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MOACHUTEJIbBHAS 3AININCKA

[Iporpamma mo ydeOHOMy mnpenMmery "buonorus" (nmamee - Ouosnorusi) Ha
ypOBHE cpelHero ooduiero oOpa3zoBaHHUs pa3paboTaHa Ha ocHOBe dDenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparum,
OI'OC COO, Konmenmuu mnpenomaBaHusi ydeOHOTo mpenMera «buonorus» u
OCHOBHBIX MOJIOKEHHUU (peiepanbHOi pabouell mporpaMMbl BOCITUTAHUS.

VYuebnsiii npeamer «buonorus» yriayOnéHHoro ypoBHa uzyueHus (10-11
KJIaCChl) SIBJISIETCSl OJTHUM M3 KOMIIOHEHTOB MIpeameTHoM obnactu «EcrecTBeHHO-
HayuHble mpeameTsl». CormacHo mnonoxeHusMm DPI'OC COO npoduiibHbIE
y4eOHBbIEe MpPEIMEThl, U3ydyaeMble Ha yIIyOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepentnaniu  oOydeHUss Ha YypOBHE CpeaHero oodiiero oOpa3oBaHus U
PU3BaHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXKYy OCHOBHBIM OOIIUM, CPEAHUM
o0muM, cperHuM Tpo(ecCHOHATBHBIM U BBICIIAM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 JTHUX Y4YE€OHBIX MPEAMETOB JIOJKEH OBbITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIIeHHE O00pa30BaTENbHBIX, BOCIUTATENbHBIX M Pa3BHUBAIOIIUX
3a/lay, CBS3aHHBIX C MpoOpUEHTAUEH O00yJarouuxcsi U CTUMYJIHUPOBAHUEM
UHTEpeca K KOHKPETHOM O0JacTH Hay4YHOT'O 3HAHMs, CBS3aHHOTO C OMOJIOTHEH,
MEIULUHOM, SKOJIOTHEN, ICUXOJOTUEN, CTIOPTOM WIIM BOCHHBIM JICJIOM.

[Iporpamma mo yyebHomy mnpeametry "buonmorus" naér npeacraBlieHHE O
eI W 3aJadax u3ydyeHus yudeOHoro mnpeamera «buonorus» Ha yriyOonéHHOM
yYpOBHE, oIpeaenseT 00s3arenbHoe (MHBApUAHTHOE) MIPEIMETHOE COJepKaHHe, ero
CTPYKTYpUpOBaHME TIO pa3fenaM U TeMaM, paclpeielieHe I0 Kjaccam,
PEKOMEHyeT MOCJIEI0BaTeIbHOCTh HM3YUEHHs] YYEOHOro marepuaiga ¢ yd€roMm
MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKM y4eOHOTro Mpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuarmuxcsi. B mnporpamme mno Ouonoruu
peaiu30BaH MPUHLUIT MPEEMCTBEHHOCTH C M3yY€HHEM OHOJOTHMM Ha ypOBHE
OCHOBHOro  oOmiero oOpas3oBaHusi, Omarojgaps 4YeMy [POCMaTpUBAETCS
HalpaBJI€HHOCTh HA  TMOCIEAYIOIlee pa3BUTHE  OHOJOTUYECKUX  3HAHUM,
OpUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILUICHHS, TPEICTaBICHUN O 30pOBOM 00pas3e >KU3HU, Ha
BOCIIUTAaHUE OEPEKHOIO0 OTHOIICHUS K OKpYyXarollel mnpupoaHou cpeae. B
nporpaMme Mo OHMOJOTHMH TakKe IMOKa3aHbl BO3MOKHOCTU Y4YEOHOTO IMpeaMeTa
«buonorus» B peanuzanuu TpeboBanuit DGI'OC COO k mIAHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHbIM M MpPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(OpMUPOBaHWN OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEIbHON  JAESATEIBbHOCTU
00yJaromMXxcsi MO0 OCBOCHUIO COJIEpKaHUsI OHOJOTMYECKOro OOpa3oBaHUsI Ha
YPOBHE CpeAHEro 00I1ero 00pa3oBaHums.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oo0Iero oopasoBaHUs
3aBeplIaeT OMOJIOTMYECKOoe O0pa3oBaHME B IIKOJE W OPHEHTHPOBAaH Ha



paciipeHue u yriayOiaeHue 3HaHWM OOydYaromuxcsi O >KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM W KJIETOYHOM OHMOJIOTHH, 3MOpPHOJIOTMH U OWOJIOTHHM Pa3BUTHSA,
TeHETUKH, CEIEeKIUU, OMOTEXHOJIOTUH, SBOJIIOIMOHHOTO YYEHHUSI U HKOJIOTUH.

Nzydyenne yueOHoro mnpeamera «buomorus» Ha yriiyOJlIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOJATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOMIEMY IOJIYYEHHIO
Ouosiornyeckoro  oOpa3oBaHMsi B  By3aX U OpraHu3alUsX  CPEIHEro
npodeccuonamprHOro 00pazoBanusi. OCHOBY €ro COAEPIKaHUS COCTABISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWM, TOJY4YEHHbIX MpPU  HU3YYEHHH  OOYy4YaroUMMUCS
COOTBETCTBYIOIIUX CHCTEMATHUECKUX Pa3ZelioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero oOpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS MOJydyaroT pa3BuThe. Tak,
pacimvpeHbl W yrIyOleHbl OHMONOTHMYECKHE 3HAHWS O PACTEHHSX, YKUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOTHUTEIHHO BKIIFOUEHBI OMOJIOTHUECKHE CBEJCHHS MPUKIAIHOTO U IOUCKOBOTO
XapakTepa, KOTOPhIE MOXHO HCIOJb30BaTh KAK OPUEHTUPHI IS MOCIEAYIOLIErO
BeIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTUYECKHX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJTYYEHHBIMU OOYYAIOIIMMUCS NpPHU H3YyYEHUU
($u3nKH, XUMHUH, Teorpaduu U MaTEMaTUKH.

CrpykTypa mnporpaMmbl 1o ydeOHOMYy rmpeamery "buosorusa" oTpaxaer
CUCTEMHO-YPOBHEBBI W HBOJIOLMOHHBIM TMOAXOABl K H3YYEHUIO OHOJIOTHUH.
CormacHo UM, U3y4arloTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC TSI JKUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3alliu, SBOJIIOLMK OPraHUYECKOTo MHUpa Ha 3eMiJle,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3HooOpa3usi IutaHetsl. Tak, B 10 kmacce
U3y4al0TCsI OCHOBBI MOJICKYJISIPHOM M KJIETOYHON OWOIOTHH, SMOpPUOIOTHH U
OMOJIOTUM Pa3BUTHS, TEHETUKU U CEJEKLUHH, OMOTEXHOJOTUH U CHUHTETUYECKOMN
OMOIOTUH, aKTyaIM3UPYIOTCS 3HAHUS OOydarolmuxcs Mo OOTaHWKE, 300JIOTHH,
aHaroMuu, ¢usnosorud uenoeka. B 11 kiacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHe, OCHOBBI KOJIOTUHU U y4eHHE 0 Ouocdepe.

VYueOnbiii npeamer  «buonmorus»  mpusBaH ~ 00ecHEUYUTb  OCBOCHHE
oOy4armuMucs OUOJIOTMYECKUX TEOpUN U 3aKOHOB, MEH, IPUHIIUIIOB U TPaBUJI,
JeXKalMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTUHbBI MUPa, 3HAHUH O
CTPOEHUH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIMYJIAINH,
OMOLIEHO3a, YKOCUCTEMBI, O BBLAAIOIINXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTUH, MPUKIIAJHBIX aCIIEKTaX OMOJIOTUYeCKUX 3HaHUM. Jis
pa3BUTUS W TOJNCPKAaHUS HMHTEpeca oOydaromuxcs K OHONOTHH HapsAgy Co
3HAYUTENIbHBIM O0BEMOM TEOPETUUECKOTO MaTepualia B COAECpPKaHUM MPOrpaMMbl
Mo OMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOpPHEH CTAaHOBIEHUS U PA3BUTHSA
TOM WM WHOW 00JiacTh OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B pellIeHUE BaXKHEUIINX OMOJOTHUECKUX U 3KOJOTHUYECKHUX MPOOIIEM.



Lenb uzydenus yuebHoro npeamera «buonorus» Ha yriyOiaéHHOM ypOBHE —
OBIafieHuEe  OOYydYaloNMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU
OpraHu3alMy JKUBBIX CHCTEM pa3HOrO paHra U MpUHOOpEeTeHUuEe yMEHHH
MCIIOJIb30BaTh 3TH 3HAHUSA B (POPMUPOBAHMM MHTEpPECA K ONMpEAETEHHON 00IacTh
PO(ECCUOHATILHON JIeATETbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WJIH K BBIOOPY
y4eOHOT0 3aBeICHUS TSl TPOIOKEHUS OMOJIOTHYECKOT0 00pa3oBaHMUsl.

HocTwkenune 1enu wu3yudeHus yuyeOHoro mnpeamera «buosiorus» Ha
yriayOnEHHOM YpOBHE 00€CTIEUMBACTCS PELICHUEM CIETYIOUMX 3aau:

OCBOEHHE O0YYaIOIMMHUCI CUCTEMbl OMOJIOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIHUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpPA; O
CTPO€HHHM, MHOTOOOpa3MM M OCOOEHHOCTAX OMOJOTMYECKUX CcHCTeM (KIIEeTKa,
OpraHu3M, MOMyJIALKs, BUJ, OMOTeoIeH03, Orocdepa); O BBIIAIOUINXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAaHUSAX B OMOJIOTHUY;

O3HaKOMJICHHWE OO0YyYalolMXcsi C METOJaMH TMO3HAHHS >KHUBOM TNPUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJlaMU  OMOJIOTMYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOU OMOJOTUH, HSMOPHOIOTMM U OHOJOTUU PA3BUTHS, TEHETUKH W
CEeNeKIINH, OWOTEXHOJNOTUM W CHHTETUYECKOW OWONIOTHH, TMaJCOHTOJIOTHH,
HKOJIOTMM);  METOJAAMU  CAMOCTOATEIBHOTO  MPOBEACHUS  OUOJIOTUYECKUX
UCcCeOBaHU B JjabopaTopur W B mpupoje (HaOmroleHue, HU3MEpEHue,
AKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBIafieHNe OOyYaIOIMUMHUCS YMEHHUSIMU: CAMOCTOATEIHHO  HAXO/WTH,
aHAJIM3UPOBATh W HCIOJIB30BaTh OMOJOTHUECKYI0 WH(POPMAIUIO; TOJIH30BATHCS
OMOJIOTUYECKOW TEPMHUHOJIOTHEH M CHMBOJIMKOW; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM W CONHMATBFHO-DKOHOMHUYECKMMH W SKOJIOTHYECKHUMHU
npo0bJieMaMy YEeIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH IIO
OTHOIICHUIO K OKpPY’KaloIIeH NPUPOTHON cpeae, COOCTBEHHOMY 3I0POBBIO H
3I0POBBI0  OKPYXKaIOIIMX  JIIOJed; OOOCHOBBIBATH M COONIOAATH  MEPBI
npouIakTUKH MHPEKIUOHHBIX 3a00JIeBaHUMN, MpaBuia MOBENEHUS B MPUPOIE U
obecrieueHrs 0€30MacCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBpPEMEHHBIC HaAyYHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE y 00yYarOUIMXCs UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B TIPOLIECCE 3HAKOMCTBA C BBIIAIOMIMMUCA OTKPBITUSIMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMU B OHOJIOTUMH, pEIIaeMbIMH €10 MpoOjaeMaMH, METOJ0J0TUEH
OMOJIOTHYECKOTO UCCIIEIOBaHMUS, MIPOBEICHHUS IKCIEPUMEHTATbHBIX
UCCIIEIOBaHUM, peleHus] ONOJIOTUYECKUX 3a]lad, MOAETUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHHUE y OOYYAIOIMIUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
[IEJIOM | K OTAEIBHBIM €€ 00BEKTaM U SBICHUSIM; (DOPMHUPOBAHUE IKOIOTHUECKOH,
TFEeHETUYECKON TPaMOTHOCTH, OOILIEH KyJbTypbl IOBEACHUS B IPUPOJE;
WHTETPAIMU €CTeCTBEHHO-HAYYHBIX 3HAHU;

npuoOpereHue  OO0y4yaroUIMMHCS ~ KOMIIETEHTHOCTH B pallMOHAJIbLHOM
MPUPOJIOIIOIL30BaHNN  (COOJIIOCHUE TpaBUJl TIOBEJEHUS B MPUPOJIC, OXPaHbI
BUJIOB, DKOCUCTEM, OHOC(hEphI), COXPAaHEHUH COOCTBEHHOTO 3/I0POBbS U 3/10POBbS
OKpYy’)KalImux Jrojel  (coOmtogeHus Mep mnpoduiiakTukd — 3a00eBaHUM,
obOecrieueHrne 0E€30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BbIUAMHBIX CHUTYaLUAX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUN B MOBCEAHEBHOM KU3HU;

CO3JaHME  YCIOBUHA  JUIi ~ OCO3HAHHOTO  BBIOOpa  OOy4aroIMUMUCS
WHJAUBHUIYATbHOU o0OpazoBaTeIbHON TPAECKTOPHH, CIOCOOCTBYIOIIEH
noclielyonemMy npoQecCHOHATbHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHANBUAYATHHBIMU HHTEPECAMH U MOTPEOHOCTAMHU PETHOHA.

OO611ee YMCI0 YacoB, OTBEACHHBIX HA M3y4YeHHE OUOJIOTUU Ha YriTyOJIeHHOM
ypOBHE cpeaHero odiiero odpazoBanusi, coctapiser 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hefento), B 11 kinacce — 102 gaca (3 yaca B HeJEIO).

Ot0op OpraHu3alUOHHBIX (OPM, METOJIOB U CPEICTB 0OydeHUs OUOJIOTUU
OCYUIECTBIISICTCS C y4ETOM CHEIH(PUKHA €ro COACPNKAHHUSA M HAIPaBICHHOCTH Ha
OPOAOKEHHE OWOJIOTMYECKOTO 00pa3oBaHUS B  OpraHU3alMsIX CPEIHEro
po(heCCUOHATTLHOTO U BBICIIIETO 00Opa30BaHUS.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00yYE€HUU OMOJIOTUH HA YTIyOJEHHOM YpOBHE
ABIIAETCS MPOBEJEHUE JIaDOpPAaTOPHBIX U MpakTudeckux pador. Taxke ywactue
00y4JaromuXCcsl B BBITIOJHEHUU TPOCKTHBIX W y4eOHO-HCCIEI0BATENBCKIX PaboT,
TEMaTHKa KOTOPBIX ONpENENseTcs Yy4YuTelleM Ha OCHOBE HMMEIOIINXCA
MaTepUaIbHO-TEXHUYECKHUX PECYPCOB M MECTHBIX MPUPOHBIX YCIOBHIA.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

ConepxaHue TporpamMMbl, BBIAEIECHHOE KYpcu6om, HE BXOIUT B IPOBEPKY
rocyaapcTBeHHOM utoropoi arrecrauu (I'MA).

Tema 1. buosorusi Kak HaykKa

CoBpemeHHass OMOJIOTHS — KOMILIEKCHass Hayka. Kparkass ucTopust pa3BUTHS
Ouoniornu.  buosormueckue HaykKd U HU3ydYaeMble ~ UMHU  MPOOJIEMBI.
OyHIaMEHTANIbHBIE, NPUKIAAHBIE W TIOMCKOBBIC HAYYHbIC HWCCIEAOBAHUS B
OMOJIOTHH.

3HavueHne OMOJOTUH B (JOPMUPOBAHUHM COBPEMEHHOUN €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cpsizanHbie ¢ Ouosnorueil. 3HaueHUe OHMOJOTHH B
MPAKTUYECKOM JEATCIIbHOCTA 4YEIOBEKA: MEIULIMHE, CEJIILCKOM  XO35UCTBE,
MPOMBIIIJIEHHOCTH, OXPaHe MPUPO/IBI.

JdeMoHCcTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBun,
V. I'apgeii, I'. Menaens, B. U. Bepuanckuii, U. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTHHM C APYIMMH Haykamm», «Cucrema
OMOJIOTHIECKHUX HAYKY.

Tema 2. 7KuBble cucTeMbI U X U3YYeHHE

JKuBble cuCTEeMBl Kak MpeaMeT u3ydeHus Ouosiorund. CBOWCTBAa KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCT,
CIOXHOCTb W YMOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHU3aIus,
CaMOBOCITPOU3BEACHUE, PA3APAKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHH OpraHu3alMid KUBBIX CHUCTEM: MOJEKYJISIPHBIA, KJIETOYHBIH,
TKAQHEBbIN, OpTaHU3MEHHBIN, MOITY JISIMUOHHO -BUOBOM, 9KOCHUCTEMHBIN
(OmoreonieHoTuueckuii), Ouocdepusiii. Ilporecchl, mnpoucxonsniye B KUBBIX
cucreMax. OCHOBHbIE TpHU3HAKU KWBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepun. Hayku, n3yuaroniye ;KuBble CUCTEMBbI HA PA3HBIX YPOBHSAX OpPraHU3aLINH.

N3ydenune XuBBIX cucTeM. MeToasl Ouosiorndeckoi Hayku. HaGmronmenwe,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alvs, MeTaaHanus3. lloHsaTie o 3aBucumon u
HE3aBUCHUMOW TniepeMeHHoW. IlmanupoBanue »skcnepumenrta. IlocTaHOBKa u
npoBepka runore3. Hynepas runotesa. [loHsTHe BBHIOOPKH U €€ JOCTOBEPHOCTD.
Pa3dbpoc B Ouonormueckux JaHHbIX. ONEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yabTaroB. IIpyuMHBI HCKaXEHUS pE3yJIbTaTOB JKCliepuMeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmumer u cxembl: «OCHOBHBIE TIPU3HAKU KU3HWY», «buomornueckue
cucreMbl», «CBOMCTBA JKMBOM MaTepum», «YPOBHH OPraHU3alHUM KUBOU
npupoabd, «CTpoeHHE >KUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeEJIOBEUECKOro opranusma», «buoreonenos», «buochepa», «Metomabl
U3YUYCHHUS KUBOU IPUPOIBD».

O6GopynoBanue:  jaboparopHoe  0oOOpyAOBaHUE Uit  TMPOBEICHUS
HaAOJIIOACHU I, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHUWE PaA3IMYHBIX METOAOB MpHU
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. Buosorusi KIeTKu

Knerka — cTpykTypHO-QYHKUMOHAJIbHAs eauHuLa >KuBoro. Mcropus
oTKpbITUA KIeTKU. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Illneiinen, P. BupxoB). OCHOBHBIE TOJIOKEHUS COBPEMEHHOM KIETOYHOM
TEOPUHU.

MeTtoabpl  MOJIEKYJAPHOM M KJIETOYHOM  OWOJIOTMM:  MHKPOCKOIIMS,
xpoMarorpadusi, 3nexkTpodopes, METOJI MEYEHbIX aToMoB, auddepeHnnanIbHOe
HeHTpUyTUpoBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue gurcuposanHvix
K1emoK. DIEKTPOHHAss MUKpocKonus. Kougokanvnas mukpockonus. Bumanvhoe
(npusicuzHenHoe) uzyuenue Kiemox.

JleMoHCTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. [1Isann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIA MUKPOCKOID»,
«McTopust pa3BUTHS METOJIOB MUKPOCKOIIUI).

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPUATHHBIX KIETOK.

IlpakTnueckass padora «/3yueHue METOJOB KJIETOYHOM OUOIOTHH
(xpomarorpadus, 3nexktpodopes, auddepeHmanbHoe HEHTPpUGYTUPOBaAHUE,
[I11P)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHL.
Boma m e€ ponp Kak pacTBOpUTENs, peareHTa, y4acTHE B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOpEryisiiuuu. MuHepalbHble BEIIeCTBa KIIETKH, UX OHOJOTHYECKas
poub. POJIb KATHOHOB M AHMOHOB B KJIETKE.

Oprannueckue BenlecTBa KIETKH. buosiormdeckue nojauMepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeKoBOi Mojekyibl. [lepBuunas
CTpykTypa Oenka, THenTuaHas CBs3b. BTopuyHas, TpeTWdHas, 4YeTBEpTUYHAS
cTpykTyphl. JleHarypamus. CsoiictBa OenkoB. Knaccudukanus  Oenkos.
buonornueckue pyHkuuu 6enkoB. [lpuonol.



VYrneBonabl. MoOHOCaxapu/ibl, IMCaxapyabl, OJIUTOCAXapuabl U MOJUCAXaPHUIbIL.
O6mmii mnaH cTpoeHHs U (U3HKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GpyHKINN YTIIEBOJOB.

