHK-cooepacawux supycos, bakmepuogpazos.

Obpamuas mpancKkpunyus, peeepmasd, UHmezpasda.
Bupycusbie 3a0o5eBanus yenoBeka, ;kuBoTHbIX, pactenuit. CITNJI, COVIDI19,
COILIMAJIbHBIE U MEJUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz oonvwux maccueos («bigdatay)
CMPYKMYpHbIX OUuoI02u4eckux oannvix. Hanomexuonocuu 6 buonocuu u meouyune.

IIpoepammupyemvie pynkyuu 6eakos. Cnocodwvt 00cmasKu 1eKkapcms.

JleMoHCTpanumn

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUA.

Tabnumel 1 cxembl: «buocunrtes Oenkay, «l'eHeTndyeckuit koa», «Bupycs,
«baktepuodarm.

IIpakTuyeckast padora «Co3gaHue MOAEIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH
Knerounsii 1uukn, ero mepuoasl u perynanus. Wurepdaza u mMutos.

Oco0eHHOCTH TMpolieccoB, NpoTeKkarolmmx B uHTepdasze. IloaroroBka KieTku kK
nenenuto.  IIpecunteTnueckuii  (HOCTMUTOTHUYECKHM), CHUHTETHYECKUA U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) MepUOAbl UHTEP(A3bI.

Marpnunbeii cunre3 JJHK — permmkanwma. IIpunnuner permmkanum JHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBATUBHBIM  CUHTE3, AHTUNAPAJUIEIbHOCTb.
Mexanusm perukainuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Ternomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapuoTuN. JIUNIoWaHBIA W
rariouaHbelid  HaOOpel  XpomocoM. ['omonmornuynbsie XpomocoMmbl. [lomoBbie
XPOMOCOMBL.

Henenne kneTku — MuTO3. CTa i MUTO3a U TPOUCXOSIINE B HUX MPOLECCHI.
Tunbl Muto3a. Kapnoknses n nutokuHes. buonornyeckoe 3HayeHUE MUTO3A.



Perymsnus MutoTHueckoro mukia kietku. [Iporpammupyemasi KjeTouHas
rudesb — aroITo3.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHAJbHAsI TeHOMHUKA. Mexanuzmwl
npoaughepayuu, ouppepenyuposxku, cmapenus u eubenu xiemox. «l{ugposas
K1emKay — ououngopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpanun

Tabmuipel 1 cxembl: «KU3HEHHBIM IUKI KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Permkamus JJHK».

OO6opynoBaHme: CBETOBON MHKPOCKOII, MUKpOTIperapaThl: «MHUTO3 B KIIETKaxX
KOpelIka JIyKay.

JlabopaTtopnass  padora «3ydyeHne XpomMocom Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

Jlaboparopnasi pabora «Habmroienne MuTo3a B KJIETKaX KOHYMKA KOpeIlKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue opranu3MoB. OTHOKJIETOUHbIC, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCc00EHHOCTH CTPOCHUS U KU3HEACSITEIIBHOCTUA OJHOKJIETOYHBIX OPTraHU3MOB.
bakTepun, apxeu, OJHOKIETOYHbIE TPUOBI, OJTHOKIETOUYHBIE BOJIOPOCIH, IPYrUe
npoTUcThl. KoJlOHMaIbHBIE OPTraHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHusMa. TKaHu, OpraHel M
cucteMbl opranoB. OprannsMm Kak eInHoe nesnoe. ['omeocras.

Tkanu pactennii. TUMbl pacTUTETHHBIX TKAHEN: 00Opa3oBaTeIbHAas, TOKPOBHAS,
POBOJALIASl, OCHOBHasi, MexaHudeckas. OCOOEHHOCTH CTpoeHus, (PyHKIUH u
PaCIIOJIOKEHUS TKAHEW B OpraHax pacTEHUM.

TkaHU KUBOTHBIX M 4YEJIOBEKA. THUIIBI KMBOTHBIX TKAaHEHW: DIUTEIUAJIbHAS,
COCIMHUTEIbHASI, MblllIeuHass, HepBHas. OCOOEHHOCTH CTpoeHUSs, (YHKIUNH U
PACIIOJIOKEHUS TKAHEN B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M TE€HEpATUBHBIE OpraHbl pacteHuid. OpraHbl U
CHUCTEMBI OPTraHOB KMUBOTHBIX U YesoBeKa. OYHKIIMM OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranuamoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyXHbIH 1 BHYTpeHHMI ckeeT. CTpOeHUE U TUTTBI
COEJIMHEHUA KOCTEH.

JIBukeHHe  OpraHu3sMoB.  J[BMKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEOOuIHOE, KTYTUKOBOE, peCHUYHOE. J[BHMKEHHWE MHOTOKJIETOYHBIX PaCTEHUM:



TPONU3Mbl M HACTUHU. [I[BH>)KEHME MHOTOKIIETOYHBIX JWUBOTHBIX W YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Intanue opranusmos. [lornomenune BoAbl, yrIeKUCIOro ra3a i MUHEPAJIbHBIX
BEILIECTB pacTeHUsIMU. [[uTaHue )KUBOTHBIX. BHYTPHUINOIOCTHOE U BHYTPUKIIETOYHOE
nuieBapenre. [lutanue MO3BOHOYHBIX KUBOTHBIX. OTIENbl MUIEBAPUTEIHLHOTO
TpakTta. [IunmeBapurenbuble xkene3sl. [IuieBapuTenbHas cUCTEMA YEIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHuil. Jlpixanue uBOTHbBIX. Juddy3us
ra3oB yepe3 MOBEpXHOCTh KiIeTku. KoxkHoe apixanue. JlpxarenbHas NOBEPXHOCTb.
’KabGepHoe u nérounoe apixaHue. [[pixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi CUCTEMa YeJNOBEKa. MexaHW3M BEHTWISALMU JIETKUX Yy MTHI] U
MieKonuTaromux. Perynsmus apixanus. J{prxatenabHbie 00bEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTCHUM.
TpancriopT BemeCTB y JKMBOTHBIX. KpoBeHOCHasi cucremMa M €€ OpraHbl.
KpoBeHocHasi cucremMa TO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpamieHus. OBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX JKMBOTHBIX. Pabora
cepla U €€ peryJisius.

Briaenenue y oprann3sMoB. Beinenenue y pacteHuil. Boigenenue y )KuBOTHBIX.
CokpartutenbHble Bakyosid. Oprasbl BblaesieHUs. PuiabTpanus, CEKpeuus u
oOpaTHOE BCACBhIBAHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaelieHUd. CBS3b
IOJIOCTA TeJa C KPOBEHOCHOM M BBIACIUTEIBHOW CHCTEMamu. Bblnenenue y
MO3BOHOYHBIX KMBOTHBIX M 4esoBeka. [louku. CtpoeHne M (hyHKIIMOHUPOBAHUE
He(ppona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MoOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsbl
OaKTepHil ¥ UCTHI IPOCTEUIINX. 3aIUTA Y MHOTOKJIETOUHbIX pacTeHui. KyTukyna.

CpencTBa nacCUBHOM U XUMUYECKOM 3alIUThl. ODUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M KX TPOU3BOAHBIE. 3alUTa
opranu3dMa oT Oone3Heil. MMMmyHHass cucrema 4yesnoBeka. KIeToyHbll u
TYMOPQJIbHBIA UMMYHUTET. BpOXAEHHBIT M TPUOOPETEHHBIN crienupuaecKuit
UMMYHHUTET. Teopus KioHadbHO-celeKTuBHOro mMmmyHutera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHU3MOB. PoJib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumocTe ®  peryndmus |y OpraHu3sMoB. PazgpaxumocTs y
OJHOKJIETOYHBIX OPTaHU3MOB. TakCHUChI. Pa3apaxuMoCTh U peryisinus y pacTeHUM.
PocToBbie BelecTBa U UX 3HaAYEHUE.



HepsHas cuctema u peduieKTopHast peryssinus y >kMBoTHbIX. HepBHas cuctema
U e€ OTAeNbl. OBOJIONUMOHHOE YCIOKHEHHUE CTPOCHMsSI HEPBHOW CHCTEMBI Yy
KUBOTHBIX. OTIENbl TOJOBHOIO MO3Ta IMO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbHast perynsuus M dHIOKPUHHAs CHCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenesbl 2HIOKPUHHOM CUCTEMBI M X TOPMOHBI. JleiicTBME TOpMOHOB. B3anMocCBs13b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unoranamo-runodusapHas cUCTeMA.

Jemouncrpanuu Iloprper:

N. I1. I1aBnoB.

Tabmuupr 1 cxembl: «OJIHOKIETOYHBIE BOJAOPOCIH», «MHOTOKIETOUYHbBIE
Bogopocin», «bakrepum», «lIpocreimme», «OpraHbl IBETKOBBIX PACTCHHI»,
«CuctemMpl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHuHe
HaceKkoMmbIx», «Tkanu pactenuit», «KopHeBwle cuctembl», «CTpoeHue cteOms»,
«CTpOoeHHE JUCTOBOM IIIACTUHKW», «TKaHW >KMBOTHBIX», «CKEIET YeI0BEKa»,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «J/lpIxarenbHas
cucrema», «HepsHas cucreman, «Koxay, «Msbleynas cucreMay, « BeiienurensHas
CUCTEMa», «OHIOKpHHHasA cucrema», «CrtpoeHne wmbplnb», «MMMyHUTETY,
«Kunmeunononoctueie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CHUCTEMBI
IIO3BOHOYHBIX KUBOTHBIX», «CTpoeHHe THIpb», «CTpoeHHE IIaHApUWY,
«BHyTpeHHee cTpoeHHe N0kAeBoro uepss», «HepBHas cucrema prid», «HepBHas
cucreMa JArymkn», «HepBHas cucrema npecmsikarommxcs», «HepBHas cucrema
ntuny, «HepBHasg cucrema mutekonmrarommx», «HepBHas cucrema uenoBekay,
«Pednexe».

O0opynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENapaThl OJHOKIETOYHBIX
OpraHW3MOB, MHKpPOINpENaparsl TKaHEHW, PAaKOBUHBI MOJUIIIOCKOB, KOJUICKIUU
HACEKOMBIX, WIJIOKOXHUX, YKUBBIE IK3EMIUISIpbl KOMHATHBIX pPAacTeHHil, repOapuu
pacTeHM pa3HBIX OTACJIOB, BIJIAXKHBIC IIPENaparbl KUBOTHBIX, CKEJETHI
NO3BOHOYHBIX, KOJUIEKIUU OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBEKa,
o0opyaoBaHUE JJI IEMOHCTPALIMU TOYBEHHOT'O U BO3YILIHOTO MUTAHUS PACTEHUH,
pacIHierieHus Kpaxmalia U OeJIKOB 1MoJ AecTBHEM (PepMEHTOB, 000PYyI0BaHUE TS
JIEMOHCTpPALMU OIIBITOB 110 U3MEPEHUIO JKM3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JIBUKEHUHN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHHIN.
JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHnasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTEHHUS.



Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB
@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U

nosioBoe. Buael  Gecnonoro  pa3MHOXKEHHSA:  IOYKOBAHHME,  CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[Tonooe pasmuoxkenue. IlosnoBbie kieTku, wiaum rametsl. Meito3. Craguu
Meiio3a. [loBenenue xpomocom B meiosze. Kpoccunrosep. bruonorndeckuii CMbIC
Melo3a W TMOJOBOTO mpouecca. Meio3 W ero MecTo B JKM3HCHHOM IUKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pazBuTHe. ['ameTorenes y UBOTHBIX. [1070BBIE JKETIE3BI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK. CriepmaroreHe3 u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHEe U SMOPUOHAIBHOE PA3BUTHE KUBOTHBIX. (CrocoOsbl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuButyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa
O Pa3BUTUU OPTraHU3MOB. Mopghozene3 — oOHa u3 2naguwvix nPoodIem IMOPUOIOSUL.
Konyenyus mopghocenoe u mooenu mopghozeneza. Craguum sMOpuoreHesa
JKUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenue. Tumbl  apoOiieHus.
Jlemepmunuposannoe u HedepmunuposanHoe Opobaenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH APOOJEHUS MIICKONMUTAIOMIMX. 3apOJbIIIEBbIE JHCTKH
(racTpyssinus). 3akjaajKa OpraHoOB U TKaHEH M3 3apOJIbIIIEBBIX JIUCTKOB. B3auMHoe
BIIMSIHUE 4YacTel pa3BUBAIOIIECTOCS 3apojbliia (dMOpUOHANbHAS HMHAYKIKA).
Jakiagka IUIaHA CTPOEHUS JKMBOTHOTO KakK pe3yibTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII T'€HOB. BinsHMe Ha SMOpPHOHATIBHOE pPa3BUTHE Pa3TUUYHBIX
($akTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pazButue xuBoTHBIX. [locTamOpuonanbHbii mepuox. [Ipsimoe u
HermpsiMoe pa3BuTue. Pa3Butue ¢ Meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bBHOJOrHYecKoe 3HAYEHUE MPSIMOTO M HENPSIMOTO
pa3BUTHs, UX pacnpocTpaHeHUE B mpupoie. TUmbl pocTa >KUBOTHBIX. DaKTOpbI
PEryJsIuU pOCTa )KUBOTHBIX U yeioBeka. CTaauu NoCTIMOPUOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeka. [leprobl oHTOoreHe3a uenoBeka. CTapeHne u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHOXeHHe W pa3ButHe pacrteHmid. ['amerodur m cmopodur. Meio3 B
YKU3HEHHOM ITMKIIe pacTeHuit. OOpazoBaHue criop B mpoiiecce Meiosa. ['Tamerorenes
y pacteHuil. OII0I0TBOPEHHE U PA3BUTHE PACTUTENbHBIX OpraHu3MoB. [[BoiiHOe
OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIli OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.



JdeMoHCcTpauu

[Toptpetsr: C. I'. HaBammun, X. llneman.

Tabmuubr u cxembl: «BereraTuBHOE pa3sMHOXKEHHE», «Twmbl Oecmoyioro
pa3sMHOXKeHUsD», «Pa3MHOXEHHE XIaMUIOMOHAIbD», «Pa3MHOXEHWE 3BIIICHBI»,
«PazMHOXkeHue ruape», «Menosy», «Xpomocomsl», «I'amerorenes», «CrpoeHue
AWLEKIETKH U crepMmaro3onsia», «OCHOBHBIE CTaJuHM OHTOreHesa», «lIlpsmoe u
HelpsiMoe pas3Butue», «Pa3Butme Mailickoro xyka», «Passutue capaHumy,
«Pa3zButne nArymkm», «/IBOMHOE OIUIOJOTBOPEHWE Yy LBETKOBBIX PACTEHUN,
«CTpoeHre CeMSH OJHOJOIBbHBIX U ABYIOJBHBIX pacTeHUN», «KU3HEHHBIN LMK
MOPCKOM KaIycTbD», « KM3HEHHBIN LUK MXa», «’KU3HEHHBIN HUKII TAIIOPOTHUKAY,
«KHU3HEHHBIN IIUKJI COCHBIY.

ObopynoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIIpenapaThl SHIEKIETOK U
CIIEPMAaTO30UI0B, MOAENb «LIUKIT pa3BUTHS JIATYIIKI.

JlaboparopHasi pabdota «/3yueHrne CTpOECHHMsI MOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOIpenapaTax».

IIpakTnyeckast padora «BBIABICHHE MPU3HAKOB CXOJACTBA 3apOJbIIIEH
ITI03BOHOYHBIX JKMBOTHBIX).

JlabopaTopnass padora «CTpoeHHME OpPraHoB pPa3MHOKEHUS BBICIIMX
pacTeHUn».

Tema 11. 'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH
OPraHMu3MoOB

Wcropust ctaHOBIIEHUS U pa3BUTHS TeHETUKH Kak Hayku. PaboTsl I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0TE4ECTBEHHBIX YUEHBIX B Pa3BUTHM I'€HETHKHU.
Pa6oter H. K. KonbrioBa, H. M. BaBunosa, A. H. beno3sepckoro, I'. JI. Kaprieuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHE TTOHATUS U CUMBOJIBI. [ OMOJIOTHUHBIE XPOMOCOMBI,
aJuieJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIA W PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAS JTUHUS, TUOPUJIbI, TEHOTHII, (DEHOTHIL.
OCHOBHBIE ~ METOAbl  T'CHETUKH: TUOPUIOJOTUYECKUH,  LUTOJOTMYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JlemoHcTpanuu

[Toptpetsr: I'. Mengnens, I'. ne @pus, T. Moprasn, H. K. Konsnos, H. 1.
Basuinos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Ta6J'II/II_IBI N CXCMBI. ((MCTO)IBI TCHCTUKI), «CxeMbl CKpPCIIUBAaHU.



JlaGopaTtopnasi paGora «Jlpo3oduia Kak OOBEKT TEHETUYECKHUX
WCCIIEOBAHUI.

Tema 12. 3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

MounorubOpunnoe ckpemuBanue. [lepBelii 3akoH MeHgens — 3aKOH
ennHoo0pa3us rudbpuaoB nepeoro nokoseHus. [Ipasuno nromuHupoBanus. Bropoii
3akOH MeHenss — 3aKOH paclICIUICHHs HpU3HaKkoB. lluTonmormdyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHud. [ unores3a 4ucToThl raMer.

AHanusupyroniee ckpemuBanue. [IpoMexXyTouHbIN XapakTep HacleIOBaHHUs.
Pacuieruienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnbpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHnaens — 3aKOH He3aBUCHUMOT'0
HaCJeI0BaHMS TPU3HAKOB. L{uTOI0rMUecKe OCHOBBI IUTUOPHUIHOTO CKPEIIUBAHUS.