Jlunuael. I'mapodunsHo-THapOPOOHEIE cBOMcTBA. Kitaccudukanus Tunuaos.
Tpurmuuepunsl, doconunuasl, BOCKH, cTepounibl. buomornmueckue QyHKIUN
aunuaoB. OO1Me cBOMCTBAa OMOTOTHYECKHX MEMOpaH — TEKy4€eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, TIOTYIPOHUIIAEMOCTb.

Hyxneunosesie kucinotel. JJHK um PHK. CTpoeHune HYKIE€HHOBBIX KHUCIOT.
Hyxkneotunpl. Ilpunuun xomriuiementapuoctu. [IpaBuiio Yapradda. Ctpykrypa
JIHK — nBoiinas crimpans. Mectonaxoxaenne u ouonorndeckue pynkiuu JJHK.
Buael PHK. ®yuknnn PHK B knetke.

Crpoenue monekyibl AT®. Makpospruueckue cBsisu B moJiekyjie ATO.
buonornueckue ¢pynkuun AT®. BoccranHoBneHHbIE TEPEHOCUHKH, UX (PYHKIIUU B
kierke. /Jlpyeue wuykneozuompugocgpamor (HIT®). CexBenupoBanue JIHK.
Memoowi eenomuru, mpaHcKpunmoMuku, RPOMeoMUuKU.

CtpykTypHast OMOJIOTHSI: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIIeI0BAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OWOMONeKkyl. Moodenuposarue
CMpPYKMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnvromepnubulii ouzaiin u
Op2anHuyecKull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JleMoHCTpanumn

[Toptpertsr: JI. Ilonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Courep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XUMHUYECKHX JJEMEHTOB B  HEXHUBOU
npupoe», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIE».

Tabmuubl u cxembl: «Ilepuoanueckas TabNMIAa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKyJbl BOJb, «BemectBa B coctaBe opraHu3moBy», «CTpoeHHe
MOJIEKYJNbl  Oenkay, «CTpyKTypbl O€NKOBOM MoJieKyJbl», «CTpoeHHe MOJeKynl
yriieBoaoB», «CTpoeHHEe MOJIEKYNl JIMNuaAoB», «HyKIenHOBBIE KHCIOTHD),
«Crtpoenne monexkynsl ATOy.

O6opyaoBaHue: XUMHUYECKas Iocya U 000pyI0BaHUE.

JladopaTopHasi pa6ora «O0HapyKeHHE OCITKOB C MOMOIIBI0 Ka9eCTBEHHBIX
peaKiuii».

JlaGopaTopnass  padora  «lccienoBaHue — HYKIEHMHOBBIX  KHCIIOT,
BBIJIEJIEHHBIX U3 KIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u pyHKIIUM KJICTKH

Tunel KIE€TOK: dyKapuoTHUecKas M Mpokapuotuyeckad. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.



CrpoeHune npokapruoTUUeCcKol KieTku. KierouHasi creHka OakTepuil U apxei.
OcoOEHHOCTH CTPOEHUSI TEeTEPOTPOPHOM M aBTOTPO(HON NPOKAPUOTUUECKUX
KJI€TOK. MecTO U poJib MPOKapUOT B OUOIIEHO3AX.

Crtpoenue u (bYHKIIHOHUPOBAHHUE IYKapUOTHIECKOMN KIICTKH.
[nasmatnueckass wMemOpana (mmasmaniemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCIOpT BEUIECTB Yepe3 IUIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIN
(nuddy3us, obneruénnas auddysus), akTUBHBIA (NIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponuiniaeMmocts MeMmOpanbl. Pabora Hatpuii-
KaJIMEBOTO Hacoca. DHJOIMUTO3: MUHOLUTO3, daronuTos3. Dk3o1uto3. Kierounas
crenka. CTpyKTypa U (GyHKIIMH KIIETOUHOM CTEHKU pacTeHui, rpu0oB.

[utonnasma. [{uto3one. [{utockener. [IBmxenne nuromnazmel. OpraHoubl
kietkd. OnHoMeMOpaHHbBIE OPTaHOUABl KIETKU: HHAOIUIa3MaThYecKas CeTh
(OIIC), ammapat I'ompmku, TU30COMBI, UX CTpoeHHE U (YHKIMH. B3anMocBs3b
OJIHOMEMOpaHHBIX OPraHoMJOB KieTKU. CTpoeHHe TpaHyIsPHOIO PETUKYJIyMa.
Mexanuszm nanpaenenus oeaxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [magkuii  (arpaHyJspHBIA)  DHIOIUIA3MATHUYECKUN
petukynym. CekperopHas ¢pyHkuus anmapara ['onbmku. Moougukayusa 6enkos 6
annapame [onvoocu. Copmuposxka 6enkog 6 annapame Ionv0xcu. TpaHCHOPT
BEIIECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kinetounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOMIBI  KJIETKH:  MHUTOXOHIPHM,  IIJIACTHIIBIL.
Ipoucxoocoenue mumoxonoputi u niacmuo. Cumbuocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne u (PyHKUIMM MUTOXOHJpUNA W miactui. llepBuunsle,
BTOPUYHBIE W  CIIO)KHBIE  TJIACTHABI  (DOTOCHHTE3UPYIOIIUX  DYKapHUOT.
XJI0pOIUIAaCThI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIINX PACTEHUM.

HememOpanHnbie opranouabl kieTku CTpoeHue U QyHKUUHM HEMEMOpaHHBIX
OpTaHOUJIOB KJICTKH. PuGocomsi. IIpomesxcymounvle Qunamenmul.
MukpodunamenTsl. Axmunogvie Mukpoguiamenmol. MpIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHMbl HembluleuHblX Kiemok. MukpoTpyOouku. Knerounsrit
ueHtp. CTpoeHHEe U [ABWKEHHE KIYTHKOB M PECHUYEK. MUKpOTpyOOUKU
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MukpouiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIlia3Ma, sIAPBIIIKU, UX CTPOCHUE U
bynkuun. SnepHsiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacmoOIOKEHHE
XpOMOCOM B HUHTep(da3HOM szpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL /JJuHamuka s0epHOU 000104Ku 6 Mmumo3ze. HoepHvlil
mpancnopm.

Knerounsie BratoueHuss. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK IYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHUE SYyKapUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOM  KIeTkw», «CTpoeHuEe  pacTUTENbHOM  KIETKW», «CTpoeHue
MHUTOXOHAPUNY, «Anpo», « CTpoeHne NpOKapUOTHIECKON KIETKI.

O6opyaoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTIpenapaThl 0aKTEPUAIbHBIX KJIETOK.

JlabopaTopnass padora «M3ydeHue CTPOCHHS KIETOK Pa3IUYHbIX
OPTaHU3MOBY.

IIpakTnyeckasi padora «3yueHue cBOMCTB KJIETOYHOI MEMOpaHbD».

JlaGopaTopHas pabora «McciegoBaHue Iuia3MoiiM3a M JIETUIa3MOJIM3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTnueckass padora  «l3yueHue  JABMKEHHUS  LMUTOIJIA3Mbl B
PACTUTENBHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB M MpPeBpPallleHUE JHEPTUH B KJIETKe

AcCHUMUITSIINS U AUCCUMWISITUS — JIBE CTOPOHBI MeTabonm3Ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TreTepoTpodHBIA. YdacTue KHUCIOpOoJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecneueHue kieTku: mnpeBpamienue ATD B
oOMeHHbIX Tmpolneccax. DepMeHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXaHWU3M JICHCTBUS.
Kodepmentsl. OTinnunst GepMEHTOB OT HEOPraHUYECKUX KaTaiu3aToOpoB. benku-
aKTUBATOPHl U OEIKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTATHUBHBIX
peakIuii OT pa3IuYHbIX (PaKTOPOB.

IlepBUuHBIl CHHTE3 OPraHUYECKMX BEIIECTB B KieTke. PDoToCHHTES.
AHokcueenHblll U oKkcueeHHwlll pomocunmes y oaxmepuii. Ceemocoobuparouue
nUSMeHmyvl U NUSMEeHmMbl peakyuoHHo20 yermpa. Ponap XJIOpOmIacToB B MpoLecce
doTocunTeza. CreToBas u TeMHOBast dasbl. Pomoosixanue, Cz., Cs- u CAM-munsi
gdomocunmesa. 1lpoxykTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbiX (aKTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaYeHUEe (POTOCUHTE3A.

XeMOCHHTES. Pa3znooOpasue OPraHU3MOB-XEMOCUHTETHUKOB:
HUTpUPUIUpPYIOITMEe OaKTepuH, >Kene300aKTepuu, cepoOaKTEepUH, BOJOPOJIHBIC
OaxkTepuu. 3HaYECHUE XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Bunbl Oposkenus. [IpomykTbl OposkeHHUS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30OYIUTENU OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroToBuTENBHBIN 3Tam. [ TUKOINU3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3BI.

buonornueckoe OKUCIEHHE, WA KIETOYHOE AbIXaHUE. POb MUTOXOHIAPUY B
mpoiieccax Ouonorudeckoro okucienus. [{ukmueckue peakiuu. OKUCITUTENBHOE
dbochopunupoBanue. OHepeus memoOpannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonuou ATD-cummaser. llpenMyrecTBa a’poOHOTO TMyTH
oOMeHa BelIecTB nepes aHa3pOOHBIM. D(P(HEKTUBHOCTh SHEPTETHYECKOTO OOMEHA.

JlemoHcTpanuu

[Hoptpersr: k. Ilpuctin, K. A. Tumupsszes, C. H. Bunorpanckui, B. A.
Ourenwsrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuipl u cxeMbl: «POTOCUHTE3Y, « IHEpreTUYEcKuil oOMeH», «bruocunTes
oenka», «Ctpoenue pepMeHTa», « XEMOCUHTE3Y.

O6opyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTopnass paGora «l3yueHue  KaTaJIUTUYECKON  aKTHMBHOCTHU
(dbepMeHTOB (Ha MpUMeEpe aMuIIa3bl UK KaTanasbl)y.

JladbopaTtopuasi pabGora «l3ydyenne (QepMEHTATUBHOrO pacIIEIICHUs
MepOKCHUAa BOJAOPOAA B PACTUTEIBHBIX U JKUBOTHBIX KIETKAX.

JlaGopaTopnasi padora «CpaBHeHue TpolieccoB  (OTOCHMHTE3a W
XEMOCHUHTE3a».

JladopaTopuasi pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacaencrBenHass uHGopManus U peajn3anus eé B KIeTKe

Peakuiun matpudHoro cuHtesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSAX
MaTpPUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHONW uHpOpMaluu. [ 'eHeTuyeckuit
KOJ, ero cpoucrBa. TpaHckpunuus — Marpuudbld cuHTe3 PHK. IlpuHnmmen
TPAHCKPUIIIMU: KOMIIEMEHTAPHOCTh, aHTUIAPAIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka.
YcnoBuss O6mocunte3a Oenka. KomupoBanwe amMuHOKHCIOT. Ponb pubocom B
OuocuHTese Oenka.

Coepemennvie npedcmaeneHus o cmpoenuu 2eHos. OpraHuzanusi TeHOMa y
MPOKAPUOT U IYKApPUOT. Perynsius akTUBHOCTH T'€HOB Yy NpOKapwoT. I'mmortesa
onepoHa (. XKakob, XK. Mano). MonexkynsapHvle mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsauus 0OMEHHbBIX
npolieccoB B kiieTke. Kiierounslii romeocTas.

Bupychl — HexeTouHbie (hOPMBI KU3HA U 00IHUTaTHBIC TTapa3uThl. CTpoeHue
IPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHblll YUK
JHK-cooepoicawux supycos, PHK-cooepaxcawux eupycos, baxmepuogpazos.
Obpamuas mpanckpunyus, pegepmasa, unmezpasa.

BupycHbie 3a0oneBanus 4enoBeka, *UBOTHBIX, pactenuit. CIIN, COVID-
19, counanbHbie U METUIIMHCKUE MPOOIEMBI.

buoungopmamura: unmezpayus u anaiuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHLIX OUon02udeckux 0anuwix. Hanomexnonozuu 6 ouonozuu u meouyune.
lIpoepammupyemvle pynkyuu 6eakos. Cnocodowvt 00cmasKu 1eKapcms.



JleMoHCTpanun

IToptpersr: H. K. Konbuos, /. 1. IBaHOBCKUI.

Tabmuiel 1 cxembl: «brocunTe3 Oenkay, «I'eHeTHYECKUM Ko, «BHUpych,
«bakrepuodarm».

IIpakTnueckas padora «Co3naHnue MOAEIHN BUPYCA».

Tema 8. 7/Ku3HeHHBIN MUK KJIETKU

Knerounsét 1uki, ero mnepuonbl W perynsusa. Watepdasza u Muros.
OcoOeHHOCTH TIpolIeccOB, MpoTekaroumx B HHTep¢aze. [loAroroBka KIEeTKH K
nenenuto.  IlpecuHrernyeckuid  (MOCTMUTOTHYECKUM),  CHUHTETHYECKUH U
MOCTCHHTETHYECKUH (MPEMUTOTUYECKUH ) TIEpUO bl HHTEP(hA3HI.

Marpuunbii cunrte3 [JHK — perumkaums. [punounsr penukanun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUINAPAIIIEIBHOCTD.
Mexanusm perumnkaunn JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeaoMepaza. XPOMOCOMHBIA Ha0Op KIETKM — KapUOTHUIL JIUIUIOWIHBIA W
raruiOUJHbI  HAO0Opbl  XpoMmocoM. ['oMonormunsie xpomocombl. [lonoBbie
XPOMOCOMBL.

Henenne knerkm — Muro3. Cragum MHTO3a U TPOUCXOISAIIAE B HUX
nponeccel. Tumnbl Muto3a. Kapnokunes u nuToknHe3. buosiormueckoe 3HaueHue
MHUTO3A.

Perynsiua MHUTOTHMYECKOTO LMKIA KIETKU. [Iporpammupyemast KieTodHas
rudesp — anomnros.

Kinerounoe s1po, XpoMOCOMBI, (PYyHKIIMOHAIbHAas TE€HOMUKA. Mexanuzmvl
npoaughepayuu, ougpgepenyuposku, cmapenus u eubdenu xiemox. «llugposas
K1emKay — ouourngopmamuyeckue mooenru QyHKYUOHUPOBAHUSA KIEMKU.

JdemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKWM3HEHHBIM IMKI KISTKW», «Mwuto3y», «CTpoeHHE
xpomocomy, «Perukarusa JJHK».

O6opyaoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenaparhl: « MUTO3 B KJIeTKax
KOpPEUIKa JIYKay.

JlaGopaTopnass  pabdora  «/3yyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTrax.

JladopaTopuasi padora «HaGntogenne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa
JykKa (Ha TOTOBBIX MHUKpOIIpenaparax ).

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornyeckoe paszHooOpasue OpraHU3MOB. OOHOKIIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTAHU3MBI.

OcoOeHHOCTH ~ CTPOEHMSI U JKU3HEACATEIbHOCTH  OJHOKJIETOYHBIX
opraHm3moB. baktepun, apxew, OJHOKIECTOYHBbIC TpPHUOBI, OJHOKIECTOYHbIE
BOJOPOCIH, Apyrue MpOoTUCThI. KOoJIOHHabHBIE OPraHU3MBI.



B3anMoOCBs3p 4acTe€ MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTtemMbl opraHoB. OpranusM Kak eauHoe menoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTPOECHUS,
GbyHKIMIA U pacioNioKeHHS TKaHEH B opraHax pacTeHUH.

TkaHUW KUBOTHBIX M YEIOBEKA. THWIbI )KMBOTHBIX TKAHEU: 3MUTEIHAIIbHAS,
COCMHUTENbHASI, MbIllIeyHas, HepBHas. OCOOEHHOCTH CTpoeHUs, (PYHKUUNA U
pPAaCMOJIOKEHUS TKAHEN B OpraHax KMUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbiE W TE€HEpPATUBHBIE OpraHbl pacteHuil. OpraHbl H
CHUCTEMBI OPTaHOB KUBOTHBIX U 4esoBeKa. OyHKIIMHA OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranusmoB. Kapkac pacrenuid. Ckenersl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHblli U BHYTpeHHHU ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEM.

JIBr>keHue  OpraHu3MOB.  JI[BM)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMNIHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHME MHOTOKIETOYHBIX PAaCTEHMI:
TPONIU3MBI M HACTUH. JIBH)KEHME MHOTOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MblleyHas cucreMa. Peduiekc. CkeneTHble MBI U UX paboTa.

IIutanue opranusmoB. IlorjmomieHne BOABI,  YITIEKMCIOIO Ta3a H
MHHEPAJIBHBIX BEUIECTB pacTeHUsMU. [luTaHue KUBOTHBIX. BHyTpuUIlOnocTHOE U
BHYTPUKIIETOYHOE nuuieBapeHue. lIuranme MmMO3BOHOYHBIX KUBOTHBIX. OTHEIbI
MULIEBAPUTENILHOTO TpakTa. [IumeBapurenbHble keine3bl. llumeBapurenbHas
CHCTEMAa YETIOBEKA.

Jprxanue opranu3MoB. [[pixanue pacteHuid. Jlpixanue sxuBoTHbIX. [{uddysus
ra3oB 4epe3 NOBEPXHOCTh KIeTKU. KoxxHOe npixanue. /[pIxarenbHas TOBEPXHOCTb.
KabepHoe u nérouHoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUSA JIETKUX TMO3BOHOYHBIX JKMBOTHBIX.
JlpIxaTenbHass cCUCTeMa 4YeJIOBeKAa. MeXaHu3M BEHTWISIIUM JETKUX y NOTUI U
MIeKonuTaromux. Perynsauus apixanus. JpixatenbHble 00BbEMBI.

TpancropT BemeCTB y OpraHu3MoOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpancriopT BemecTB y JKMBOTHBIX. KpOBEHOCHass cuctemMa W €€ OpraHbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpamieHusi. IBOJIOIMOHHbBIC
YCIIOXHEHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI TIO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepla U €€ perysaLus.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Boinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbel BeiaeneHus. OunbTpanus,
CeKpelus U 00paTHOE BCachIBaHUE KaK MEXaHU3MblI PaOOTHI OPTaHOB BBIJICTICHUS.
CBs13b MOJOCTHU TEJIa C KPOBEHOCHOM U BBIAEIUTENBHON cucTeMaMu. Beienenue y



MO3BOHOYHBIX XUBOTHBIX M ueyioBeka. [louku. Ctpoenune u (HyHKIIMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYH Yy YEIIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3mMoB. Criopsl
OakTepuil M LUCTHl MNPOCTEHIIMX. 3allUTa Y MHOTOKJIETOYHBIX PAaCTEHUM.
KyTtukyna. Cpencrsa macCUBHON U XUMUYECKOH 3alIUThl. OUTOHITUIBI.

3amura y MHOTOKIETOYHBIX XHUBOTHBIX. [IOKpOBBI M WX MOPOU3BOJHBIE.
3ammTa opranuzMa ot Ooje3Heidl. UMmyHHas cuctema yesnoBeka. KileToyHbI U
TYMOPalbHBIE UMMYHUTET. Bpoxa¢HHBIN U NpUOOPETEHHBIN crenubuyecKuii
UMMYHHUTET. Teopusi KiIoHaIbHO-celeKTuBHOTO umMMyHutera (I1. Dpnux, ®. M.
bepuer, C. Tonerasa). BocnaiuTenbHble OTBETHI OPTaHU3MOB. POJIb BPOXKIEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte UM perymsiuus |y OpraHusmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxumocts u  peryjsiuus y
pacteHuil. POCTOBbIE BEIECTBA U UX 3HAYEHUE.

HepBHast cucrema u peduieKTOpHasl peryisinus y KUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. DBOJIOIHUOHHOE YCIIOXKHEHHE CTPOCHHSI HEPBHOM CHUCTEMBI
y KMBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrekc u
pedrexropHas ayra. be3ycioBHbIE U YCIOBHBIE PE(IICKCHI.

I'yMopanpHas peryssiuys M SHIOKPUHHASL CUCTEMa KMUBOTHBIX M UYEJIOBEKA.
JKemespl HPHOOKPMHHOW CHUCTEMBI M HMX TOPMOHBI. JlelcTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW W DHIOKPUHHON cucTeM. [ umortanamo-runoduszapHas
cucrema.

JleMoHCTpanumn

IToptper: U. I1. ITaBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopociny», «bakrepum», «lIpocrelimue», «Opranbl LBETKOBBIX PACTEHUI»,
«CuctemMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue cTediisy,
«CtpoeHre nMCTOBOM MIAcTUHKN», «TKaHM >XKUBOTHBIX», «CKEJIET 4YEIOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucteMa», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BblaenurenbHasg cucteMa», «DHIOKPHUHHAS cucTeMay, «CTpoeHUE MBIIIbDY,
«mmynuter»,  «Kumednononoctueie», «CxemMa  NHUTaHUS  PACTEHUI»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPBDY,
«Crtpoenue mnnaHapum», «BHyTpeHHee cTpoeHHe HOKIEBOro uepBs», «HepBHas
cucreMa pbeiO», «HepBHas cucrema nsarymkw», «HepBHas — cucrema
npecMmeikaromuxcs»,  «HepBHas  cucrema  nTun», «HepBHas — cucrema
MIIeKonuTaomux», «HepBHas cuctema yenoBekay, «Peduekcy.



OO0opynoBaHKE: CBETOBOW MHUKPOCKOI, MHUKPOMpENapaThl OJHOKIETOYHBIX
OpraHuM3MOB, MHUKpOIpenaparbl TKaHEH, PaKOBHHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, WIJIOKOXKHUX, UBBIE JK3EMIUIIPhl KOMHATHBIX pacTeHU#, repdbapuu
pacTeHUM pa3HbBIX OTAENOB, BIAXKHbBIE Mpenaparbl JKUBOTHBIX, CKEJETHI
NO3BOHOYHBIX, KOJUIEKIMU OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJIOBEKa,
000pyI0BaHuE T IEMOHCTPALIMK IOYBEHHOTO U BO3AYIIIHOTO MUTAHUSI PACTEHUH,
pacuierieHHs Kpaxmalia v OenKoB Moj JiedcTBUeM (HepMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALMK OIBITOB IO U3MEPEHUIO )KM3HEHHOM EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUN, MOJIETTH TOJIOBHOTO MO3Ta Pa3iIuYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3ydyeHue TkaHeil pacCTeHUI».

JlabopaTopHas padora «/3yueHne TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3mHoO:KeHHe 1 pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOXKEHMSI OpPraHU3MOB: Oecrionoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecrmonoro  pasMHOXKEHHUS:  MOYKOBAaHUE,  CHOPYJIALINA,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3mHOxkeHue. [lonoBwie KineTkW, wiu ramersl. Meho3. Craaun
Meno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buosiornueckuii cmMbICi
MeHo3a M II0JIOBOrO mporecca. MeWo3 M ero MecTo B KU3HEHHOM IMKJIEe
OpraHu3MOB.

IIpenzapoapimeBoe pasButue. ['amerorenes y :KUBOTHBIX. [10710BbIE JKENE3BI.
OO0pa3oBaHue U pa3BUTUE MOJOBBIX KiIEeTOK. Criepmarorenes u oorenes. CTpoenue
MOJIOBBIX KJIETOK.

OmionoTBOpeHre U 3MOpPHOHAIBHOE Ppa3BUTHE >KUBOTHBIX. CHOCOObI
OTUIOJOTBOPEHUS: HapyKHOE, BHYyTpeHHee. [lapTenorenes.

NuauButyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
0 Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha u3 2n1asHvIX NPodIEM IMOPUOTOCUL.
Konyenyus mopgocenos u modenu mopghocenesa. Cramum >MOpHOTEHE3a
KUBOTHBIX (Ha mpuMmepe Jsarymku). JlpoOmenwe. Tumbsl  npoOieHus.
Jlemepmunuposannoe u HedepMuHupoéanHoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH APOOJIEHUS MIICKOMUTAIOUIUX. 3apOJIbIIICBbIE JUCTKU
(racTpyJisnus). 3aKiaajKa OpraHOB U TKaHEW W3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BJIUSIHUE 4YacTel pa3BUBAIOIIETOCS 3apojblla (SMOpPUOHANIbHAS WHIYKIIHS).
3aknazka IUlaHa CTPOEHMS JKMBOTHOIO KaKk pPe3yJbTaT HEPAPXUUECKUX
B3aMMOJICUCTBUIM TeHOB. BriusiHue Ha >MOpHOHATBLHOE pPAa3BUTHE PATHUUYHBIX
(aKTOPOB OKPYIKAIOIIEH CPEIbL.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBIM mepuon. I[lpsmoe wu
HenpsiMoe paszButue. PaszButue ¢ meramMoppo3oM y OEClIO3BOHOUHBIX U
NO3BOHOYHBIX KUBOTHBIX. bBHOJOrMYeckoe 3HAUYEHHE MPSIMOrO0 U HEMPSMOTO



pa3BUTHUS, WX PACIPOCTPAHEHUE B MpPHUPOJE. TUIbl pocTa KUBOTHBIX. DaKkTOPHI
PEryJIsilIuy POCTa KUBOTHBIX U UeaoBeka. CTaauu MoCTIMOPUOHATIBHOTO Pa3BUTHS
y KUBOTHBIX U uesioBeka. [lepuoasl oHTOreHe3a uenoBeka. CTapeHne u CMEPTh Kak
OMOJIOTHYECKHE MPOILECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IuKIe pacteHuid. (OOpa3oBaHue cCmop B Tpollecce Meilo3a.
l'amerorenes y pacreHunid. OIUIOOOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoiiHOE OII0IOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pPa3BUTHE CEMEHHU.

MexaHn3Mbl PEryJISLNN OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JemoHcTpanuu

IToptpersl: C. I'. HaBamun, X. [lIneman.

Tabmuupr u cxembl: «BereratnBHoe pasmuoxkeHue», «Twumbl Oecronoro
pa3sMHOXEHUsD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXKEHUE HBIIIEHBI,
«Pa3mHOkeHue Tuapb, «Meho3», «XpomocoMbl», «l'ametorenesy», «CtpoeHue
SAMIEKIIETKA U criepMaro3onsia», «OCHOBHBIE CTaauu OHTOTeHe3a», «lIpsamoe u
HENpsAMOe pas3Butue», «Pa3zButhe wmalckoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne nArymkm», «JlBOMHOE OIUIOAOTBOPEHHE y IIBETKOBBIX PACTCHUNY,
«CtpoeHune ceMsH OJHOJOJBHBIX U JIBYJOJbHBIX PacTEHUW», « KU3HEHHBIA LUK
MOpPCKOM  KamyCTb», <«OKW3HEHHBIM [MKIT MXxa», <« KH3HEHHBIM  IUKI
ManopoOTHUKA», « JKU3HEHHBIN [IUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULIEKIETOK MU
CIIEpMAaTO30UI0B, MOJIENb «L{MKIT pa3BUTHS JTATYIKN.

JlaGopaTopnas padora «/3ydeHne CTpOCHHS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpEnaparax».

IlpakTnueckass padora «BblsiBIEHHE NPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX JKMBOTHBIX).

JlabopaTopnass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUSI BBICIINX
pacTeHU».

Tema 11. I'eneTMka — Hayka O HACJEJACTBEHHOCTH W HM3MEHYHUBOCTH
OpPraHu3MoOB

Hctopusi cTaHOBIEHUS M pa3BUTUS TEHETUKUM Kak Hayku. Paboter I
Menpgens, I'. ne ®puza, T. Moprana. Poib 0T€UECTBEHHBIX YYEHBIX B Pa3BUTHHU
renetuku. Padotel H. K. KonbnoBa, H. 1. BaBunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE TMOHATHUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIA U PEUECCHUBHBIN
IPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUS, THOPHUIbI, TEHOTHUI, (DEHOTHII.



OcHOBHBIE ~ METOABl  TEHETHKU: THOPUAOIOTHYECKHH,  ITUTOJIOTUYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKUH.

JlemoHcTpanuu

[Hoptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kompnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxembl: «KMeTo bl TeHETUKI, « CXEeMbI CKPEIIMBAHUS.

JlaGopaTopnasi paGora «J/[po3odmna kKak OOBEKT TIE€HETHYECKUX

HUCCJIECIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH Menzgens — 3aKkoH

eAnHOo00pa3usi rubpuIoB nepeoro nokoieHus. [Ipasuno gomunupoBanusi. Bropoit
3aKkOH MeHnenss — 3aKOH paculIeIuIeHUs NPU3HAKOB. lluTomormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umoresa 4ucToTh ramer.

Ananmsupyromee ckpemyBanne. [[poMeXyTOUHBIN XapaKkTep HACIEeIO0BAHUA.
Pacuiernienne npu3HaKoB MPU HETIOJITHOM JOMUHUPOBAHHUH.

Jurnbpuanoe ckpemubanue. TpeTuit 3akoH MeHenst — 3aK0H He3aBUCUMOTO
HacjlelOBaHWS  MpU3HAKOB.  LluToslorMyeckue  OCHOBBI  JAMTHOPHUIHOTO
CKpEILMBAHU.

CuerieHHOE HaciefoBaHue npusHakoB. PaboTel T. Moprana. CuerieHHOe
HACJIEJOBAaHUE TI'€HOB, HAPYILUICHHWE CLEIUIEHUS MEXIy IeHaMHh. XpPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIICHUS 0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTeporameTHbId MoJj. ['eHeTnueckas
CTPYKTypa NOJIOBBIX XpoMocoM. HaciietoBanne nNpu3HakoB, CUEIUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucreMa. [inenoTponust — MHOKECTBEHHOE IEUCTBHE
reHa. MHOXeCTBEHHBIN amjIenu3M. Bj3auMmoaencTBue HeaJIEJIbHBIX TI'€HOB.
Kommnemenrapuocts. Onucras. [lonumepus.

I'eHeTMYECKUMI KOHTpOJIb PA3BUTHS PACTEHUM, XUBOTHBIX M YEJIOBEKa, a
TaKkke (PU3MOJIOTUYECKUX TMPOLECCOB, TMOBEIECHUS M KOTHUTUBHBIX (DYyHKIIMM.
['eneTnyeckue MexaHW3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3UH
— Tapas3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTHdyeckue acheKThbl KOHTPOJIS U
U3MEHEHHS HACJIeICTBEHHOW HH(OPMAIIUK B MTOKOJICHUSIX KIETOK U OPTaHU3MOB.

JleMoHCTpanumn

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

Tabmuubl n cxemsl: «IlepBblil 1 BTOpoil 3akoHbI Menaens», « TpeTuil 3akoH
Menpens», «AHanu3upyroniee ckpemuBaHue», «HemomHoe aoMuHMpOBaHWEY,
«CuernieHHOe Haclie[JOBaHWE TPHU3HAKOB Yy Jpo3oduibl», «l'eHeTHka momay,



«Kapuorun  yemoseka», «Kapuotun npozodpunsp, «Kapuotum nOTHIBD,
«MHOKECTBEHHBIN aJlJICIU3M», « B3auMoaencTBre T€HOBY.

O6opynoBaHue: MoOJAENb IS JEMOHCTpPAllMd 3aKOHOB  €IUHOOOpasus
TUOPUIOB TIEPBOTO TIOKOJEHUS M paCHICIJICHUsS NPU3HAKOB, MOJENb s
JEMOHCTpALlMM 3aKOHA HE3aBUCUMOIO HACJIEAOBaHMUS IPU3HAKOB, MOJEIb I
JEMOHCTpALIUM CIEMJICHHOTO HACJIEI0BaHUs MPU3HAKOB, CBETOBOW MHKPOCKOITI,
MUKpornpenapar: «pozodumna.

IIpakTuyeckass padora «l3ydeHue pe3yabTaToB MOHOTHOPUIHOTO
CKpEIIUBAHUA Y JPO30DUITBD.

IpakTuyeckass padora  «/3yuyeHue  pe3yibTaTOB  JUTHOPHUIHOTO
CKpEIUBAHUA Y JPO30(DUITBI.

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna u cpeasl npu  (HopmupoBaHuHM GEHOTHNA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
W3MEHUYMBOCTU: HEHACJIEACTBEHHAs U HACJICICTBCHHASI.

MoaudukanronHas u3MeH4YMBOCTb. Ponb cpensl B (opmMupoBaHUU
Moau(UKaIMOHHON M3MeHYnBoCcTH. HopMa peakiuu npusHaka. BapuanmoHHbid
pan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(pHUKAMOHHOU
U3MEHYUBOCTH.

I'enoTunmueckass U3MEHYMBOCTh. CBOKMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buipl reHOTUITHYECKON M3MEHUMBOCTH: KOMOMHATHUBHAS, My TallHOHHASI.

KomOunaTuBHas u3MEHYMBOCTh. Meiio3 M MOJOBOM TMpOIECC — OCHOBA
KOMOMHATUBHOU U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYUBOCTH B CO3/1aHUU
TeHETHYECKOTO pa3HOoOOpa3us B Mpeiesiax OTHOTO BHUIA.

MyTauvoHHass M3MEHYMBOCTb. BuHIbl MyTaluui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUUPOBAaHHbIE MyTaluuu. SnepHble U
HUTOIUIa3MaTuyeckne myrtauuu. CoMaTUYeCKUe W TMOJ0BbIe MyTauuu. [IpuunHbI
BO3HUKHOBEHUA MyTaluid. MyTareHsl ©W WX BIMSHAE HAa OpPraHU3MBL
3aKOHOMEpPHOCTH MYTAllMOHHOTO TMPOIEccCa. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HacieacTBeHHo m3meHunBoctu (H.W. BaBunoB). BHesnepHas m3MeHYUMBOCTH U
HACJIEJICTBEHHOCTb.

Onucenemuxa U dNULEHOMUKA, pOJb SNULEHEeMUYecKux Qakmopos 8
HAac1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2aAHUIMOB.

JleMoHCTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. Basuiios.

Tabmuupr u  cxembl: «Bugsl usMeHumMBOCTHY», «MoaudukamoHHas
W3MCHYHUBOCTDY, «KomOnHaTnBHAas U3MEHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHney, «I'eHeTnIecKkue 3a00IeBaHUs YeIoBeKay, « Buasl MyTarmii.



ObopynoBaHue: *KUBbIe U TrepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (¢poTtorpadun) ;KMBOTHBIX C PA3IUYHBIMHA BUJIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJUPUKAIIMOHHON U3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psijga U
BAPHALIMOHHOU KPUBOW.

IlpakTnueckas padora «Mytanuu y gapo3oduibl (HA TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eHeTnka yesi0BeKa

Kapuotun uyenoBeka. MexayHapoaHas MporpamMMa HMCCIEIOBaHUS T€HOMa
yenoBeka.  MeTtoabsl  M3yde€HHsT ~TE€HETHMKM  YEJIOBEKA: TIEeHEAIOTUYECKUH,
OJIHM3HEIOBBIM, IIUTOr€HETUUCCKUM, MOMYJISIMUOHHO-CTaTUCTUYECKUH,
MOJIEKYISPHO-TEHETUYECKHIA. CoBpemeHHOE OTIpE/ICIICHNE TEHOTHIIA:
MOJIJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE€ C MOMOIIBIO
[T11P-ananu3a. HacnencrBeHHbie 3a001eBaHus YeloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJie3HM YenoOBeKa. boNe3HW C HACIEeICTBEHHOW MPEApacroiOKEHHOCTHIO.
3HaueHrne MEAULMHCKON T€HETUKH B MPEIOTBPALLICHUHN U JICYEHUU T'€HETHUYECKUX
3a00yieBaHUN 4YenoBeka. Meauko-reHeTHUYeckoe KOHCYJIbTHpoBaHUE. CTBOIOBBIC
KJIeTKU. [loHsATHE «reHETUYECKOro rpy3a». ITUUECKHUE ACIEKThl UCCIEIOBAaHUN B
00J1acTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIIOBEKA K
bu3MUecKOMy U XUMUUYECKOMY 3arpsi3HEHUI0 OKpY’Karolie cpenbl. | 'eHeTnyeckas
MPEIPACIOIOKEHHOCTD YETOBEKA K MATOJIOTHUSIM.

JleMoHCTpanumn

Tabmuupt u cxembr: «KapuoTun denoBeka», «MeToasl U3yueHUsT TEHETHUKU
yesroBeKay, «I'eHeTnyeckue 3a00JIeBaHUS YETIOBEKay.

IIpakTnueckas padora «CocTaBlieHUE U aHATIU3 POJAOCIOBHOM.

Tema 15. Cenrekuusi OpraHusmMoB

JloMecTukanuss W CENEeKUMs. 3apOKICHUE CENEKIMU M JOMECTHUKALMH.
Yuenue H. W. BaBumoBa o IleHTpax mTPOUCXOXKICHHUS W MHOTOOOpa3us
KyJIbTYPHBIX pacTeHui. Ponp cemekuuu B CO3IaHUM COPTOB PACTEHUN U IMOPOJ
#®UBOTHBIX. CopT, mopoma, IMITaMM. 3aKOH T'OMOJIOTHYECKUX PSAJIOB B
HacJIeACTBEHHOM wu3MeHuuBocth H. WM. BaBunoBa, ero 3HaueHue mis
CEJICKIIMOHHOM pabOoThI

Metoabl ceneKIMOHHOM padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHIBUAY ATIbHBIN. Ortanbl  KOMOMHAllUOHHOW  CEJEKIIHU. HcneiTanue
MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp MO TE€HOTUIy C TMOMOIIBIO OLEHKU
¢dbeHoTrna MTOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbIo aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  KakK  METOJ  CEJISKIMOHHOW  PaOoTHI.
PanuaiimoHHbIil 1 XUMUUECKUNA MyTareHe3 Kak UCTOYHUK MYTalUil Y KyJbTYPHBIX



¢opm opranu3moB. Mcnonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pekomOuHanTHBIX JIHK 17151 monmydenust icXoAHOTo MaTtepuaia Juisi CEJIEKIUU.

[Tomyuenune MOJIUTIIIOUIOB. BuyTtpuBuaoBas ruOpuUI3aIIHS.
bnu3kopoacTBEHHOE — CKpeniuBaHue, wWiM  HHOpuauHr.  HeponactBeHHoe
CKpelllMBaHue, uiau ayTopuauHr. I'erepo3uc u ero mnpuumHbl. Vcnonp3oBaHue
rerepo3uca B cenekuuu. OtaanéHHas rudpuauzauus. [Ipeononenue Oecruiogus
MEXBUOBBIX THOPUIOB. JIOCTHKEHUS CENEKLIMN PACTEHUI U )KUBOTHBIX. «3€1éHas
DEBONOYUAN.

CoxpaHeHHe U HU3YyUYEHHUE T'€HETUYECKHUX PECypCOB KYJbTYPHBIX PAaCTEHUHN U
UX JUKUX  pOAMYEH IS CO3JaHUS  HOBBIX COPTOB W THOPUJOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. M3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyiomux u co30anusi HO8blx NOpPooO, JTUHUL U KPOCCO8, 8
MOM yuclie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCLe008aHULL
nepeoosvix uoeu U nepcnekKmuU8HbIX MexHOI02Ul.

JdeMoHCcTpanuu

IToptpersi: H. M. Baunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «LIeHTPBI IPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSAAOB B HACIEICTBEHHOW NU3MEHYMBOCTHY,
«Metonsl cenekiumy, «OTaanéHnas ruopuausanus», «MyTtareHesy.

JlabopaTopHas padora «/3ydyeHrne COpPTOB KyJIbTYPHBIX PACTEHUN U MOPOJT
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHnas padora «/3yueHre METOI0B CENEKIIMU PACTCHUIN.

IIpakTnueckasi padora «IIpuBnBKa pacTeHUN».

Ikckypeuss «OCHOBHBIE METOABI M JOCTHKEHHUSI CEJIEKIMA PACTCHUN WU
KUBOTHBIX (Ha CEJIEKIIMOHHY IO CTaHLHIO, IUIEMEHHY IO bepmy,
COPTOUCHBITATENIbHBI yYacTOK, B TEIJIMYHOE XO34WCTBO, B J1abDOpaTOpUIO
arpOyHUBEPCHUTETA WIIA HAYYHOI'O LEHTPA)».

Tema 16. buoTexHoJI0rMsi U CHHTETHYECKAs OMOJIOTHS

OOBeKThI, HCHOJb3yeMble B OHOTEXHOJIOTMH, — KIETOYHbIE M TKAaHEBBIC
KYJIbTYPBIL, MHUKPOOPTaHU3MBI, 1754 XapaKTEepUCTHUKA. TpaguunoHHast
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHEe, TMOJMYyYEeHHUE KHUCIOMOJIOYHBIX  IPOJIYKTOB,
BUHOJEenue. Mukpoononoruyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
texHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIBIO MTOJTYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KalX HE BCTpEYarorecs B MpUpoae OMOCUHTETUUECKUE Ty TH.