CuermieHHoe HacnenoBaHue npusHakoB. Paborsl T. Moprana. CuemiieHHOe
HACJIEIOBAHWE T'€HOB, HApYLICHHWE CUEIUICHUS MEXJIy TIe€HaMH. XPOMOCOMHas
TEOPHsI HACIIEICTBEHHOCTH.

I'enernka nmosa. XpoMOCOMHBIM MEXaHHU3M OIPEAEIEHUS Mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHslii M rereporaMeTHblil noi. ['eHeTndeckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CUEIUICHHBIX C IIOJIOM.

I'enoTun kak nenoctHas cucreMa. [lnerorponus — MHOKECTBEHHOE IEUCTBUE
resa. MHOXXECTBEHHBI ayuenu3M. B3anMoencTBue HEaUICIbHBIX I'€HOB.
KommiementapHocts. Onucras. [lomumepus.

['eHeTYeCKU KOHTPOJIb PA3BUTUS PACTEHHH, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HONOTMYECKUX  MPOIECCOB, MOBEACHUS U  KOTHUTHBHBIX  (DYHKIUH.
['eHeTHUECKHE MEXaHU3MbI CAMOMOTE€HE3a, MEXAaHU3MbI B3aUMOICUCTBUS «XO35IUH —
HapasuT» U «XO35IMH — MHKpPOOMOM». ['eHeTHueckue acmneKkTbl KOHTPOJsS U
M3MEHEHUS HACJIEeICTBEHHOW MH(OpMAMU B TOKOJICHHSIX KIIETOK U OPTaHU3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «IlepBbiit 1 BTOpOIt 3akoHbl Menaens», «Tpetuii 3akoH
MeHnnens», «AHaIM3UpYIOLIEEe CKpeluBaHuey», «HemnoaHoe JOMUHUPOBAHHEY,
«CuernsieHHOe HacjelIOBaHWE TMPHU3HAKOB Yy Jpo3oduiibl», «l'eHeThka moniay,
«Kapuotunn  4yenosekay, «Kapwmorunm gpozoduiey, «KapuoTtum OTHIBD,
«MHOXECTBEHHBIN aJlJICIN3M», « B3anMo1eliCTBHUE IT'€HOBY.

O6opynoBanue: MOJIEIH JIJISl IEMOHCTPAIIMH 3aKOHOB €IMHOOOpa3usi THOPUIOB
IIEPBOTO TOKOJEHUSI W PACIICIUIEHWS NPU3HAKOB, MOJENb JJISI JEMOHCTpalUU
3aKOHAa HE3aBUCHUMOTO HACEIOBaHUs MPU3HAKOB, MOJAEIb MJI JIEMOHCTpalUuU



CLICIUICHHOT'O HACJIECOBaHUs NPU3HAKOB, CBETOBOM MHMKPOCKOI, MHUKpOIpENapar:
«JIpozodutay.

IIpakTuyeckas padora «/3ydyeHue pe3yabTaTOB  MOHOTHOPUAHOIO
CKPEILMBAHUSA Y IPO30(DUIIBD».

IpakTnueckass  padora  «/3ydyeHue  pe3yJbTaTOB  AUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue reHoTMNIa W cpenbl mOpu  (HOpMUPOBAHUHM (PEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KaueCTBEHHBIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MoaudukanonHas HM3MEHYUBOCTh. Poib  cpenst B (OpMHUpPOBAHUU
MOAM(PUKALMOHHON H3MeHYMBOCTH. Hopma peakiuu npusHaka. BapuaimoHHBIN
psn u BapuanmoHHas kpuBas (B. Moranmucen). CoiicTBa MOoaudUKaIMOHHON
V3MEHUYUBOCTH.

['eHoTHnIMYeckass N3MEHYMBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHAS.

KomOuHaTuBHAsT WM3MEHUYHMBOCTh. MeH03 M MOJOBOM IIPOIECC — OCHOBA
KOMOHMHATHBHON M3MEHUYMBOCTH. PoJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3JIaHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTtanroHHass W3MEHYHUBOCTh. BuIbl MyTanuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLUPOBAHHBIE MyTalMU. SnaepHeie u
HUTOIUIa3MaTuyeckue Myrtauuu. COMaTHYEeCKUE W TOJOBbIe MyTauuu. [IpudnHbI
BO3HUKHOBEHUS MyTanuid. MyTareHbl W WX BJIWSHAE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MenunBocty (H.M. BaBuioB). BuesjepHas M3aMeHYMBOCTH U
HACJICJICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPOIb OdNULEHEMUYECKUX (HaKkmopos 6
HACe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JlemoHcTpanuu

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

Tabmumer u  cxembl: «Buasl  u3mMeHumBOCTHY», «MoaudukanrmoHHAsS
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay, « Bumbl myTammii.

ObopynoBaHue: XKuUBble M repOapHble AK3EMIUIIPbl KOMHATHBIX pPacTEHU,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.



JlabopaTopHasn pabora «HccnemoBanue 3aKOHOMEPHOCTEHN
MOAU(PUKAIMOHHON u3MeHuuBOCTU. [locTpoeHue BapHallMOHHOTO psga U
BAPUALIMOHHOW KPUBOW».

IlpakTuyeckas padora «Myrauuu y Jpo3odpuibl (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. 'eHeTHKA YeI0BEKA
Kapuotun uenoeka. MexayHapoaHas mHporpamMmMa HUCCIEJOBaHUS TIeHOMa

yenoBeka.  MeToabl  HM3y4YEHHs] TEHETHKM  YEJOBEKa:  TIEeHEaJOTMYECKUM,
OJIN3HELOBBIM, IIUTOTCHETHYCCKUIA, MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECITICHUE FeHOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTBeHHblie 3a001eBaHus YeaoBeka. [ eHHbIE 1 XPOMOCOMHBIC
OoJie3HU uYejoBeKa. boOJe3HM ¢ HACIEICTBEHHOM MpeapacioioKeHHOCTHIO.
3HauYCHUE MEIUIMHCKON M€HETHUKHU B MPEIOTBPAIICHUM U JICYCHUHU T€HETHYECKUX
3a00JieBaHUi YeoBeKa. MeauKO-TeHETHYECKOe KOHCYJIbTHpoBaHUEe. CTBOJIOBBIC
KJIeTKH. [IoHSATHE «TEHETUYECKOro Trpy3a». ITUUYECKHE ACHEKThl UCCIICIOBAHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJICTOK.

I'enetnueckue (akTophl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMHUUYECKOMY 3arpsi3HEHUIO OKpY»Karomieh cpeanl. ['eHeTnueckas
MPEIPACIIOIOKEHHOCTh YEJIOBEKA K NaTOJIOTUsIM. JleMOoHCTpauuu

Ta6J'II/IHBI H CXCMBI. ((KapI/IOTI/IH YCJIOBCKaA», ((MGTOI[BI HN3Yy4YCHUSA T'CHCTUKU
YCJIOBCKaA», «I'eHeTnyeckue 3a00JICBaHUS YCIIOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTrukanys U CeNeKIUs. 3apokKACHUE CENEKIIMU U JOMECTUKALNN. Y YEHHE
H. U. BaBumoBa o lleHTpax MNPOUCXOXKACHUS W MHOTO00pa3usi KyJbTYPHBIX
pactenuii. PoJib cenekiuu B CO3JaHUH COPTOB paCTEHUH U MOPOoJA )KUBOTHBIX. CopT,
[OpOJIa, ITAMM. 3aKOH TOMOJIOTUYECKUX PAIOB B HACIEACTBEHHOW NU3MEHYMBOCTU
H. . BaBunoga, ero 3naueHue JJisi CEIEKIIMOHHON paOOTHI.

Metoabl celeKIMoHHOM paboThl. VcKyccTBEeHHBIH OTOOp: MacCOBBIA U
VIH/INBU1yaJIbHBIM. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnbiTanne
OpOU3BOAUTENEH MO MOTOMCTBY. OTOOp 1O TIEHOTUIY C IOMOIIBIO OIICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOM  paboThI.
PagnanMOHHBIN 1 XUMUYECKUM MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX



dbopm opranuszMoB. Hcrnonb3oBaHWE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pekoMOuHanTHBIX JIHK 17151 mosmydeHust iCXOAHOTo MaTeprana JJis CeNeKIUH.

[Tomyuenue MOJIUTLIIOUIOB. BuyTtpuBnaosas THOpUIN3AIINS.
bnuskoponcTBeHHOE — CKpelnuMBaHue, WM uHOpumuHr.  HepojacTBenHoe
CKpemuBanue, wim ayropuauar. ['ereposuc m ero mpuumHbl. Mcmoms3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpuamuzanus. I[Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIMKU PACTEHUN U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHue U U3yYEHHE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POAMYEH JJI CO3JaHMs HOBBIX COPTOB U THOPHUIOB CEIhCKOX035UCTBEHHbIX
KyJIbTyp. H3yuenue, coxpanenue u YynpagieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBbIX  JHCUBOMHBIX 6 YeNax VIy4uleHus.
Cyuecmeyowux U co30aHus HOBbIX NOpPOO0, JTUHUN U KPOCCO8, 8 MOM YUCIe C
NpUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aAHUL, NepedosblX uoel u
NepCneKmuBHbIX MexXHOI02UMI.

JlemoHcTpanuu

[Toptpetsi: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxeMbl: «LIeHTpBI MPOUCXOKACHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSIOB B HACIEICTBEHHOW WU3MEHYHMBOCTH,
«Metoapl cenexkimmny, «OTnanéuHas rudpuauzanus», «MyrareHesy.

JlaGopaTopHas padora «/3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikckypceusi «OCHOBHBIE METOJIbI M JIOCTHKEHUS CEJICKIIMUM PACTEHUH W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOMCTIBITATELHBIM yYaCTOK, B TEIUIMYHOE XO3SHUCTBO, B Ja0OpaTOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LICHTPA)».

Tema 16. BMOTEeXHOJIOrUS U CHHTeTHYECKASA OMOJIOTUsA

OOBbeKThI, UCHOJB3yeMble B OHOTEXHOJOTHMH, — KIETOYHBIE M TKaHEBbIC
KYJbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTUKA. TpaguiinoHHast OMOTEXHOJIOTHS:
xjieboneyeHne,  MOJYyYEeHUE  KHUCIOMOJOYHBIX  MPOJYKTOB,  BUHOJEIHE.
Mukpobuonornyeckuii cuHTe3. OOBEKTbl MHUKPOOMOJOTUYECKUX TEXHOJOTHUH.
[TpousBoAcTBO O€Ka, aMUHOKUCIOT U BUTAMUHOB.



CoznaHue TEXHOJOTMH M MHCTPYMEHTOB LIEJIEHAIIPABIEHHOTO U3MEHEHUS U
KOHCTPYMPOBAHUSI T€HOMOB C II€JIbIO MOJIyYE€HUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAIOIIHECS B IPUPOI€ OMOCUHTETHYECKHUE TYTH.

Knerounas uHxeHepus. MeTolbl KyJIbTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBIX. Kpuobanku. ComaTuueckass THOpUAM3alUsI U COMATHYECKUN
sMOpuoreHe3. lcrnonb3oBaHue TalIOWIOB B CEIEKUUM pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANLHBIX U NOJUKIOHATIbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUTIOJOTBOPEHHE. PeKOHCTpyKuus
AWLEKJIETOK U KJIOHUPOBAHME XKUBOTHBIX. METO/A TpaHCIIAaHTALMU SAEP KIIETOK.
Texnonoz2uu 0300poenenus, Kyibmueupo8anus U MUKPOKIOHATbHO2O0 PAZMHOINCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYD.

XpOMOCOMHass W TEHHas WHKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha H
koHcTpyupoBanue pekomonHaHTHbIX J{THK. Cozoanue mpanceennvix opeanusmos.

I[OCTI/I}KGHHH )51 IICPCIICKTHUBLI XpOMOCOMHOﬁ u T€HHOH HHXCHCPUU.

DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON MH)KEHEPHUHU.

Menununckue OuotexHosoruu. IloctreHomHas uudpoBas MeaUlMHA.
[MIIPauarHocTka. MeTaboI0MHBIN aHaIN3, TEHOLICHTPUUECKUN aHAIU3 MpoTeoMa
yeJoBeKa JISi OLIEHKHM COCTOSIHUSI €ro 370pOBbs. Mcmosib30BaHME CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-OvoumkeHepuss s pa3pabOTKU
GyHIAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHN, CO3JaHUSl KOMILIEKCHBIX
TKaHEeW COYeTaHWeM TEXHOJIOTHH TpEXMEpPHOTO OMONMpUHTHMHTA U cKaddonaunra
JUISL PEIIeHUs 3a/1a4 EPCOHATN3UPOBAHHON METULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 oOecrnedeHuss KOMOMHUPOBAHHOM
3amuThl OT Bo30ymuteneit OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-conepkaimmx BUpPYCOB, BBI3BIBAIOLIMX OCO0OO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpauumn

Tabnuubr u cxembl: «lcnonb3oBaHWE MUKPOOPTAHU3MOB B TIPOMBIILIEHHOM
pou3BoJICTBEY, «KiieTounast umxeHepus», «I'eHHast HHXKEHEPUs».

JlabopaTtopHnasi pabora «/3ydeHne o0bEeKTOB OMOTEXHOIOTHI.
IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikekypeuss  «buorexHomorusi — BaKHEWIIas TNPOU3BOAMUTENbHAS CuUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KJIACC



Tema 1. 3apo:kaeHue u pa3BuTHE IBOJTIONMOHHBIX NPeICTABJICHUNA B
omosiornu

OpomonnonHas teopuss Y. JlapBuHa. IIpeanochUlKM BO3HHKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1e cuitbl 3BoJitolinK BUAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHS  OPraHW3MOB, HACIEJCTBEHHAs W3MEHYHMBOCTb, Oopbba 3a
CYILLECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunTeTnueckoit Teopuu 3Bosonnu (CTI). HeittpansHas Teopust
sBosonnu. CoBpeMEeHHasl 3BOJIOIUMOHHAA OHOJIOTHSA. 3HAUYEHUE 3BOJIOLMOHHON
TeOpuH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHOUM KapTUHBI Mupa. leMoHcTpanumn

[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. dapBun, C. C. YUersepukos, 1. U. [lImaneraysen, Ix. Xonnenn, . K.
benses.

Tabnuiet u cxeMbl: «Cuctema xxuBoi mpuposl (1o K. JIunauero)», «JlectHuna
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanu3zM (HopMUPOBAHMS MPUCTIOCOOTIEHUHN Yy
pacTenuit u )kuBOTHBIX (110 Jlamapky)», «KapTta-cxema mapiipyra mytemectBust Y.
Hapsunay», «Haxonku Y. Jlapuna», «®Dopmbl OOpbObI 3a CYIIECTBOBAHHUEY,
«IToponbr romyOeit», «MHoroobpasue KyJabTypHBIX (OpM KamycThbD», «llopomabl
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (1o Y. JlapBuny)y,
«CxeMa COOTHOIICHUSI IBIKYIIUX CHJI JBOJIONUN», «OCHOBHBIC MOJIOXKECHUS
CUHTETUYECKOI TEOPUH IBOJIIOIIUNY.

Tema 2. MuUKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3yeMeHTapHas €QuHUIA 3BOIMOLNH. COBPEMEHHbBIE METOMbI
OIICHKM TE€HETHMYECKOTO pa3HooOpasusi U CTPYKTYyphl mnomyisiuuid. M3MeneHue
reHopoHa TOMYJSIUUA KaK »JJIEeMEHTapHOE OHBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeTrueckoro paBHoBecus Jx. Xapnau, B. Baitn6epra.

OneMmeHTapHbie (aKTOpbl (IBIKYIIME CHJIbI) SBOJIONUU. MyTallMOHHBIN
nporecc. KomOunaTtuBHas wu3MeHYMBOCTH. [JIpeiid TeHOB —  ciydaiiHbie
HEHAIpaBJICHHbIC U3MEHEHUS YaCTOT ajuieiel B oMy siusax. D(HPexT ocHOBATES.
Ippexm Oymuinounoeo coprviwka. CHUdCEeHUe 2eHemuyeckKko2o pa3zHo0Opa3usL:
npuuunsl u cieocmsus. Ilposenenue sghgpexma opetigha 2eno6 6 6ONLUUX U MATILIX
nonynayusax. Murpauuu. V3omsius nonyisiuii; reorpagudeckas

(mpocTpaHcTBeHHAs ), OMoorn4ecKas (penpoayKTHUBHAS).



EcrectBennbiii oTOOp — HampaBisoommi  (akrop sBomrouur. Dopmbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYLIMH, CTAOWJIM3UPYIOIIHUMA,  pa3pbhIBAIOIIUN
(mm3pyntuBHbIi). [lomoBoit oTOOp. BO3HHKHOBEHHE M 3BOJIONUS COIHAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHU3MOB  Kak  pe3yJabTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE TPUCTIOCO0JIEHUN Y OpraHu3MOB. ApoMopd03bl U UAMOA AN TAIUH.
[Tpumepsl mpUCocOOIeHHU Yy opraHu3MoB: Mopdoioruueckue, Gu3noJIoruIecKue,
OnoxuMuyeckue, mnoBeaeHYeckne. OTHOCUTEIBHOCTh  MPUCIOCOOJIEHHOCTH
OpTaHU3MOB.

Bun, ero kputepuu u cTpykTrypa. BumooOpasoBaHue Kak pe3yiabTaT
MUKpO3BOMIOIMHU. M3omsiius — kimrodyeBoil Qaktop BupooOpazoBanus. Ilytm u
CrocoObl  BHUJI000pa30BaHMUS: ajutonarpuyeckoe (reorpaduueckoe),
CUMITATPUUECKOE (DKOJIOTMYECKOE), «MTHOBEHHOEY (monUIUIONIU3aIus,
rulOpuanzanus). JIuTenbHOCTh 3BONTIOIMOHHBIX POIECCOB.

Mexanu3mbl GOpMUPOBAHUS OUOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOTIOLIMOHHON OMOJIOTHH B pa3pabOTKE HAYYHBIX METOJIOB COXPAHEHUS
OounopaszHooOpaszus. MUKpPO3BOMIONUS M KO3BOJIOLUS NApa3UTOB U HUX XO3SEB.
Mexanu3Mbl (HOPMHUPOBAHUS YCTOMYMBOCTA K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C
HEM.

JleMoHCTpauumn

[Toptpersr: C. C. YetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTalMoHHas W3MEHYUBOCTHY, «llomymnsimonHas
CTpyKTypa BuAa», «Cxema nposiBlieHUs 3aKkoHa Xapau—BaitnOepray, «IBumxyuiue
CHJIbI 3BOJIIOLUNY, «IKOJOTHYECKass U30JALUS MONMYJIsSIUNA CEeBaHCKON (openny,
«I"eorpaduueckast U301 JIUCTBEHHUIIbI CHOMPCKOW U JIMCTBEHHULIBI JaypCKOiD»,
«ITonynsIIMOHHBIE BOJIHBI YMCJIEHHOCTU XUILHUKOB U KEpPTB», «Cxema NerlcTBUS
€CTECTBEHHOTO 0TOOpay, «Dopmbl 60pHOBI 3a cyliecTBoBaHUEY, « UHIyCTpHAIbHBIN
MeaHu3M», «KuBble nckomnaembiey, «I [OKpOBUTENLCTBEHHASI OKPACKa JKUBOTHBIX),
«IIpenynpexnaromas oKpacka S>XUBOTHBIX», «DU3HOJIOrMYECKUE aJanTaluny,
«I[IpucnocobaeHHOCT, OPraHU3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepun Bumay,
«Bugbi-nBoitHukn», « CTpyKTYypa BUAa B mpupoae», «CrnocoOsl BU1000pa30BaHUs,
«['eorpaduueckoe BHI00Opa3oBaHne TPEX BUAOB JIAHIBIIICH», «IKOJOTHUYECKOE
BUJI000pa30BaHue BUAOB CUHUL, «]lomummonabl pacteHuiny, «KamycTHopeaeuHbI i
ruopuI.

O6opynoBanue: repoapuul PaCTCHHM, KOJUIEKIIMN HACEKOMBIX, Yydelia MTHIl U
3BEpel ¢ MpuMepaMu pa3IuYHbIX MPUCIIOCOOICHUH, YyUesa MTUIl U 3Bepel pa3HbIX



BUJIOB, TepOapuu pacTeHW OJWM3KUX BHJIOB, OOPa30BaBIIMXCS pPa3TMYHBIMU
Ccrroco0aMu.

JlabopaTtopHnasi pabora «BbIsiBiIeHIE U3MEHYMBOCTH Y 0COOEH OTHOTO BUJIA».

JlaGopaTopuas padora «[Ipucrnoco0ieHuss OpraHU3MOB M UX OTHOCHTEIIbHAS
11EJIECO00Pa3HOCThHY.

JlaGopaTtopnasi pabora «CpaBHEHHE BHIOB IO MOP(OIOTHIECCKOMY
KPUTEPHIO».

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

MeTopl U3yueHHs MaKpOIBOJIONHH. [[aIeOHTOIOTHYEeCKIE METOIBI H3yUCHUS
sBosmonuu. [lepexoansie Gopmbl U HUITOTEHETUYECKUE PSIbI OPTaHU3MOB.

buoreorpapuueckne mMeroapl u3ydeHws dBojtonun. CpaBHEHHE (DIOPHI H
(dbayHbl MaTEpUKOB U OCTPOBOB. bruoreorpadguyeckue odmactu 3emiiu.
BunpHAEeMUKA U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTUYECKUE METOMbI U3yUYEHUS
ABONIOIMHU. [ C€HETHYECKHEe MEXaHW3Mbl JBOJIOIMKA OHTOTCHE3a W TOSBICHUS
DBOJIIOIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  QHAJIOTHYHBIC  OpPTaHbI.
PynumenTtapuble  opranbl W aTraBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKUE,
OMOXUMHUYECKAE U MaTEeMATHUECKUE METO/IBI M3YUICHHSI BOJIIONHH. [ OMOJIOTHYHBIC
redbl. COBpEMEHHbIE METOJbl TMOCTPOCHUSI (UIOTEHETUYECKUX JIEPEBBLEB.
XPpOMOCOMHBIE MYTallUX U SBOJIOIMS TEHOMOB.

OO6uue 3akoHOMEpHOCTH (TIpaBUiia) ABOJOUUU. [IpuHyun cmensvl QyHKYU.
HeobpatumocTs 3BoONMM. ANanTuBHAs paguaius. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOLINH.

JleMoHCTpauumn
[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl n cxembl: «DUTOTEHETUYECKUIN PsIT JIOMIAN», «APXEONTEPUKC,
«3Bepo3ybObie  smieps»,  «Creromedanb»,  «Punmoduter»y,  «CemeHHBIE
nanopoTHukn», «buoreorpaduueckre 30HBI 3eminy», «Jlpelid) KOHTHHEHTOBY,
«Penuktey, «HavanbHble cTaguu SMOPUOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTHYHBIE ¥ AaHAJOTHYHbIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XpPOMOCOMHBbIE HAOOpHI 4YeJlOBeKa M IIMMIIaH3e», «lJlaBHbIE
HaIpaBJIeHUs 3BOJIOIUNY, «O0I111e 3aKOHOMEPHOCTH 3BOJIIOLIUI.

ObopynoBaHue: KOJJIEKIHUU, repOapuu, MYJSKHM HCKONAEMbIX OCTaTKOB
OpPTraHW3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.



Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HU HA 3emule
Haydnble runoressl MPOMCXOXKACHHUS >KU3HU Ha 3emie. AOuWoreHes u

naHcrepmus. JloHaydHble MPEACTABICHUS O 3apOXKACHUMU KU3HH (KPEAMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnannanuanw, JI. [Tactepa. [IpoucxoxaeHue sKu3HU U aCTPOOUOIIOTHSL.

OcHoBHBIE ATanbl HeopraHuveckoi sBonmonuu. [Inanerapuas (reojgoruyeckas)
HBOMIONMS. XUMUYECKask IBOMIOIUS. AOMOTeHHBI CUHTE3 OPraHUYECKUX BEIIECTB
u3 Heopranndeckux. OnbiT C. Muepa u I'. FOpu. OOGpazoBaHue noauMepoB U3
MoHoMepoB. KoarnepBatHas runoreza A. WM. OnapuHa, rumnore3a NEPBUYHOIO
oynwoHa /. Xonzaeitna, renernueckas runoresa I'. Mémnepa. Pubosumsl (T. Yek)
u runote3a «mupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHUE
IPOTOKJIETKH.

Nctopusa 3emnn n MeToapl €€ nzydenus. Mckonaemble OpPraHM4eCKUe OCTATKH.
["eoxpoHosiorus u e€ Metoapl. OTHOCUTENbHAS U A0CONIOTHAS T€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas 1IKajaa: 30HbI, 3Pbl, IEPUOJIBI, SIIOXH.

HauvanbHbie 3Tansl oprannyeckon 3Botonuu. [losiBiieHrE 1 3BOTIOIMA TEPBBIX
KJIETOK. DBOJIOLUS MeTabonu3mMa. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHbIE OMOIUIEHKM KaK aHAJIOT MEPBbIX Ha 3emile COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI 1 3yKapuOTHI.

[IpoucxoxneHne s3ykapuoT (CUMOHOreHe3). DBOIIOIUOHHOE TPOUCXO0XKIEHNE
BUpPYCOB. lIponcxokaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOIOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOIMU BBICHIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacreHuid. Bpixon pacrenurd Ha cymy. llosBieHHe CHOPOBBIX pACTEHUN U
3aBoeBaHue uMH cymd. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pPacTCHUM.

OcCHOBHBIE 3Tambl 3BOJIOLUU KUBOTHOTO MHUpa. OCHOBHbIE apoMOp(O3bI
*KUBOTHBIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TumoB. [lepBble XOpOBbIE KUBOTHBIE. JKU3HD B BOJIE. DBOJIOLUS ITO3BOHOYHBIX.
[Tpoucxoxnenune ampubuii n pentunuit. [IpoucxoxxaeHue MICKOMHUTAIONINX U
ntuil. [lpunnun kmoueBoro apomopdosa. OcBoeHHE OEClO3BOHOYHBIMH U
MNO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Pa3zutne xu3HM Ha 3emiie MO 3paM M MEPUOJAM: apXeW, MPOTEPO30H,
najaeo3om, Me3030H, KaitHo301. O011as xapaKTepUCTHKa KIMMaTa U Fe0JIOTHYECKUX
nporueccoB. [losiBneHre M pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIi COCTaB aTMOC(EpHI.



MaccoBbie BBIMUPAHHUSI — JKOJIOTUYECKHUE KPU3UCHI mpouuioro. [IpudyuHel u
CIEJCTBUSI MACCOBBIX BbIMUpaHU. COBPEMEHHBIM JKOJOTMYECKUN KPU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHo0Opas3us Ha 3eMIie.

CoBpemeHHass cucTteMa opraHudeckoro mupa. IIpuHImmIel Kiaccudukauu
oprann3mMoB. OCHOBHbBIE CUCTEMATHUYECKUE IPYMITBI OPTaHU3MOB.

JdeMoHCcTpau

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. I[Tactep, . U. Meunukos, A. N.
OmnapuHn, JIx. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Pequy, «Cxema onwita JI. [TacTepa mo
U3YYEHUIO camo3apoxaAceHus xku3Hmw», «Cxema ombita C. Mwmmepa, I'. FOpmy,
«JTambl  HEOPTAaHWUYECKOW  HBOMIOIUN»,  «l'€OXpOHOJOrMYEecKas  IIKaaay,
«HavanpHbIe 3Tambl OpraHUYECKOM 3BOJIOIUNY, «CxeMa o0pa3oBaHUS SYKAPHUOT
nyTéM cumbOuoreneza», «Cucrema >xuBOi mnpuponb», «CTpoeHue BHpycay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTBY, «OTHOKIECTOUYHBIE BOJIOPOCIN,
«MHorokierounsle Bogopocim», «Mxu», «llanopoTtHukm», «l'onocemeHHbIE
pacteHus», «Opraibl IBETKOBBIX pacTeHUN», «Cxema pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3sl KkUBOTHBIX», «IIpocreiimmuey, «KumednononoctHeie», «Ilnockue
yepBu», «UneHucronorue», «PviOb», «3eMHOBOAHBIEY, «IIpecMbikarommecs,
«lItnupyy, «Mnekonuraromnme», «Pa3BuTue )KU3HU B apXEUCKOU 3pe», «Pa3Butne
JKU3HH B MPOTEPO3OMCKON 3pe», «Pa3zBuThe KU3HM B MaICO30MCKOU 3pey,
«Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KNU3HU B KaWHO30KCKOM 3pe»,
«CoBpeMeHHas cUCTeMa OPTaHMYECKOTO MUPAY.

OGopynoBanue: repObapuu pacTEHUW Pa3IUYHBIX OTIEIOB, KOJUICKIIMHU
HAaCEKOMBIX, BJIQXKHBIE TIpenapaThl >KUBOTHBIX, PAKOBUHBI MOJIIFOCKOB, KOJJICKIIUU
WTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, YyueJia MTUIL U 3BEpPEl, KOJJICKIIUU
OKAMEHEJIOCTEM, TMOJE3HbIX HCKOMAEMBIX, MYJSDKM OPraHUYE€CKHX OCTaTKOB
OpTaHU3MOB.

Bupryanbsnas jadoparopHas padora «MozaenupoBanue onbIToB Musiepa—
KOpu 1o n3ydyenunto abMOreHHOTro CUHTE3a OPTaHUYECKUX COCTMHEHU B IEPBUYHOMN
aTMocdepe».

JlabopaTopnass paGora «/3yueHne W ONHUCAHUWE HCKOMAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «/I3ydyeHne 0COOEHHOCTEH CTPOCHUSI PACTCHHMA
Pa3HbIX OTAEIIOBY.



IIpakTuyeckas padora «l3yyeHrne ocoOEHHOCTEN CTPOECHUS TTO3BOHOUYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0Beka — aHTponorenes Paznens: u

3aJ1a4M aHTPOIOJOTUU. METOIbl aHTPOTIOJIOT U H.

CraHoBJICHHE MPEACTABICHUNA O MPOUCXOXKIACHUM 4YeIOoBeKa. PeaurnoszHnie
BO33peHus. COBpEMEHHbIC HAYYHBIE TEOPUU.

Cx0acTBO "eI0BeKa € JKUBOTHRIMH. CHCTEMaTHUECKOE MOI0KEHHE YEJIOBEKA.

CBI/II[CTCJ'IBCTB& CX0JCTBa YCJIOBCKaA C KNBOTHBIMH

CPaBHUTEIHHOMOP(OIIOTHYCCKHE,  IMOPHUOJIOTHIECKHE,
duznonorodnoxumMmuueckue, rmnoBeAeHueckue. OTauyuMs  4YenoBeKa  OT
KUBOTHBIX. [IpsIMOX0K/1€HHE U KOMIUIEKC CBSI3aHHBIX C HUM NpU3HAKOB. Pa3BuTue
TOJIOBHOTO MO3ra ¥ BTOPOW CUTHAJIBHOW CUCTEMBI.

JBrxymue cuibl ((pakTopbl) aHTPOIOreHe3a: OMOJIOTHYECKUE, COLUAIbHBIE.
CooTHolieHne OMONIOTMYECKUX U COLMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauu aHTponoreHe3a. PaHHHE 4YenoOBEKOOOpa3Hble 00E3bSIHbI
(IPOKOHCYJIbI) U PAaHHUE MOHTUJIBI — OOIIME MTPEAKU YEeTTOBEKOOOPa3HBIX 00€3bsiH U
J0JeH. ABCTPAJIONUTEKN — JBYHOTHE MPEIKH JIIOACH. UenoBeK yMenblid, epBble
W3TOTOBJICHUS OPYIHM TpyAa. UenoBeK NpsIMOXOIAIINNA U IIEPBBIA BBIXOJ JIFOAEH 32
npenensl Appuku. YenoBek reiaenboeprckuil — oOLuii mpe1oK HeaH 1IepTaaIbCKOro
YEJIOBEKa M YEJO0BEKa pPa3yMHOro. YenoBek HeaHAEPTAIbCKUM KakK BHUJ JIHOJEU
XOJIOHOTO KJIMMarta. YenoBeK pa3yMHbId COBPEMEHHOTO THMA, JEHUCOBCKUMN
4eJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenaMu AQpukH.

[TaneoreneTrka u NajgeoOreHOMHUKA.

OBOJIONNST COBPEMEHHOTO 4eNioBeKa. ECTecTBEHHBIN OTOOp B MOIMYJISAIUSAX
yesioBeka. MyTanMoHHbIN Tiporiecc U nonumopdusm. [lonmynsinoHHbIE BOJHBI,
npeid reHoB, Murpanus U «3OQPEKT OCHOBATENs» B MOMYJSALMSIX COBPEMEHHOTO
4eJI0BEKa.

UYenoseueckne pacel. [lonstue o pace. bonbmme pacel: eBponeougHas
(eBpazmiickasi),  aBCTpaJIo-HErpoWjaHas  (PKBATOpHaIbHAs),  MOHIOJIOMIHAS
(a3maTcko-aMepuKaHCKas). BpemMs W IyTH pacceneHusi 4eloBeKa IO IUIAHETE.
EnuncTBo  yenoBeueckux pac. HayyHas  HecoCTOSTENBHOCTH  pacu3Ma.
[Tprcnoco01eHHOCTh YeNOBEKa K pa3HbIM yCIIOBUSAM OKpYyXkatoiiei cpesl. BnusHue
reorpadudeckoil cpenpl u aperida reHoB Ha MOPQOJIOTHIO U (PU3NOIOTHIO YETIOBEKA.

MexauciuuiuiiHapaple  MeToabl B (u3myeckodl  (OMOJIOrnyeckom)
AHTPOIIOJIOTMHM.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTUS M MAaJCOAHTPONOJIOTHS
YEJI0BEUECKUX MOoNyJisuuid. bruoconuanbHble Hecaeq0BaHUs IPUPOIBI YEIOBEKA.



HccnenoBaHue KOBOMIOLMH OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.
JleMoHCTpanun

[Hoptpersr: Y. lapBun, JI. JIuku, 5. 4. Pornnckuii, M. M. I'epacumos.

Tabnuipl u cxembl: «MeTOobl AaHTPOIIOIOTUNY, «I 0JTOBHOI MO3T YEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHBI), «CKeneT dYeloBeKa M CKeJeT IIMMITaH3ey,
«PynuMEHTBI U aTaBU3MBIY, «JIBHKYIIME CUIIBI aHTPOIOTEHE3a», « IBOJIIOIMOHHOE
JIPEBO  4EJIOBEKa», «ABCTpaionuTek», «YemoBek  ymenwlit», «YemoBek
NpAMOXOAIINNY, «/[eHucoBckuil yenoBex» «HeanaepTtanbiib», « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEJIOBEKa», «Packl UeloBeKay.