Kierounasa unxeHepusa. MeToabl KyJbTYpbl KJIETOK U TKAaHEW PACTEHUH H
#uBOTHBIX. KpuoOanku. Comarnyeckas THOpuUAM3alUdg M COMaTUYECKUU
smOpuorenes. lcnonb3oBaHue TalIOWIOB B CEJIEKUUU pacTeHuil. [llomyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHAbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PexoHCTpyKuus
AMIEKIIETOK U KIOHUPOBAHME JKUBOTHBIX. METON TpaHCIUIAHTAUUU SEP KIETOK.
Texnonoeuu 0300p08IeHUs, KYIbMUSUPOBAHUS U  MUKDPOKIOHAIbHO2O
DPA3MHOICEHUS CEIbCKOXOZAUCMBEHHBIX KYIbIMYP.

XpOMOCOMHAsi W T€HHas WHXeHepus. VICKyCCTBEHHBI CHUHTE3 I'€HAa W
koHCcTpyupoBanue pekoMOouHantHbIX JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTokeHHsT W MEPCHEKTUBBI  XPOMOCOMHOM YW T'€HHOW  MHXXECHEPUM.
DKOJIOTM4eCKUe U ITUUECKHE MTPOOIEMbl T€HHON HHKEHEPUU.

Menuumnckue OuorexHonoruu. [loctrenomuas nudposas meaununa. [THP-
JIMarHoCTHKa. MeTaOOoJIOMHBIN aHaiau3, TEHOLICHTPUYECKUM aHalu3 IpoTeoma
YelIoBeKa JUIsi OLEHKH COCTOSHUSA €ro 310poBbs. lCmosb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouomnxenepuss sl pa3pabOTKU
(yHIaMEHTAJIBHBIX OCHOB MEAMIMHCKHUX TEXHOJIOTHM, CO3JaHMsI KOMIUIEKCHBIX
TKaHE! COYeTaHHEM TEXHOJOTHH TPEXMEpHOro OWONpUHTUHTra U ckad@oiarHra
JUIS PELIEHUS 3a/1a4 I1IEPCOHATU3UPOBAHHON MEAULIVHBI.

Co3naHue BEKTOPHBIX BAaKIIMH C II€JIbI0 OOECIEeUEeHUs] KOMOWHHUPOBAHHOU
3amuThl 0T BOo3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-conepxaimux BUpPYCOB, BBI3BIBAOIIMX 0COO0 OMAcHBIE
3a00J1€BaHUs YEIOBEKA U )KMBOTHBIX.

JlemoHcTpanuu

Tabnuupl n cxemsbl: «Vcrnonap30BaHre MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IpOU3BOJCTBE», «KileTouHas nwxeHepusn», «I'eHHass HHXKEeHEPUs».

JlaGopaTopHnasi padora «/3ydueHrue o0ObeKTOB OMOTEXHOIOT UM .

IIpakTnyeckast padora «IlosrydeHre MOITOYHOKHUCIBIX IIPOTYKTOBY.

Jkckypeusi «buoTexHonorus — BaKHEWIIas MPOU3BOAMUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTNYECKOE MIPOU3BOJICTBO )».

11 KJIACC

Tema 1. 3apokaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHHH B
Onosiorum

OomonmonHas teopuss Y. Jlapsuna. IlpenanochulkM BO3HUKHOBEHUSA
napBuHusMa. JKu3Hb 1 Hay4dHas AearesbHoCTh Y. JlapBrHa.

JIBroKy1IMe CUIIbl HBOTIONMH BUIO0B 110 Y. JlapBUHY (BbICOKass HHTEHCUBHOCTD
Pa3MHOKEHUSI OpTraHU3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).



Odopmiieane cuaTeTHUecko Teopun dBomtonmu (CTD). Hewtpanbhas
Teopusi 3Bomound. CoBpeMeHHas JBOJIOUMOHHAS OuoNorusa. 3HAa4YeHUe
ABOJIIOLIMOHHON Teopur B OPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JleMoHCTpanumn

[Toptpets: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 9. XK. Cent-Unep, XK.
Kroswe, Y. [Japsun, C. C. YUerBepukon, U. U. lImansraysen, Jx. Xomnaein, . K.
benses.

Tabmuubpt u cxembl: «Cucrema >xuBoii mnpuponbl (no K. Jlunnuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
npucnocoOsieHnii 'y pacteHuit u kuBoTHBIX (o Jlamapky)», «Kapta-cxema
MapuipyTta nytemectBus Y. Jlapsuna», «Haxonku Y. apBunay, « DopMbl 60pbObI
3a cyulectBoBaHuey», «llopoasl romy6eit», «MHoroobpasue KyJabTypHBIX (popm
KammycTb, «Ilopobl ToManTHUX KUBOTHBIXY, «CxeMa 00pa3oBaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOILIEHUS [ABWXXYLIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE MOJOKEHUS CHHTETUYECKON TEOPUHU IBOITFOLIUN.

Tema 2. MUKPOIBOJIIONMS U €€ Pe3yJIbTaThI

[Tonmynsiuust KaK d7I€MEHTapHas equHULA 3BOIOUUA. COBPEMEHHBIE METOBI
OLIEHKH TE€HETHYECKOro pa3zHoOoOpa3uss M CTPYKTypbl nomyisuui. l3meHeHue
reHooH/Ia TOMYJSAMA KaK DJIEMEHTAPHOE SBOJIOIMOHHOE SIBIICHUE. 3aKOH
reHeTuyeckoro paBHosecus J[x. Xapau, B. Baiin6epra.

DOneMeHTapHble (PaKTOpPbl (IBMKYIIHE CHJIbI) SBOJIONUU. MyTallMOHHBIHN
npouecc. KomOunaTtuBHas wu3MeH4uMBOCTh. [Jlpelid TeHOB — ciiyyaiiHble
HEHANpaBJ€HHbIE MW3MEHEHMS 4YacToT amiened B nonyassuusax. ekt
ocHoBatens. Igpgexm Oymuviiounozo copaviuka. CHudiCEHUe 2eHemU4ecKo2o
paszHoobpasus: npudunsl u creocmeus. Ilposenenue sgpghexma Opeiigha 2enog 6
oonvuux u  manvlx  nonyiayusx.  Mwurpauun.  V3oasuus  TOIMYJISLIMA:
reorpaguyeckas (IpOoCTpaHCTBEHHAs), OMoJoruyeckast (penpoyKTUBHAS).

EcrecTtBeHHblii 0TOOp — Hampapisiouid (akrtop 3Boiroiuud. DopMel
€CTECTBEHHOTO  OTOOpa:  JBMXKYILIUHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOLIUI
(mu3pynTtuBHbIi). [lomoBoit oTOOp. BO3HMKHOBEHHE W HSBOJIOLMS COLMAIBHOTO
MIOBEJICHUS ’KUBOTHBIX.

[Ipucnoco0aeHHOCTh ~ OPraHU3MOB  KaK  pe3yiabTaT  MHUKPOIBOJIOIUHU.
Bo3nukHoBeHue — mpucrnocoOiieHud y  opraHusmoB.  ApomMopdo3sl U
uauoanantauuu. [Ipumepsl npucnocobieHnit y opranu3MoB: MOp(}OIOruyecKue,
¢usnosnornueckue,  OMOXUMHUYECKHE,  ToBeAeHUeckne.  OTHOCUTENBHOCTD
MPUCIIOCOOIIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepunm u crpykrypa. BumooOpa3zoBanue Kak pe3yabTar
MUKPOAIBONIONUU. M3ossius — kirodeBor (akTop BuagooOpazoBanus. [lytu wu
CrocoObI BUJI000pa30BaHUS: AJUIONATPUUYECKOE (reorpaduueckoe),



CUMIIATPUUECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monuIuIOn IU3aIus,
rubpuau3anus). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OUOJIOTUYECKOTO pa3HO00pasusl.

Pons  3BONIOLMOHHON OWONOrMM B  pa3padOTKE HAyYHBIX METOJ0B
coxpaHeHHs Ormopa3zHooOpas3us. MUKpPOIBOIIOLHUS U KOIBOIIOLUS Mapa3uToOB U UX
X035€B. MexaHu3mbl (POPMHUPOBAHUS YCTOMUYMBOCTA K aHTUOMOTHKAM M CHOCOOBI
OOpHOBI C HEM.

JlemoHcTpanuu

[Toptpetsr: C. C. UeTBepukos, 3. Maiip.

TaGmumpr u cxembl: «MyTaloHHasT HM3MEHUMBOCTHY, «llomynsimonHas
CTpYKTypa Buga», «Cxema nposiBIeHus: 3akoHa Xapau—BaiinOepray, «/Buxkyiiue
CWJIBI 3BOJIOLMNY, «DKOJIOTHYECKass M30JsLMs MOy ceBaHCKON (openny,
«leorpaduueckas H30JALUS  JIMCTBEHHHUIBI CHUOUPCKOW UM JIMCTBEHHUIIBI
naypckon», «llomynsaroHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «Cxema
JICUCTBUSL E€CTECTBEHHOTO o0TOOpa», «®PopMbl OOpHOBI 3a CYIIECTBOBaHHEY,
«HaycTpuanbHblil MenaHnu3M», «KuBble uckomnaemsbie», «[[oKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpegynpexnaromas OKpacka KUBOTHBIX),
«Dusnonorudeckue agantanuun», «lIpucnocoOIeHHOCTs OpPraHu3MoB U €€
OTHOCUTENBHOCTHY», «Kputepuu Buaa», «Bunabl-nBoitHukn», « CTpyKTypa BUIa B
npupose», «Crnocodbl BugooOpa3zoBaHus», «l'eorpapuueckoe BHI000pa3oBaHUE
TpEX BHUJOB JIAHIBIIIEH», «IKOJIOTHUYECKOE BHUI000pa30BaHUME BUJOB CHHUID,
«ITonumnonner pacteHuin», «KamycTHo-peieuHbiii TuOpua.

O6opynoBanue: repdbapyun pacTeHU, KOJUTEKIIMA HACEKOMBIX, Uyderia MTHUIl U
3Bepeil C MpUMEpaMU PA3IMYHBIX MPHUCTOCOONCHUN, Yydena MTUIl U 3BEpeu
pa3HBIX BHAOB, TrepOapuu pacTeHUW ONM3KUX BHUIOB, OOpa30BaBIIUXCS
Pa3ITUYHBIMH CTIOCOOAMMU.

JlaGopaTopnasi paGora «BbisiBIeHHE H3MEHUMBOCTH Yy 0CO0OEH OJHOTO
BUJIA».

JladbopaTtopnass  padora  «lIpucnocoOienuss  opraHusMOB U HX
OTHOCHUTEJIbHAS LIETECO00PAZHOCTHY.

JlabopaTtopnass pabGora «CpaBHEHHE BHJIOB TIO MOP(POIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOINS U €€ Pe3yJIbTATHI

Metoasl wu3yuyeHHs MakposBostonuu. [lasieoHTONIOrMUECKHE  METOMbI
u3ydyeHus oHBomtouuu. llepexonneie ¢GopMbl U UIOTEHETHYECKHE  PSIbI
OpraHu3MOB.

buoreorpaduyeckue meronpl u3zydeHus sBodtonuu. CpaBHeHHE (QIIOpHI U
dayHsl MaTepukoB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Buapl-
SHJEMUKH U PEITUKTHI.



OMOpPHONOTHYECKHE U CPABHUTEIHHO-MOP(POIOTHUECKUE METOAbI U3y4CHUS
3BONIOLMU. ['eHeTHYecKkne MeXaHW3Mbl HBOJIIOLMM OHTOr€HE3a M IOSBICHUS
SBOJIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  QHAIOTMYHBIE  OpraHbL
PynumenTtapHele  opraHbl W aTaBU3Mbl.  MOJIEKYJISIpHO-TE€HETHUYECKUE,
OMOXMMHYECKHE M  MaTeMaTHYeCKue  METOAbl  H3YUYEHHMs]  HBOJIIOLMHU.
I'omonoruynbie reHbl. COBPEMEHHBIE METOJIbl MOCTPOCHHUS (PUITOTEHETHYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLHS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJIIONUU. [Ipunyun cmenvt QyHKYuUL.
HeoOpatumocts 3Bomtonuu. ApantuBHas panuanus. HepaBHOMepHOCTH TeMIIOB
ABOJIOLINU.

JleMoHCcTpanuu

[Toptpetsr: K. M. bap, A. O. Koanesckuii, ®. Mromiep, 3. I'ekkens.

Tabnuubl u cxembl: «DUIOTEHETUUECKUI PsiJl JOMIATN», «APXECONTEPUKC,
«3Bepo3yOnie  smepe»,  «Creromedanbyy, — «Punnodutery,  «CemeHHBIC
nanopoTHukm», «buoreorpaduyeckue 30HbI 3eminm», «[peild KOHTHHEHTOBY,
«PenukTey, «HavanbHble cTaauu 5SMOPUOHAIBHOTO Pa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ AaHAJIOTUYHBIE OpraHe, «PyaumMeHThD,
«ATaBU3MBI»Y, «XpOMOCOMHBbIE HAOOpHI 4YeNOBEKa M IIuMMaH3e», «[aBHbIE
HaIlpaBJIE€HUs SBOIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLIUN.

O6opynoBaHue: KOJUICKIIUU, TrepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHM3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBbIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU HA 3eMJie

Hayunble ruUnore3bl NPOUCXOXKIEHUS KU3HU Ha 3emie. AOWOreHes u
naHcnepmusi. [JloHayuHble IpENCTaBICHUS O 3apPOKACHUU KU3HU (KPEALMOHHU3M).
['mnoTe3a MOCTOSIHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBepxkeHue onbiramu O.
Penu, JI. Cnannanianmu, JI. [Tactepa. [IpoucxosxaeHue sKu3HU U aCTPOOUOJIOTHS.

OcHOBHBIE JTaIlbl HEOPraHU4ECKOU JBOJIIOLUH. [InanerapHas
(reosioruyeckasi) HBOJIOIUS. XHUMUYECKas HBOJIOIMS. AOHOTeHHBIH CHHTE3
OpraHM4ecKkux BemecTB K3 Heopranudeckux. Omeir C. Mumepa u I'. HOpm.
OO6pazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBatnas rumnoresa A. .
Onapuna, runoresa nepBuyHoro oyiapoHa J[x. XonjaelHa, reHeTHUecKas TUIoTe3a
I'. Mémnepa. Pubosumsl (T. Yex) um rumoreza «mupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHHE IPOTOKJIETKH.

HUcropua 3emnm u Meronpl €€ wusyuyeHus. McKomaeMble OpTraHUYECKHE
octatku. ['eoxponosorus u e€ w™eronbl. OTHOcuTenbHass W aOCOJIOTHAs
reoXpoHoJorus. I'eoxpoHosoruueckas ImKana: 30Hbl, 3pbl, IEPUOBI, SIIOXH.



Hauvanbsuble sTanbel opranuueckou sBojrouuu. [logBiaeHne w 3BOMONUA
MEPBBIX KJIETOK. DBOJOLUS MeTaboanm3Ma. BO3HUKHOBEHHE NEPBBIX SKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIIEHKN KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
CrpomaromuTsel. [IpokapuoThl U 3yKapHOTHI.

[TpoucxoxaeHue 3ykaproT (CUMOMOTeHe3). DBOJIIOLMOHHOE TPOUCXOXKICHNE
BUpPYCOB. lIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIIOIMM BbICIINX pacTeHUil. OcHOBHBIE apoMOp(O3bl
pacrenui. Bpixox pacrenur Ha cymry. llosBiieHue CIOpPOBBIX pacTEeHUM U
3aBoeBaHMe MMM cymH. CemeHHble pacreHus. IIpoMcxokIeHrne LBETKOBBIX
pacTeHUM.

OCHOBHBIE 3Tallbl JBOJIIOLMM KUBOTHOTO MHUpa. OCHOBHBIE apOMOP(O3bI
KUBOTHbIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIECHHE COBPEMEHHBIX
TUIoB. [lepBble XOpaOBbIE KUBOTHBIE. JKU3HB B BOJAE. DBOIIOLUSA MO3BOHOYHBIX.
[Ipoucxoxnaenne ampudbuii u pentwinil. [IpoucxoxaeHue MIEKONMUTAIONIUX U
ntul. IlpuHnun kimoueBoro apomopdosa. OcBoeHUE OECIO3BOHOUHBIMH U
[I03BOHOYHBIMH KUBOTHBIMH CYLIH.

Pasutre ku3HM Ha 3emie MO JpaM U IEpUoJaM: apxeu, IPOTEPO30W,
najgeo3oi, Me3030¥, KaWHO30#l. OOmas xapakTepucTHKa KiuMara U
re0JIOTUYECKUX MpoueccoB. IlosBIIEHME M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrieoOpa3zoBaHUE: €0 yCIOBUS U BIMSHHUE HA Fa30BbI COCTaB aTMOC(]EpHI.

MaccoBble BBIMUPAHUSI — DKOJIOTUYECKHE KPU3HUCHI MpouuIoro. Ilpuyunuel u
CIEACTBUSA MAacCCOBBIX BBIMHpAaHU. COBPEMEHHBIN IKOJIOTHYECKUMN KPHU3HUC, €TI0
ocobenHocTH. [Ipobiema coxpanenus OnopasHOOOpas3us Ha 3emIie.

CoBpeMeHHasi cucTeMa OpraHm4yeckoro mupa. lIpuHuMIBI Kiaccupukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHE FPYIIIBI OPTAaHU3MOB.

JdemoHcTpanuu

IToptpersl: @. Penu, JI. Cnannanuanu, JI. [Tactep, . . Meunukos, A. 1.
Omnapun, [x. Xonnein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lactepa no
M3YUYEHUIO camMo3apoxieHusi *ku3Hm», «Cxema ombita C. Mumiepa, I'. IOpwuy,
«JTambl  HEOPraHWMYECKOW  JBOIMIOLMM»,  «l'€0OXpoHOJOrMYecKas  IIKajlay,
«HauanbHble 3Tanbl OpraHMYECKON 3BOIIOLUNY, «CxeMa o0pa3oBaHUs 3y KapUOT
nyTéM cumoOuoreneza», «Cucrema XuBOM mpUpoaAb», «CTpoeHue BHUpYCay,
«Apomop¢o3bl  pacteHui», «Punnodutb», «OAHOKIETOUYHBIE BOJOPOCIY,
«MHoOTOKIETOUHBIE BOJMOpOCIN», «Mxw», «llanmoportHukmw», «l onoceMeHHbIE
pacteHusn», «OpraHbl LBETKOBBIX pacTeHUi», «(Cxema pa3sBUTUSA KUBOTHOTO
Mupay, «ApoMopdo3bl KUBOTHBIXY», «lIpocteitmmey, «KueuHonosocTHbIEY,
«IImockue YEepBW», «YJIEHUCTOHOTHEY, «PBI0OEDY, «3EMHOBO/JIHEICY,



«IIpecmbikaromuecs», «lltumey, «Miekonuratommue», «Pa3Butue Xu3HH B
apXenckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN dpe», «Pa3Butre *Ku3HU B
I1aJIE030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BuTue *Ku3HU B
KalHO30UCKOM 3pe», «CoBpeMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapur pacTeHU pa3IUYHBIX OTMAEIOB, KOJIIEKIIUH
HACEKOMBIX, BIIAXKHBIE NPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIINU
WUTJIOKOXKHMX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela MNOTUL W 3BEpPEH,
KOJUICKIIMM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOIMAEMBIX, MYJSDKM OPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryaabHas  Ja0oparopHas paGora «MoJaenupoBaHUE  OMBITOB
Munnepa—tOpu no u3zydeHro aOMOTEeHHOTO CUHTE3a OPraHUYeCKUX COCIUHEHUH B
NepBUYHOM aTMochepey.

JlabopatopHasi pabdora «lI3ydyeHne U ONHMCAHHE HCKONAEMBIX OCTaTKOB
IPEBHUX OPraHU3MOB.

IIpakTnyeckass padora «JlI3ydyeHne OCOOEHHOCTEH CTPOEHHS pPaCTEHUU
Pa3HBIX OTHEIOBY.

IIpakTnyeckas padora «M3yueHue ocoOEHHOCTEN CTPOECHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpouncxoxaeHune 4ej10BeKa — AaHTPOIIOIeHe3

Paznensl 1 3aqaum aHTpONOIOruK. MeTo1bl aHTPOIIOJIOT U .

CraHoBii€HUE TPECTABICHUI O IMPOUCXOXKICHUM YeEJIOBEKa. Pemnuruos3neie
BO33peHUsA. COBpEMEHHBIC HAYUYHBIE TEOPHH.

CX0ACTBO 4enoBeKa € KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenbcTBa  CXOACTBA  4YE€JIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOpGOIOTUIECKHE, AMOPHUOJIOTHYECKHE, (hU3M0JI0r0-OMOXUMUYECKHUE,
noBejieHueckue. OTan4us 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOU CUTHAJIbHON
CUCTEMBL.

JBuxyiue cuiibl (pakTophl) aHTPONOTeHe3a: OMOJIOTHYECKHUE, COIIMATIbHBIE.
CooTHollleHHe OMOTOTUYECKHUX U COLIMATIBHBIX (PaKTOPOB B aHTPOMOTEHESE.

OcHoOBHBIE CTaguu aHTpororeHe3a. PaHHue uyenoBeK0OOpa3Hble 00E3bSIHBI
(IPOKOHCYJIBI) U paHHUE TTOHTUBI — OOIIHE MPEIKH YeIOBEKOOOPa3HBIX 00€3bsH U
Tr01ei. ABCTPaJIONUTEKN — JBYHOTHE MPEIKH JItoJeh. UenoBek yMelblid, epBbIe
W3TOTOBJICHUS OPYAUN TpyJa. YenoBek NpsIMOXOASIIAN UM MEPBBIM BBIXOJI JIFOJEH
3a  mpenenasl  Adpuku. UYenoBek redaenbOeprckuii —  OOIMH  MIpeioK
HEAHJEPTAIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YenmoBek HeaHAEpTaNbCKUN
KaK BHJ JIFOJEH XOJOAHOIO Kinmara. YelmoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TpenenamMu AQpUKH.
[TasnieoreneTrka U NaJ€OreHOMHUKA.



DOBOMIONUS COBPEMEHHOTO 4elloBeKa. EcTecTBEHHBIH OTOOp B MOIYJISIMSIX
yejoBeka. MyTalmoHHBIN mponiecc U noauMopdusM. [lomymsiiuoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d3PQPeKT oCHOBATENS» B MOMYJISIIIUSIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. lloHstue o pace. bombimme pacel: eBporeouHas
(eBpa3miickas),  aBCTpaJO-HETpOMJHAsg  (PKBaTOpUAIbHAs),  MOHIOJIOMJHAS
(a3maTcko-amMepuKaHcKas). Bpemss u myTH paccelieHHsl 4elnoBeKa IO IJIaHEeTe.
EnunctBo  yenoBeueckux pac. HayyHad  HECOCTOSTENBHOCTh  pacU3Ma.
[IpucnocoOaeHHOCTh 4YeNmoBeKa K Pa3HbIM YCIOBUSM OKPYXAIOLIEH Cpebl.
Brnusiaue reorpaduyeckoit cpeasl u  apeiida TeHOB Ha Mopdoiorui U
(U3HOJIOTHIO YETOBEKA.

MexaucuuiuinHapable  MeToAbl B (pusnueckor  (OMOIOTHUYECKOH)
AQHTPONOJIOTUU.  ODBOJIOIMOHHASA  AHTPOMOJOTHST M MaJl€0aHTPONOJIOTHUS
YEeJI0BEYECKUX MOIMYyJSINUMKA. broconManbHbIe MCCIEI0BAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOUHN OMOJIOTUYECKOTO U COLIMATBHOTO B YEIIOBEKE.

JdeMoHCcTpanuu

[Toptpertsr: Y. Hdapsun, JI. JIuku, 4. S. Poruackui, M. M. I'epacumos.

Tabnuiel u cxeMbl: «MeToIbl aHTPOTIOJIOTUIY, «I 0JTOBHOM MO3I UeIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHbI»Y, «CKENeT 4YeloBeKa M CKEJEeT IIUMIIaH3ey,
«PyauMEHTBI U aTaBU3MBDY, «/[BHXKYIIIHE CHIIBI aHTPOIIOTEHE3a», « DBOIIOLIMOHHOE
IpPEBO  4eloBEKa», «ABcTpaonurek», «YenoBek  ymensiid», «Yenosek
IPAMOXO ISy, «/{eHncoBckuid yenosek» «Heanaepranpuby, « KpomaHbOHIED),
«IIpenku yenoBeka», « DTanbl IBOJIIOIUU YEIOBEKA», «Pachl 4eIOBEKay.

O6opynoBaHue: MyJSDKHM — OKAMEHENIOCTEH, TMPEeAMETOB MaTepUaIbHOM
KyJbTYpbl TpPEAKOB 4YeloBeKa, penpoaykuuu (dororpadum) kKapTuH C
MUDOTOTHIECKUMH U OMOJMEHCKUMH CIO)KETaMH TPOWCXOXKIICHUS YEJIOBEKa,
doTorpaduu Hax0I0K UCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yepena 4YejJoBeKa M uepena IIMMIIaH3€, MOJENb KHCTH YEIOBEKa W KUCTHU
IMMIIaH3€, MOJEIHN TOPCA MPEIKOB YEI0BEKa.

JlaGopaTopnasi padora «M3yueHne ocoOE€HHOCTEH CTpOEHHUSI CKeleTa
YeJI0BEKa, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «3yueHne 3KOJIOTMYECKUX AIalTALIMN YETOBEKaY.

Tema 6. JkoJiorMsi — HayKa O B3aMMOOTHOIICHUSAX OPraHU3MOB H
HA/IOPraHMU3MEHHBIX CUCTEM C OKPY:Kalollei cpeaoi

3apoxaeHue U pa3Butue 3koyioruu B Tpyaax A. ['ymbonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkensa, A. Tenciu, B. H. CykauéBa. Paznensl u 3amauun
sKoJoruu. CBs3b 3KOJIOTUU C JPYTUMH HAYyKaMH.



Mertoapl skonoruu. IlonmeBbie HaOMIOACHUS. DKCIEPUMEHTHI B HIKOJIOTHH:
NpUPOJIHbIE U JiabopartopHble. MonenupoBaHue B HKOJIOTMU. MOHUTOPHUHT
OKpY>KaIOIIEeH CpeJibl: JJOKAIbHBIN, peTHOHAIBHBIA U TIT00aTbHBIMN.

3HaYyeHWE DKOJIOTMYECKMX 3HAHMM JUISI  4YEJIOBEKA.  ODKOJOTHYECKOE
MHUPOBO33pPEHUE KaK OCHOBA CBS3€H 4enoBedyecTBa ¢ npuponon. dopmupoBaHne
AKOJIOTHYECKOU KYJIbTYPhI U DKOJIOTUUECKOW TPAMOTHOCTH HACEIICHUS.

JleMoHCTpanumn

[Toptpersr: A. I'ymGonbar, K. @. Pynse, H. A. Cesepios, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel U cxembl: «Pa3gensl skonorum», «MeTtoasl 3Kkojorum», «Cxema
MOHHUTOPHUHTA OKPYKAOLIEN CPEIBI».

JlaGopaTopHas padora «3yuenune METOA0B JKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema 7. Oprann3msl 4 cpea 0OUTAHUSA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccuduxarms
AKOJIOTUYECKUX (PAKTOPOB: abMOTUYECKUE, OUOTUYECKUE, aHTponoreHHbie. Oo1ue
3aKOHOMEPHOCTH JIeHCTBUS 3KoJorndeckux ¢akropoB. IlpaBuno munumyma (K.
Mmnpenrens, FO. JIubux). TonepaHTHOCTh. DBpHUOMOHTHBIE M CTEHOOMOHTHBIE
OPTraHU3MBl.

Abuotnueckue (paktopbl. CBeT Kak skojormyeckuii Qaxrtop. JleiicTBue
Pa3HBIX YYacCTKOB COJIHEYHOTO CHEKTpPa Ha OPTaHHU3Mbl. DKOJIOTMYECKHUE TPYIIIbI
pacTeHMI M >KMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHrHampHas poJib CBETA.
DOTONEPHUOIU3M.

Temneparypa kak oskonorudeckui (axrtop. JleiicTBue Temmeparypsl Ha
opranu3Msl. [IOMKMIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnoctes kak skonormyeckuit dakrtop. llpucnocobiienus pacteHuil K
nojJiep>kaHuio BoaHOro Oananca. Knaccudukaius pacTeHUN MO OTHOUIEHHUIO K
Bojie. [IpucnocoOnenns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYyIIHAs, MOYBEHHA,
ryOMHHAas  TOANOYBEHHAs, BHyTpUOpraHu3MeHHas.  DU3NKO-XUMHUYECKHE
OCOOEHHOCTH cpeli oOuTaHus opraHu3moB. I[lpucnocoOiieHuss OpraHu3MoOB K
KU3HU B Pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHne um BHyTpeHHHE pUTMBL. CyTOYHBIE H
roJu4Hble puTMbL. llprcrnoco6meHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

Kusznenusie Qopmbl opranuzmoB. [lonsitTue o0 JKU3HEHHOUW (QopmMme.
JXKuzHeHnnble popMbI pacTeHUN: AepeBbs, KyCTApHUKU, KyCTApHUYKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTBI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HHU.

buornueckue (bakTophI. Buzer OUOTHUYECKUX B3aMMOJICCTBUM:
KOHKYPEHLIHS, XUIIHUYECTBO, CUMOKO3 U ero gopmel. [lapazutusm, koomnepamus,
MyTyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyieOHnuecTBO). Hetpoduueckue
B3aUMoJelcTBUs  (Tomuueckue,  (Qopudeckue, (pabpuyeckue).  3HaYEHHE
OMOTHYECKHX B3aUMOJEHCTBUU [JIsl CYIIECTBOBAHMS OpPraHu3MOB B Cpele
oOutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHMSL.

JdemoHcTpanuu

Tabmunpr u cxembl: «Okonorndeckue (akTopbl», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYNIbI )KMBOTHBIX MO OTHOLIEHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKMBOTHBIE», «DHU3MONOrHYECKUE aaanTanuu
KUBOTHBIX», «Cpempl OOWTaHWS OpPraHU3MOB», «bBHOJIOTHYECKHE PUTMBD,
«Kuznennole  Qopmbl  pacteHui», «KusHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IKocrcTeMa NIMPOKOIUCTBEHHOTO JIecay, « DKOCHCTEMA XBOMHOrO Jiecay, «Llenu
nuTaHus», «XuuHudecTBo», «llapasutuszmy», «Koukypenmus», «CuMOuo3y,
«KoMmeHcanuzmy».

O6opynoBaHue: repdapur pacTeHUHW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3IUYHBIX 3KOJOTMYECKUX (PaKTOpPOB, TIepOapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOIIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIC PACTCHHUSI, TepOApUU U KOJIJIECKIIMU TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUMN, Uyyella MTHUIl U 3Bepel, repOapuun
pacTeHul, OTHOCSAIIMXCS K rurpoduraM, kcepoguram, Me30(puTamM, KOMHATHBIC
pacTeHusl TaHHBIX TPYTMI, KOJJICKIIUH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repOapuM M KOJUIGKIMM PACTEHUH W IKUBOTHBIX, OONQJAI0IIUX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHH JKHU3HU, Trepbapuu u
KOJUIEKIIMM PACTeHU M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIUU
KUBOTHBIX, yYaCTBYIOIIKX B PA3IUUHbIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopnass paGora «BrisiBieHne mnpuCHoOcoONeHU OPraHu3MoOB K
BJIMSIHUIO CBETA.

JlaGopaTopnass pabora «BrisBieHHE NpPUCTOCOONIEHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paGota «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DxoJ0r¥si BUA0B M MOIYJISIAI

OKOJIOTUYECKHE  XAPAKTEPUCTUKH  TOMYJISLUH. [Monmynamust  Kak
Oouonornyeckasi cucreMma. Poib HEOTHOPOIHOCTU Cpefbl, PU3NUECKUX OapbepoB U
0ocoOeHHOCTe Onosoruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYpbI
nonyjsauuid. OCHOBHBIE TIOKa3aTead TNOMYJSLUMU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pACTHAss M TIOJIOBAasl CTPYKTypa, POKIAAEMOCTb, IIPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTPAIHUA.

Dkosornyeckas CTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTU MOIYJISLNH.
JluHamMuKka MOMmyJsuuu U €€ peryJisus. buoTudeckuii MOTEHIUAT MOMYJISIUM.
MoenupoBanue TMHAMUKHU ONYJsiuu. KpuBble pocTa YUCIEHHOCTH MOMYJISALINH.
Kpusbie BbDKMBaHMS. Perynsiius YWCIEHHOCTH TMOMYJSIUNA: poyib (HaKTOPOB,
3aBUCAIIMX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATETUr BUIOB (I- 1
K-ctpaterum).

[lonsitue 00 sKonormyeckoM Humie Buaa. MectooOutanue. MHoromepHas
Mozenb 3Kkosiormdeckon Humm JIx.M. XartumHcona. Pasmepsl skonorudeckou
Huiy. [ToTeHnnanbHas U peain30BaHHasT HUIIH.

Bua kak cucrema mnomynsuuii. Apeansl BUIOB. BHAbl M HX >KU3HEHHbBIE
CTpaTeruu. JKOJIOTUYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TIOBEJIEHHS W MWIpaluid JKUBOTHBIX. bHojornueckue
VMHBA3UM YY>KEPOJHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: JIx. M. XaT4nuHCOH.

Tabmupl U cxeMbl: «DKOJIOTHUYECKUE XaAPAKTEPUCTUKU IOy,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyisiuun», «Bo3pacTHble  NHpaMUIbI
nonyssiuum», «CKOpPOCTh  3acelieHUs TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammn», «Mojeib sxkosiorndeckon Humm k. M. Xataunconay.

O6opynoBaHue: repdapuu pacTeHHM, KOJUIEKIIMH KUBOTHBIX.

JlaGopaTopnass  pabdora  «lIpucnocobneHust ceMssH  pacTeHUN K
pacCceneHuIo.

Tema 9. Ikos0rUs c000IECTB. IKOJOTHYECCKUE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBs3u Mexay
OpTraHU3MaMH B OHOIICHO3E.

Okocucrema kak oTkpbitasg cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKH OpTraHW3MOB B JKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduyeckne ypoHU. Tpoduueckne nenu u ceTu. AOUOTHUECKHE OJIOKH
skocucrteM. [IouBbl U Wikl B 3K0cHucTEMax. KpyroBopoT BEIIECTB U IMTOTOK SHEPTUH
B KOCHCTEME.

OcHOBHBIE  TIOKa3aTeIW  JKOCUCTEMBL. buoMacca W NOpPOXYKIMS.
DKOJIOTUYECKUE TUPAMU/IbI UK CEl, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. Daykmyayuu.
HamnpapneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIlecCuU. llepBUUHBIE U
BTOPUYHBIE CYKIECCHUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JICUCTBUS Ha
cykueccuu. KnmmmakcHoe cooOuiectBo. bruopaznoobpasue 1 nojgHoTa KpyroBopora
BELIECTB — OCHOBA YCTOMYMBOCTU COOOUIECTB.



[IpupoaHbIe PKOCUCTEMBI. JKOCUCEMbL 03ED U peK. DKocucmembl Mopell U
oKeanos. IKocucmemvl MyHOp, 1€CO8, Cmenell, NyCcmbitb.

AHTpPOINIOTEHHBIE 3KOCUCTEMBL. ATrposkocHucTema. ArpoueHos. Paznuuns
MEXK]ly aHTPONOTEHHBIMU U MPUPOJHBIMU SKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. [opojackas
braopa u ¢dayna. CuHaHTpomu3alusi TOPOJACKOW (¢ayHbl. buonoruyeckoe u
XO03SMCTBEHHOE 3HAYEHNE arpOIKOCUCTEM U YpOOIKOCUCTEM.

3akoHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHII OPTaHU3MOB B
aKocHUCTeMax. Poib Kackaomozo 3ghghekma u 6ud08-30UPuUKamopos (Kiouesvix
81008) 6 PyHKYUOHUpOBaHuU dKkocucmem. TIepeHOC PHEPTUM U BEIIECTB MEXIY
CMEXHBIMUA 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOITYJISIUUNA U YKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX U aHTPOIIONEHHBIX BO3JCHCTBUM.

Mexanusmol 8030elicmeus 3Q2pA3HEHULl PA3HBIX Mmunoe Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbl  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  BO30EUCMBUSL.
MeTto10510TMs MOHUTOPUHTA ECTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCHCTEM.

JdeMoHCcTpanuu
[Hoptper: A. JIxx. Tencnu.
Tabmuner u cxembl:  «CTpykTypa  OuoleHo3a»,  «DKocHucTeMa

IIAPOKOJIMCTBEHHOTO JIECa», «IKOCHUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHbBIC
rpynnbl OPraHu3MOB B 3KOcUCTeME», «KpyroBopoT BeEmIECTB B 3KOCUCTEMEY,
«llenu nutanus (macTOuuHAas, IETPUTHAS)», « DKOJIOTHYECKass MUpaMuaa YUCEN,
«DKoJioruyeckas nupamuga OMOMacChl», « IKOJOTHYECKas MUpaMUIa SHEPTUNY,
«ObpazoBanue 6onotay, «I[lepBuunHas cykmeccus», «BoccTaHOBIICHHE J1eca TOCTE
noXxapa», «IKocucrema 03epa», «ArpoueHos», «KpyroBopoT BEIIECTB M MOTOK
SHEPTHH B arpoiieHosey, «lIpumepsr ypboskocuctem.

O6opynoBanue: repdbapruu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uydelia NTHUIl U
3Bepeid, repbdapuu KyJbTypHBIX U IUKOPACTYIIMX PACTEHHM, aKBApUYM KaK MOJIENb
3KOCHUCTEMBI.

IIpakTnyeckas padora «M3yueHue u onvcanue ypO03IKOCUCTEMBDY.

JlaGopaTopnass paGora «M3ydeHue pa3zHOOOpa3usi MEJNKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeusi «DKCKypcusi B TUIIMYHBIN OuoreoneHo3 (B AyOpaBy, Oepe3HsiK,
€IbHUK, HA CyXOJOJbHBIM UJIX MOMMEHHBIN JTyT, 03€p0, O0JIOTO)».

IKCKYpcHst «DKCKypCHsi B arpodkocucTeMmy (Ha TMojiie WIM B TEITUYHOE
XO3SMCTBO)».

Tema 10. buocdepa — rinodajnbHas IKOCHCTEMA

buochepa — oOmermmanerapHas o00oodka 3eMIIH, TAE CYIIECTBYET WIIH
CyIlIecTBOBaja *U3Hb. Pa3BuTHe mpeacTaBieHuii o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. Ob6mactu 6mocdepsr u e€ cocras. JKupoe
BelIeCTBO Onochephl U ero PyHKIUH.

3aKOHOMEPHOCTHU CyIecTBOBaHUs Onochepsl. OcoOeHHOCTH Ouocdepsl Kak
r100AIBbHON PKOCUCTEMBI. JIMHaMu4eckoe paBHOBecue B buocdepe. KpyroBopoTsl
BEIIECTB U OMOTEOXUMUYECKHE LUKIIBI (YIJIepoaa, a30Ta). PUTMUYHOCTD SIBICHUI
B Ouocdepe.

3oHanbHOCTE OMoOchepnl. [lonsatue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYyHJpa, XBOMHBIE JI€Ca, CMEIIAHHBIE U IIMPOKOJIMCTBEHHBIE JIeCca, CTENH, CABAHHBI,
MyCThIHU, TPOTTUYECKHE JIeCa, BRICOKOTOPhs. KiuMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYTIIH.

CtpykTypa v QyHKIIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAIA U
o6uochepHbIX QyHKIIHM.

JleMoHCTpanun

IToptpetsl: B. U. Bepuaackuii, J. 31occ.

Tabmumer u cxembl: «I'eocdepsr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyrosopoT yriepoaa B mpupoie», «KpyroBopoT Kuciopojia B IPHUPOAEY,
«KpyroBopoT Bojabl B npupojie», «OCHOBHbIE OMOMBI cylmny», «Kiumatudyeckue
nosica 3emnn», «TyHapa», «Takra», «Cmemanneiii jgecy, «IIMpokoaMCcTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsm, « Tponuueckuii gec.

O6opyoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpY:KaoUIas cpeaa

DKOJIOTUYECKUE KPU3UChl M MX NpUYMHBL. Bo3aelcTBue uenoBeka Ha
ouocdepy. 3arpsizHeHHE BO3QyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOOHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue nouBsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue KiuMmara.

AHTpPOTIOreHHOE BO3/ICHCTBHE HAa PACTUTENIBbHBIA U KUBOTHBIA Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPAaHbI TPHUPOIBL.
Kpacasie xnHuru. Ocob6o oxpansembie mnpupoanbie Ttepputopun (OOIIT).
borannueckue cajpl U 300J0TMYECKHE MTAPKH.

OCHOBHBIE TPUHIMIBI YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA U MPUPOJIBI.
PaunvoHanpsHOE  OpPUPONONONB30BAHUE W COXpaHEHUE  OMOJIOrMYECKOIo
pazHooOpazus 3emnu. OOImIME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIC MOCIEACTBUS.