OGopynoBaHue: MyJSKH  OKaMEHEJIOCTeH, TMPeaMETOB MaTepHaIbHON
KyJIbTYphl ~TPEAKOB YEIOBEKa, penpoaykuuu (dororpaduu) KapTHH C
MUQOJIOTUYECKUMU U OUOJCHUCKUMHU CIO)KETaMU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOJOK MCKOIIAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YeI0OBeKa, MOJIEIb
yeperna 4yesioBeKa 1 yepena muMnaH3e, MO/ Ib KUCTH YeJIOBEKa M KUCTH IIUMIIaH3e,
MO/IEJIA TOpCa MPEAKOB YeJIOBEKA.

JlaGopaTtopnass pabGora «/3yyeHue o0coOEHHOCTEH CTPOEHUS CKeJeTa
YEJI0BEKA, CB3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEIIOBEKay.

Tema 6. Ik010TrUsl — HAYKA 0 B3AaUMOOTHOIIICHUSIX OPTAaHU3MOB U
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Kalollei cpeaoi

3apokIeHHne U pa3BUTHE 3K0JIoruM B Tpyaax A. ['ym6onbara, K. @. Pynwe, H.
A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. Cykau€Ba. Pa3gensl U 3amauu
sKO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.

Mertoabl sxonorun. [loneBbie HabMOIEHNUS. DKCIIEPUMEHTHI B 9KOJIOTHUH:
npupoaHbie U jaboparopHbie. MojaenupoBaHue B JKOJOTHH. MOHUTOPUHT
OKpY>KarolIel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATbHBII.

3HaueHUE HSKOJIOTMYECKMX 3HAHUM I 4YEJIOBEKa. JKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€H 4eJloBeuecTBa ¢ npuponoil. dopmupoBaHue
DKOJIOTHYECKOHN KYJIbTYPbI U 3KOJOTUYECKOM IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3nensl skonorun», «MeToabl skonorumy, «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBI».



JlaGopaTopHas padora «3yuenue METOI0B DKOJIOTHYECKUX
WCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Dkojorudeckre (PpakTopsl U 3aKOHOMEpHOCTH uX AeicTBus. Kinaccuduxarms
HKOJIOTHYECKUX (PAKTOPOB: aOMOTUYECKHE, OMOTUYECKHE, aHTpororeHHbie. O0iue
3aKOHOMEPHOCTH JAEUCTBUA 3Kojorndeckux ¢akropoB. [Ipasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpTaHU3MBI.

Abunotndeckue paktopbl. CBET Kak sKonornueckuit paxkrop. JlercTBre pa3Hbix
YYaCTKOB COJTHEYHOTO CIIEKTPAa Ha OPraHU3Mbl. JKOJIOTMYECKHUE TPYIIbl PACTEHUN
Y )KMBOTHBIX 10 OTHOILIEHUIO K cBeTy. CUTHaNIbHAs POJib cBeTa. DOTONEPUOINU3M.

Temneparypa kak skojoruueckuii ¢dakrtop. JleiicTBUe Temrmeparypbl Ha
opraHu3Msbl. [IOMKHUIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonoruueckuit ¢akrop. Ilpucmnocobienus pacTteHud K
noj/iep>KaHuio0 BogHOTO Oananca. Knaccudukanus pacTeHUN N0 OTHOIIEHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl 0OMTaHMA OpPraHU3MOB: BOJHAsl, HAa3€MHO-BO3/YIIHAs, NOYBEHHA,
IyOMHHAsT ~ MOJINOYBEHHAs,  BHYTPUOpPraHM3MEHHas.  PU3NKO-XMMHYECKHE
0COOEHHOCTH cpesi oouTanus opraHu3MoB. [IpucnocobseHuss Opranu3MoB K KU3HU
B pa3HbIX cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHUE PUTMBL. CyTOUYHBIE U
rou4Hble pUTMBL. [IpHUCrOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kuznennsie hopmbl oprann3mMoB. [lousTue o sxuzneHHou hopme. XKuzHeHHbIC
dopMbI pacTeHMil: aepeBbs, KyCTapHUKH, KyCTapHUUYKH, MHOTOJIETHHUE TpPAaBBHI,
OJlIHOJIETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KMUBOTHBIX: TMHIPOOMOHTHI, T€OOUOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue paxtopbl. Buasl OMOTHUECKUX B3aUMOACHCTBUN: KOHKYPEHUNS,
XHUIIHUYEeCTBO, cuMOno3 u ero (opmsl. [lapasutusm, koomepamusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJEeUcTBUS  (Tomumyeckue, ¢opuueckue, (paOpuyeckue).  3HayeHUe
OMOTHYECKHX B3aUMOJICHCTBUI AJIs1 CYILIECTBOBAHUS OPTaHU3MOB B CpeJie 0OUTaHUSI.
[TpyHIMIT KOHKYPEHTHOTO UCKITHOYEHUS.



JdeMoHCcTpauu
Tabmuiel U cxeMbl: «Okoyiorudeckue (akTopel», «CBETOBON CHEKTPY,

«IKOJOTUYECKNE TPYNIbl )KUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TemiokpoBHbIE
JKUBOTHBIC», «XOJIOHHOKPOBHBIE KUBOTHBIE», «DHU3MONOTMYECKUE adanTaluu
XKUBOTHBIX», «Cpeapl OOWUTaHUS OpPraHU3MOB», «DBHOJOTMYECKHE PUTMBD,
«KuzneHHble GOpMBI pacTeHUiD», « Kru3HEHHBIE (POPMBI JKUBOTHBIXY,

«9KocucTEMAa MIMPOKOIMCTBEHHOTO JIECa», « DKOCUCTEMA XBOWHOTO Jeca», «llenn
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Konkypenuus», «Cumomo3»,
«KomMmeHncanuzm».

O6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, INPUCHOCOOJIEHHBIX K
BIUSHUIO PA3JIMYHBIX D3KOJIOTMYECKUX (DaKTOpOB, repOapuu CBETOIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOIIOOMBBIE, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE PACTEHUS, TepOapUu U KOJJIEKIUU TEIIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTEHU, yydyesa NTUL U 3Bepeld, repbapuu
pacTeHMid, OTHOCSIIUXCS K TUrpopuram, Kcepopuram, Me3opuTaM, KOMHATHBIE
pacTeHMsl JAHHBIX TPYII, KOJUIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repO0apuu M KOJUIEKUMHM PACTEHHM W JKUBOTHBIX, OOJIAAIOIIUX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHMSM YCJIOBUH JKU3HHU, Trepbapuu u
KOJUIEKIIMU PACTEHU M >KUBOTHBIX PA3JIUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHbIX OMOTUUECKUX B3aAUMOJEHCTBHUSIX.

JlaGopaTtopHasi pabora «BBIsSBICHHE TMPUCIIOCOOICHUN OpPraHu3MOB K
BIIMSTHUIO CBETa».

Jlaboparopnasi paGora «BbisiBJICeHHE MPUCTIOCOOTICHUI OpPraHu3MOB K
BIIMSIHUIO TEMIIEPaTyphbI».

JlaGopaTopHasi paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUMN U3 pPa3HBIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIMH

OKOJIOTUYECKUE  XapaKTEPUCTUKH  TOMYJISIUU. [Momymsimuss~ kax
Oounonornyeckas cucrema. Poiab HEOTHOPOIHOCTH cpefibl, (pU3ndecKkux 6apbepoB U
0COOEHHOCTEHW OMOJIOTHUH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TMOKa3aTeld MOMYJSIHUU: YHUCIEHHOCTb, TUIOTHOCTD,
BO3pacTHasT M TIOJIOBasi CTPYKTYypa, POXAAEMOCTh, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHS.

Dkosioruyeckas CTpykrypa nonyisanuu. OleHKa YUCIEHHOCTU MOMYJISIIUU.
JvuHamuka nomyisiuuk U €€ peryisiuus. buoThueckuil MOTEHUHANT MOMYJISIUU.
MopenupoBanue TUHaAMUKH onyJsiuu. KprBbeie pocta YMCIEHHOCTH MOMYJISIUU.



KpuBbie BbDKMBaHMSA. Peryisiius YHUCIEHHOCTH NOMYJSALMM: poJib (aKTOPOB,
3aBUCAIIMX U HE 3aBUCSIINX OT TUIOTHOCTH. DKOJIOTUYECKHE CTPATETUH BUIOB (T- U
K-cTparerun).

[Tonsatue 06 3KojorMuecko Huiie Buaa. Mecroobutanue. MHoromepHas
Mozenb dKosorndeckon Humu J[x. M. XaTunnacona. PazMeppl 5KOJI0rMueCcKOM HULLN.
[ToreHanbHas U peain30BaHHAasT HUIU.

Bun xak cucrema nomynamuid. Apeaibl BUAOB. Buabl M MX JKU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEJCHUSI W MUTpalUid >KUBOTHBIX. buojorudeckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuiel M cXeMbl: «ODKOJIOTHYECKHE XapaKTEPUCTUKH  IOMYJISIIAN,
«IIpocTpancTBeHHass  CTpyKTypa  nomyjsiuuuy, «Bo3pacTHble  muUpaMujibl
nonyasiuun», «CKOpOCTh  3aceleHUs  IMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmamu», «Moaenb skosiorndeckon Humm Jx. WM.  XarduHCOHa».
O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMHU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0sieHus: CeMsiH paCTeHUN K pacCEIICHUION.

Tema 9. Ikoj0rusi CO00IECTB. IKOJOTHUECKHE CUCTEMBI.

CoobmiectBa opranu3moB. buonenoz u ero crpykrypa. CBsizu MeExXIy
OpraHu3MaMH B OMOIICHO3E.

Okocucrema kak OTKpbITas cucrema (A. JIx. Tencnn). DyHKIMOHAIbHbBIE
OJIOKM OpraHu3MOB B OKOCHUCTEME: NPOJIYIEHTb, KOHCYMEHThI, PEIYIEHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enu W ceTtd. AOWOTHUECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCUcTeMaX. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIC  TIOKa3aTelIuW  JKOCHCTEeMbl. buomacca W IPOAYKLHMS.

DKOJIOTHYECKUE THUPAMHJIBI YHCell, OMOMACChl M SHEPTHH. J{uHaMUKa 3K0Cucme.
Kamacmpoguuecxkue nepecmpotixu. @nyxmyayuu. HanpapiieHHbIE 3aKOHOMEPHBIE
CMEHBI COOOIIECTB — CyKIeccuu. llepBUYHBIE M BTOPUYHBIE CYKIIECCHU M HUX
MPUYHUHBI. AHTPOIIOTEHHBIE BO3ICHCTBUS Ha CyKIleccuu. KimmmakcHOe co00IIIecTBoO.
buopasznooOpasue U TOJHOTAa KPYyroBOpOTa BEHIECTB — OCHOBAa YCTOWYHMBOCTHU
cOoO0OIIIEeCTB.

[IpupoaHbIe SKOCHCTEMBI. JKOCUCmeMbl 03€D U peK. DKocucmemvl Mopell U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenell, NyCMmblHb.



AHTpPOTNIOTEHHBIE JIKOCHCTEMBI. ATpo3KocucTeMa. ATrporeHo3. Pazmuaws
MEKTy aHTPOTIOTCHHBIMH U MTPUPOJTHBIMHU SKOCHCTEMaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opoackas
bnopa u dayna. CunanTponuzamusi Topojckod (ayHbl. buonormdeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJIEUCTBHI OPraHU3MOB B
IKocUcTeMax. Poiib Kackaomozo sghghexma u 6u008-20uhuxamopos (Kirouesvix
6U008) 6 hyHxkyuonuposanuu sxocucmem. llepeHOC FHEPTHH U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISIIIUI U YKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBUIA.

Mexanuzmwvi 8030eticmaus 3a2psA3HeHUL PA3HLIX MUNOS HA
CyOOpeanu3MeHHOM, OP2AHUBMEHHOM, NONYNIAYUOHHOM U

IKOCUCEMHOM  YPOBHAX,  OCHOBbI IKOJLOSULECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 B030€LCNEUSL.
MeTo10510THs MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX SKOCHCTEM.

JMemoncrpanuu Iloprper:

A. JIx. Tencnu.

Tabmuiel W CXEMBL: «CTtpyktypa  OuoleHo3a»,  «IKocucTteMa
HIMPOKOJIUCTBEHHOTO JIECa», «DKOCHUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIBHbBIC
IPYIIIbI OPraHU3MOB B 3KOcUCTEME», « KpyroBopoT BelecTB B 3kocucTeMey, «llenu
nUTaHus (TacTOMIHAS, JETPUTHAs)», «IKOJOTHYECKas MUpaMHuaa YHCe,
«IKoJIoTHYeCcKasi MUpaMuaa OMOMACCh», «IKOJIOTHYECKass MUpaMuia SHEPTUNY,
«O0pazoBanue Oosotay, «IlepBuyHas cykieccus», «BoccraHoBieHue jeca mociue
noxapa», «9Kocucrema o3epa», «ArpoueHos», «KpyroBopor BEmIECTB U IMOTOK
SHEPIuM B arpoiieHose», «[Ipumepsl ypOosKocucTEM.

O6GopynoBanue: repdapun pacTEHUM, KOJUICKIIMA HACEKOMBIX, Uydelia ITHIl 1
3Bepel, repbapun KyJabTypHBIX U JUKOPACTYIIUX PACTCHUM, aKBapUyM KaK MOJIEIb
SKOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypo03KOCUCTEMBD».

JlaGopaTtopnasi padora «/3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX).

IKeKypeusi «IKCKYpCcUsi B TUIMMYHBIA OuoreoiieHo3 (B ayOpaBy, Oepe3HsK,
CIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «IDKCKYypCHsi B arpodKocucTeMy (Ha IOJie WIM B TEIJIUYHOE
XO3MCTBO)».



Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocepa — oOmemnaneTapras o0omouka 3eMiH, TA€ CYIIECTBYET WIH
CyIlIeCTBOBaJa XU3Hb. Pa3BuTue npenacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepuaackoro o 6mochepe. Obmactu 6uocheps! u e€ coctan. JKupoe
BeIeCTBO Orochepsl u ero PyHKITUH.

3aKOHOMEPHOCTH cylecTBoBaHusl 6uocdepsl. OcodeHHOCTH Onocdepbl Kak
rio6abHON 3KOCUCTEMBI. JlnHamMuyeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKUE IIUKIIBI (YIiIepoia, a30Ta). PUTMUYHOCTD SIBJICHUH B
onocdepe.

3oHanbHOCTH Ouocdepsl. [lonarue o 6rome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMWHBIE JIeca, CMEIIaHHbIE U IIIMPOKOJIUCTBEHHBIE JIeca, CTEH, CABaHHBI, ITyCTHIHM,
TPONUYECKHUE JIECA, BBICOKOTOpbs. KimmaT, pacTUTENbHBIA M >KUBOTHBIA MHp
OMOMOB CYIIIH.

Crpyktypa U QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOI0 MOTEHIMAIa U
ounochepubix QyHkimii. JleMmoHcTpannu

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

Tabmuubr u cxemsl: «I'eochepsr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyroBopoT yriepoma B mnpupoae», «KpyroBopor kuciopoaa B TpUPOJIE»,
«KpyroBopoT Boabl B mpupone», «OcHOBHbIE OMOMBI cymmn», «Kinmarnueckue
nosica 3emum», « TyHapa», «Tairay, «CMmemaHHbl jecy», «IIIMpOKOJIUCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBaHue: repOapuu pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMH )KUBOTHBIX.

Tema 11. YennoBek u okpy:xkaoumias cpeaa

DKOJIOTUYECKHE KpPHU3UChl W HX TMpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpsa3HeHue Bo3AyIHON cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHUE BOJTHOM
cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouyBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOTEHHOE BO3AECHUCTBUE HA PACTUTENBHBIN U KUBOTHBIA Mup. OxpaHa
pPaCTUTENILHOTO U UBOTHOrO MHpa. OCHOBHBIE MNPUHIMIBLI OXPAaHbl MPHUPOIBI.
Kpachubie kauru. Oco6o oxpansiemsie npupoubie Tepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TAPKHU.

OCHOBHbBIE TPUHLMUIBI YCTOMYMBOTO PA3BUTHUSI UYEJIOBEUECTBA U IPUPOJIBI.
PaunonanbHOE  NPUPOAOIONB30BAHUE U COXpAaHEHHE  OHMOJIOTMYECKOTO
pasHooOpasust 3emum. OOIME 3aKOHOMEPHOCTH TJI00AbHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE MOCIEICTBHUS.