Pa3Butrie METONOB MOHMTOPHUHIAa PAa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocoepezaroujeii u
KOHKYDEeHmOocnocobHou suepeemuxe. buonozuueckoe pasnoobpasue u 6uopecypcsni.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowjue OOCMyn K
uHgopmayuu no  COCMOSHUIO OMOENbHblX U008 U 9Kkocucmem. (OcHOBbI



sKOpeaburumayuy dKocucmem U Ccnocob6o8 0OopvObLl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazeMHbIX IKOCUCTEM.

JlemoHcTpanuu

Tabmuubpl W cxembl:  «3arps3HeHUE  aTMocepbDy,  «3arps3HEHHE
ruapocheps», «3arps3HeHre TouBb», «llapHukKoBbI  dddekT», «Ocobo
OXpaHsieMble IPUPOTHBIE TEPPUTOPUI, «MOIETH YIIPABIIEMOTO MUPA.
O6opynoBanue: (ororpaduu OxpaHsSEMbIX pacTeHHl W >XKUBOTHBIX KpacHoit
kHuru Poccurickon @enepanuu, KpacHOW KHUTHM perHoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMS
oOydJaronmMucs MporpaMM CpelHero oOmiero oOpa3oBaHUsA: JHUYHOCTHBIE,
METANpPEAMETHBIE U MPEIMETHBIC.

B cTpyKkTyp€ TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaMMBbl IO OMOJIOTHHU
BBIJICTICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOyJarOIIMMUCS POCCUHCKOMN
rPaXJaHCKOW UJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMpEACNEHUI0, Haiuyue Momusayuu K OOydeHHIO  OHOJIOTHH,
yeneHanpasieHHoe paszeumue BHYTPEHHHX YOEXKJEHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTUA OUOJIOTHYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCHb 00YYAIOIINXCSI PYKOBOJCTBOBATHCS B CBOCH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHM, MPUCYIIUMHU CHUCTEME
OMONOTHYECKOTO  OOpa3oBaHMs, HaIuyue  HNPABOCOSHAHUS  DKOJOTUYECKON
KYJIBTYPBI, CHOCOOHOCIMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH JTOCTUTAIOTCS
B CJMHCTBE Yy4YEOHOM M BOCHIHUTATEIBHON NESITEIBHOCTH B COOTBETCTBUU C
TPAaJIULMOHHBIMA POCCUMCKUMHU COLIUOKYJIbTYPHBIMU, HCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, NMPUHATHIMUA B OOIIECTBE MpaBWIaMU M HOpMaMH
MOBEJACHUSI U CIOCOOCTBYIOT TIpOlleccaM CaMOIIO3HAHMSI, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHsA, PA3BUTHUS BHYTPEHHEW NO3ULMM JMUYHOCTH, NATPUOTU3MA U
YBOKEHUS K 3aKOHY M MPABOMOPSAKY, YETIOBEKY TPYJla U CTApUIEMY IOKOJECHUIO,
B3aMMHOTO YBaXEHHUS, OCEPEKHOTO OTHOIICHHWS K KYJbTYPHOMY HACICIUI0 U
TPAAUUMSAM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickon dPenepanuu, npupoie U
OKPY’KAIOILEH Cpeae.

JInaHOCTHBIE pE3yNbTaThl OCBOCHHS YydeOHOTO mpeamera «buomorus»
JOJDKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH 00yYaroIIMXcs pyKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpHMEHTALIMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJCHHI, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacIIUPEHUE >KU3HEHHOTO
OIIBITA W ONBITA JEATEIBHOCTH B IPOLECCE peaM3alMi OCHOBHBIX HaIlpaBIICHUU
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCcKOro BOCIIATAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaOIIETrocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOLIECTRA;

OCO3HaHUE CBOUX KOHCTUTYIMOHHBIX IpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa W MPABOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAESATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATEJbHBIX 3aJ1ay, BBINOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€

YMEHHUE YYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICHCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTAMH U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIIECCE COBMECTHOT'O BBITTOJTHEHUS
y4eOHBIX, TIO3HABATEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBaKUTEIHLHOTO
OTHOIIEHUS! K MHEHUIO OIMOHEHTOB MPH OOCYXIACHUU CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COAEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOMN JAEATETLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCHICKOMN rpaXXJ1aHCKOU WJIEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUS K CBOEMY HApONy, YYBCTBA OTBETCTBEHHOCTU IIEpE]
Pomunon, ropmoctu 3a cBOoM Kpau, CBOIO PoauHy, CBOW $A3bIK W KYJIBTYpPY,
MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACIEAUIO U MaMSATHUKAM MPUPOIBI,
TOCTUXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUHUCKUX YUYEHBIX B CTAHOBIICHHE U
pa3BuTHE OWMOJOTMM, TOHWMAHMS 3HAUYCHUS OWOJIOTUM B TIO3HAHWUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHUI0 H 3ammre (OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX LIEHHOCTEN POCCUNCKOTO HApPO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOTO Oy AyIIIEro;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POAMTEIISIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTENM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaauiusaMu HapoaoB Poccuuy;

4) 3¢cTEeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAHUE YMOIMOHAIBHOTO BO3/ICHCTBUS JKHUBOM MPUPOJIbI U €€ [IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIATH Ka4€CTBA TBOPUECKON JTUUHOCTH;

5) ¢usnyeckoro BocnuTaHMsl, (POPMHUPOBAHMS KYJIbTYPbl 310POBbS W
3MOIMOHAJIBHOTO 0J1arONOJy YU s:

MOHUMAHUE U peaju3alus 370pOBOTO U Oe3omacHOro oOpasza KU3HH
(310poBO€  THUTAaHHWE, COONIIOJIEHUE TUTMEHUYECKMX TpaBWJI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHUM UM OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DU3MYECKOMY U MICUXUYECKOMY 3/I0POBbIO;

MOHUMAHUE [IEHHOCTH NpPaBWil WHAUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acCHOT0 TOBEJICHUSI B CUTYAITUsX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUs
AJIKOT0JIsl, HAPKOTUKOB, KYpEHUS]);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHUE [ICHHOCTU MacTepPCTBa, TPYA0II00UE;

TOTOBHOCTh K AKTHUBHOM JESATENbHOCTH TEXHOJIOTUYECKONW W COLMAIbHOU
HaAINpPaBIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;

WHTEPEC K pa3iNuHbIM cdepam npodhecCHOHATBHON JesSTEeIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymied npodeccun U peaM30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) 3K0JOTNYECKOr0 BOCIIMTAHUS

AKOJIOTUYECKH 11eJIECO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HMCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHUSI;

MOBBIIIIEHUE YPOBHS OSKOJOTHYECKOW KYJbTYphl: NPHOOpPETEHHUE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLIGHKM UX BO3MOXHBIX TOCHEACTBUN  JJis
OKPY’KAIOLIEH CPEbI;

OCO3HaHHWE TrI00ATBHOrO XapakTepa KOJOTMUECKUX MpoOieM M MyTed Hux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpUOOpeTaeMble MpPU U3YYEHUH OUOJIOTHH
3HAHMST W YMEHHA TpU pEUICHUU MpoOieM, CBSA3aHHBIX C pPalMOHAIbHBIM
MpUPOAOIIOIb30BaHUEM  (COOJIIOICHME  MpaBWl  MOBEJICHHUS B MPUPOJE,
HaIlPaBJICHHBIX HAa COXPAHEHHWE pAaBHOBECHS B OJKOCUCTEMAaX, OXpaHy BHUIOB,
AKOCHUCTEM, Orochephl);

AKTHBHOE HEOPUATHE JCHUCTBHUM, MPHUHOCAIIUX BpPEI  OKPYKAIOIIEH
IPUPOJTHON Ccpejie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE JKOJIOTHYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX TEUCTBUN U MPEOTBpaIIaTh UX;



HaJITMYHE PA3BUTOTO HKOJOTHYECKOTO MBIITUICHHS, YKOJIOTHIECKON KYJIbTYPHI,
OTIBITA JEeATETLHOCTH HKOJIOTHIECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCSI MU B IMO3HABATEIbHON, KOMMYHHMKATUBHON M COIMAIbHON
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOU JACATEIBHOCTH IKOJIOTHUCCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha JIUAIOre
KyJbTYp, CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B OJUKYJIHTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W UYUTATEIHCKOW KYJBTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXKTY JIFOJbMH M TIO3HAHUS MHUPA,

MOHUMAaHUE CcneuupuK OHOJIOTUM KakK HayKd, OCO3HaHUsA €€ pOoJu B
dbopMHpPOBAHUY PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUHM IIEJIOCTHOTO
IpeACTaBIeHUs] 00 OKpYXaloleM MHpPE KaK O €IUHCTBE MPUPOJbI, YETOBEKa U
oOmiecTBa, B IO3HAHUHM MPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIMICHUH IpoOIemM
COXpaHEHUs MMPUPOHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTHM JUISI COBPEMEHHOMW LMBUIIM3AIINU:
obecrieueHrsT HOBOTO YPOBHSI Pa3BUTHs MEIUIIMHBI, CO3JaHUE TEPCICKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pElIaThb pEeCcypCcHble  MPOOJEMBbI  Pa3BUTHUS
YeJI0BEUECTBAa, MTOUCKA MyTEH BBHIXO/A M3 TII00ATBHBIX YKOJIOTHISCKUX MPOOIeM U
obecrieueHus  mepexoJa K = YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIHLHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECYypCcOB W (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aUHTEPECOBAHHOCTh B TMOJYyYCHHH OWOJOTHYECKUX 3HAHUM B IEIAX
MOBBIIICHUS OOIICH KyJIbTYpBI, €CTECTBEHHO-HAYYHOH TPaAMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIIMOHAIBHOW TPAMOTHOCTU OOydJarommxcs, GopMupyeMoit
IPU U3yYCHUH OUOJIOTHH;

MOHUMAHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCMONb30BaTh TIOMydaeMble 3HAHUSA I aHalu3a |
OOBSCHEHMS SBJIICHUM OKPY’>KAIOIIEr0 MUpa U MPOUCXOIAIIUMX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAaHHBIC 3aKIIOUCHHUS Ha OCHOBE HAy4YHBIX (AKTOB H
UMEIOIIUXCS JAHHBIX C IENIbIO TOTYYEeHHsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
perieHus IpoOJIeM B peabHbBIX KU3HCHHBIX CUTYaIlHsX;

OCO3HAHHUE IIEHHOCTH HAy4YHOM JIeATE€IbHOCTH, TOTOBHOCThH OCYIIECTBISTH
MIPOCKTHYIO U UCCIIEIOBATEIBCKYIO IEATCIbHOCTh HHAUBUAYATHHO U B TPYIIIIC;

TOTOBHOCTh M  CIOCOOHOCTH K  HEMNpPEephIBHOMY OOpa30BaHUIO W
camMmo00pa30BaHNI0, K AKTUBHOMY TOJYUYECHHUIO HOBBIX 3HAHUW MO OHWOJOTUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJibTaThl OCBOEHUSI yueOHOro mpenmera «buomorusp»
BKJIIOYAIOT: 3HAYuMMble s (OPMHUPOBAHHMS MHUPOBO33PEHUSI OOydaromuXCs
MEXIUCITUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIeHAyYHbIC MOHSATHS, OTPAXKAIOUIUE
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeuuPuKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHUS, SIBJICHUE, MPOILIECC,
CUCTEMa, Hay4YHbIH (DaKT, MPUHIIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucclae0oBaHue,  HaOMIJCHHE, U3MEpPEHHE, OKCIEPUMEHT U  JpYyrue);
yHUBEpPCAIbHBIC Yy4YeOHBbIC JeWcTBHS (TO3HABaTENbHBIE, KOMMYHUKATHUBHbIC,

pEryJsiTUBHbIE), o0ecreynBarome dbopmupoBaHue (yHKIMOHATBHON
IPaMOTHOCTM UM  COLMAJIbHOW KOMIETEHIMM OOYyYarolMXCs; CIHOCOOHOCTh
oOyyaromuxcs UCITI0JIb30BaTh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  YHUBEpCAJIbHblE y4deOHbIE JEHCTBUS B
II03HABAaTEIbHOW U COLIMAIBHOM MPAKTHUKE.

B pesynprare wu3ydeHHs OHOJOTMM Ha YPOBHE CpEIHEro OOIIero
obpazoBanms 'y oOyuaromerocsi OyayT chHOpMUPOBaHBI ITO3HABATEIbHBIC
yHUBEpCaJIbHbIC yueOHbIC JEHCTBUS, KOMMYyHUKATUBHBIC YHUBEPCATbHBIC yUeOHBIC
NEUCTBUSI, pEryJIsTUBHbIE YHHMBEpPCAIbHbIC Y4YEOHbIE JIEHCTBUSA, COBMECTHas
JeSITEeNIbHOCTb.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS MNPOTPaMMbl CPETHETO OOIIero
00pa3oBaHMs TOJKHBI OTPAXKATh:

OsgiaeHue YHHUBeEpPCAJbHBIMU YueOHbIMU NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a30BbI€e JJIOrHYEeCKH e e CTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh W aKTyaIM3UpOBaTh  MpoOiieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHMM 3HAHUN MNPUEMBI JOTMYECKOTO MBIIUICHUS
(aHanm3a, CUHTE3a, CpaBHEHUS, KilacCupuKaluu, 0000111eHNs), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUHI (BBIIETATh UX XapaKTepHbIE NMPU3HAKH, yCTaHABIUBATh
CBSI3U C APYTHMHU MOHITHIIMH);

ONpEAENATh LENN JAESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX
JTOCTUXEHUS, COOTHOCUTD PE3YJIbTAThl JEATEIILHOCTH C IOCTABICHHBIMU LEAMU;

UCIOJIb30BaTh OMOJOTUYECKHUE MOHATUA ISl OOBSCHEHUS (DAKTOB U SBIICHHIM
KUBOU MPUPOIBL;

CTPOUTH JIOTHYECKHWE paCCYKICHHUS (MHIyKTUBHBIC, IEAyKTHUBHBIE, TIO
aHaAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PaccMaTpUBAEMBIX
SBIICHUAX, POPMYTUPOBATH BHIBOIBI M 3aKITFOUCHHUS;

IPUMEHSITH CXEMHO-MOJICTIbHBIC CpeacTBa I TPEICTaBICHHS
CYILLIECTBEHHBIX CBSI3e M OTHOIICHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TAaK)K€  NPOTUBOPEUMH  Pa3HOrO0  poAa,  BBIIBIEHHBIX B Pa3IMYHBIX
MH()OPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThiBaTh IUIAH pEUIeHHs] NPOOJeMbl C YYETOM aHaIu3a UMEIOLIUXCS
MaTepUalbHbIX U HEMATEPHUATbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ICSITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUMN AESITEIbHOCTH;

KOOpPJMHUPOBaTh U  BBINOJIHATH pabOTy B  YCIOBUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMOEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE TPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30Bble HCCIeI0BATEILCKHE e CTBHSA:

BJIAJ€Th HAaBBIKAMH Y4€OHO-UCCIIEIOBATEIBLCKON U MPOEKTHOM AESITebHOCTH,
HaBbIKaMHM  paspelieHuss npoOieM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY NIOMCKY METOAOB PEUIEHUSI TPAKTUYECKUX 337a4, IPUMEHEHHUIO
Pa3IMYHbIX METOJIOB MO3HAHMS,

UCIIOJIB30BaTh pa3IMYHbIE BUJbl JACATEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HaHUS, €ro HHTEpHpeTalyy, NpeoOpa3OBaHUIO M NPUMEHEHHMIO B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCIIE IIPU CO3JJaHUH YUEOHBIX U COLMAIBHBIX IIPOEKTOB;

(bopMHpOBaTh HAYYHBIA TUIT MBIILJIECHUSA, BIaJ€Th HAYYHON TEPMUHOJIOTHEN,
KJIFOUEBBIMHU MTOHATHUSMH U METOAAMU;

CTaBUTh M (POpMyIupoOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
NEATENBHOCTH U )KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh TPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aaavy,
BBIIBUTATh TUINOTE3y €€ pEeIICHUs, HAaXOAUTh ApTYMEHThI IS J10Ka3aTeIbCTBA
CBOMX YTBEPXKACHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS,

aHAJIM3UPOBaTh TOJNyYEHHbIE B XOJE€ PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHYECKN OLEHUBATh UX JIOCTOBEPHOCTH, NPOTHO3UPOBATH N3MEHEHUE B HOBBIX
yCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYUIECTBIISATh LIEJCHANPABICHHBIN MOMCK MEPEHOCAa CPEACTB M CHOCOOOB
JEeNCTBUS B IPOPECCUOHAIBHYIO CPELLY;

YMETh IMEPEHOCUTh 3HAHWSA B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KHU3HEACSITEIbHOCTH;

yMETh UHTEIPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTaTh HOBBIE WJEH, NpPEJIararb OPUTHMHAIBHBIE MOAXOJbl U pPEUICHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ unpopmaumei:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOpPMAIUH (TEKCTe Y4EOHOTO
nocoOusi, Hay4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHeTe), aHalIU3upOBaTh



MH(OPMALIUIO PA3NIUYHBIX BUOB U (GOPM IMPEICTABICHUS, KpUTUUECKU OLIEHUBATh
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

bopMyITUpOBaTh 3aMpPOCHl U MPUMEHSATH PA3NIUYHBIE METOJIbI MPU TMOUCKE U
oTOOpe Omosiorndueckoi MHPpOpMaIMK, HEOOXOAUMOM ISl BHITIOJIHEHUSI YUEOHBIX
3azay;

NpUOOpeTaTh OMBIT HCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KyJIbTYPYy aKTHUBHOTO MCIIOIB30BAHUS Pa3TMIHBIX
OMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpPATh  ONTUMATBHYIO  (opMy  TIpeIaCcTaBlICHUS
ouonornueckor nHopmaluu (cxembl, TpaduKu, TUArpaMMBbl, TaOJIUIIBI, PUCYHKH
" ApyToe);

UCIOJIb30BaTh HAy4HBIA SI3bIK B KA4yeCTBE CpeAcTBa mpu padoTe ¢
Ouonoruueckod HMHPOpPMALMEN: TNPUMEHATh XUMHYECKHe, (u3nueckue W
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (POpMyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIOJIb30BaTh W TPEeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHYECKHE  CPENICTBA
HaTrJISIIHOCTH;

BJIAJCTh  HABBIKAMHM  pPaclo3HaBaHWA M 3allUThl  WHOOpMaIuH,
nH(OPMALIMOHHON 6E€30MMaCHOCTH JTUYHOCTH.