Pa3BuTe METOMOB MOHWUTOPHWHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX
npouieccoB. Cucmemmuvie ucciedo8anusi nepexooa K pecypcocbepezaoujeil U
KOHKYPEHMOCNOCoOHOU 3Hepeemuke. buonocuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvle ungopmayuonnvle cucmemvl, obecneuusaowjue O00CmMyn K
uHgopmayuu NnO  COCMOSHUIO OMOENbHbIX 6U008 U 9Kkocucmem. (OcCHOBbI
IKOpeaburumayuu SKocucmem u cnocobo8 60pvovl ¢ 6LULONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u nazemuuix sxkocucmem. JleMOHCTPaluu

Tabmuis! u cxeMbl: «3arpsi3HeHHE aTMOCchephD», «3arps3HeHHe THAPOC(ephD»,
«3arpsizHeHue ouBb, «IlapHUKOBBII 3P PexTy, «Ocob60 oxpaHsieMble IPUPOIHBIC
Tepputopun», «Mogenu ympasisemoro Mmupay. OOopynoBanue: dotorpadun
OXpaHsAEMBIX pacTeHHU U )kUBOTHBIX KpacHo kanuru Poccniickont @enepanun,

KpacHoii KHUTH peTHOHA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

O®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOyJarOIMMUCSL TIPOTrpaMM  CpPeAHEero o0mero o0pa3oBaHUsA: JIMYHOCTHBIC,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHHS MPOrpPaMMbI [0 OMOJIOTUU
BBIICJICHBI CIICIYIOIINE COCTABIISIONINEG: OCO3HAHUE OOYUYAIOIIMMHUCS POCCHUICKOM
IPAXKIAHCKON UJIEHTUYHOCTH — FTOTOBHOCTU K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIPEACNICHUI0, Hanuuue Mmomueayuu K  OOy4EeHUIO  OHOJIOTHH,
yenenanpaeienHoe paszeumue BHYTPEHHHX YOEXKICHHM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HUCTOPUYECKUX TPAJAMIMK pPa3BUTHS OHUOJIOTHYECKOTO
3HAHMSL, 20MOBHOCMb U CHOCOOHOCMb 00YYaIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, MPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOTO 00Pa30BaHUS, HaAIUYUe NPABOCO3HANHUSA YKOIOTUUECKON KYJIbTYPHI,
cnocobHocmu cmasums UENN U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS IPOrPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS B
€UHCTBE YYEOHON ¢ BOCHUTATEIbHOW JEATEIBHOCTU B COOTBETCTBUU C
TPAAULMOHHBIMA  POCCHUICKMMHU  COLIMOKYJIBTYPHBIMU, HMCTOPHUYECKUMH U
JTyXOBHOHPABCTBEHHBIMU IICHHOCTSMH, MPHUHSATHIMH B OOIIECTBE MpaBWIAMU U
HOpPMaMU MOBEEHUS U CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHMSI, CAMOBOCTIUTaAHUS
U CAaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEW NO3WUILHMHM JUYHOCTH, MATPUOTU3MA U
YBOKEHUSI K 3aKOHY U IPABOMOPSIIKY, YEJIOBEKY Tpyda U CTaplieMy MOKOJEHUIO,
B3aMMHOTO YBa)KCHUS, OEPEKHOTO OTHOIICHHS K KYJbTYPHOMY HacleAUI0 U
TPpAAUIMSAM MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuiickon denepanuu, npupone u
OKpYKaroUIEn cpelie.

JIM4HOCTHBIE PEe3yNIbTaThl OCBOCHUS Y4eOHOTO npeaMeTa « bBuoaorus JoMIKHBI
OTpaxkaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  yOEXIEHWUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHHUE >KU3HEHHOTO
OMbITA U OMBITA JIEATEIIBHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HaINpaBJICHUI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCJIE€ B YACTH:



1) rpaKaaHCKOro0 BOCIHTAHNS: CHOPMUPOBAHHOCTD IPAXKIAHCKOHN MO3UITUH
oOy4aronierocsi Kak akTMBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUICKOrO  OOIIECTBA;  OCO3HAHHE  CBOUX
KOHCTUTYIIMOHHBIX IPaB U 00S13aHHOCTEM, YBa)KEHUE
3aKOHA U MPABOIOPSJIKa; TOTOBHOCTh K COBMECTHOM TBOPUYECKOM I€ATEILHOCTH MIPU
CO3/IaHMU y4YeOHBIX MPOEKTOB, PEHICHMH YYEeOHBIX W TO3HABATEIBHBIX 3ajad,
BBINIOJIHEHUU ~ OMOJIOTUYECKHX  JIKCIIEPUMEHTOB; CIOCOOHOCTH  ONpPENENsTh
COOCTBEHHYIO IMO3UIIMIO IO OTHOIIEHUIO K

SIBJICHUSIM COBPEMEHHOW XHU3HU U OOBSICHATDH €€; yMEHUE YUUTHIBATh B CBOUX
JNENUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJICUCTBHUS JIFOJIEH C pa3HBIMU
yOEeXKIECHUAMH,  KYJIbTYPHBIMU LHEHHOCTSIMU U COLIMAJIBHBIM
IIOJIOKEHUEM; TOTOBHOCTB K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO
BBITNIOJIHEHMSI Y4€OHBIX, I03HABATEIbHBIX U UCCIIEA0BATEIbCKUX 3a/1a4,
YBa)XKUTEJIBHOTO OTHOUICHUS] K MHEHHUIO ONIIIOHEHTOB MPU 00CYKIEHUH CIIOPHBIX
BOIIPOCOB OMOJIOTMYECKOTO COAEPKaHUS; TOTOBHOCTh K TYMaHUTApHOU U
BOJIOHTEPCKOM JIESATETBHOCTH; 2) NATPHOTHYECKOI0 BOCTIMTAHUSA
c(OPMUPOBAHHOCTh POCCUMCKON I'PaXKTaHCKOW UAEHTUYHOCTHU, TaTPUOTU3MA,
YBaXXEHUS K CBOEMY HapoOy, YyBCTBAa OTBETCTBEHHOCTH Iepea PonuHoM, ropocTu
3a CBOM Kpai, cBOX PoauHy, CBOWM fA3BIK M KYJBTYpY, HNPOLUIOE M HACTOSLIEE
MHOTOHAIllMOHAIBHOIO Hapoaa Poccuy; HEHHOCTHOE OTHOLIEHHE K IMPUPOJHOMY
HACJIEINIO U MaMSTHUKAM MPUPO/IbI,
JNOCTHXKEeHHUSIM Poccun B HayKe, HCKYyCCTBE, CLIOPTE, TEXHOJIOTHUSIX, TPY/IE;
CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKHUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE
OMO0JIOrMH, TOHUMAHUS 3HaYEHUs OMOJIOTHH B TO3HAHUM 3aKOHOB IIPUPOJIbI, B
KU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIeCTBa; UaelHas yOexK1EHHOCTh, TOTOBHOCTD
K CJIy’)KEHUIO ¥ 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro Cyan0y; 3)
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
OCO3HaHUE JTYXOBHBIX IIEHHOCTEH POCCHIICKOro Haponaa; cOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3THUYECKOr0 MOBEAEHUS; CIOCOOHOCTh OLIEHUBATH
CUTYaLIMIO U IPUHUMATh OCO3HAHHBIE PEILICHNUS,

OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LEHHOCTH; OCO3HAaHUE
JUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OY/IyIIET0; OTBETCTBEHHOE OTHOIIICHUE
K CBOUMM POIUTEIAM, CO3JIAHUI0 CEMbU HA OCHOBE OCO3HAHHOIO IIPUHSATHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUM C TPAAULUAMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMA:



ACTETUYECKOE OTHONICHHUE K MUPY, BKITIOUAsI SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;
MMOHUMAaHKE YMOITMOHAIBHOTO BO3ICCTBUS KMBOM IPUPOJILI U €€ IICHHOCTH;
TOTOBHOCTh K CAMOBBIPQ)KEHHIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHE

MPOSIBIIATH KAYECTBAa TBOPUYECKOM JIMUHOCTH;
5) ¢pu3uveckoro BocmuTaHusi, POPpMUPOBAHUS KYJIbTYPbI
310POBbA M IMOIMOHAJILHOTO 0JIarONoJTyYns:

MOHUMAaHHKE U peaIi3aliysl 3J0POBOT0 M 0€30MacHOTo o0pasa *KU3HH (310pOBOE
MUTaHue, COOJTIOICHIE TUTHCHHYECKUX TIPABIII M HOPM, COQTAaHCHPOBAHHBIN PEKIM
3aHATAW W OTHbIXa, perysipHas (Qu3nueckas aKTHUBHOCTB), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHUS K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3J0pPOBbIO; MMOHUMAHHUE IIEHHOCTU MpPaBUJl WHIWBHUAYaJbHOTO U
KOJJICKTUBHOTO
0€30MacHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOMINX 30POBBIO U JKU3HU JIIOJICH;

OCO3HAHUE MOCIEICTBUN U HEMPUSATUS BPEIHBIX TPUBBIYEK (YHIOTPEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

6) TPyA0BOT0 BOCTIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIO0HE;
FOTOBHOCTh K AKTUBHOW JICSATEIIBHOCTH TEXHOJOTMYECKOM M  COIMAIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, INIAHUPOBATH M CAMOCTOSTEIBHO
BBITIOJIHATh ~ TaKyl  JICATCNIBHOCTh, HMHTEpPEC K  pa3Iu4HbIiM  cdepaMm
npodeCCUOHAIBHOW  JEATEeNIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeit mpodeccud U peaqu30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;
TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) IKOJIOrHY€CKOT0 BOCIIUTAHMS

IKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHNE K MTPUPOIe KaK HCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS; MMOBBIIICHNE YPOBHS YKOJIOTHIECKON
KyJbTYypbl: TPHOOpPETEHHE OIbITa IUJIAHUPOBAHUS TIOCTYNIKOB M OLEHKH WX
BO3MOXXHBIX TIOCJIEICTBUN Ui OKpY’KaIOLIEH Cpeapl; OCO3HaHHE TI00alIbHOTO
XapakTepa dKOJOTHIECKUX MPOoOJIeM U TyTel X
pEIIeHHs; CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpeTaeMble MPU U3YYCHUU OMOJIOTHUHU
3HaHWS W YMEHHUSA TPU PEIICHUU TMpoOJeM, CBSI3aHHBIX C PaIlMOHAIBHBIM
NPUPOAOINOIb30BaHUEM  (COOJIOJIEHME TMpaBUJl  TOBEACHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHHWE pPABHOBECHUS B JKOCHUCTEMAX, OXPaHY BHJIOB,
IKOCHCTEeM, Ouocdephl); aKTUBHOE HEMPUSATHE ACHCTBUIA, NPUHOCAIIUX BpPE.



OKpYyXarolel NpUpPOAHONM Cpelle, YMEHHE IPOTHO3UPOBATh HEOJAroNnpUsiTHbIE
HKOJIOTHYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUM U MPEAOTBPAIIATh HX;
HAJIMYKE PA3BUTOTO 3KOJIOTHYECKOTO MBIILICHUS, Y3KOJIOTHYECKOU KYJIBTYPHI, OINBITA
JEATEIIBHOCTH SKOJIOTMYECKOM HAIIPABICHHOCTH, YMEHUS PYKOBOACTBOBATHCS UMU
B II03HABATEIbHOW, KOMMYHUKATUBHON M COLIMAIBHOW IPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH SKOJIOTHUYECKOW HAITPABICHHOCTH;
8) HeHHOCTH HAYYHOTO MO3HAHUSI:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW W OOIIIECTBEHHON MPAKTHUKK, OCHOBAHHOTO HA TUAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;
COBEPILICHCTBOBAHUE SI3IKOBOW U UMTATEIIbCKOM KYJIBTYPhI KaK CPEACTBA
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUSI MUPA; TIOHUMaHUE Crielu)UKu
OMOJIOTMH KaK HAyKHU, OCO3HAHUS €€ poJid B (POPMUPOBAHUHU PAIMOHATIEHOTO
HAay4YHOTO MBIIIUICHUS, CO3/TaHUH 1IEJIOCTHOTO MPE/ICTABICHUS 00 OKPY KaIOIIeM
MHUpE KaK 0 €JUHCTBE MPUPOIbI, UETOBEKA U O0IIECTBA, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHu IpoOJIeM COXpaHEHHS PUPOTHOTO PAaBHOBECHS;
yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHU JJI1 COBPEMEHHOM [IUBUIIN3AIIUN:
o0OecrieueHus HOBOT'O YPOBHS Pa3BUTUS MEAUIIMHBI, CO3JaHUE MTEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh pecypcHble MpoOJIeMbl pa3BUTHUS
YEeJI0BEYECTBA, MMOMCKA MyTeH BBIX0/1a U3 TJI00ATBHBIX SKOJIOTMYECKUX MPOOJIeM U
obecrnieueHust nepexona K YCTOMYHUBOMY Pa3BUTHIO,
palMOHAIIBHOMY HCIOJIb30BAHUIO TPUPOJTHBIX PECYPCOB U  (HOPMHUPOBAHUIO
HOBBIX CTAHAAPTOB >KU3HU; 3aMHTEPECOBAHHOCTHh B IMOJYUYCHUH OMOJOTHUYECKUX
3HAHWM B TIEJISIX TOBBIIMICHHUS  OOIIEH  KyJbTYypbl, €CTECTBEHHO-HAyYHOUH
IrPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIMOHAJIBLHOM TpPaMOTHOCTHU
oOyyaromuxcsi, popMupyeMon Mpu U3y4YEHUH OUOJOTUM; MOHUMAHUE CYIIHOCTHU
METOJ/IOB TIO3HAHUS, WCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
HCIIOJB30BaTh MOJlydaeMble 3HAHUS JUIsl aHaliu3a W OOBSICHEHUS SBJICHUMN
OKPYXKaILIEro MUpa MU MNPOUCXOMSIIIMX B HEM H3MEHEHUW, YMEHUE JI€JaTh
000CHOBaHHBIC 3aKIIOYEHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIITUXCS IAHHBIX C
LEJIbI0 TOJy4eHUsI JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTh CaMOCTOSITEILHO
UCITOJIH30BATh OMOJIOTUYECKHUE 3HAHUS IS
peleHusi MpooJieM B peadbHbIX XKU3HEHHBIX CUTYallUsIX; OCO3HAHHE ILIEHHOCTH
HAYYHOU JIESITETbHOCTH, TOTOBHOCTh OCYIIECTBIISITh

IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTD MHANBUAYAJIbHO U B I'PYIIIC,



T'OTOBHOCTb 141 CIIOCOOHOCTh K HEIIPCPLIBHOMY 06p330BaHI/IIO )41
caM006pa3013aHm0, K aKTHUBHOMY IIOJYYCHHUIO HOBBIX 3HaHUW MO OHMOJIOTHH B
COOTBCTCTBUHU C ) XKU3HCHHBIMH HOTp€6HOCT51MI/I.

METANIPEJAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOCHHUS y4eOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAaYyuUMble Ui (QOPMHUPOBAHUS MHUPOBO33PEHHS OO0YYaIOIIUXCS
MEXIUCIUTUTMHAPHBIE (MEXMIpPEeIMETHbIE) OOIIeHAyYHbIE MOHITHS, OTPaXaIOIUe
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHeud(uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, HEPIHs, SBJICHUE, MPOIECC,
CUCTEMA, Hay4dHbIH (DaKT, IPUHIIMI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCJIEI0BAHNE, HA0IIIOIEHHE, U3MEPEHNE, SKCIEPUMEHT U IPYTUE); YHUBEPCAIbHbBIE
yueOHble JIeHCTBUSL (IIO3HABATEJIbHBIE, KOMMYHHMKATHBHbBIC, PETYJIATHUBHBIC),
obecneunBaroniye GopmrupoBanue (GyHKIIMOHATBHON I'PAMOTHOCTH M COIUATIBLHOM
KOMIETEHIIMM  OOy4arolmuxcs; CHOCOOHOCTh OOydYarolUXCsl  MCIHOJIb30BaTh
OCBOCHHBIEC MEXIMCLHUINIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHNS U YHUBEPCAJIBHBIC
y4eOHBbIE IEVCTBUS B TO3HABATEIIBHON U COLIMAJIBHON MIPAKTHUKE.

B pe3ynbrate n3yueHus OMOJIOTUU Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus
y oOyuaromerocss OyayT cQOpMHUpOBaHBI IMO3HABATEIIbHBIE YHUBEPCAJIbHbBIC
yueOHble JEWCTBUS, KOMMYHUKAaTHUBHbIE YHHUBEpCaJbHbIE Y4eOHBIE JEUCTBHUA,
pEryJIATUBHbBIC YHUBEpCAJIbHbIE YUeOHbIE JEHCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeaMeTHbIe pe3yibTaTbl OCBOEHHUS MPOTPAMMBI CPEAHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBgJ1aieHHe YHHBEPCAJbHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIOTHYeCKHE AEHCTBHA: CaMOCTOSTEIBHO (HOPMYIHMPOBATH M
aKTyaJM3UpoBaTh MpoOJieMy, paccMaTpuBaTh €€ BCECTOPOHHE; UCIIOJIb30BATh MPHU
OCBOCHMH 3HAHUM TPUEMBI JIOTHYECKOTO MBIIJICHUS (aHAJIN3a, CHHTE3a, CPABHEHUS,
Kkinaccudukanmm, o000IIEeHNs), PACKPBIBATh CMBICT OHOJIOTHUECKUX TMOHSATUI
(BBIIENATh WX XapakTEepHble TMPU3HAKH, YCTAHABIMBATh CBSI3M C JPYTUMU
MOHSATHUSIMU ); ONIPEAEIISATD 1NN IeATeIbHOCTH, 3a/1aBasi MapaMeTphbl U KPUTEPUU UX
JOCTH)KEHHSI, COOTHOCUTD PE3YJIbTaThl ACSITEIBHOCTU C MOCTABICHHBIMH LEISMU;
UCITIOJIb30BaTh OMOJOTUYECKHE MOHATUS ISl OOBsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOU MPUPOJIBL; CTPOUTH JIOTHUECKUE PACCYk ACHUS (MHIYKTUBHbIE, € TyKTUBHBIE,
[0 aHAJIOTHH), BBISIBIATH 3aKOHOMEPHOCTU U NMPOTUBOPEUHS B PACCMATPUBAEMBIX



SBJICHUSX, (POPMYJINPOBATH BBIBOJIbI U 3aKIFOUECHHMS; IPUMEHATh CXEMHOMO/IEIIbHBIE

CpEeICTBa JJIsl MPEACTABIICHUS CYLIECTBEHHBIX CBSI3€H M OTHOLIEHUI B U3y4aeMbIX

OMOJOrMYECKUX OOBEKTaX, a TAK)KE MPOTUBOPEUUI PA3HOIO POJia, BHISBICHHBIX B

pa3IMUHbIX MHGOPMALMOHHBIX HCTOYHUKAX; pa3padarbiBaTh IUIAH PELICHUS

po0JIeMbl ¢ YUETOM aHaTN3a UMEIOITNXCS

MaTepuagbHbIX M HEMaTepUAIbHBIX PECYpCOB; BHOCHTH KOPPEKTHBBI B
JESTENIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB

LENsIM, OLIEHWBATh PUCKH TMOCIEACTBUM JESITEIBHOCTH; KOOPAUHHMPOBATh U
BBITNOJIHATH pa0dOTy B YCIOBUSX PEaIbHOIO,

BUPTYaJIbHOIO U KOMOMHHPOBAHHOTO B3aMMOJICICTBYS; pa3BUBATh
KpPEaTUBHOE MBIILIEHUE IPU PEUIEHUH )KM3HEHHBIX MTPOOJIEM.

2) ©0a3oBble HMCCJeNOBaTeIbCKHE JelCTBHMSI: BIaJCTh  HaBBIKAMU
y9eOHOUCCIIETOBATEILCKOW U MPOCKTHOM JESITCIBHOCTH, HAaBBIKAMH pa3pelIeHUs
po0seM, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOATEIEHOMY MOMCKY METOJI0B
pEIICHNs] TPAKTUYECKUX 3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOAOB TO3HAHUS;
WCITOJIB30BATh PA3IMIHBIC BHJIBI ACSITEIBHOCTH 10 TIOJYICHHIO HOBOTO 3HAHMS, €TO
WHTEpIpETalUU, MPeoOpPa30BaHUIO U MPUMEHEHHUIO B YYCOHBIX CUTYyaIUsSX, B TOM
YUCJIC TIPA CO3/IaHUH YUCOHBIX U COITMAIBHBIX MPOCKTOB; (HOPMHUPOBATh HAYUHBIH
THUII MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTUEH,

KITFOUEBBIMU TOHATUSMH M METOJAaMH; CTaBUTh W (OPMYIHUPOBATh COOCTBEHHBIE
3a/1auu B 00pa3oBaTeIbHON

JESATCIIBHOCTH Y )KM3HCHHBIX CUTYAIUAX; BBISABIIATH IPUUUHHO-CIICACTBCHHBIC CBSI3H
U aKTyaJM3upoBaTh 3ajJady, BBIJBUTATh THIIOTE3y €€ PEIICHUs, HaXOIUTh
apryMEHTBI IS J0Ka3aTeIbCTBA CBOMX YTBEPIKIACHUH, 3aJaBaTh IapaMeTphbl U
KPUTCPUU PpEIICHHS, aHAIM3UPOBATh IIOJIYYCHHBIC B XOJC PCIICHUSA 3a7add
pe3yNbTaThl, KPHUTHYECKH OICHUBATh HX JOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MCHCHHEC B HOBBIX YCJIOBHSX; JIaBaTh OIICHKY HOBBIM CHUTYyallUsIM, OILICHHBATh
NPUOOPETEHHBIA ONBIT, OCYINECTBJATh IEJICHANPABICHHBIA IMOMCK IepeHoca
CPEJICTB U CITOCOOOB
JICHCTBUS B MPO(PECCHOHANBHYIO Cpely; YMEThb IICPEHOCHUTh 3HAHUSA B
M03HABATEIIBHYIO M MPAKTUYCCKYIO 00J1acTH
KU3HEJCATCIIbHOCTH, YMETh HMHTCTPHUPOBATh 3HAHWS W3 PAa3HBIX MPEAMETHBIX
obJyiacTeli; BbIIBUTaTh HOBBIC HJICH, IpeyiaraTh OPUTHHAIbHBIC MOIXOIBI U
pCIICHHMS,

CTaBHUTDb HpO6HeMI)I " 3a/1a"9U, JOITYCKAOIUE AJIbTCPHATUBHBLIC PCIICHUS.

3) pabora ¢ unpopmaumei:



OpPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MHPOPMAIUH (TEKCTE YIeOHOTO
nocoOwsi, Hay4YHO-TIOMYJSIPHOM  JHTEepaType, OHMOJOTHMYECKHX CJOBapsAX U
CIIpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBAThH
UHPOPMAITHIO PA3INIHBIX BHIOB U (HOPM TPEICTABICHUS, KPUTUIECKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTHBOPEUNBOCTH; (DOPMYIUPOBATH 3aMIPOCH U IPUMEHSTh
pa3TUYHBIC METO/IBI TIPH IMOUCKE U
otbope Ouosioruyeckor MHpopMaIuu, HE0OOXOAUMOMN ISl BHITOJHEHUS yUEOHBIX
3ajad4;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS WH(OPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTHA, COBEPLIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS Pa3IMYHBIX
IOUCKOBBIX  CHCTEM; CAMOCTOSTEIBHO  BBIOMpATh  ONTUMAIbHYIO  (opmy
IpeACTaBlICHUsT OuoJornueckod uHpopMauu (CXembl, TpaduKu, JUarpaMMbl,
TaOJINIbI, PUCYHKH U JPYTO€); MCIOJIb30BaTh HAYYHBIN A3BIK B KAUE€CTBE CPEICTBA
npu pabore ¢ OMoaoruueckoi nHGopMaluen: MPUMEHITh XUMUYECKUE, PU3NUECKUE
Y MAaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (POpMyJibl, aOOpEBUATYPY, HOMEHKIIATYDY,
UCIONIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJITHOCTH;

BJIQ/ICTh HAaBBIKAMHM PACIO3HABAHUS U 3aIUTHI
uHdopmaIm, tHPOPMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OBJ’IaHeHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA JEeHUCTBUSIMM

1) o0IeHHe: OCYIIECTBIATh KOMMYHHUKAIIMM BO BCEX cdepax >KU3HH,
aKTUBHO Y4acTBOBATh B AMAJIOTEe WM AUCKYCCUU IO CYLIECTBY 00CYX/1aeMOM TeMBI
(yMeHHe 3a7aBaTh BOIIPOCHI, BHICKA3bIBATh CY>KICHHUSI OTHOCUTEIHHO BBITOJIHEHMS
npeajiaraeMou 3aauu, yYUThIBaTh HHTEPECHI U COTJIACOBAHHOCTD MO3ULIMHI APYTHX
YYaCTHUKOB JMajora WM JUCKYCCHM); paclio3HaBaTh HEBEpOaJIbHbIE CPE/ICTBA
oOLIEHUs1, MTOHUMATh 3HAYE€HHUE COLIMAIIBHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHHUSI
KOH(DJIMKTHBIX CHUTYallUid, YMETh CMSAr4aTb KOHQIUKTHI U BECTH NEPETOBOPHI;
BJA/eTh PA3IUYHBIMM CcHocobaMH OOIIEHHs U B3aMMOJICHCTBHS, IOHHUMATh
HaMEpEeHUs IPYTUX JIIJIeH, IPOSBIATh YBAXKUTEIBHOE OTHOUIEHUE K COOECEAHUKY
U B KOPPEKTHOM opme popMyTupOBaTh CBOM BO3PAKEHUS; pa3BEPHYTO U JIOTUYHO
U3JlaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM

SA3BIKOBBIX CPCACTB.
2) COBMcECTHaA ACATECJIBbHOCTD: IIOHUMAaTb u HCIIOJIB30BaTh

OpEeUMyIIeCTBA KOMAaHIHOM ¥ UHAMBUAYyalIbHOM pabOThl MpU  pEIICHUU
OHOJOrMyeckord  mpoOiemMbl, OOOCHOBBIBATH HEOOXOAUMOCTb  NPUMEHEHHUS



IpynnoBeiX (GOopM B3aWMOJIECHCTBUS MpPU pELICHUWH Yy4eOHOM 3aaaud; BbIOMpATh
TEMAaTUKy U METO/Ibl COBMECTHBIX JEHCTBUM C yUETOM OOIIUX

MHTEPECOB M BO3MOYKHOCTEM KaXKJIOTO YJIEHA KOJUIEKTHMBA; MPUHUMATh LENN

COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATh U KOOPJWHUPOBATh JEHCTBUS IO €€

JOCTUKEHHUIO: COCTABIIATH IUIAH JIEUCTBUMN, PACHIPEAEISATh POJIU C YUETOM MHEHUN

YYaCTHHKOB, OOCYXJaTh PE3yJIbTaTbl COBMECTHOW pPAaOOTHI; OLIECHUBATh KaueCTBO

CBOET0 BKJIAJIa U KayKJOr0 YYaCTHUKA KOMAH/IbI B

o0t pe3ynbTar Mo pa3padOTaHHBIM KPUTEPHUSM; MpeiaraTb HOBBIE MPOEKTHI,
OLICHMBATh UJIEH C MMO3UIIMH HOBU3HBI,

OPUTMHAJIBHOCTH, TMPAKTUYECKOM 3HAYMMOCTH; OCYLIECTBIIATh IO3UTUBHOE
CTPAaTETMYECKOE MOBEICHNUE B PA3IMYHBIX

CUTyalu:AaXx, IIPOABJIATE TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH HMHHUIIWMAaTHBHBIM.
OBJ'laIleHI/Ie YHUBEPCAJIBHBIMHU PETryJIAATHBHBIMHA HGFICTBI/IHMPI!

1) camoopranu3amnusi: UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS [ISI BBISIBIICHUSI
npoOJieM U ux
pelieHUs] B OJKU3HCHHBIX U YyYEOHBIX CHTYyaIlMsAX; BBIOMpATh Ha OCHOBE
OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JICUCTBUSX U
MOCTYIKax MO OTHOIICHHWIO K >KMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 370POBBIO
OKPY’KaIOILIMX; CaMOCTOSITEJIbHO OCYIIECTBISATh IO3HABATEIbHYIO NEATEIbHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh H (HOpPMYyIUMpOBaThH COOCTBEHHBIE 3aJaud B
00pa30BaTEeNbHON JEATEIBHOCTH W KU3HEHHBIX CHTYaIMsIX; CaMOCTOSTEIHHO
COCTABJISITH IUIAH PEIICHUS POOIEMBI C YIETOM
UMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEM W MPEANOYTEHUM; TaBaTh
OIICHKY HOBBIM CUTYaIIMsIM; PACIIUPATh PaMKU y4€OHOTO MIPEeIMETa Ha OCHOBE
JUYHBIX TPEATNOYTEHUN; JIeJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro,
OpaTh OTBETCTBEHHOCTh
3a peIlIeHHe; OIICHUBATh MPUOOPETEHHBIHN OIBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO U
NPOSIBIICHUIO INHPOKOW OJPYAULMKM B Pa3HBIX O0NACTAX 3HAHHWHA, TOCTOSHHO
TIOBBIIIATE CBOW 00Pa30BaTENbHBIA U KYJIBTYPHBIH YPOBEHB. 2) CAMOKOHTPOJIb:
JaBaTh OIICHKY HOBBIM CHUTYyallsiM, BHOCHTH KOPPEKTHUBBI B JCSATEIHHOCTD,
OILICHWBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM; BJIa/IETh HABBIKAMH ITO3HABATEITHHON
pedaexcun Kak OCO3HAHMS COBEPIIIAEMbIX JCHCTBUN U MBICTUTEIBHBIX MTPOIIECCOB,
WX pe3ylbTaTOB M OCHOBAHUM, HMCIOJB30BaTh MPUEMBI pedIeKCHH IS OIICHKH
CUTYyaIluH, BEIOOpA BEPHOTO PEIICHUS, YMETh OLIEHWBATh PUCKA M CBOCBPEMEHHO
MPUHUMATh PEIIECHUS TI0 UX CHUKXEHUIO; MTPUHUMATh MOTHBBI U apTyMEHTHI APYTHUX
IIPU aHAIHM3€E PE3yIbTaTOB



AesTeNbHOCTH; 3) MPUHsITHE ce0si M APYIHX: NPUHUMATH Ce0sl, IOHNMas CBOM
HEJIOCTaTKU U JIOCTOMHCTBA; MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MpH
aHaJIM3€ pe3yJbTaTOB

NesATEeIbHOCTH; PU3HABATh CBOE MIPABO U MPABO JAPYrUX Ha OMIMOKH; pa3BUBATh
CHOCOOHOCTH MOHUMATh MUP C MO3ULIMU APYTOTO YEIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenqmeTHBIE pe3yabTaThl OCBOCHUS COACPIKAaHUS Y4eOHOro MpeaMeTa
«buonoruss» Ha yryONEHHOM YpPOBHE OpPUEHTUPOBAHBI Ha oOOEcIeUYeHHE
npoduiabHOro  oO0yuyeHuss  oOydamomuxcss  Omomormu. OHHM — BKIIIOYAIOT:
crienupuveckre Ui OMOJIOTHH HAyYHBIC 3HAHUS, YMCHHS U CIIOCOOBI JICHCTBHM 110
OCBOCHHIO, MHTEPIIPETALMU U MPEOOPa30BaHUIO 3HAHUMN, BUIBI JEATEIBHOCTHU IO
TIOJTYYCHHUIO HOBBIX 3HAHWM W WX NMPUMCHEHUIO B Pa3IMYHBIX yUEOHBIX, a TAKXKE B
peaNbHBIX JKM3HEHHBIX CUTyalusx. [IpeMeTHbie pe3ynbTaThl MPEACTAaBICHBI IO
rofaM U3y4eHUsl.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS ydeOHOTO Tpeamera «buomorus» B 10
Kacce JOKHbBI OTPaXXaTh:

c(OPMHUPOBAHHOCTh 3HAHMM O MeCT€ M poJu OWOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHM E€CTECTBEHHO-HAYYHOW KApTUHBI MUpa, B
MO3HAHWM  3aKOHOB  MPHUPOJBI W  PEIICHHMH MPOoOJIEeM  PalMOHAILHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUYEHBIX B Pa3BUTHE
OMOJIOTMH; BIIAJICHUEC CHUCTEMON OHOJIOTUYECKUX 3HAHUM, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIATAONIME OWOJIOTHYECKUE TEPMUHBI M TOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMUBOCTb, POCT U Pa3BUTHUE), OUOJIOTUYECKHUE TEOPUU
(xnetounast teopust T. llIBanna, M. [llneiinena, P. BupxoBa, XxpoMocomMHasi TeOpHsI
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1eHTpax
MHOT000pa3us ¥ MPOUCXOXKECHUS KYJIbTYPHBIX PACTEHUI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOTO TMOKOJICHUS, PACIICIUIEHUS], YUCTOThl TaMET, HE3aBUCUMOIO
HacnenoBanuss [. MeHaensa, TOMOJOTMYECKHX PSAIOB B  HACJIEICTBEHHOMU
n3menunBoctu H. V. BaBuioBa), MpUHIUIIBI

(KOMILJIEMEHTapHOCTH ); BJIaJI€HHE OCHOBHBIMU METOJIaMH HAy4YHOTO TO3HAHUSI,
HCIIOJIb3YEeMbIX B OMOJIOTHUUYECKUX MCCIIEIOBAHUSAX KUBBIX 00BEKTOB (OMHUCAHUE,
U3MepeHue, HaOMI0ICHNE, SKCTICPUMEHT); YMEHUE BBIACIATH CYIIICCTBEHHBIC
MIPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U 3YKAPHUOT, OJTHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTAaHU3MOB, B TOM UHCIIe OaKTepHii, rpruOOB, PaCTCHHUIH,



YKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB M CUCTEM OPTraHOB PACTCHUH,
YKUBOTHBIX, YEJIOBEKA, MPOIIECCOB KU3HEACITEIIbHOCTH, IPOTEKAIOIINX B
OpraHu3Max PaCTEHH, )KUBOTHBIX U YeJIOBEKa, OMOJIOTMUYECKUX MPOIIECCOB:
oOMeHa BelecTB (MeTaboJIn3M), IPEBpaICHUs SHEPTUH, OPOKECHHUS,
aBTOTPO(GHOTO U TeTepOTPO(HOTO TUTIOB MTUTAHUS, ((OTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, MEH03a, raMeToreHe3a, SMOprUoreHe3a, mocTIMOPUOHATILHOIO PAa3BUTHS,
Pa3MHOXEHHUSA,  WHIUBUIYAIBHOIO pa3BUTHSL  OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOOpa; yMEHUE
yCTaHaBJIMBATh B3aUMOCBS3H MEX]y OPraHOUIaMU KJIETKH U UX (QYHKIUSIMH,
CTpOEHHEM KJIETOK Pa3HbIX TKaHEH U X QYHKIHUSIMU, MEXITy OpraHaMu U
CHUCTEMaMU OPTraHOB y PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA U UX (YHKIUIMHU, MEXTY
CHUCTEMaMU OPTraHOB U UX (DYHKIUSAMH, MEXTY dTallaMy OOMEHa BELIECTB, dTalaMu
KJIETOYHOT'O IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB, dTallaMu SMOPHUOHAIBHOTO
Pa3BUTHS, TEHOTUTIOM U (EHOTUIIOM, (DEHOTUTIOM U (PaKTOpaMH Cpejibl OOUTAHMUS;
YMEHHUE BBISBISATHh OTJIUYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM UHUCIIC
pacCTeHM, )KUBOTHBIX 1 YEJIOBEKA; yMEHUE UCTIOJb30BAaTh COOTBETCTBYIOIIUE
apryMeHThI, OMOJIOTMYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY JIJI TOKa3aTeJIbCTBA
POACTBa OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX T'PYIIT; YMEHUE PEIIaTh
OMOJIOTUYECKUE 3a/1a4H, BBISIBIISATh TPUUUHHO-CIICICTBEHHBIEC CBSI3U MEKITY
UCCIIeNyEeMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSIMU, J€JIaTh BHIBOJIBI U
MIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB; YMEHHUE BBIIOJIHSIThH
1abopaTopHbIE U MPAKTUUECKUE PadboThl, COOJIIOAATh
npaBuwia npu padbore ¢ y4yeOHbIM M JIAOOpaTOPHBIM OOOPYJOBAaHUEM; YMEHHUE
BBIJIBUTaTh THUMOTE3bl, MPOBEPSITh HUX OSKCHEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynaupysi Ueldb HMCCIEAOBAaHUS, AHAIM3UPOBATH MOJYYEHHBIE PE3YJIbTATHI U
JienaTh BBIBOJBI, YMEHHUE Y4YacTBOBAaTh B y4e€OHO-HCCIIENOBATEILCKONW paboTe Mo
OMOJIOTHY, DKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJBHBIX HAyYHBIX
o0111eCcTB, U MyOJUYHO TPEACTABIATH MOJYYEHHBIE PE3YIbTaThl HA YUCHUYECKHUX
KOH(EepeHIIMAX; yMEHHUE OILICHUBATh JOTUYECKHE AaCTHEKThl  COBPEMEHHBIX
UCCJIEI0BAHNUM B 001acTh OMOJIOTUU U MEIULIMHBI (KIIOHUPOBaHUE, UCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAMPABICHHOE W3MEHEHHE T'€HOMa M CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB); YMEHUE  OCYIIECTBIATH OCO3HAHHBIA  BBIOOp  Oymymen
npodeCCUOHAIBHOW ~ JIESITEIBHOCTH B 00JacTH  OWOJIOTHUH,  MEIUIIMHBI,
OMOTEXHOJIOTUH, BETEPUHAPUH, CEITHCKOTO XO3SMCTBA, MUIIIEBOM TPOMBITITUICHHOCTH,
yrayOmnsiTh TMO3HABaTENbHBIM HMHTEPEC, HAMPABICHHBI Ha OCO3HAHHBIN BBIOOP
COOTBETCTBYIOIIECH Mpodeccuu U MpoAoKEHUE OUOJOTUYECKOTO 00pa3oBaHUs B
OpraHu3alusIX CpeaHero npodhecCuoOHANBHOTO U BHICIIEr0 00pa30BaHMUS.