Ogy1ajieHHe YHHBEPCAJbLHBIMH KOMMYHHUKATHBHBIMHY € CTBUSIMMN

1) obmenne:

OCYIIECTBISATh KOMMYHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJore WU JUCKYCCHH TIO CYIIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3ajaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIBHO BBHITIOTHEHUS TMpeAsiaraeMoi
3aJlay, YUYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MUIUI JIPYTUX YYACTHUKOB
JMaaora Win JTUCKYCCUN);

pacrno3HaBaTh HeEBEpOaJbHbIE CpEACTBAa OOLICHHs, IMOHUMaTh 3HAUYCHUE
COLIMANIFHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYallWH,
YMETh CMATYATh KOH(IIMKTHI U BECTU MEPETOBOPHI;

BJIa/IETh PA3IUYHBIMU CIOCOOAMH OOIIEHHS M B3aUMOJICHCTBUS, MOHUMATH
HaMEpEHUs APYTUX JIOJIeH, MPOSIBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU opme popMyIupOBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAas IesITeJIbHOCTh:

MOHUMATh W HUCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIAMBHIYaJIbHON
paboThI MPU PEIICHUU OUOJIOTUIECKON MPOOIEMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYTOBBIX (DOPM B3aUMOJICHCTBUS MPU PEUICHUN YU4eOHOM 3a1auu;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX AEHCTBHH € y4€ToM OOLMX
MHTEPECOB M BO3MOXHOCTEH KaXKIOTO UjieHa KOJUICKTHBA,



IIPUHMMATh LEIM COBMECTHOW  JEATEIbHOCTH, OpPTraHW30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBUA MO €€ NOCTHUKEHHIO: COCTAaBIISITh IUIAH JCHUCTBUU,
pacnpenensaTb poid ¢ y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXIaThb pEe3yJIbTAThI
COBMECTHOU pabOThI;

OLICHMBATh KAadyeCTBO CBOEr0 BKJIAJa MU KaXIOTO yYaCTHUKA KOMAHIbI B
001K pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;

IpeyiaraTb HOBBIE IMPOEKTHI, OLEHWBAaTh HJEW C TO3ULUUM HOBH3HBI,
OPUTHHAJIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JINYHBIX
CUTYalUsIX, IPOSIBIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

OBJageHne yHMBepPCAIbHbIMH PeryJISITHBHBIMU ACHCTBUSIMH:

1) camoopranusanmusi:

UCIOJIb30BaTh OHOJIOTUYECKHE 3HAHUS [UIsl BBISIBICHHUA NpoOJIeM U UX
pEILIECHNUs B dKU3HEHHBIX U y4€OHBIX CUTYyalUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUN IIEJNEBbIE W CMBICIOBBIC
YCTaHOBKH B CBOUX JEHCTBHSIX M IOCTYIIKax MO OTHOIICHWIO K XXKHUBOM IPUPOJE,
CBOEMY 37J0POBBIO U 310POBBIO OKPYIKAIOIIHNX;

CaMOCTOSITENIBHO OCYILECTBIIATh MO3HABATEIBHYIO ACSATEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4yd B 00pa30BaTEIbHOMN
NEATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO ~ COCTaBJSATh IUIAH pEIIEHUs MpoOJieMbl €  Yy4ETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U P EIMOYTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYALIUSIM;

paciupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaThb OTBETCTBEHHOCTD
3a pELLICHHE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW 3SPYIULMU B
pas3HbIX 001acTSX 3HAHHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYpPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTyalHsIM, BHOCUTh KOPPEKTHUBBI B JAEATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTAaTOB LEIISIM;

BJIAJETh  HaBBIKAMM  [IO3HABATENbHOW  pe(dieKcuu KaKk  OCO3HaHUs
COBEpLIAEMBIX JEHCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, HUX pE3YJbTAaTOB U
OCHOBaHMH, UCIOJIb30BaTh MPUEMBI PeQIEKCUU Il OLUEHKU CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OLICHHMBAThb PUCKUM MU CBOEBPEMEHHO IIPUHUMATh pPELIEHUS 10 HX
CHIKEHHIO;



IIPUHUMAaTh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHAJIM3€ pPe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHE CeDdsT M APYTHX:

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHMMAaTb MOTHUBBI W apPryMEHTBl IPYTMX IIPU aHaIu3€ pPe3yJbTaToB
NEeATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTMX Ha OUINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYroro YeroBeKa.
INPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3yJbTaThl OCBOCHHSI COJCp)KaHHUS Y4UeOHOTO MpeaMera
«buonorus» Ha yrayOnEHHOM YpOBHE OpPHUEHTUPOBaHBI Ha oOecreyeHue
npoduiapHOoro  oOyueHuss  oOydaromuxcst  Ouomornn. OHM  BKIIIOYAIOT:
cnenupuyeckue A OMOJIOTHHY HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOObI IEHCTBUM 110
OCBOCHUIO, UHTEPIPETALIMU U MPEOOPA30BAHUIO 3HAHUM, BUJbI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMUHBIX YUYEOHBIX, a TaKKeE B
peanbHbIX JKU3HEHHBIX cUTyauusix. [IpeaMeTHbIe pe3yabTaThl MPEACTaBICHbI MO
rojam U3y4eHHUsL.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
KJaacce OMXKHbBI OTPaAXKaTh:

chOPMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B
MO3HAHWUU  3aKOHOB TPUPOJBI U  PEIICHHH MpolJieM  palMmOHAILHOTO
IPUPOJIOTIONH30BaHUS, O BKJIAJIE POCCHICKUX M 3apyOEKHBIX YUEHBIX B PA3BUTHE
OnoJorny;

BIAJICHUE CHUCTEeMOW OWMOJIOTMYECKUX 3HAHWN, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAralIIMEe OUOJIOTUYECKUE TEPMHUHBI M TOHSATUS (KU3HB, KIIETKA,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPEryyslus, CaMOBOCIPOU3BEICHUE,
HACJIEJACTBEHHOCTh, W3MEHUYHMBOCTh, POCT W Pa3BUTHE), OMOJIOTUYECKHE TEOPUHU
(xnerounas Teopus T. [lIBanua, M. Illneinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenctBeHHocTu T. Moprana), yuenuss (H. WM. BaBuioBa — 0 1eHTpax
MHOToOOpa3usi U TMPOUCXOXKIEHUS  KyJIbTypHBIX  PAcCTeHMi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TOKOJEHHUS, PACHICIUICHUS, YUCTOTHI T'aMeT,
HE3aBUCUMOTO HacieaoBaHuss [. MeHgens, TOMOJIOTUYECKUX PSAOOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. n. Basuiogsa), [IPUHLUIIBI
(KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEpEHUE,
HaOJII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIECTBEHHbIC MPU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, pACTEHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOECHUSI OPTraHOB U CUCTEM
OpraHOB pPAacTEHUH, JKUBOTHBIX, YEIIOBEKa, TPOIECCOB KHU3HEIEATEIHHOCTH,
OPOTEKAIOIIMX B OPraHU3Max PacTeHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOTrHYECKUX
pOLIECCOB: OOMEHa BelIecTB (METa00IU3M), PEBPAILLEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(PHOro M reTepoTpo(HOro TUMOB NHUTAHMS, (POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, MEW03a, raMeToreHesa, SMOpHUOTreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHHSI,  WHIWBHUIAYATbHOTO  pPa3BUTHs  OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICMCTBUS F€HOB, F€TEPO3KUCa, HCKYCCTBEHHOTO 0TOO0PA;

yMEHHE yCTaHaBIWBATh B3aMMOCBS3M MEXKAYy OpTraHOWJAMHU KIETKH M UX
GYyHKUMSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEM M UX QYHKUUAMH, MEXAY
OopraHaMM W CHUCTEMaMH OpPraHOB y pACTeHMi, XUBOTHBIX U YEJIOBEKAa U HUX
GYyHKUMSIMHE, MEXIY CHUCTEMaMU OpPraHOB M UX (PYHKIUSMHU, MEXKIY 3TaraMmu
oOMeHa BEUIECTB, 3TallaMU KJIETOYHOTO KA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATanaMu AMOPHOHATBHOTO Pa3BUTHUS, TEHOTUNIOM M (PEHOTUNOM, (HDEHOTUIIOM H
dakTopamMu cpeabl OOUTaHNUS,

yYMEHHUE BBISBISATh OTIWYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUi, KUBOTHBIX U YETOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHMOJIOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl TOKA3aTeJIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIIIL;

yMEHHE perarh OMOJIOTHUECKUE 3a/1a49H, BBISBISATH MPUUNHHO-CIEACTBEHHBIC
CBSI3U MEXJ1Y UCCIIETyeMbIMU OMOJIOTMUECKUMU MPOLIECCAMU U SIBIICHUSIMU, J1€1aTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHWH TOJTyYECHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIMOJHATH JIA0OPATOpPHBIE M TMpakTHYecKue paboThl, cOOII0IaTh
npaBuiia Mpu padboTe ¢ yueOHbIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTAaTh THUMOTE3bl, MPOBEPATh HUX OKCIHEPUMEHTAIbHBIMU
cpeacTBamu, (GOpMyIHpys II€b HCCIEIO0BaHUS, AaHATU3UPOBATH IOTYYCHHbBIC
pe3yJbTaThl U JeNaTh BHIBOIBI,

YMEHHME Y4YacTBOBaTh B Y4EOHO-HCCIIEIOBATEILCKOW paboTe MO OHOJIOTHUH,
AKOJIOTUM U MEIUIIMHE, MPOBOAUMON Ha 0a3e HIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  MPEACTaBIATH  MMOJIyYEHHBbIE  pe3yJbTaTbl HAa  YUYEHHYECKHUX
KOH(EpEeHLHSIX;

YMEHHUE OIICHUBAaThb AITHUUECKHUE AaCMEKThl COBPEMEHHBIX HCCIEAOBAHUN B
obmact  OHWONOTMM W MEOUIUHBI  (KJIOHUPOBAaHWE,  HCKYCCTBEHHOE
OIIOJIOTBOPEHHUE, HANPABICEHHOE HW3MEHEHHWE T'€HOMa M CO3J]aHhE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBIISITH OCO3HAHHBIA BBIOOp OyAylIed MpoQpecCHOHATBHOU
JEATeIbHOCTH B 00JIaCTH OMOJOTMM, MEIUIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO3S1CTBA, MUILEBON MPOMBIIIJIEHHOCTH, YIIyOlIsaTh MO3HABATEIbHBIN
MHTEPEC, HAMPABJIECHHBII Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu n
OpOAOKEHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpraHU3alMsIX CPEIHEro
po(heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHMUsI.

[IpeameTHbie pe3ynbTaThl OCBOEHHS yueOHoro npeamera «buonorus» B 11
Kacce NOJKHBI OTPaXKaTh:

chOpPMHUPOBAHHOCTh 3HAHMK O MeCT€ M pOJM OUOJIOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (OpMHUpPOBaHMM COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpaA, B TO3HAHUM 3aKOHOB TMPHUPOJBI M PELICHUU 3KOJIOTHYECKHX
npo0JieM 4YeNnoBEYeCTBAa, a TAaKKe B PELIEHUH BONPOCOB PALMOHAIBHOTO
MPUPOAOIONIB30BaHus, U B (HOPMUPOBAHUH LIEHHOCTHOTO OTHOIICHUS K TPHUPOJE,
OOLIECTBY, YEIOBEKY, O BKJIAJ€ POCCUICKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B
pas3BuTHE OMOIOTHH;

YMEHHE BJIAJETh CHUCTEMON OMOJOIMYECKHX 3HaHWM, KOTOpas BKIIOYAET
ONpENENeHUs] M MOHMMAaHHWE CYIIHOCTH OCHOBOIOJIAralolMX OHOJIOTMYECKUX
TEPMUHOB W MOHATHM (BHJ, 3KOcucTeMma, Ouocdepa), OHONOrHUECKUE TEOPUU
(aBotonmoHHas teopus Y. JlapBuHa, CHHTETHYECKAsl TEOPUsI IBOJIOLNH), YUECHUS
(A. H. CeBepuoBa — 0 myTsiX U HampaBieHUsX 3Boitounu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTHyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojabimeBoro cxoiacrea K. M. bopa), mpaBuna (mMunummyma FO. JIubuxa,
AKOJIOTUYECKOM NUpaMHIbl 3HEPrum), rumotesbl (rumoreza «mupa PHK» V.
I'unGepTa);

YyMEHHE  BJAJ€Th  OCHOBHBIMHM  METOJaMU  HAy4YHOTrO  IMO3HaHUS,
UCTOJIb3yEMBIMH B OMOJIOTUYECKUX HUCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, M3MepeHue, HaONIoJeHHEe, SKCIEPUMEHT), CIIOCO0aMU BBISIBJICHUS U
OLICHKHM aHTPOIIOI'€HHbIX U3MEHEHUN B IPUPO/IE;

yMEHHE BBIIEIATh CYIIECTBEHHBbIC MPHU3HAKW: BHAOB, OHOIrE€OLEHO30B,
AKOCUCTEM M Ouochepsl, CTAOMIU3UPYIOLIEro, IBMXKYLIETO M Pa3pbIBAIOLIEIO
€CTECTBEHHOTO otbopa, AJUTONATPUYECKOTO U CUMITaTPUYECKOTO
BUJ000pa30BaHus, BIUAHUS JABWKYIIHUX CUJI SBOJIIOLMU HA FeHO(OH MOy,
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpelie OOMTaHMsl, YepelOBaHMs HalpaBICHUI
ABOJIIOLIAY, KPYTOBOPOTA BEUIECTB U IIOTOKA SHEPTHH B 3KOCUCTEMAX;

YMEHHE YyCTaHaBIMBaTh B3aUMOCBS3M MEXAY MNPOLECCAMH HBOJIOLMH,
JBUKYIIMMHU CHJIaMH aHTPOIIOreHe3a, KOMIIOHEHTAMU Pa3iUuYHbIX 3KOCHCTEM H
IPUCTIOCOOJICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIIBIATH  OTIMYMUTEIBHBIE  INPU3HAKM  JKHUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, a0MOTHYECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBS3€ OpPraHM3MOB B  COOOILECTBAX,
AHTPOTIOTEHHBIX U3MEHEHHUH B SKOCUCTEMAX CBOEM MECTHOCTH;

YMEHHE HCII0JIb30BAaTh COOTBETCTBYIOIIME apTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JJIs JOKAa3aTelbCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYTII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTaHUSI, EAUHCTBA
YEJIOBEUECKUX pac, HEOOXOIMMOCTH COXPAaHEHWs MHOrooOpasusi BHJIOB U
AKOCHUCTEM KakK yCJIOBHUS COCYILIECTBOBAHUS MPUPOJIbI U YETOBEUECTBA;

yYMEHHUE peniaTh OMOJOTUYECKHE 3a]]a4H, BBISABIISITh IPUUUHHO-CIICICTBEHHBIC
CBSI3M MEX]y UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOLECCAMU U SIBJICHUSMH, JeNaTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHUY TIOJyYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIA0OpATOpHBIE M MpakTHUYeckue paboThl, cOOII0ATh
paBuiia Mpu padboTe ¢ yueOHbIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpenctBamu, (opMynupys Lellb MCCIENIOBaHUS, AHAJIM3UPOBATH TMOJYyUYECHHbIE
pE3yNbTAThI U JeNIaTh BBIBOJIBL;

YMEHHE Y4YacTBOBAaTh B y4eOHO-HCCIIENOBATEIbCKONW paboTe 1Mo OHOJIOTHUH,
AKOJIOTUM U MEIUIIMHE, MPOBOAUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TMPENCTaBIATh  MOJYyYEHHBIE  pe3yibTaTbl HAa  YYCHHYECKUX
KOH(epeHIHsIX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O TIPOUCXOKICHUHU KU3HU, YETOBEKa
U 4YEIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0aX MpPelOTBpALCHHUS
r100aTbHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oyayield npodeccuoHanbHOM
JesITeNbHOCTH B 001acT OMOJIOTHH, KOJIOTUH, TPUPOOTIOIb30BAHUS, METUIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHMHM, BETEPUHAPHUU, CEIbCKOr0 XO35AWUCTBA, MUIIEBOMN
POMBIIIUICHHOCTH, YTIIyONATh TO3HABATEIbHBIM HWHTEPEC, HANpPaBICHHBIA Ha
OCO3HaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccMd U IPOJOJIKEHHUE
Ononornyeckoro oOpa3oBaHus B OpPraHU3alUAX CPEAHEr0 MPOPeCCUOHATBLHOTO U
BBICIIIETO 0OpPa30BaHUs.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM (mudppoBbIe)
Ne i/m Kourpoabusie | Ilpakruyeckue
NMPOrpaMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoTbI pecypest
1 buonorus kak Hayka
2 JKvBble cCTEMBI U UX U3YYCHHE
3 buonorus ketku 0.5
4 XuMHYECKass OpraHu3alus KJIeTKU 10
5 Crtpoenue 1 QyHKIMH KIETKU 8
5 OOMeH BellecTB U MpeBpalleHne SJHEPTUU B 9 1
KIIETKE
7 HacnencrBennas napopmanus u 9 0.5
peanu3anys e€ B KJICTKe
JKU3HEHHBINA UK KIETKU 6 1
CrtpoeHue 1 QyHKIIUHA OPTaHU3MOB 17 15
10 PasMmHOX€EHME U pa3BUTHE OPIaHU3MOB 8 15
11 ['eHeTnKa — HayKa O HacJIeACTBEHHOCTH U 5 05
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHUYHBOCTU 6
14 ['eneTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buoTtexHoMOTHS M CHHTETHYECKAst OMOJIOTUS 4
17 PesepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KITACC

Kosnu4yecTBo yacoB DJIeKTPOHHbIE
HauMeHOBaHUeE pa3iesioOB U TeM (uudposbie)
Ne n/m Kontpoabnsie | IlpakTnueckue
NMpPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 3apokIeHUE U Pa3BUTHE IBOIIOIMOHHBIX 4
MpE/ICTaBICHUI B OMOJIOTHI
MuKkposBOTIONHUS U €€ Pe3yIbTaThl 14 2
Makpo3BOIOIHS U €€ Pe3yIbTaThI 6
[TpoucxoxaeHne U pa3BUTHE KU3HU HA
4 P P 15 15
3emie
5 [IpoucxoxaeHne yenoBeKa — aHTPOIOrEHES 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHrW3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY Karoule cpeaou
OpraHusMmsl ¥ cpeia 0OuTaHus 15
DKOJIOTHS BUJIOB U MOMYJISIHMA 0.5
DKOJI0THS COOOIECTB. DKOJIOTHUECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rmodanbpHas skocucTeMa 6
11 YenoBek U OKpyrKaroImas cpeaa 6
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







ITOYPOYHOE IINTAHUPOBAHHME
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTpoabHbIe
padoThbI

IIpakTnueckue
padoThbI

Jara
U3Y4YeHHS

DJIEKTPOHHBbIE
nu(ppoBbIE
oOpa3oBaTe/ibHbIE

pecypchbl

buosiorus kak KOMIUIEKCHAs HAyKa U KaKk
4aCTh COBPEMEHHOTO 00IIeCTBa

JKuBbIe cCCTEMBI M UX CBOMCTBA

YPOBHeBaﬂ opranu3anus )XUBbIX CUCTEM

Hctopust OTKpBITHS U U3yUEHUS KIETKU.
Knerounas teopust

MeTo1bl MOJIEKYJIIPHOM U KIIETOYHON
ouonorun. [IpaktTuueckas pabora
«3y4eHne MeTo10B KJIETOYHOW OUOJIOTUH
(xpomatorpadus, snmekTpodopes,
muddepeHnnanIbHOe EHTPUPYTUpPOBAHUE,
[TLIP)»

0.5

XUMHUUYECKUN COCTAB KJIIETKHU

MI/IHepaJ'IBHBIe BCIICCTBA KIICTKH, UX
ouoJjioruueckas poJib

Opranuyeckue BEIIeCTBa KIETKH — OEJIKH.

JlabopaTtopnas paboTta «OOHapyKeHHE
0O€EJIKOB C IIOMOIIBIO KAaYECTBEHHBIX
peakiuii»

0.5

CaoiicTBa, K1accupukanus 1 GyHKIUN
0eNKoB




OpFaHI/I‘{eCKI/IC BCIICCTBA KIICTKHU —

10
YTJIEBO/IbI

1 OpraHndeckue BEIECTBA KIETKH —

JUNUIBI
Hyxnennosslie kucnotsl. JJHK u PHK.