[IpeameTHbIe pe3ynbTaThl OCBOEHUs yuyeOHoro mpeamera «buonorus» B 11
Ks1acce NOJIKHBI OTPaKATh:

chOpPMUPOBAHHOCTh 3HAHMM O MeCcTeé M pOJM OWOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHON
KApTUHBI MUPa, B IO3HAHUH 3aKOHOB IPUPO/IbI U PELIEHUH SKOJOTMYECKUX MPOOIIEM
YyeJlloBeUecCTBa, a  TakkKe B PEIIEHHMH  BOMPOCOB  PAIMOHAIBLHOTO
MPUPOOTIOIH30BaHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIIEHHUS K MPHUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJIE POCCUHUCKHUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH; YMEHHUE BIAJETh CUCTEMOU OMOJIOTUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET ONPENECIEHUS W [OHMMAHHE CYIIHOCTH  OCHOBONOJATrarOIINX
OMOJIOTMYECKUX TEPMHUHOB U TMOHATHH (BUA, dKocucteMa, oOuocdepa),
Oouonoruueckue Tteopun (dBostoLMOHHas Teopus Y. [lapBuHa, cHHTETHYECKas
teopust 3Bomonuu), yuenus (A. H. CeBepuoBa — 0 MyTAX W HampaBICHUIX
sBomoruu, B.W. Bepuanckoro — o 6uocdepe), 3aKkoHbl (TeHETUYECKOTO PABHOBECHS
Jlx. Xapau u B. BaitnOepra, 3apojpimeBoro cxojactBa K. M. bapa), npasuna
(MuanMywMma O. JInOurxa, 5K0I0rn4ecKoil mupamMuabl 3HEPTUH ), TUIIOTE3bI (THIOTE3a
«vupa PHK» V.

['mnbepra); yMeHHWE BIIAAeTh OCHOBHBIMH METOJaMHU HAyYHOTO TIO3HAHUS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKHUX UCCIEAOBAHUSIX )KUBBIX 0OBEKTOB M DKOCUCTEM
(omucaHue, WU3MEpEeHUe, HAOMIOJCHUE, DKCIEPUMEHT), CIIOCOOaMM BBISABJICHUS U
OIICHKH aHTPOIIOTCHHBIX U3MEHEHUH B MPUPOJIC; YMEHUE BBIJCISTH CYIISCTBCHHBIC
MIPU3HAKK: BUJIOB, OMOT'COIICHO30B, SKOCUCTEM M Onocdephl, CTaOMIM3UPYIOIIETO,
JBIDKYIIETO W Pa3phbIBAIONICTO E€CTECTBEHHOTO OTOOpa, auIONaTpPHYeCKOro |
CUMIIATPUYECKOTO BHUI000pPA30BaHUS, BIHMSHUS JBIDKYIIMX CHJI SBOJIONHMH Ha
reHoOH ] TOMYJISAINH, TPHUCIOCOOJEHHOCTH OPTaHU3MOB K cCpefe oOHWTaHwus,
YepeIoBaHUs HAMPABICHUN YBOJIONNH, KPYyTOBOPOTA BEIMIECTB M TTOTOKA SHEPTHUH B
HKOCUCTEMAX; YMEHHE YCTAHABIIMBAThH B3aUMOCBSI3H MEX Y MPOIIECCAMU SBOJIOLINH,
JIBIDKYIIMMH CHJIAMH aHTPOIOTEHE3a, KOMIIOHEHTAMH PA3JIUYHBIX SKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIbHBIC  MPU3HAKKM  JKUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K Cpejlie OOMTaHUs, aOMOTHYECKMX M OMOTUYECKUX
KOMITOHEHTOB ~ 3KOCHCTEM, B3aUMOCBS3€H OpraHm3MOB B  COOOIIECTBAX,
AHTPOTIOTCHHBIX W3MEHEHHH B OJKOCHCTEMaX CBOEM MECTHOCTH; YMEHUE
WCITOJI30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OMOJIOTHYCCKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY JIJISl JIOKAa3aTEIhCTBA POJACTBA OPTAaHU3MOB PAa3HBIX CHUCTEMATHYECKUX
TPy, B3aUMOCBSI3U OPTaHU3MOB U CpeJbl OOMTAHMS, €IMHCTBA YEJIOBEUYECKUX pac,



HEOOXOJMMOCTH COXpPaHEHHMsI MHOrooOpa3usi BUAOB M JKOCHCTEM KaK YCIIOBUS
COCYILIECTBOBAaHUSl MPUPOJBl U YEIOBEUYECTBA; YMEHHE pEIIaTh OWOJIOTHYECKUE
3a/layd, BBIABJISTh INPUYUHHO-CIEIACTBEHHBIE CBSI3M MEXAY HCCIEIyEMbIMU
OMOJIOTMYECKUMHU TPOLIECCaMU U SBJICHUSIMHU, JEJIaTh BBIBOJBI M IPOTHO3BI Ha
OCHOBAaHUM TIOJYYCHHBIX PE3YyJbTaTOB; YMEHHE BBINOJHATH JAOOpaTOpHBIE U
npakTHueckue paboTsl, COOMI0ATH

npaBwia npu paboTe ¢ y4yeOHBIM M JIAOOpPaTOpPHBIM OOOpPYJOBAaHUEM; YMEHHE
BBIJIBUTaTh THUIIOTE3bl, MPOBEPATH HUX SKCHEPUMEHTAIBHBIMU CPEACTBAMHU,
dopMynupysl L€JIb UCCIIECJOBAHMsS, aHAJIM3UPOBATh IOJIyYEHHBIE PE3YJIbTaThl U
JieNaTh BBIBOJBI; YMEHHE Y4YacTBOBATh B yue€OHO-MCCIIENOBATENbCKONH paboTe 1o
OMOJIOTMHU, PKOJOTUU W MEIUUMHE, NPOBOJUMON Ha 0a3e HIKOJbHBIX HAy4YHBIX
o01IecTB, U MyOJIMYHO MPEACTABIATh MOJIYUYEHHBIE PE3YyJIbTaThl HA YUEHHUYECKUX
KOH(pepeHUUAX; YMEHNE OLIEHUBATh TUIIOTE3bI U TEOPUU O MPOUCXOKACHUH KU3HHU,
Yyell0oBeKa M YEJOBEUECKHX pac, O MPUYMHAX, MOCIEACTBUIX M CHOco0ax
IpeIOTBpalleHHs] II100aJbHBIX HM3MEHEHUH B Ouocdepe; yMEeHHE OCYIIECTBISATH
OCO3HaHHBIA BBIOOpP Oyayiied mnpodecCUOHATBHONW AESATEILHOCTH B 00JacTH
OMOJNIOTHH, HKOJIOTUH, MPUPOJONOIb30BAHUS, MEIULUHBI, OWOTEXHOJIOTHUH,
IICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3SMCTBA, NMUIIEBOM IPOMBIIIJICHHOCTH,
yrayOnsiTh TMO3HABaTENbHBIA MHTEPEC, HAMPABICHHBI Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOLIEH MPOPECCUN U MPOAOHKEHHE OHOJIOrHYecKoro oOpa3oBaHUs B
OpraHu3alusIX CpeIHero npodhecCuoHaNbHOrO U BHICIIET0 00pa30BaHMUs.



TEMATHUYECKOE INTAHUPOBAHUE 10 KJIACC
N/ HanmeHoBaHMe pa3ae/ioB U TeM KomriecTso dacon DJIeKTpoHHbIe (LM (ppoBbIE)
gt MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe pecypchl
1 buonorus xak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUYEHUE 2
3 buonorus knetku 2
4 XUMHUECKasi OpraHu3anus KISTKH 10
5 Crtpoenue 1 GyHKIMU KIETKU 8
5 OOMeH BelIeCTB U NPEBpaICHUE YHEPTUU 9
B KJICTKE
7 HaCJ'Ie,Z[CTBeHIfaSI uHbopManus u 9
peanu3anus e€ B KJIEeTKe
8 Ku3HEHHBIN LUK KIETKH 6
9 Crpoenne U QyHKIIUN OpPTraHU3MOB 17
10 Pa3mHOX€EHME U pa3BUTHE OPraHU3MOB 8
11 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U 9
W3MEHYHMBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6




14 I'eneruka uesoBeka 3
15 Cenekiusi opraHU3MOB 4
16 BuoTtexHOIOrusa U CUHTETHYECKAS 4
ouoorus
17 PesepBHOE Bpemst 1
102

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne i/
MPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
1 3apoxIeHue U Pa3BUTHE 3BOFOIIMOHHBIX 4
NPEJCTaBICHUN B ONOJIOTHH
2 MuxkposBontonus U €€ pe3yJIbTaThl 14
3 Maxpo3BoroIus 1 €€ pe3yabTaThl 6
[TpoucxoxaeHrEe 1 Pa3BUTHE KU3HH HA
4 15
3emie
5 [IpoucxoxaeHue yenoBeka — 10
aHTPOTIOTEHE3
DKOJIOTHS — HayKa O
5 B3aMMOOTHOIICHHSIX OPTAaHU3MOB H 3
HAJOPTaHU3MEHHBIX CUCTEM C
OKpYy>Karollen cpeion
7 Opranusmel 1 cpeia OOUTaHUS 9
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 9
9 DKOJOTHUs COOOIIECTB. DKOIOTHUECKUE 12
CUCTEMBI
10 buocdepa — riobanbHas SKocucTEMa 6
11 UYenmoBek U OKpYy’KaroIas cpeja 6




12 PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







HOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

KoaudecTBO 4acoB

Ne n/m
Tema ypoka Bcero
1 buonorus kak KOMIUIEKCHasI HayKa U KaK 4acTb COBPEMEHHOTO 00I1IecTBa 1
2 JKuBble cucTeMbl U X CBOMCTBA 1
3 YpoBHEBast OpraHu3alys KUBBIX CUCTEM 1
4 HcTopust OTKpbITHS U M3yueHus kieTku. Kierounas teopus 1
MeTto1bI MONIEKYIISIPHOM U KJ1eTO4UHOM Ouonoruu. [lpaktuueckas pabota «M3ydueHue MeTo10B
5 KJIETOYHOU Omosioruu (xpomarorpadus, snekrpodopes, nuddhepeHimaibHoe 1
uentpudyruposanue, [TL[P)»
6 XHUMHUYECKUH COCTAB KIETKH 1
7 MuHepanpHbIe BELIECTBA KIETKH, UX OMOJIIOTHYECKas POJIb 1
8 Opranunueckue BemiecTBa KieTku — oenku. JlaboparopHas pabota «OOHapyxeHUE OEIIKOB C 1
MOMOIIbIO KAYECTBEHHBIX PEaKIIUii»
9 CaoiicTBa, K1accudukanus 1 GyHKINNA OETKOB 1
10 Oprannyeckue BEeUIeCTBA KIETKU — YIIIEBOAbI 1
11 Oprannueckue BenIeCTBa KIETKU — JUIUIbI 1
12 Hyxnennossie kucnotsl. JJHK n PHK. JlaGoparophnas padota «/ccnenoBannue HyKJIEHHOBBIX 1
KHCJIOT, BBIJICJICHHBIX U3 KIIETOK Pa3IMIHBIX OPTaHU3MOB)
13 Crpoenue u pyakuuu AT®. ipyrue nykineosunrpudocdarsr (HTD) 1




14

CexBenupoanue JIHK. MeToapl reHOMHUKH, TPAHCKPUIITOMUKHU, TPOTEOMUKH

15 MeTtoapl CTpYKTypHOU OHOJIOTHN

16 Tunel knetok. [Ipokapuorndeckas kierka

17 Crtpoenue sykapuoTudecKkon KieTku. [IpakTiudeckas pabora «3ydeHrne CBOMCTB KIETOYHON
MeMOpaHbD»

18 [ToBepXHOCTHBIH anmapar KJIeTKH

19 OpnHomeMOpaHHbIe OpraHou/bl KieTku. [Ipaktuueckas pabota «/3yueHue qBMKEHUS
LIUTOIUIa3MbI B PACTUTENBHBIX KJIETKAX»

20 [TosyaBTOHOMHBIE OpraHOM/IbI KJIETKU: MUTOXOHIpUH, Iactuabl. JlabopaTopHas pabora
«MccnenoBanue 1a3Moian3a 1 IemIa3Moiin3a B PaCTUTENbHBIX KIETKAX»

21 HememOpaHHbIe OpraHOUAbI KIETKU

22 Ctpoenue u QyHKIMH s11pa

23 CpaBHuTeNbHAs XapaKTEPUCTHKA KJIETOK dyKapuoT. JlaboparopHas padora «/3yueHue ctpoeHus
KJIETOK Pa3JIMYHbIX OPraHU3MOB
AccuMUISIIIMS U JUCCUMMJISALIUS — JBE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BELIECTB.

24 JlabopaTtopHas pabota «M3yueHue KaTaauTHYECKON aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE
aMUJIa3bl WM KaTajaasbl)»
depMeHTaTUBHBIN XapaKTep peakluil KiieToyHoro Meradbonusma. Jlaboparopuas pabora

25 «M3yueHune pepMeHTaTUBHOTO paCIIEIIICHHS TEPOKCUAA BOAOPOA B PACTUTENBHBIX U )KMBOTHBIX
KJIETKax»

26

Bbenku-akTuBaTOpHI U OCNKU-UHTUOUTOPHI




27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28 DoTOCUHTE3

29 XemocuHntes. JJaboparopHas padota «CpaBHEHHE IPOLIECCOB (DOTOCHHTE3A U XEMOCHHTE3a»

30 AHaspobHbIe opranu3mbl. Buasl 6poskenus. JlabopaTopHas padora «CpaBHEHHE TPOLECCOB
OpOXKEHUS U ABIXAHUSD)

31 AdpoOHBIE OPTaHU3MBL. JTaIbl SJHEPTETHYECKOT0 OOMEHA

32 DHeprus MeMOpaHHOTO rpaaueHTa NpoToHOB. CuHTe3 AT®: pabora nmporonHo AT®-cHHTA3HI

33 Peakuinu MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — Matpuunbiid cuate3 PHK

35 Tpancismus u e€ 3rambl

36 KonupoBanue amuHokucnot. Poss pubocoM B 6uocunTese Oenka

37 Opranu3zanus reHoMa y mpoKapuoT U 3YKapuoT

38 MonekymnsipHble MEXaHU3MBbI SKCIIPECCHH T€HOB Y 2 YKapHOT
Bupycel — BHEKIIeTOUHBIC ()OPMBI KU3HH U O0IMTaTHBIC Tapa3uThl. [IpakTnyeckas padora

3 «Co3znanue MoJIeNId BUPYyCa

40 Bupychsbie 3a00eBanus 4enoBeKa, )KUBOTHBIX, PACTEHUH

41 HanoTexHOIOrMY B OMOJIOTHH Y MEINUIINHE

42 JKU3HEeHHBIN UK KIETKU

43

Matpuunsiii cuntes JJTHK




44

Xpomocomsl. JTaboparopHas pabota «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOTIpENapaTax»

45 JleneHue KJICTKHM — MHTO3

16 Tuns! knetok. Kapuokunes u nurokunes. Jlaboparopuas padora «Habnronenre Muros3a B
KJIETKaX KOHYHMKA KOPEeIKa Jiyka (Ha TOTOBBIX MUKPOIIPETapaTax )

47 Peryisuus »)KU3HEHHOIO LIUKIIA KIETOK

48 OpranusM Kak €IMHOE 11eJ10€

49 Tkanu pacrenuii. JlJaboparopnas padota «3ydyenue Tkanen pacTeHun»

50 TxaHu )KUBOTHBIX U 4esoBeka. JlabopaTopHas padora «M3ydyeHue TkaHel ;KHBOTHBIX

51 Opransl. CucreMmsl opranos. JlaboparopHas padota «/3ydeHre opraHoB I[BETKOBOTO PaCTEHUS»

52 Ornopa Tena opraHu3MoOB

53 JIBI>KeHNE OpraHn3MOB

54 [Intanue oprannzMoB

55 [MuTanne MO3BOHOYHBIX )KUBOTHBIX. [IHIIeBapuTEIbHAS CHCTEMA YeTI0OBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MMO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA

58 TpaHcopT BelecTB y OPraHu3MOB

59 KpoBeHocHas cucTemMa MO3BOHOYHBIX JKHBOTHBIX M YeJIOBEKA

60 Brienenne y opranuzMoB




61

3amuTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa

63 Pa3npaxxuMocCTh U perynsuus y opraHu3MoB

64 ['ymopanbHast perynsuus 1 SHAOKPUHHAs CUCTeMa )KMBOTHBIX U YelIOBeKa

65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB

66 [TomoBoe pa3MHOKEHHUE

67 Meiio3

68 ["amerorenes. OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. JIabopaTopHas pabora «3yueHue
CTPOEHHUS TMOJIOBBIX KJIIETOK Ha TOTOBBIX MUKpOIIpenapaTax»

69 WuauBuayalbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

70 3aksajika OpraHoOB M TKaHEel U3 3apOJIbILIEBBIX JTHUCTKOB

71 Poct u pa3zButue xxuBoTHBIX. JJabopaTopHas paborta «BblsiBIeHHEe MPU3HAKOB CXOJCTBA
3apoJbIlIel TO3BOHOUHBIX JKUBOTHBIX)

79 PasmHoxeHnue u pa3Bute pacreHuil. Jlabopatopnas pabora «CTpoeHHe OpraHOB pa3MHOMKEHHS
BBICUIMX PAaCTEHUII»

73 HcTopust cTaHOBIEHUS M Pa3BUTHSI TCHETUKU KaK HAYKH

74 OcHOBHbIE IOHATHUS U CI/IMB(?'J'II)I rereTuku. JlaboparopHas padora «/[po3oduina kak 00beKT
TCeHETHYECKUX HCCIICTOBAHMIT

75 3aKOHOMEPHOCTH HacleIOBaHMs TPH3HAKOB. MoHOTHOpHIHOE cKpermmBanue. [IpakTrnueckast

paborta "U3ydyeHue pe3ynbTaToB MOHOTHOPUIHOTO CKPEIIUBaHUS Y APO30PHIIbI"




76

[uromornyeckne OCHOBBI MOHOTHOPUIHOTO CKPEIIUBAHUS

77 Ananusupyroliee ckpeuiupanue. Hemonanoe nomMmuHupoBanue

78 Jurubpunnoe ckpemuBanue. [Ipaktuyeckass pabora «M3ydueHue pe3yiabTaToOB JUTHOPUIHOTO
CKPELIMBAHUA Y IPO30(PHIIB»

79 LuTonornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHMS

80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB

81 XpOMOCOMHAasI TEOPUS HACIICICTBEHHOCTH

82 I'eneruka nona

83 I'enoTHm Kak 1eN0CTHAS CUCTEMA

84 ['eHeTHYeCKUIl KOHTPOIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA

85 M3MeHYnBOCTh IPU3HAKOB. BUabl N3MEHUMBOCTH

86 MonudukarmonHas U3MEHIHBOCTh
BapuanuonHslif psi 1 BapuannonHas kpusas. JlaboparopHas pabota «MccnenoBanue

87 3aKOHOMEPHOCTENW MOIUPHUKAIIMOHHON U3MeHUYMBOCTH. [TocTpoeHre BapuallmoHHOTO psijia 1
BapUALMOHHON KPUBOI»

88 I'enoTunyeckas n3MeHUnBOCTh. KoOMOMHATHBHAS H3MEHUYNBOCTh

89 MyTtanuonHas U3MeHYHBOCTb. [IpakTndeckas padora «MyTauu y qpo30Quisl (Ha TOTOBBIX
MHUKpOIpenapaTax)»

90 3aKOHOMEPHOCTH MYTAI[MIOHHOTO Tpoliecca. DMUTeHETHKA U SITUTeHOMHUKA




91 I'eneruka yenoBeka. [IpakTudeckast pabota «CocTaBlIeHHE U aHAIIU3 POIOCIOBHOM) 1

92 MeTtoabl MEAUIIMHCKON T€HETUKU 1

93 3HaueHUe MEIMIMHCKON N'eHETUKU B IPEJOTBPAICHUH U JICUEHUH T'eHETHYECKUX 3a00IeBaHMi 1
YyelioBeKa

94 OcHoBHbIe TIOHATHSA cenekiun. JlaboparopHas pabota «3ydeHne cOpToB KyIbTYypHBIX paCTCHUI 1
Y TIOPO/JT JOMAIITHUX YKHUBOTHBIX)

95 MeToz[cheneKuHOHHoﬁ pabotsl. JlabopaTopHas pabota «/3yueHue METOA0B CEIEeKIIUU 1
pacTeHui»

96 JlocTrxeHus ceneKnn pacTeHul u )KuBOTHBIX. [IpakTideckas pabota «I[IpuBuBKa pacTeHuii» 1

97 CoxpaHeHue, U3y4CHHE U UCTIOIB30BaHNE TEHETHICCKUX PECYPCOB 1

98 bruoTexHoIOTHS KaK HayKa U OTpaciib MPou3BoJIcTBA. [IpakTnyeckas padora «M3yuenue 1
00BEKTOB OMOTEXHOJIOTUM

99 OCHOBHBIE HAIIPABJICHHUS] CHHTETUYECKON OMOJIOTHI 1

100 XpoMOCOMHasi M TeHHAsI MH)KEHEPHUS 1

101 MeaunuHckue OMOTEeXHOJIOTUU 1

102 Pesepaubrit ypok. [loBTopenue, 060011eHEe, cUCTEeMAaTU3aIMs 3HAHUIN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoaudecTBO 4acoB

Ne n/m
Tema ypoka Bcero
1 OpodoniionHas Teopust Y. JlappuHa 1
2 JBroKy1pe cuiibl 3BOJIOLMU BUAOB 110 Y. JlapBuHy 1
3 bopn0a 3a cyiiecTBOBaHUE, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD 1
4 @OopMHUpPOBAHNE CUHTETUYECKON TEOPHUH IBOJIIOLIUH 1
5 OTarnbl 3BOIIOLMOHHOTO MPOLECCa: MUKPOIBOIIOLMS U MaKPOIBOIIOLHS 1
6 [Tonynsuus — sneMeHTapHas €JMHHLA 3BOTIOLUN 1
7 3akoH reHernyeckoro pasHoBecus k. Xapnau, B. Baitn6epra. JlabopaTopnas pabora 1
«BBIsIBIIEHNE H3MEHYMBOCTH Y OCOOEH OTHOTO BHIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 D¢ ekt ocHoBarens. IhdekT OyTHUIOUHOTO ropIIbIIIKA 1
10 Murpauuu. M3omsiuun nonyisiuuii: reorpaduueckas, 6uonoruyeckast 1
11 EcrecTBeHHBII 0TOOp — HaINpaBIAIONIMNA (HAKTOP SBOIIOLUN 1
12 [TonoBoit oTOOp 1
13 [IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKpOdIBoJtouy. JIaboparopHas paboTa L

«M3ydenne apoMop(}o30B ¥ HAMOATANITAIIMN Y PACTEHUN U KUBOTHBIX)»




[Tpumepsl pUCTIOCOOICHHH Y OpraHU3MOB: MOP(OIOrHYecKre, GPU3NOIOTHUECKHUE,

14 onoxumuueckue, nopeneHdeckue. Jlaboparopuas padora «lIpucrnocoOneHust OpraHu3MoB U HX
OTHOCHUTEIIbHAS 11eTIECO00Pa3ZHOCTD)
15 Bun, ero  kpurepumn u cTpykrypa. JlaGopaTtopHas paborta
«CpaBHEHHME BHJOB 110 MOP(OIOTHYECKOMY KPUTEPHIO»
16 CtpykTypa BUaa
17 BunooOpa3oBanue kak pe3yJbTaT MUKPOIBOJIOLUH
18 CBs3b MUKPO3BOJIIOLUH U 3MUJEMHUOJIOTUU
19 Maxpossosonust. [TaneonTonornueckue MeTo bl H3y4eHHs! 3BOJIIOLIUU
20 Buoreorpaduyeckre MeToAb! H3y4SHHUS IBOTIOIIH
21 OMOpPHOIOTHYECKHUE U CPAaBHUTEIBHO-MOP(]OIOrHUEcKre METOIbl U3YUEHHSI SBOTIOLUN
22 MounekynsipHO-TeHETHUECKHE, OMOXMMHUECKUE U MaTEMAaTUYECKUE METOAbl U3YUYEHHUS IBOJIIOLIMU
23 OO01re 3aKOHOMEPHOCTH IBOJTFOIIHH
24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLUU
25 HayuHble runoressl IpoUCX0XKI€HUS )KU3HU Ha 3emiie
26 JloHay4YHBIC MIPEICTABICHUS O 3aPOXKICHUH KU3HU
27 OCHOBHBIE 3TaIbl HEOPTaHWUYECKON IBOJFOLIUN
28 ['umoTe3s! 3apoKACHNUS )KU3HA




Nctopus 3emmu u Mmetobl e€ n3ydenus. Jlaboparopras padota «3ydenue u onvucanue

29 HCKOTIA@MBIX OCTATKOB JIPEBHUX OPTaHU3MOB)»

30 HauanbHble 3Tanbsl OpraHMyecKoi IBOJOLUH

31 DBOJIIONHS DYKApUOT

32 OcHOBHBIE 3Tallbl HBOJIIOLMH pacTUTenbHOro mupa. [Ipakruueckas padora «M3ydyenue
0COOEHHOCTEH CTPOEHUS PACTEHUH PA3HBIX OTIEIIOBY

33 OCHOBHBIE 3TaIlbl HBOJIOLUH KUBOTHOTO MHpa

34 OBouttoLus )KUBOTHBIX. [IpakTrueckas padota «M3yueHne 0coOEHHOCTEH CTPOECHUS TT03BOHOYHBIX
AKHUBOTHBIX)»

35 Pa3Butue xu3Hu Ha 3eMiie IO paM U Nepruoiam

36 MaccoBble BBIMUPaHUSI — 3KOJIOTHYECKHE KPU3UCHI IPOLILIOTO

37 CoBpeMeHHBII 3K0JIOTHYEeCKUH KPU3HC, €r0 0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHMyecKoro MpoIioro

39 OcCHOBHBIE cHCTEMAaTUYECKHE TPYIITbI OPraHU3MOB

40 AHTpPOIIOJIOTHSI — HayKa O Y€JIOBEKE

41 PasBurtne npeacraBieHUi 0 MPOUCXOKIACHUHN YEIIOBEKA

42 Mecto yenoBeka B CUCTEME OpraHudeckoro Mupa. JlaboparopHnas padora «3yduenue
0CcOOEHHOCTEH CTPOECHHUS CKeJIeTa YeJIOBEeKa, CBA3aHHBIX C MPSIMOXOXKICHUEM)

43 JIBU>KyIIMe CUIIbl aHTPOTIOTeHEe3a




44 CooTHouleHrne OMOIOTHYECKUX U COLMATIBHBIX (DAaKTOPOB B aHTPOTIOT€HE3e

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka U MajgeoreHOMHUKA

47 DBOJIIOLHS COBPEMEHHOTO YEJIOBEKa

48 Yenoeueckue pacel. [Ipaktudeckas padora «3ydeHne SKOJIOTHYECKUX aJanTaluil YeIoBeKa

49 MeXIuCIUTUIMHAPHBIE METO/IbI aHTPOTIOIOT U

50 3apokIeHUE U Pa3BUTHE IKOJIOTUN

51 Mertoasi skonoruu. JlabopatopHas padbora «3yueHue MeTo10B IKOJIOTUYECKUX UCCIICTOBAHMIN

52 3HaueHNe SKOJOTHYECKUX 3HAHUH IS 4YeTIOBEeKa

53 Dkosorudeckue HhakTopsl

54 AbGuotnueckue daxktopbl. CBeT kKak 3Konorudeckuit hakrop. Jlaboparopuas padora «BrisiBieHHE
MPHUCIIOCOOTICHUH OPTaHU3MOB K BITUSTHHIO CBETA

55 Abuotnueckue dakropsl. Temmneparypa kak skonorudeckuii pakrop. Jlabopatopnas padora
«BpIsIBIIEHNE IPUCTIOCOOIEHIH OPTaHU3MOB K BIMSIHUIO TEMITEPATYPHI»

56 Abunotnueckue gakropsl. BnaxxHocTh Kak skonornueckuit pakrop. JlaboparopHas pabora
«AHaTOMHYECKHE OCOOCHHOCTH PACTEHHUH U3 PAa3HBIX MECT OOUTAHUS

57 Cpensl 0OuTaHUSI OPraHU3MOB

58 Bronornveckne puTMBbl

59 Xuznennrie GopMbI OpraHN3MOB

60 bruotnueckue hakTopsr




61

3HayeHrne OMOTUYECKUX B3aUMOJICHCTBUH JIJIs CYILIECTBOBAHHS OPTraHU3MOB B Cpejie OOUTaHUs

62 DKOJIOTUYECKHE XaPaKTEPUCTUKU TOMYIISIIHH

63 OcHOBHBIE TIOKA3aTeIH MOMYJSIUH: YUCIECHHOCTD, INIOTHOCTD, BO3PACTHAS U IOJIOBAs CTPYKTypa

64 OCHOBHBIE TIOKA3aTEeH MOMYJISIIH: POKAAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIIH

65 DKoJjorudeckasi CTpyKkTypa nonyJssiuu

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta yricneHHOCTH nomynsauuu. KpuBbie BEDKUBaHUS

68 Okonornyeckas Huia Buja. Jlabopatopuas pabdora «IIpucnocodbnaeHus ceMsiH pacTeHUH K
pacceneHuIo»

69 Bun kak cucrema nomyssuit

70 3aKOHOMEPHOCTH TTOBEJICHHSI 1 MUTPALIUI JKHBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBoport BeliecTB 1 MOTOK SHEPTUU B IKOCUCTEME

74 OCHOBHbBIE TIOKA3aTEIN HIKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [IpupoHbIe S5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMBI MOPEH 1 OKEaHOB




78

IIpupoanblie 3x0ocUCTEMBI. DKOCUCTEMBI TYHJP, JIECOB, CTENIEH, IIyCTHIHb

79 AHTpPONOreHHbIE IKOCHUCTEMBI

80 Ypb6oskocucremsl. [IpakTnueckas padora «3ydenue u onrcanue ypo0oIKOCHCTEMbI»

81 3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 3KOCHCTEMAX

82 MexaHu3MBbl BO3JICHCTBYS 3aTPSA3HEHUN Pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM, OPTaHU3MEHHOM,
MOMYJISIITAOHHOM H SKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmierutanerapaas 060109Kka 3eMiTu

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYyILIeCTBOBaHUs 6rochepsl

86 KpyroBopoThI BemecTB U OHOTCOXMMHYECKHE ITUKITBI

87 3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

83 YcroitunBocTh OuOCcheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneticTBue uenoBeka Ha 6uochepy

91 AHTPOIIOT€HHOE BO3JICHCTBHE HA PACTUTENBHBIN U dKUBOTHBIN MUD

92 Oxpana npupozsl

93 OCHOBHBIE TIPUHITUIIBI YCTOHYHMBOTO PA3BUTHS YSIIOBEUECTBA U TIPUPO,IBI

94 PanmonansHO€ IPUPOAOTIONH30BaHNE U COXPAHEHNUE OMOJIOTHYECKOTO pa3HOO0pa3us 3eMiIn




95 O6o06menne o Teme «MUKPOIBOIIONUS U €€ Pe3yIbTaThl» 1
96 O6061menne o Teme «MaKpOIBOTIONUS U €€ Pe3yIbTaThD» 1
97 O6006mmenue o teme «IIporcxoxaecHNE U pa3BUTHE KU3HHA HA 3eMIIe) 1
98 O6006menue o teme «IIporcxoxaecHre YeT0BeKa — aHTPOIIOTEHER) 1
99 O06001meHue Mo TemMe «IKOJIOTHS — HayKa O B3aUMOOTHOIIEHUSX OPTaHU3MOBY 1
100 O6o006mienne o Teme «OpraHu3mMsbl U cpesia OOMTaHUS 1
101 O06001enue o Teme «IKOJIOTHSI BUIOB U TIOMTYJISIITUAN» 1
102 O606menune o Teme «brochepa — rmodanbHAsI SIKOCUCTEMAY 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

buonorwus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue; 1noj peaakiuei

[Taceunnka B.B., AkiinonepHoe obuiectBo M3narensctBo «IIpocBeiienne»

buonorus, 11 kinacce/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue; moa peaakuuen

[Taceunnka B.B., AkimonepHoe oduiectBo M3narensctBo «IIpocBeiienne»