12 JIabopartopHas pabota «MccnenoBanue 05
HYKJIEHMHOBBIX KUCIIOT, BBICICHHBIX U3
KJIETOK Pa3JIU4HbIX OPraHU3MOB»

13 Crpoenue u pynkuuu ATD. JIpyrue
nHykieosuarpudocdarsl (HTD)

14 CexsenupoBanue JJHK. Meto bt
T€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMUKU

15 MeTob! CTpyKTYypHOM Onosioruu

16 Tune! knerok. [IpokapuoTnueckas KieTka
CrpoeHne 3yKapuOTUYECKOU KIETKH.

17 [IpakTnueckas paborta «3yueHnue cBONWCTB 0.5
KJIETOYHOM MeMOpaHbD»

18 IToBepXHOCTHBI annapaT KJIETKH
OnHoMeMOpaHHbIE OPTaHOUIbI KIIETKH.

19 [IpakTuueckas padora «M3ydenue 05
JIBUKEHUS LIUTOIIIa3Mbl B PACTUTENIbHBIX '
KIIETKax»

ITosryaBTOHOMHBIE OpraHOU/bI KIETKH:

20 MHUTOXOHAPUH, T1acTu bl JlJabopaTopHas 05
pabota «MccaeqoBanue niaa3mMonusa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

21 HemeMOpaHHbIe OpraHOM bl KJIETKU

22 Crpoenue u GpyHKIIUH 1pa




23

CpaBHHTEIbHAS XaPAKTEPUCTUKA KIETOK
sykapuoT. JlabopaTopHas pabora
«M3yueHue CTpoeHUs KJIETOK pa3InyHbIX
OpPTraHNU3MOBY

0.5

24

AcCCUMIISINS U TUCCUMIIISIIUS — JBE
CTOpOHBI MeTabonu3ma. Turmbel oOMeHa
BewecTs. JIaboparopHas paboTa
«M3yueHune KaTaIMTHYECKO aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMHUIIa3bl HIIH
KaTasasbl)»

25

DepMEHTATUBHBIN XapakTep peakiun
KJIeTOYHOTO MeTabonu3ma. Jlaboparopuas
pabota «M3yueHue hepMEHTATUBHOTO
pacliernieHus: NepoKcuaa Bo1oposa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX

0.5

26

benku-akTuBaTOpPHI U OENKU-UHTUOUTOPHI

27

ABTOTpOGHBII THII OOMEHA BEIIECTB

28

dorocunres

29

XemocuHnre3. JlabopaTropnas padoTa
«CpaBHeH#He mmporeccoB pOToCUHTE3a U
XEMOCHHTE3a)

0.5

30

AHaspoOHbIe OpraHu3Mbl. Busl OpoxeHus.
JlabopaTtopnas pabota «CpaBHeHUE
MIPOIIECCOB OPOIKECHUS U JIBIXAHHS

31

AdpoOHBIE OpraHU3Mbl. DTaIbI
JHEPTeTHYECKOro 0OMeHa

32

DHeprus MeMOpaHHOTO TpaueHTa
npotoHoB. Cunre3 AT®: pabota




npotoHHOU AT®-cuHTa3bI

33 Peakuuu MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunbii cuare3 PHK
35 Tpaucnsius u e€ sTamnbl
36 KonupoBanue amuuokucnot. Poib
pubocom B OnocuHTe3€e Oenka
37 Opranusanusi reHOMa y IPOKapuoT U
9YKapuoT
38 MonekysipHble MEXaHU3MBbI SKCIIPECCUH
T€HOB Y 3YKapHOT
Bupycel — BHeKIIeTOUHBIE (POPMBI KU3HHU U
39 oOnuratHele napa3uthl. [IpakTnyeckas 0.5
pabota «Co3aHue MOJIENH BUPYCay»
40 BupycHsle 3a601eBaHus yeI0BEKa,
YKUBOTHBIX, PACTEHUI
41 HanorexHomgorny B OMOJIOrMH U MEIUIIMHE
42 JKU3HEHHBIN UK KIIETKH
43 Matpuunsiii cuate3 JJHK
Xpomocomsl. JlaboparopHas paboTta
44 «M3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIIpenapaTax»
45 JleneHue KICTKH — MHUTO3
Tune! kirerok. Kapuokunes nu {UTOKUHES.
46 JlabopaTopnas paboTta «Habaronenue 05
MHUTO32 B KJIETKaX KOHYHMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsmnus »kM3HEHHOTO IUKJIA KJIETOK




48

OpraHusM Kak €IMHOE 11eJ10€

Tkanu pactenuit. JlaboparopHnas padora

49 . - 0.5
«M3y4yeHne TKkaHel pacTeHUI»
TkaHM )KMBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnas paboTa «3yueHnne TkaHen 0.5
KHUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas

o1 pabora «/3yueHue opraHoB LIBETKOBOT'O 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBM>KEHUE OpTaHU3MOB

o4 [Iutanue opranu3mMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbpHas cucTeMa 4elloBeKa

56 JlpIxaHue opranu3MoB

57 JIpIXaHue MTO3BOHOYHBIX KHBOTHBIX H
YeoBeKa

58 TpaHcopT BemecTB y OpraHu3MoB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opraHu3mMoB

61 3ammra y opraHu3MoB

62 NMMyHHas cucteMa 4enoBeka

63 Pa3npakuMoCTh U perysius y
OpPTraHU3MOB

64 I'yMopasibHas perynsuus 1 SHIOKPUHHAs

CHUCTEMA XUBOTHBIX U YCJIOBCKA




65

@DopMbI pa3MHOKEHHUSI OPTAaHU3MOB

66

[TonoBoe pa3mMHOk’eHUE

67

Meiios

68

I'ameTorenes3. OOpazoBaHue U pa3BUTHE
MOJIOBEIX KIeTOK. JlabopaTopHas paborta
«/3ydyenue cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKPOTIPETIapaTax»

05

69

I/IHI[I/IBI/I,Z[yaJ'IBHOG PasBUTUC OPIraHU3MOB —
OHTOI'CHEC3

70

3akiajKa OpraHoB U TKaHEW U3
3apOJbIIICBBIX JTUCTKOB

71

Poct u pa3BuTHE )KUBOTHBIX.
JlabopaTtopHas paboTa «BrlsiBIIeHHE
MPU3HAKOB CXOJCTBA 3apObIIIIeH
MMO3BOHOYHBIX JKUBOTHBIX)

0.5

72

Pa3mHoxeHue 1 pa3BUTHE PACTECHUM.
JIabopaTopHas pabota «CTpoeHHEe OPraHOB
Pa3MHOKEHMS BBICILIMX PACTEHUID

0.5

73

HCTOpI/ISI CTAaHOBJICHUS U PA3BUTHUA
TCHCTUKHU KaK HAaYKH

74

OcCHOBHBIC NOHITHSI U CUMBOJIBI T€HETHKU.
JlabopaTtopnas pabota «po3zoduna kax
00BEKT reHETUYECKUX HCCHGﬂOB&HHﬁ))

0.5

75

3aKOHOMEPHOCTH HaCJIeI0BaHUS
MPU3HAKOB. MOHOTHOpHUIHOE
ckpeuBanue. [Ipaktuueckas pabora
"N3yuenue pe3yabTaToB MOHOTHOPHUTHOTO
CKpeLMBaHus y Apo30Quisr"

0.5




HI/ITOHOFI/ILIGCKI/IC OCHOBBI MOHOFI/I6pI/IIIHOFO

76 1
CKPEIINBAHUS
77 Ananusupytoiee ckpenBanue. Hermomnnoe 1
JOMHUHHUPOBAHHE
JuruOpuIHoe CKpeIuBaHue.
78 ITpaktuueckas padora «M3yuenue 1 05
Pe3yIbTATOB TUTHOPUIHOTO CKPEIIUBAHUS '
y 1p030(UIIBD
79 [{uTonmoruyeckue OCHOBBI AUTUOPHITHOTO 1
CKPEIINBAHUS
80 CleruieHHOe HacJIeI0BaHKUE MPU3HAKOB 1
81 XpoMoCOMHas TEOPHS HACIEACTBEHHOCTH 1
82 I'enetuka mona 1
83 ['eHoTHIT KaK IIETOCTHAS CHCTEMa 1
84 I'eneTnuecknii KOHTPOJIb PA3BUTHUS 1
paCTEeHMIA, )KUBOTHBIX U YEJIOBEKA
85 H3meHunBOCTh MPU3HAKOB. Bribl 1
W3MEHUYHUBOCTH
86 MoaudukannoHHas N3MEHYUBOCTh 1
BapuanuoHHbI# psig v BapualMoHHas
kpuBas. Jlaboparopnas pabora
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOTH(PHUKAITIOHHON H3MEHUYUBOCTH. '
[TocTpoeHne BapualluOHHOTO psiia U
BAPHUALIMOHHON KPUBOW»
88 I'eHoTHnMYeckast U3MEHUYUBOCTD. 1
KoMOunHaTHBHAsI N3MEHUHUBOCTH
89 MyTaunoHHas U3MEHYUBOCTb. 1 0.5




[IpakTnueckas paborta « MyTaruu y
p0o30¢ B! (HA TOTOBBIX
MUKpOTIpenaparax)»

90

3aKOHOM€pHOCTI/I MYTAallMOHHOT'O IIponecca.
OIHUIreHEeTHKA U SIIMTeHOMMKA

91

I'enetuka yenoseka. [IpakTuueckas pabora
«CocTtaBieHue 1 aHaJIu3 POJOCIOBHO

0.5

92

MeTtoabpl MEAUIIMHCKON T€HETUKU

93

3HaueHUe MEIULMHCKON T'eHEeTUKU B
MMpeaAOTBpAllICHUHN U JICHCHUU I'CHCTUYCCKUX
3a00J1€BaHUM YET0BEKA

94

OCHOBHBIE HOHATUS CCIICKIIUU.
JlabopaTtopHast pabota «3yueHue copToB
KYJBTYpPHBIX PACTEHHH U ITOPOJ TOMAITHUX
JKHUBOTHBIX»

0.5

95

MeTobl CeNeKIIMOHHOMN paboTHI.
JlabopatopHnas pabora «/3ydyeHne MeTo0B
CEJICKIIMY PaCTCHUIN»

05

96

JocTuxkeHus CeeKIIuu PacTeHUN 1
*uBOTHBIX. [IpakTnueckas padora
«IIpuBHBKa pacTeHUII»

97

CoxpaHeHHe, HN3Y4YCHHUC U UCITIOJIb30BAHUC
TCHCTUYCCKHUX PECYPCOB

98

buoTtexHosnorus Kak Hayka u OTpacib
npousBojcTBa. [Ipaktuueckas pabora
«3yyenne 00beKTOB OMOTEXHOIOT U

0.5

99

OcCHOBHBIC HAPABICHHUS CHHTETHYECKOM
OUOJIOrUU




100 XpOMOCOMHasI ¥ T€HHAs HH)KEHEPUS 1
101 MenunuHcKre OMOTEXHOIOTHI 1
102 PesepsHbplii ypok. [IoBTOpeHue, 1
00001IeHNe, CHCTEMATH3AIMS 3HAHU I
BIIEE KOJIMYECTBO YACOB I1
OBl © CTBO HACOBIIO 102 135

I[TPOTPAMME




11 KITACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne aTa U Bbl
W/ Tema ypoka Beero Konrpoabnsbie | IlpakTnueckue iyqe}mﬂ :)lﬁ[()bal:())Ba”:eJIbele
padoThI padoThI pecypebi
1 OpomonunonHas teopus Y. lapsuHa 1
5 JBroKy1e cuiibl 3BOJIFOLIMU BUJOB 110 Y. 1
HapBuny
3 bopnOa 3a cyuecTBoOBaHUE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUHU 1
ABOJIOLIUU
5 OTarnbl 3BOJIOIUOHHOTO MPoIlecca: 1
MHUKPO3BOJIOLUS U MAaKpO3BOJOLHS
5 [Tonmynsius — 37eMeHTapHas €IMHULIA 1
HBOJIIOIINH
3aKOH reHeTH4ecKoro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHast 1 05
pabota «BrlsiBIeHHE U3MEHYUBOCTH Y '
oco0elt 0JJHOrO BUJa»
8 DneMeHTapHbIe (PaKTOPHI SBOJIOIIUU 1
9 O¢ddexT ocHoBaTens. Ipdekr 1
OyTBLJIOYHOTO TOPJIBIIIKA
10 Murpanuu. M30s1uu NOMyIsSIun: 1
reorpaduueckas, Ononornueckas
11 EctecTBeHHBI 0TOOp — HampaBIIsIOMNN 1
(dakTop SBOJIOIUHU




12

[TonoBoii oTOOP

13

[Tpucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yNbTaT MUKPOIBOJIIOLNH.
Jlaboparopuast pabota «3ydyenue
apoMop(O30B U UAMOAAATITAIINN Y
pacTEeHUN U KUBOTHBIX»

0.5

14

[Tpumeps! npucnocobIeHN y OpraHu3MOB:

Mopdoiiornueckue, Gu3noIorneckue,
OMOXHMMHUYECKHUE, TOBEJICHYECKHE.
Jlabopartopnas padota «IIpucnocoGneHus
OpPraHMW3MOB M UX OTHOCHUTEJIbHAS
1eJIECO00PA3HOCThY

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlabopartopnas pabota «CpaBHeHUE BUIOB
0 MOP(OJIOrHIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa BUJa

17

Bunoo6pa3oBanue kak pe3ynbrar
MHUKPO3BOIIOLUN

18

CBi13p MHKPOSBOJIONHWHU U SIIUJACMHUOJIOTUN

19

Maxkponssontonus. [Taneontonornyeckue
METOJBbI U3y4ECHUS IBOJIIOLUN

20

buoreorpaduyeckue MeToabI U3yUeHUS
ABOJIIOINH

21

OMOPHOJIOrH4YECKHE U CPABHUTEIBHO-
MOPGOJIOTHIECKHUE METO/IbI U3yUCHUS
ABOJTIONIAN

22

MoJiekyJISIpHO-TEHETHUECKHUE,
OMOXMMHYECKHE U MAaTEMaTUUYECKUE




MCTO/AbI U3YUCHHA 3BOJTIOLHUHU

23 OO6m1e 3aKOHOMEPHOCTH SBOJIOIUH

24 AnanTtuBHas paguaius. HepaBHoMepHOCTh
TEMITOB 3BOJIOIHH

95 HayuHble rUTIOTE3bI TPOUCXOKIACHUS
JKU3HU Ha 3emJie

26 JloHay4HbIe MPECTABICHUS O 3aPOKICHUH
KHU3HU

97 OCHOBHBIE ATalbl HEOPTaHUIECKOM
HBOJIIOIUH

28 ['unoTe3sl 3apOKACHUS KU3HU
Hcropus 3emMin 1 METOIbI €€ U3yUEHMUS.

29 Jlabopartopnas padota «3yuenue u 05
OIMCaHUE UCKOTIAEMBIX OCTATKOB APEBHUX '
OpPTaHU3MOBY

30 HauanpHble dTanbsl OpraHu4eckoin
HBOJIIOIUH

31 OBOJIOLHUS DYKapUOT
OCHOBHBI€ ATaIBI YBOTIOLIH

39 pacturensHOro Mupa. [IpakTudeckas 05
pabota «M3yuenue ocoOeHHOCTEH '
CTpOEHUS paCTEHUN pa3HbIX OTIEIOB»

33 OCHOBHBI€ ATaIBI YBOJIOIIH KHBOTHOTO
MUpa
DBotoIUs )KUBOTHBIX. [IpakTudeckas

34 pabora «M3yyenune ocoOeHHOCTEH 0.5
CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX)»

35 PasBuTture xu3HU Ha 3emiie 10 3pam U




nepuoaam

MaccoBsie BbIMHUPAaHUA — 3KOJIOTUYCCKHUE

36 KPHU3HCHI MTPOIILIIOTO

37 CoBpeMEHHBIN HKOJIOTHYECKHN KPU3HC, €T0
0COOCHHOCTH

38 CoBpeMeHHast cucTeMa OpraHu4ecKOro
MPOIILIIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIHI
OpraHU3MOB

40 AHTpOIIOJIOTUsI — HayKa O YeJIOBEKE

41 Pa3Butue npencraBineHuii o
MIPOUCXOXKICHUN YEIIOBEKa
Mecto yenoBeka B CUCTEME
oprannyeckoro mupa. JlabopatopHas

42 pabota «3yuenue ocoOeHHOCTEH 0.5
CTPOCHHMS CKEJIETa YeIOBEKa, CBSI3aHHBIX C
MIPSMOXOXKJICHUEM))

43 JBIoKyIIMEe CHIIBI aHTPOIIOTeHe3a

44 CooTHo1eHne OUOTOTHYECKUX U
COIMAJIbHBIX ()aKTOPOB B aHTPOTIOTeHE3E

45 OCHOBHBIE CTaIUH AHTPOIIOIE€HE3a

46 [TaneoreHeTHKa U MAJICOrCHOMUKA

47 DBOJIIOIUS COBPEMEHHOTO YEJI0BEKa
Yenoeueckue pachl. [IpakTnueckas

48 pabota «/3yueHune 3K0JIOTHIECKUX 0.5
aJanTanuil 4eIoBeKay

49 MexauciunInHapHbIe METO b

aHTPOIIOJIOTUU




50 3apokJeHue U pa3BUTUE IKOJIOTUU 1
Mertonbl 3xosioruu. JlaboparopHnas padora

51 «M3yueHne METOI0B IKOJIOTMYECKUX 1 0.5
HCCIIEI0BAHUI»

59 3HaueHUe SKOJOTUUECKUX 3HAHUHN IS 1
YeJioBeKa

53 Okonorudeckue HakTopsl 1
AbuoTtnueckue akTopsl. CBET Kak

54 sKosioruueckuit akrop. JlabopatopHas 1 05
pabota «BrlsiBIeHHE TPUCTIOCOOTEHHIH '
OpraHU3MOB K BIUSHHUIO CBETa»
Abuotnueckue axktopsl. TemmnepaTtypa
KaK dKOJIOTHYECKHUI (PaKTop.

55 Jlaboparopnas paboTa «BrisiBnenue 1 0.5
IPUCTIOCOOICHUH OPraHN3MOB K BIUSHHUIO
TEMIEPATypbD»
AbuoTtnueckue GpakTopsl. BiaxxHOCTh Kak

56 sKoJioruueckuii ¢pakrop. Jlaboparopnas 1 05
paboTta « AHaATOMHYECKHE OCOOCHHOCTH '
pacTeHHi U3 pa3HbIX MECT OOUTAHUS

S7 Cpenbl 00MTaHMSI OPTaHU3MOB 1

58 buonornueckue puTMsI 1

59 Kuznenusie popMbI OpraHU3MOB 1

60 buotnueckue GakTopbl 1
3HayeHue OMOTUYECKUX B3aMMOJICHCTBHI

61 JUTSI CYIIECTBOBAHUSI OPraHU3MOB B Cpejie 1
obuTaHus

62 OKOJIOTUYECKUE XapaKTEPUCTUKU 1




MMOITYJIALIUA

OCHOBHEIC ITOKA3aTSIIN MOonyJIsanuu:

63 YUCJIEHHOCTb, INIOTHOCTb, BO3pAacTHAS U
MOJIOBAsi CTPYKTypa
OCHOBHBIE TTOKA3aTeJH MOIYJISIUH:

64 POX1aeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIUN

65 DKoJoru4eckas CTpyKTypa MomnyJsauun

66 JluHamuKa HOMyJISIIUY U €€ peryisius

67 KpuBbie pocTa 4rCIEHHOCTH TOITYJISIIHH.
KpuBbie BEDKUBAHUS
DKOoJIOTHYECKast HUIIIA BU/A.

68 JlaGoparopnas padota «IIpucnocoOneHus 05
CEMSIH paCTEHUH K paCCeICHHUIO»

69 Bun xak cuctema nomynsuuit

70 3aKOHOMEPHOCTH TOBEICHUSI K MUTPAIIAN
YKUBOTHBIX

71 Co00111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpbITasi cucTeMa

73 KpyroBopoT BeecT 1 MOTOK SHEPTUU B
HKOCHCTEME

74 OCHOBHBIE TOKA3aTEIN SKOCUCTEMBI

75 DKOJIOTUYECKHE MUPAMUIbI

76 N3meHeHus cooOIIecTB — CYKIIECCUU

77 IIpuponHbIe 3KOCUCTEMBL. DKOCUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 ITpupoansle 3KOCHCTEMBI. DKOCUCTEMBbI




TYHJp, JIECOB, CTENIEH, ITyCThIHb

79 AHTPONIOT€HHBIE S3KOCUCTEMBI

80 VYpboskocucremsl. [IpakTuueckas padborta
«M3ydeHue u onmcanne ypO0oIKOCUCTEMBDY 05
3aKOHOMEPHOCTH (POPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJCICTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHnU3Mbl BO3/IECTBUA 3arPA3HEHUN

82 Pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,
OPraHW3MEHHOM, MMOMYJISIITAOHHOM U
AKOCHCTEMHOM yPOBHSX

83 buocdepa — obmemanerapuas 0601049Ka
3emiu

84 VYuenue B. 1. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepsl

86 KpyroBopoTsl BemecTs u
OMOTCOXUMHYECKUE ITUKITBI

87 3oHanbHOCTL OMOChepbl. OCHOBHBIC
OMOMBI CyIIIN

88 YcroitunBocTh Orochepsr

89 DKOJIOTHYEeCKHE KPUZUCHI I UX TPHIMHBI

90 Bo3zneiicTBue uenoBeka Ha Ouochepy

01 AHTpPOIIOTEHHOE BO3/ICHCTBHE HA
PaCTUTENIbHBIN U 5KUBOTHBINA MUP

92 OxpaHa mpupoIsl

93 OCHOBHBIE TPUHITUIIBI yCTOWYHUBOTO




Pa3BUTHS YEJIOBEUYECTBA U IIPUPOIBI

PanmonanbHOe pUPOAOIIOIb30BAHNE U

94 COXpaHEeHHE OUOJIOTHIECKOTO 1
paszHooOpasus 3eMiau

95 Oﬂ606HleHI/Ie 1o TeMe « MUKPO3BOIIOLHUS U 1
e€ pe3yJIbTaThD)

96 0"60611_IGHI/IC 1o TeMe «Makpo3BoJIIoLUs U 1
e€ pe3yJIbTaThD»

97 O6o06menue 1o Teme «IIpoucxoxaeHue u 1
pa3BUTHE )KU3HU Ha 3emiie»

98 O606menue no teme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOIOTCHE3»

99 O6o01mIeHne mo TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOULICHUSAX OPraHU3MOBY

100 O606mmenue o Teme «OpraHu3Mbl U cpeia 1
oOuTaHUM

101 0606H16Hpie 1o TemMe «DKOJIOTHUsI BUJIOB U 1
TOTTYJISLIUI

102 O6o06menue o reme «brocdepa — 1
rio0abHas SKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JISA YYHEHUKA

* buonorwus, 10 knacc/ [laceunnk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue;
nox penakuueit [Taceunuka B.B., AkunonepHoe ob6mectBo «M3naTenbcTBo

«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET






