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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ydyebHOMY mpeamety "buosnorus" (nmamee - Ouosiorusi) Ha
YpOBHE CpeaHero oéiiero odpa3oBaHus pa3paboraHa Ha ocHoBe DenepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
®I'OC COO, Konuenuuu mnpenojiaBanusi ydeOHoro mnpeamera «buomnorus» wu
OCHOBHBIX MOJIOKEHUH (peiepanbHOii paboyelt mporpaMmbl BOCITUTAHUS.

VYuebnsiii peamet «buonorusy yriyonéunoro ypoHs uszyuenus (10-11
KJIACChI) SIBJISICTCS OJIHUM W3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBEHHO-
HayuHble mpeaMmeTs». CormacHo mnonoxenusMm PI'OC COO npoduiibHbIE
y4eOHbIC MPEIMEThI, U3ydyaeMble Ha YIIyOJEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o0IIUM, CpeTHUM MPO(PECCHOHATBLHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanuein o0yJaroumxcsi U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebnomy npenmety "buonorus" naét npeacraBieHue o meau
W 3a7a4ax u3yudeHus yueOHoro npeameta «buonorus» Ha yriyOJIEHHOM ypOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYeT MOCIeA0BATeIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4ETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3EH, JIOTMKHM Y4e€OHOTO IMpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3oBaHusi, Oiaromaps 4YeMy  IPOCMATPUBACTCS
HAMpPaBJICHHOCTh HA  MOCJIEAYIONMIEe pPa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCMIUTaHWE OEpeXKHOTrO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
mporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXXHOCTH Y4Y€OHOTO TpenMeTa
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METAIlpPEAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU



OOy4JarommMxcst MO OCBOCHHIO COJNIEPKaHUS OMOJOTHYECKOro 00pa3oBaHUsS Ha
YPOBHE cpeaHero ol1iero oopa3oBaHus.

Yyebnsiii penmer «buosiorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHus
3aBepiiaeT OuoJIOTMYecKoe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha
pacuIMpeHre U yriiyOJieHHe 3HAaHUN 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHUH, SMOPHOJIOTMUA W OHOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yueOHOoro mnpenmera «buonorus» Ha yriIyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIEAYIOIMIEMY MOJy4YEeHUIO
Ononornyeckoro  oOpa3oBaHMsl B By3aXx M OpraHM3alUsAX  CPEIHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl W yrayOneHbl OHMOIOTMYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJOBEKa, OOLIUX 3aKOHOMEPHOCTSIX KHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS ITPUKIIATHOTO U MTOMCKOBOIO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI IJIs MOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYEHUH
bu3uKY, XUMHUH, reorpaduy U MaTEMaTHUKH.

Crpyktypa mporpamMmbl 1o ydeOHomy mnpeamety "buonorusa" oTpaxkaet
CHUCTEMHO-YPOBHEBBIH ¥ DBOJIOIMOHHBIN TMOAXOABI K W3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE IS KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIiH, YBOJIOIMU OPraHUIECKOT0 MHUpa Ha 3emIie,
COXpaHEeHUsi OMOJIOTMYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJCKIUH, OMOTEXHOJOTHH U CHUHTETHUYECKOM
OMONIOTHH, aAKTyaIM3UPYIOTCS 3HAaHUS OOydYaromuxcs Mo OOTaHWKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kjacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npenmer  «buonorus»  mpu3BaH  00€CIEUUTH  OCBOCHHUE
00y4aroUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHLIUIIOB U IIPABUII,
JIeXKAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHH, MHOTO00pa3MH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsSIuH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHUSAX, COBPEMEHHBIX
UCCJICIOBAHMSIX B OMOJIOTUH, IPUKIIAIHBIX aCTIEKTaX OMOJOTHYECKUX 3HaHUU. Jliis
pa3BUTUA M TONJCP)KAHUS HMHTEpeca OOydarolmuxcs K OWonoruu Hapsagy co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOT0 MaTepHalia B COACPKaHUH MPOTPAMMBI
no OWOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHS
TOM WM MHOW o0nacTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PELICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

[enb uzydenus yuebHoro npeamera «buonorus» Ha yriyOJEéHHOM YpOBHE —
OBNIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(PYHKIIMOHATbHOMN
OpraHM3allMd >KUBBIX CHCTEM pAa3HOrO0 paHra M MNpUOOpPETeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpEca K ONpeAesEHHON o0sactu



npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosioruei, Wi K BbBIOOpPY
y4eOHOT0 3aBeICHUA I IPOJOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

Joctiwxkenue 1enu u3ydeHuss ydeOHoro mpeamera «buosorus» Ha
yrayOnEéHHOM ypOBHE 00€CTIeUMBACTCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHE 00YYalOIMMHUCA CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOTrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMyJISALNs, BUA, OMOTE01eH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYyYalouMxcs C METOJaMU TIO3HAHWS >KUBOM MPUPOIBL:
UCCJIEIOBATEICKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTHH, SMOpPUOJIIOTMM U OWOJOTMM pPa3BUTHUS, TEHETHUKU U
CeJICKUMU, OWOTEXHOJIOTMM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOrHUH,
DKOJIOTUH);  METOAaMH  CaMOCTOSITEJIBHOTO  NPOBEIECHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu W B Ipuponae (HaOIIofeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIQZICHUE OOYYAIOIIMMUCA YMEHMSIMH: CAaMOCTOSATEIbHO  HAXOAMTb,
aHaJIM3UPOBaTh W HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(POpPMAIUIO; IOJb30BaThCS
OMOJIOrMYECKON TEPMHHOJIOTHMEH M CHUMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTHYECKHUMHU
npoOjeMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH I10
OTHOIIICHUIO K OKpPYXKaloIleld NpUpOAHON cpese, COOCTBEHHOMY 3I0POBBIO U
3MI0POBBIO  OKPYXKAIOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATH  MEpbI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpPaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHSA B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YYarOIIMXCS MHTEIJICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €10 MpoOjeMamMH, METO0JIOTHen
OMOJIOTMYECKOT0 UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIEPUMEHTAIIBHBIX
UCCJIEJOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJAEIUPOBAaHUS OMOIOTMUECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y O00Yy4YaIOIIMUXCA LEHHOCTHOTO OTHOUIEHUS K KUBOW MPUPOJIE B
LEJIOM U K OTIEIbHBIM €€ 00bEKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJOTUYECKOH,
IFeHEeTUYEeCKOM TpaMOTHOCTH, OOIIel KyJIbTypbl TMOBEACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHre  OOy4arONIMMUCA  KOMIETEHTHOCTH B  PAIlMOHAIBHOM
MIPUPOJIOTIONB30BaHUU  (COOJIIOICHUE TIpaBUJl TOBEJICHUS B TMPUPOJE, OXPaHbI
BUJIOB, KOCUCTEM, OHMoc(ephl), COXpaHEHUH COOCTBEHHOTO 3I0POBBS U 370POBbs
OKpyXaromux JroAel  (coOmrogeHuss Mep npoduuakTukd — 3a00J71eBaHUM,
obecrieueHrne O€30MaCHOCTH KU3HEACSITEIbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIIOJIb30BaHUSA
OMONOTUYECKUX 3HAHUM U YMEHUN B IOBCEAHEBHOM JKU3HU;



CO3/laHME€  yCIOBUM A  OCO3HAHHOTO  BbIOOpa  OOYyYaroIIMMHCS
VH/IMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUHU, CIOCOOCTBYIOIIEH
MOCTIEAYIONIEMY MPOPECCHOHATHPHOMY CaMOOMIPEICICHNI0, B COOTBETCTBUH C
WH/IMBUIYQJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMH PErroHa.

OO1ee 4rMco 4acoB, OTBEJACHHBIX HA M3yUeHUE OMOJIOTHH HA YTIyOJICHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B Heeio).

Ot6op OpraHuM3anMOHHBIX (HOPM, METOJOB M CPEACTB OOydeHHs OuoIoTHU
OCYIIIECTBIISIETCS C y4ETOM CHEIM(HUKU €ro CoAepKaHus W HaNpaBICHHOCTH Ha
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIUsIX CPETHETO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s13aTEeNIbHBIM YCIOBHEM IPpU 00YUYeHUH OUOJIOTHH HA YIiTyOJIEHHOM YpOBHE
SBIISIETCSL TIPOBEJCHUE JIA0OpaTOPHBIX M MpakTUYecKux pabor. Taxxke ydactue
0Oy4aroluxcs B BBINOJHEHUH MPOEKTHBIX U y4EOHO-UCCIEN0BATENBCKUX pPadoT,
TEeMaTHKa KOTOPBIX OMPEIENAeTCS y4YUTelleM Ha OCHOBE HMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

Peanusarus mporpammel 1o 6uosoruu 10— 11 kiaccer (yrimyOJIeHHBIH

YPOBEHB) OCYIIECTBISAETCS ¢ MPUMEHEHHUEM J1Ia00paTOPHOIO 000pYA0BaHUS [ICHTPA
00pa3oBaHUs €CTECTBEHHO — HAYYHOM M TEXHOJOTHYECKON HAIIPaBICHHOCTEH
«Touka Pocrtay.



COJEPXAHUE OBYUYEHUA

10 KJTACC

Conep:kaHue MPOrpaMMbl, BBIJICICHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyjiapcTBeHHoi utoropoi arrecrauu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMmeHHass Ouoyiorusi — KOMIUIEKCHasi Hayka. KparTkas wuctopusi pa3BUTHS
Oouosioruu. buonornueckue HayKu M M3ydaeMble UMH MpoOsieMbl. DyHAaMEHTAJIbHbBIC,
IPUKJIaIHbIE U TTIOMCKOBBIC HAYYHBIE UCCIEI0BAHUS B OMOJIOTHH.

3HayeHue OwWojoruu B (POPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHel wMupa. Ilpodeccun, cBs3aHHble ¢ Ouosiorueid. 3HauyeHHE OHOJOTHH B
MPAKTUYECKON  JIESATEIbHOCTH  YEJIOBEKAa:  MEJUIIMHE, CEJIbCKOM  XO3SIHCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE IPUPO/IbI.

JlemoHcTpanuu

[Hoptpetnl: Apuctotens, Teodpact, K. Jlunueit, XK. b. Jlamapk, Y. lapBun,
V. Tl'apenr, I'. Mennens, B. U. Bepuaackui, M. II. IlaBnos, N. . Meunukon, H.
U. BaBunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuibel U cxeMbl: «CBsI3b  OMOJIOTMM € JAPYTUMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3YyYeHHUE

JKuBbie cuCTeMBbI Kak MpeAMeT u3yueHus Ouojoruu. CBOMCTBA JKUBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JMCKPETHOCTh M UEJIOCTHOCTb, CJOXHOCTh U
YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aLNsl, CAMOBOCIIPOU3BEICHUE,
pa3apaxuMoOCTh, U3MEHUUBOCTbD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alyy >KUBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIETOYHBINA, TKAHEBBIH,
OpraHU3MEHHbIA, NOMYJISIUOHHO-BUIOBOW, SKOCHUCTEMHBIN (OMOreOlEHOTUYECKUNA),
ouocdepnsbiii. IIporeccol, mpoucxoAsnue B KUBBIX cucTemMax. OCHOBHbBIC MPHU3HAKU
xuBoro. JXXu3Hb kak Qgopma cyiiecTBOBaHMS Marepuu. Hayku, u3ydaroliue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpTraHU3AIMH.

N3yuenne >XHUBBIX cucTeM. Mertoasl Ouosjoruueckol Hayku. HabGmronenue,
U3MEpPEHUE, DKCIEPUMEHT, CHUCTeMartu3amus, meraaHanui. [loHsTHe O 3aBUCMMOW U
HE3aBUCUMOMN mnepeMeHHoM. llnanupoBanue skcnepumeHTta. [locTaHOBKa M mpoBepka
runore3. HyneBas rumote3a. [lonstue BbIOOpKM U e€ mocTtoBepHOCTh. Pa3dpoc B
Oounonornyeckux JaHHBIX. OIEHKa TOCTOBEPHOCTHU MOTYUYEHHBIX Pe3ynbTaToB. [IpUuunHbI
HCKAXXEHUS PE3yJIbTATOB SKCHEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JeMoHCTpanumn



Tabmuibl u cxembl: «OCHOBHBIE IPU3HAKY JKU3HWY, «BHOIOTHYECKUE CUCTEMBI»,
«CBOICTBa KMBOW MaTepum», « YPOBHH OpraHU3alluy XKUBOW Npupoasdy, «CTpoeHue
XKUBOTHOW KIIETKM», «TKaHU IKHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranusmay, «buoreonenos», «buochepar, «MeToabl U3y4eHUs )KUBOU MPUPOIBI».

Oo6opynoBanue: 1abopaTopHoe 000pyIOBaHUE ISl TPOBENECHUS HAOIIOJICHUN,
U3MEpPEHUM, IKCIIEPUMEHTOB.

IlpakTnueckasi padora «lcnosp30BaHNe Pa3IMYHBIX METOJNOB IIPU U3YYEHUU
KHUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Kietka — cTpyKTypHO-(YHKIMOHANIbHAS €AMHMIA >KUBOTO. VICTOpUS OTKPBITHS
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M. IIneiinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHSI COBPEMEHHOMN KJIETOYHON TEOPHHU.

MeToapl  MOJEKYJIspHOW M KJIETOYHOM  OMOJOTHMH:  MHUKPOCKOIHMS,
xpomatorpadus, 3nekTpodope3, METOJl MEYEHbIX aToMoB, JudQepeHnanbHOe
HEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHUE KIETOK. M3yueHue GUKCUPOBAHHBIX KIEMOK.
OnexkTpoHHas Mukpockonus. Kougoxanvras MUKPOCKONUSL. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuubl 1 cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIM MHUKPOCKOID,
«HcTopus pazBUTHS METOIOB MUKPOCKOTIUI.

OOopy/ioBaHKE: CBETOBOM  MHKPOCKOI,  MHUKpPONpENaparbl  pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

IMpakTHyeckass  padora «/3yuyeHne  METONOB  KJIETOYHOM  OMOJIOTHH
(xpomatorpadusi, anekrpodopes, nuddepeHimanbHoe neHTpudyruposanue, [ILP)».

Tema 4. XumMuueckasi OpraHu3ausa KJIeTKU

XUMHUYECKHM COCTAB KJIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOIIEMEHTHI. Bona u
e€ poJIb Kak pacTBOPUTENS, pPEareHTa, y4acTHe B CTPYKTYPUPOBAHHM KJIETKH,
TeIIoperyasiuuu. MuHepanabHble BEllecTBa KIETKH, X Ouosoruueckas poiib. Poib
KAaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BeHleCTBa KJIETKU. buojornueckue monumepsl.  benku.
AMHHOKHCIIOTHBIM cocTaB OenkoB. CTpykTypbl OelkoBoil Mojekynbl. llepBuunas
CTpYKTypa OeJika, MenThaHas cBsi3b. BTopuuHas, TpeTuuHas, YeTBEPTUUHASI CTPYKTYPBI.
Henaryparusa. CsoiictBa OenkoB. Knaccudukamus 6enkoB. buonornueckue QyHKIAu
oenkoB. Ilpuonvl.

YraeBoasl. MoHOcaxapuabl, JUcCaxapuibl, OJIUTOCAXapUAbl U IMOJUCAXAPUIBL.
OO6mmit TaH cTpoeHusi U (PU3NKO-XUMHUUYECKHE CBOMCTBA YTIiIeBOAOB. buonorndeckue
(YHKIIH yTIIEBOIOB.

Jlumunel. T'unpodunsHo-rUApOPOOHBIE cBoOiicTBa. Kraccudukanusa aumunos.
Tpurnuuepunsl, pochonunuasl, BOCKU, CTEPOUAbI. buonornyeckue GyHKIUU JIUMHAIOB.



OOmue cBoiicTBa OMONOTMYECKUX MeMOpaH — TEKy4ecTb, CIHOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYIIPOHUILIAEMOCTb.

HyxnennoBeie kucinotel. JIHK u PHK. CrTpoeHne HYKIEHHOBBIX KHUCIOT.
Hyxneotunsl. [Ipuniun kommiementapuoctu. [lpasuno Yapradpda. Crpykrypa JHK —
NBOMHas crivpaib. MectoHaxoxaeHue u ouonornueckue Gpynkuun JIHK. Bugsr PHK.
®yukuun PHK B kietke.

Crpoenne wmosekysnbsl AT®. Makpospruueckue cBszu B Monekyine ATO.
buonornueckue ¢dynkuun AT®. BoccTaHoBneHHBbIE NEPEHOCUUKH, WX (PYHKIHH B
Kietke. [pyeue nyxneosuompugocghamer (HTD). CexBenupoanue JHK. Memoow
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas OwuoJjorus: OMOXMMHYECKHE W OHODU3UYECKHE WCCIICIOBAHMUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYphl OMoMonekyn. Mooeruposanue cmpykmypul u
@yukyuil OGUoMoneKyn u ux Komniekcos. Kommnvromepmuwlii Ousain u opeanuueckuu
CUHMmMe3 OUOMOTIEKYL U UX HENPUPOOHBIX AHATLO208.

JemoHcTpanuu

IMoptpertsl: JI. [Tonunr, JIx. Yorcon, ®.Kpuk, M. Yunkunc, P. Dpankius,
@. Conrep, C. IIpy3unep.

[uarpammel: «PacnipeieieHHe XUMHUYECKUX 3JEMEHTOB B HEXHUBOW MHPHUPOIE»,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOJIE».

Tabmunbl 1 cxembl: «[lepuonuueckass TabiauIa XUMUYECKUX DIEMEHTOBY,
«Ctpoenne MOJEKyJbl BOJb», «BemectBa B coctaBe oOpraHu3sMoB», «CTpoeHue
MOJIEKyJibl  Oenkay, «CTpyKTypbl O€JIKOBOW MOJNEKYJb», «CTpoeHHuEe MOJIEKYJI
yIJIEBOOBY, «CTPOEHUE MOJEKYJ JUNUIOBY», «HykKienHOBbIe KHUCIOTH», «CTpOECHHE
MOJEKYIIBl ATD».

OO0opy/ioBaHKE: XUMUYECKASI TOCYAa U 000PYI0BAHHUE.

JlaGopaTopnass padora «OOHapyxeHHE O€JIKOB C TMOMOINBIO KauyeCTBEHHBIX
peaKIuii».

JlaGopaTopHasi padora «VccrnenoBanne HyKJIEHHOBBIX KHUCIIOT, BBIICJIICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumbel  KJIETOK: JyKapuOTHYecKass U  mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHUS KIETKU.

CrtpoeHue TMpoKapuOTHYECKOW KiIeTKU. KierodyHasi cTeHka OakTepuil M apxewu.
Oco0EeHHOCTH CTPOEHHUS TeTepoTPOPHON U aBTOTPODHON MPOKAPUOTUUYECKUX KIIETOK.
MecTo 1 poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenrie U (DyHKIIMOHMpPOBAHUE SyKapuOTHUECKOW KieTku. [lmaszmaruueckas
MeMmOpaHna (mazmaiemma). CTpykTypa IUIa3MaTuueckod wmeMOpaHbl. TpaHcmopt
BEIECTB 4Yepe3 IIa3MaTUYeCKyl0o MeMOpaHy: maccuBHbIM (muddysus, obierdyéHHas
mubdy3us), akTUBHBIA (MEPBUYHBIA W  BTOPUYHBIA  aKTUBHBIA  TPAHCIIOPT).
[Tomynmponumaemocth MemMOpanbl. PaboTa HaTpuif-KaaMeBOTO Hacoca. HJIOIUTO3:
nuHOUMTO3, ¢aronuTo3. Ok3ouuTo3. Kierounas crenka. CTpykTypa u (QYHKIHH
KJIETOYHOW CTEHKH pacTE€HUM, TpUOOB.



[uromna3sma. I{uto3ons. I{utockener. [IBrkeHue nurTomiaazMmbl. OpraHoUAbI
kietTku. OgHoMeMOpaHHbIE OpraHoOubl KIETKH: sHiomiazmarudeckas ceth (II1C),
anmapatr ['onbJKd, JU30COMBI, HX CTpoeHHMe U  (yHKUMH. B3aumocBs3b
OJIHOMEMOPAHHBIX OpraHouI0B KJIETKHU. CrpoeHnue TPaHyJIIPHOTO
petukynyma. Mexanusm nanpagnenus 6enkos 6 IIIC. CuHTe3 pacTBOPUMBIX OEIKOB.
Cunrte3 KJIETOYHBIX MeMOpaH. Inmankuii (arpaHyisipHbIA) HHAOIIIA3MATHUYECKHM
petukynyM. CekperopHas ¢yHkuus amnmapata [onabmku. Moouguxkayus 6Oenxog 6
annapame I onvoxcu. Copmuposka benxkos 6 annapame I onv0xxcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbix KieTok. Knerounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpraHOM/IbI KJIETKU: MUTOXOHPUH,
mactuibl. [lpoucxoorcoenue MUMOXOHOPULL u niacmuo. Cumbuozenes
(K.C. Mepeoickosckuit, JI. Mapeynuc). CtpoeHre u PyHKIIMM MUTOXOHAPHUIN U TJIACTHU/I.
[lepBuyHbIE, BTOPUYHBIE M CIIOXKHBIE IUIACTUABI (POTOCHHTE3UPYIOUIUX IYKAPHUOT.
XJIOpOIUIaCThl, XpOMOILIACTHI, JISUKOIUIACTHI BBICIIMX PACTEHUM.

HememOpanusie opranouasl kietku CrtpoeHne W GYHKIMM HeMeMOpaHHBIX
OpraHouJI0B KJICTKH. PuGocomsl. IIpomescymounsie Qunamenmeol.
MukpodunaMeHTsl. Akmunogvle Mukpoguiamenmol. MblllIEUHbIE KIETKU. AKMUHOGbIE
KOMnoHenmovl Hembluieynvlx kiemok. Muxkpotrpyoouku. Kierounsii nentp. CtpoeHue u
JIBIDKEHUE JKTYTUKOB M pecHUYeK. MUKpoTpyOOUuKku 1uToria3mel. LlenTpuons. benxu,
accoyuupos8anHvle ¢ MUKpoguiameHmamu u Mukpompyboukamu. Momopmwie 6enxu.

Anpo. OOGonouka sapa, XpOMATHH, KapuoIlia3Mma, SAPBIIIKH, UX CTPOEHUE H
¢yskuuu. AnepHeiii 0enkoBbI MaTpHKC. [IpocTpaHCTBEHHOE PacloNoKEHNE XPOMOCOM
B UHTEp(a3zHOM sjape. dyxpomamun u 2cemepoxpomamun. benku XpomaTuHa —
TUCTOHBI. /[unamuka s10epHoti 00010UKU 6 Mumo3se. HAoepHuiti mpancnopm.

Knerounsle BkmoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK JYKapHOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuid, JI. Mapry:muc.

Tabmuubl  u  cxembl: «CTpoeHHE JYKApUOTUYECKON KIeTkw», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHre pacTUTENbHOW KIETKH», «CTpoe€HHe MUTOXOHIPUNY,
«SAapo», «CtpoeHre NpoKapuOTUYECKON KIETKH.

OO6opy/ioBaHKE: CBETOBOM  MHUKPOCKOI,  MHUKpPOINpENaparbl  PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpETapaThl OaKTepUaIbHbIX KICTOK.

JlabopaTtopHasi padora «/3ydeHue CTpOEHUs KIETOK Pa3IM4HbIX OPTaHU3MOBY.

IpakTHyeckas padora «l3ydyeHue cBOMCTB KJIETOUHOI MEMOpaHbD».

JlaGopaTopnasi pabora «lccienoBanue IuIasMonM3a M JEIIa3MOJIM3a B
PACTUTENbHBIX KIETKAX).

IMpakTuyeckasi padora «/3ydyeHue IBWKEHHUS LMUTOILIA3Mbl B PACTUTEIBHBIX
KJIETKAX).

Tema 6. O0OMeH BelleCcTB M NpeBpallleHNe JHEPTHH B KJIETKe

AccuMusIiivsL ¥ AUCCUMMJIISIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(HBIA U TeTepoTpodHBIA. YdUacTHe KHUCIOpoAa B OOMEHHBIX
npoleccax. JHepreTuueckoe obecrieueHue KieTku: npespanienne ATO B 0OMEHHBIX



npoueccax. @OEpMEHTATUBHBIA XapaKTep peakUuid KIETOYHOro  MeTadoJIM3Ma.
@DepMeHTHI, UX CTPOEHHE, CBOMCTBAa M MexaHu3M JeiicTBus. KopepmeHTsl. OTianuuns
(EepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. belku-akTuBaTtoppl U OENKH-
UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (EPMEHTATUBHBIX PEAKIHUN OT pa3InyHbIX

(dbakTOpOB.
[lepBUYHBI CUHTE3 OpraHUYeCcKuX BEIIIECTB B KJIETKE.
DOTOCUHTE3. AHOKCUCEHHbIU u OKCU2EHHbIU gdomocunmes y

oaxmepuu. Ceemocobuparowjue nuemenmsl U nueMeHmsl peakyuonHo2o yenmpa. Poiap
XJIOpOIUTIacTOB B mporiecce hoTocuuTe3a. CBeToBas M TeMHOBasi Gasbl. Pomoovixarue,
Cs., Cs-u CAM-munsr  ghpomocunmesa. IlpomyktuBHOCTE (poTocuHTEe3a. Brusaue
pasnTuYHBIX (PaKTOPOB HA CKOPOCTh (hOTOCHHTE3a. 3HAaUCHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasne opraHn3MOB-XEMOCHHTETHKOB: HUTPU(DULUPYIOIINE
OakTepuu, IKene300aKTepuu, CepoOaKTEpPUH, BOJOPOJHbIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHaspoOHbIe opraHu3mbl. Bunbl Opoxxenus. I[lpogykTel OpokeHUSs U UX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHBIE  MHUKPOOPTaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTENIH OO0JIE3HEH.

AdpoOHBIE OpraHM3MBbl. DTarnbl YHEPreTUUECKOT0 oOMeHa. [loaroToBUTENBHBIIM
sTan. ['mmKonmn3 — 0eCKUCIOPOIHOE PACHIETUICHHE TITFOKO3bI.

buonornyeckoe okucieHuE, WM KIETOYHOE JbiXxaHue. Poinb MUTOXOHIpHIl B
npoieccax OWOJOrMYecKOro okuciieHud. Lluknuyeckue peakiuu. OKHUCIUTEIbHOE
dbochopunupoBanue. Iuepeus memopanno2o epaduenma npomonos. Cunmez ATD:
paboma npomonnoti AT@-cunmaswi. [IperumyiiiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepes; aHadpoOHbIM. DHPEKTUBHOCTH SHEPTETUUECKOTO0 OOMEHA.

JleMmoHCcTpauumn

[Toptpertst: [Ix. [Tpuctim, K. A. Tumupsses, C. H. Bunorpaackuit,
B. A. Ourensrapar, I[1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiubl 1 cxembl: «DOTOCUHTE3Y», «IHEpPreTuUeckuii oomen», «buocuHTe3
oenkay, «Ctpoenue GpepmMeHTay, «XEeMOCHUHTE3Y.

OO6opy/ioBaHKE: CBETOBOM MHUKPOCKOI, OOOpYyAOBaHHE Il TMPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPEIIapaToB.

JlabopaTtopHasi padora «/3yyeHue KaTaauTHYECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

JlaGopaTopnas padora «3ydeHne pepMEeHTaTUBHOTO paCHICTIIICHUS IEPOKCUIA
BOJIOPOJIa B PACTUTEIIBHBIX U )KHBOTHBIX KJIIETKAX».

JlaGopaTopnas padora «CpaBHeHHE NPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a).

JlaGopaTopnas padora «CpaBHEHHUE MPOLIECCOB OPOXKEHHUS U IBIXAHUSY.

Tema 7. HacsencrBenHass uHGopMalus U peaju3anus eé B KiIeTKe

Peakiun marpuyHoro cunHtes3a. [IpMHIMIT KOMIUIEMEHTAPHOCTH B PEAKLHUSIX
MaTpUYHOTO CUHTe3a. Peanmzarus HaciaeAcTBEeHHOW mH(popManuu. [ eHeTHIecKuil Ko,
ero csoucrtsa. Tpanckpunuusa — marpuusbld cuaTe3 PHK. IIpunnuns! tpanckpunmu:
KOMILJIEMEHTAPHOCTb, AHTHUIIAPAIIIENBHOCTD, acumMMeTpu4HOCTh. Co3pesanue
mampuunwvix PHK 6 ayxapuomuuecxoii kiemxe. Hexooupyrowue PHK.



Tpancnsmus u e€ sranbl. Yuactue TpancnoptHeix PHK B OnocunTese Oenka.
YcnoBus 6uocuntesa 6enka. KonupoBanue aMmuHokucnoT. Pons pubocom B OnocuHTe3e
Oeka.

Cogpemennvie npedcmaenenusi o cmpoeHuu ceHos. OpraHuzanusi reHoma y
POKApUOT U DYKAPUOT. Perymsius akTHUBHOCTH I'€HOB y MPOKapUOT. [ unore3a onepoHa
(®. Kako0b, XK. Mano). MonexkynapHvle MexaHuzmMvl 3KCHPECCUU 2€HO8 )y IVKaAPUOM.
Pone xpomamuna 6 pezcynayuu pabomsi cenog. Perynsiusi 0OMEHHBIX MPOIIECCOB B
Kietke. Kiierouneiii romeocras.

Bupycel — HekneTounble ¢GOpMBI KU3HA W oOnmuraTHbie mapasutbl. CTpoeHwHe
MPOCTBIX U CJOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakTeprnodaroB. JKusHeHHblll YUK
JIHK-cooeporcawux eupycos, PHK-codepaicawux supycos, bakmepuoghazos. Obpamnas
MPAHCKpUnyusl, pesepmasa, uHmezpasa.

BupycHbie 3aboneBanusi yenoBeka, KMBOTHBIX, pacteHuit. CIINI, COVID-19,
COIMAJIbHBIC U MEAUIIMHCKUE MTPOOIIEMBI.

buoungopmamura: ummeepayus u awaruz Oonvuwux maccugos («bigdatay)
CMPYKMYPHuIX Ouosocuyeckux oarHvlx. Hanomexnonocuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie ghynxyuu 6enxos. Cnocobvt 00cmasku 1eKapcma.

JlemoHcTpanuu

IToptpetsl: H. K. Konbiios, J. . IBaHOBCKUI.

Tabmuiel u cxembl: «buocunTes Oenkay, «l'eHeTHdyeckuit kKoa», «Bupych»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3aHue MOEIN BUpyCay.

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH
Knerounsii 1nukn, ero mnepuoiasl u peryisuus. HWurepdaza u  MUTO3.
Oco0eHHOCTH TPOIECCOB, TMpoTeKaromux B uHTepdasze. IloaroroBka KIETKH K

NEJICHUIO. IIpecunrernueckui (MOCTMUTOTHUYECKUT), CUHTETUYECKUU 151
MOCTCUHTETUYECKHH (MMPEMUTOTHUECKUI ) TIEpUOAbl MHTEP(a3hI.
Marpuuneii cunre3 JIHK — permukaums. Ilpuaouner penmukannu  JTHK:

KOMILIEMEHTAPHOCTh, MOJIYKOHCEPBAaTUBHBIM CHHTE3, aHTUNAPAIIIEIbHOCTh. MeXaHu3M
pemummkanuu JJHK. Xpomocombl. CtpoeHune xpomocoM. TeloMmepsl U TejloMepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuOTHN. JIUTIJIOMIHBIA W TaruIOWTHBIA HaOOPbI
xpomocoM. ['omosnioruunsie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenune knetkn — muto3. CTaaul MUTO3a U MPOUCXOIAIINE B HUX MPOIIECCHI.
Tuner MuTo3a. KaprnoknHes u nuToknHE3. brosiornueckoe 3Ha4YeHUE MUATO3A.

Perynsumss MUTOTHYECKOTO IMKJIAa KIETKH. lIporpammupyemasi KieTo4YHas
rudeb — arornTo3.

Knerounoe sapo, XpomMocoMbl, (yHKIIMOHaNbHAsg TeHOMUKA. MexaHuzmbl
npoaughepayuu, ouggepernyuposku, cmaperus u eubenu kiemox. «L{ugposas kiemrkay
— buounghopmamuveckue mMooenu HyHKYUOHUPOBAHUS KIIeMKU.

JlemoHcTpanuu

Tabmumbl ¥ cxewmsbl: «<)KU3HEHHBIH MK KIETKW», «Muto3», «CTpoeHue
xpomocom», «Perumkanus [JHK.




OO0opy/ioBaHKE: CBETOBOM MHMKPOCKOII, MHUKpoIpenaparsl: «MHUTO3 B KIETKax
KOPEIIKA JIyKa».

JlabopaTtopHasi padora «/3ydyeHue XpoMoCOM Ha TOTOBBIX MUKPOITpENapaTax».

JlaGopaTopnas padora «HaOmogeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 9. CTpoeHue u GyHKUMH OPTaHU3MOB

buonorudeckoe paszHooOpazue opraHu3moB. OJHOKJIETOYHBIE, KOJIOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUSI U JKU3HEIEATEIBHOCTH OJIHOKJIETOUYHBIX OPTraHHU3MOB.
bakrepun, apxeu, OIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JIPYTUe
MPOTUCTHI. KONIOHHAIbHBIE OPTraHU3MBI.

B3anMocBs3p yacTeld MHOTOKJIETOYHOI'O OpraHu3ma. TKaHU, OpraHbl U CUCTEMBbI
opranoB. OpraHusM Kak eguHoe 1enoe. ['omeocras.

Tkanu pacteHuid. TUNbl pacTUTENBHBIX TKaHEH: oOpa3oBaTesibHAs, MOKPOBHAs,
IOpOBOJSIIAS, OCHOBHas, MexaHuueckasd. OcoOeHHOCTH CTpoeHus, CQYHKUUH U
PaCIIOIOKEHUA TKAaHEN B OPraHaxX PaCTEHUM.

TkaHM JKMBOTHBIX M YEJNOBEKA. THIIBI XUBOTHBIX TKAHEH: 3MIUTEIHAIBHAS,
COECIMHUTENbHAs, MbIlIeYHas, HepBHasA. (OCOOEHHOCTH CTPOECHUS, (YHKUMA U
PACIIOJIOKEHUS TKAHEN B OPraHax KMBOTHBIX U YEIOBEKA.

Opransl. BereratuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4enoBeka. OyHKIMN OPraHOB U CUCTEM OPTaHOB.

Onopa Tenma opranm3MoB. Kapkac pacrenuid. CkelneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyKHbIi M BHYTpeHHHMU cKeneT. CTpOCHHE W THUIIBI
COEIUHEHNS KOCTEN.

JIBukeHne opraHu3MoB. [[BHKeHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOHMIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BU)KEHHE MHOTOKJIETOYHBIX PACTEHUM: TPONIU3MBbI U HACTHH.
JIBM>KeHHE MHOTOKJIETOYHBIX JKMBOTHBIX M UE€JOBEKa: MbILIEYHas cucrema. Peduekc.
CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmMos. [loriomenue BOABI, YIVIEKHCIOIO ra3a U MUHEPAIbHBIX
BEILIECTB pacTeHUsAMU. [IuTaHue >XKMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIETOYHOE
numeBapesue. lIutanue NO3BOHOYHBIX KUBOTHBIX. OTAENbl MNHUILEBAPUTEIBHOTO
TpakTa. [InmesapurensHble xkeinesbl. [luimesapurenbHas cucteMa 4enoBeka.

Jpixanue opraHu3moB. Jlpixanue pacteHuid. Jlpixanue >XKUBOTHBIX. Juddysus
ra3oB 4epe3 IMOBEPXHOCTh KIETKU. KoxHoe npixaHue. JlpIxareinbHass MOBEPXHOCTb.
XKabeproe u n€royHoe apixaHue. JlpIxaHuWe MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
OBOJIIOIMOHHOE ~ YCIIOKHEHHE  CTPOEHUs  JIETKMX  ITO3BOHOYHBIX  JKMBOTHBIX.
JlpixatenbHass cHCTEMa 4YeJoBeKa. MexaHW3M BEHTWISUMM JIETKUX Yy NOTUL H
MiIeKonuTamuX. Perymsamus apixanus. JlprxareabHble 00BbEMBIL.

TpaHcnopT BemIECTB y OpPraHW3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcnopt BewiecTB y KUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHOCHas
CUCTEMA MTO3BOHOYHBIX )KMBOTHBIX U yesoBeka. Cep/iie, KpOBEHOCHBIE COCY Il U KPOBb.
Kpyru xpoBooOpaiieHusi. DBOJIOLMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBbI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaia u e€ perynsiuus.



Beinenenne y opranu3moB. BeiieneHue y pacteHui. BolneneHne y KMBOTHBIX.
CoxpaturenpHble Bakyonau. Opransl BblaeneHus. OunbTpanus, cekpeuns U o0paTHOE
BCAChIBaHME KaK MEXaHW3Mbl pabOThl OpraHoB BblaeieHHsS. CBA3b IOJOCTU TENa C
KPOBEHOCHOW U BBIJCIIUTEIBHON CUCTEMAMHU. BhIielIeHne Y TO3BOHOYHBIX )KUBOTHBIX U
yenoBeka. [louku. Crpoenue u ¢yHkuuonupoBanue Hedpona. OOpa3oBaHHE MOUH Y
YEJIOBEKa.

3amMra 'y Oprasu3MoB. 3anura y OJHOKIETOYHBIX OpraHu3moB. Cropsl
OakTepuil W LMCTHI MPOCTEUIINX. 3allUTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna.
CpencTBa NacCUBHOM M XMMUYECKOU 3alIUThl. DUTOHIIHUIBI.

3almmTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3alUTa
opranuzma ot Oonesneil. IMmyHHas cucrema yenoBeka. KieTouHblil ' ryMOpanbHBIHA
MMMYHUTET. BpoXI€HHBI U npuoOpeTéHHbI crnienupuiyeckuii uMMyHuUTeT. Teopus
KJIOHaJIbHO-ceNeKTuBHOro uMMmyHurtetra (II. Opnux, ®. M. bepuer, C. Tonerasa).
Bocnanurensapie 0TBETHI OpraHu3MoB. Poib BpOKIEHHOIO MMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JIEBaHUH.

Pa3npaxuMOoCTh U peryisiliys y OpraHu3sMoB. Pa3ipaKuMoCTh y OJHOKIETOYHBIX
opranu3MoB. Takcucsl. Pa3npa)kuMocTs U peryisiuus y pacTeHui. PoCcToBbIe BelecTBa
Y VX 3HaYCHHE.

Hepshast cuctema u peduexkropHas perymisiuus y >kuBoTHbIX. HepBHas cucrema u
€€ oTHebl. DBOJIFOMOHHOE YCJIIOKHEHUE CTPOCHHSI HEPBHOW CHCTEMBI y KMBOTHBIX.
OTtaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexc u pediexkropHas ayra.
be3ycioBHbIE U YCIOBHBIE PE(DIEKCHI.

['ymopanpHass peryyisanus W DHAOKPUHHAA CHCTEMA >KUBOTHBIX W YEJIOBEKA.
JKene3pl P3HAOKPUHHOM CHCTEMBI M UX TOPMOHBI. [lelicTBue rOpMOHOB. B3auMoCBs3b
HEPBHOU M 3HJIOKPUHHOM cucteM. ['unoraiamo-runodusapHas cuctema.

JleMoHCTpauumn

Iloptper: U. I1. I1aBnos.

Tabmunbl  u  cxeMbl: «OJTHOKJIETOUYHbIE  BOJOpPOCIN», «MHOIOKIIETOUHbIE
Bojopocnn», «bakrepunm», «lIpocreiimme», «Opranbl IBETKOBBIX PACTEHHID,
«CucreMbl OpraHoB ITO3BOHOYHBIX KUBOTHBIX», « BHYTpEeHHEE CTpOEHHE HACEKOMBIX),
«Txanu pactenuit», «Kopuepbie cuctemb», «Ctpoenue ctedmsn», « CTpoeHrue TMCTOBON
IUTACTUHKNY, « TKaHU KUBOTHBIX», « CKeNeT yesoBekay, «lInmeBapurenbHas cucreMa,
«KpoBeHocHas cucteMa», «/lpixarenpHast cucrtema», «HepBHas cucrema», «Koxay,
«Mpiieunass cucrema», «BpraenurenbHas cucteMa», «IOHIAOKPUHHAs CHUCTEMAy,
«Crpoenne wMbip», «MMmyHureT», «KumednonomoctHeie», «(Cxema NUTaHUA
pacteHuin», «KpoBEHOCHBIE CHCTEMBI MMO3BOHOYHBIX JKUBOTHBIX», «CTpOE€HHE THAPHI»,
«Crpoenue maHapum», «BHyYTpeHHee CTpOeHHE HOXKIAeBOro uyepBs», «HepBHas
cuctema poid», «HepBHas cuctema asrymkmn», «HepBHas cucreMa nmpecMbIKAIOIIMXCS,
«HepBHas cucrema ntuny, «HepBHas cucrema milekonuTaromuxy», «HepBHas cucrtema
yenoBekay, «Peduekcy.

O6opynoBaHME: CBETOBOM  MUKPOCKON, MHUKpOMpENnapaTrbl  OJHOKJIETOUHBIX
OpraHW3MOB, MHKpOIIpenaparbl TKaHEH, PpAaKOBUHBI  MOJUIOCKOB,  KOJUICKLUU
HACEKOMBIX, HIJIOKOXKUX, JKHUBBIE OK3EMIUIAPhl KOMHATHBIX pacTeHHil, Trepdbapuu
PaCTeHMM pa3HbIX OTIEJIOB, BIAXKHBIE IIPENApaThl KUBOTHBIX, CKEIETHl TO3BOHOYHBIX,
KOJUIEKIIMA OeCrO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YelIOBeKa, OOOpyIOBaHUE Iis




JEMOHCTpAllUM TMOYBEHHOTO M BO3AYIIHOTO MHUTAaHUSA PACTEHUM, pacUICIICHUS
Kpaxmayna u OeJlKOB MoJ JAeHcTBHEM (PEpMEHTOB, 00OpPYAOBaHHUE MJIs JIEMOHCTPAIUU
OMBITOB MO M3MEPEHUIO >KU3HEHHOM EMKOCTH JETKMX, MEXaHU3Ma JbIXaTeJIbHbIX
JBWYKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IuYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeH paCTEHUI.

JlaGopaTopHasi padora «/3yueHne TKaHEW JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTEHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

@opMBbI pa3MHOKEHUSI OPTaHU3MOB: Oecmojioe (BKJIIOYas BEreTaTHBHOE) U
nosjoBoe. Buasl 6ecronoro pasMHOXXEHUs: MMOYKOBAHUE, CIIOPYJIALMs, (parMeHTalus,
KJIOHUPOBAHMUE.

[TonoBoe pazmHoxkeHue. [1onoBbie KIeTkH, Wi ramersl. Melos. Ctaauu menosa.
IToBenenne xpomocom B Meio3ze. KpoccunroBep. buosiornueckuid cMbICT Melo3a U
MOJIOBOTO Tpoliecca. Meno3 u ero MecTo B 3KU3HEHHOM IIUKIIE OPTraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['ameroreHe3 y KMBOTHBIX. [l0JOBBIE JKEIE3BI.
OOpazoBaHue W pa3BUTHE MOJIOBBIX KieTok. CrmepmaroreHe3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHE W 3MOpPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrnocoObl
OIUIOZIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBUyallbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa O
pa3BUTUU OPraHU3MOB. Mopghocenez — oOHa u3 2naHblX npoodIeM IMOPUONOSUM.
Konyenyus mopghocernos u mooenu mopghoceneza. Cranuu 3mMOpHOreHe3a >KUBOTHBIX
(ma mnpumepe Jnaryuiku). JpoOnenuwe. Tunbel apoOneHus. [Jemepmunuposanuoe u
HedepmMuHuposanHoe opoonenue. bracmyna, munvr 6aacmyn. OcoOOEHHOCTU IPOOIECHUS
MJICKOTTUTAIONIMX. 3apOJIbIIIEBBIC JIUCTKH (TacTpyJisilius). 3akiajKka OpraHoB U TKaHEH
U3 3apOJBIIIEBBIX JIMCTKOB. B3aMMHOE BIMSIHME YacTel pPa3BHBAIOIIETOCA 3apOAbIIia
(omOpuoHaNbHAsT MHAYKIMS). 3aKiajika TUlaHa CTPOCHUSI KUBOTHOTO KakK pe3yJbTaT
UEPAPXUYECKUX B3aUMOJICHCTBUN TE€HOB. BnusHue Ha »MOpHUOHAIBLHOE pa3BHUTHE
pazITUYHBIX (PAaKTOPOB OKPYKAIOUIEH CPEIIbI.

PocTt u pa3Butue xuBoTHBIX. [TocTamOpuoHanbHbIi iepuo. [Ipsmoe u Henpsimoe
passuthe. PazButre ¢ metamop}o3oM y 0ECIO3BOHOYHBIX M MTO3BOHOYHBIX JKUBOTHBIX.
buonoruyeckoe 3HaueHHE MPSAMOTO U HENPSMOTO Pa3BUTUSI, UX PACTIPOCTPAHEHUE B
npupojie. Tumsl pocta >KMBOTHBIX. DAaKTOPHI PETYISAIMUA POCTa )KUBOTHBIX U YEJIOBEKA.
Cragunm 1OCTAIMOPHUOHATIBLHOTO PAa3BUTHS Yy JKUBOTHBIX M 4YejoBeka. I[lepuonsl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTUYECKHUE MPOIIECCHI.

Pa3smuoxxenne u paszButue pacteHud. ['ameroputr u cnopodut. Meiio3 B
KU3HEHHOM IIMKJIe pacTeHuil. OOpa3zoBaHue criop B mpoiiecce Meiio3a. ['amerorenes y
pactennii. OIUIOJOTBOPEHUE W PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. JIBoiiHOE
OTIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHnii. OOpa3oBaHue U Pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyIsUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JeMoHCTpanumn

[Hoptpetsl: C. I'. HaBamun, X. [lInemas.



Tabmuel 1 cxembl: «BeretatuBHoe pasmHokeHuey, «Tumsl Oecrnosoro
pasMHOXKEHUsD», «Pa3MHOXeHHE XxnaMuaoOMOHaAbDy, «Pa3MHOXKEHHE  DBIJICHBI»,
«Pa3smHOkeHue ruapey, «Meno3d», «Xpomocomsly, «l'amerorenes», «CrtpoeHue
ANNEKIIETKH W crnepmaTo3ouga», «OCHOBHBIE CTaauud OHTOreHesza», «llpsamoe wu
HEMpsIMOE pa3BuTHE», «Pa3BuTue Maiickoro xyka», «Pa3Butue capaHum», «Pa3Burue
JATYIIKW», «J[BOMHOE OIJIONOTBOPEHHUE Y IBETKOBBIX pacTeHuid», «CTpOEeHHE CEMSH
OIHOJIONIBHBIX M JIBYJOJIbHBIX pAacTeHU», «KW3HEHHBIA UK MOPCKON KaIyCThbI»,
«Ku3HeHHBIN UKD MXa», <«KU3HEHHBIM LUK NAOPOTHUKA», «JKM3HEHHBIM LMK
COCHBI».

OOopy/iIoBaHKE: CBETOBOM  MHMKPOCKON, MHKPONpENapaThl  SHUEKIETOK U
CIEpPMaTO30UI0B, MOJIENb «LIMKI pa3BUTHS JAATYLIKI.

JlabopaTtopnasi padora «/3yuyeHue CTPOEHMsI MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

IIpakTHyeckass padora «BpIsiBIEHWE TPU3HAKOB CXOJACTBA  3apOJbIIIEH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHrne OPraHOB pa3MHOKEHHSI BBICIIIUX PACTCHUIN.

Tema 11. T'eHeTMka — HayKa O HACJICACTBEHHOCTH M M3MEHYMBOCTH
OPraHu3MoOB

Hcropusi cTaHOBIIEHUS U Pa3BUTHs T'€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusza, T. Moprana. Poibs 0TeUeCTBEHHBIX YUYEHBIX B pa3BUTUU T€HETHKU. PaOOTHI
H. K. Konsuoa, H. W. BaBunoa, A. H. benozepckoro, I'. . Kapneuenko, FO.
A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIC TEHETUYECKUE TOHSTHUS U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC T€HBI, AJIbTEPHATUBHBIC TTPU3HAKU, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, TeTePO3Ur0oTa, YUCTasl JUHUS, THOPUIbI, TeHOTUN, (heHoturn. OCHOBHbIE
METO/bl ~ TEHETHUKU:  TUOPUAOJOTUYECKUM,  IMTOJIOTHYECKUN,  MOJEKYJSIPHO-
TEHETUYECKUU.

JlemoHcTpanuu

[Toprpetsl: I'. Menpaens, I'. ne ®pus, T. Mopran, H. K. Konbsios, H. 1. BaBunos,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodees-
PecoBsckuii.

Tabauiel ¥ cxembl: «MeTo bl TeHETUKIY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopnas padora «/lpo3oduia kak 00bEKT FT€HETHUECKUX HUCCIEAOBAHUN.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpeuiuBanue. [lepBoiit 3axkoH MeHnzens — 3akoH eInHo00pa3us
ruOpuI0B TiepBOTO MokosieHus. [IpaBuno momunupoBanusi. Bropoii 3akon Mennmens —
3aKOH pacUIeIUIeHUus MNpU3HaKkoB. lLluromornueckue OCHOBBI MOHOTHOPUIHOTO
CKpelmuBanus. [ unoresa yncToThl ramer.

AHanusupytoniee ckpemyBaHue. [IpoMeXyTOUHBI XapakTep HacIeI0BAHMS.
Pacmienienne npu3HAaKoB MPY HETIOJIHOM JOMUHUPOBAHUH.



JurubpuaHoe ckpemuBanue. TpeTtuil 3akoH MeHJenss — 3aKOH HEe3aBUCHMOTO
HacJIeJJOBaHUs IPU3HAKOB. L{uTONOrMueckre OCHOBBI TUTMOPUAHOTIO CKPEIMBAHMSL.

CuerieHHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemneHHoe
HACJICIOBAHUE T'€HOB, HapyLICHUE CLEIUICHUS MEXAY I€HaMU. XPOMOCOMHAas TE€OPHs
HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHW3M OIPEACICHHs 10Ja. AYTOCOMBI U
IIOJIOBBIE XpOMOCOMBI. ['OMoramerHelii W rereporaMeTHeld 1oJ. ['eHeTHUeckas
CTPYKTYpa MOJIOBBIX XpoMOcoM. HacnenoBanne nNpru3HakoB, CHEIUIEHHBIX C ITOJIOM.

['eHoTnn kak nenoctHas cucreMa. [LmernoTponuss — MHOXKECTBEHHOE JIEVCTBHE
resa. MHOXECTBEHHBIM  ajmieau3M. B3auMoaencTBHE  HEAUIENBbHBIX  T'€HOB.
Kommnemenraprocts. Onuctas. [Tonmmmepusi.

['eHETHYECKUIT KOHTPOJIb Pa3BUTHs PACTCHHM, )KUBOTHBIX M YEJIOBEKA, a TAKKE
(PM3HOJOTMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKUMN. ['eHeTnueckue
MEXaHU3Mbl CHUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3IMH — MapasuT» MU

«XO3MH — MHUKpOOMOM». ['eHeTHYecKue acmeKThl KOHTPOJs ¢  U3MEHEHUS
HACJIeICTBEHHOU MH(OpPMAIUU B TOKOJICHUSIX KJIIETOK U OPTaHU3MOB.
JlemoHcTpanuu

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

Tabmunbl u cxembl: «IlepBoiii U BTOpOMl 3akoHBl Mennens», «Tperuil 3akoH
Meunpens», «AHaIUM3UpyOIlee CKpemuBaHue», «HemonHoe IOMHUHHpPOBaHUE,
«CuermieHHOe Hacjiel0BaHue MPU3HAKOB Yy Apo30duiibly, «I'eHeTuka nonay, «Kapuotun
yenoBekay, «Kapuotun npozoduinb», «Kapuortun nrunbs», «MHOXKECTBEHHBIN
ajiennsm», « B3aumonencTere reHoBy.

OO6opynoBaHue: MOJICNb JJIsl JEMOHCTpAIlMK 3aKOHOB €AMHOO00pa3usi TMOpUJIOB
MIEPBOTO TMOKOJIEHUS W PACUICIUICHUSI MPU3HAKOB, MOJAENb ISl JEMOHCTPAlMHA 3aKOHa
HE3aBUCUMOTO HACJEAOBAHUS MPU3HAKOB, MOJEIb ISl AEMOHCTPAlMd CUECIUICHHOTO
HACJIeIOBaHUS MPU3HAKOB, CBETOBOW MUKPOCKOI, MUKpoIpenapar: «Jpozoduiay.

IIpakTuyeckas pabora «3yuenue pe3yJIbTaTOB MOHOTHOPUTHOTO
CKpEIIUBaHUA y IP030(DHUITBD».

IMpakTuyeckas padora «/3yuenue pe3yabTaToB AUTHOPUAHOTO CKPEIIUBAHUS Y
TPO30(DHITBI.

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna W cpeapl  npu  popMmupoBaHuU  (HEeHOTHUIIA.
N3MmeHnunBOCTh Tpu3HAKoOB. KayecTBEHHbIE M KOJWYECTBEHHBIC MNpPU3HAKU. Buubl
M3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBEHHAS.

MoaudukanuoHHass  U3MEHUMBOCTh. Poib  cpeasl B (pOpMHUPOBAHUU
MOAU(PUKALMOHHON M3MeHunBocTH. HopMa peakunu npusHaka. BapuanmoHHbIA psj U
BapuaimonHas kpusas (B. Moranncen). CBoiicTBa MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

['eHoTHNIMYEeCKass W3MEHYUMBOCTh. (CBOMCTBA TE€HOTUIIMYECKON HW3MEHUYUBOCTH.
Bupl reHOTUTTHYECKON N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTaIllMOHHASI.

KomOunaTuBHass W3MEHUMBOCTh. Meilo3 H TMOJOBOM MpoHecc — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTH. POJIb KOMOMHATMBHONW H3MEHYMBOCTH B CO3JaHUH
TeHETUYECKOTO pa3HOOOpa3us B MpeIesiax OJJHOTO BUIA.



MyTanmoHHass HW3MEHYMBOCTb. Buapl MyTanui: TE€HHBIE, XPOMOCOMHBIE,
r€HOMHBIE. CroHTaHHBIC U HUHIYUUPOBAHHBIC MYyTAal{H. SAnepubie U
HUTOIUIa3MaTuyeckue wmyrtanuu. ComaTHYecKUe M TOJOBble MyTaluu. [IpuyuHbI
BO3HUKHOBEHUS MyTaluii. MyTareHsl U X BIMSHUE HAa OPraHU3Mbl. 3AKOHOMEPHOCTH
MYTallMOHHOT'O TpoIecca. 3aKOH TOMOJIOTMYECKUX PSAJOB B  HACJIEACTBECHHOM
n3menuuBocty (H.U. BaBunioB). BHesinepHas H3MEHUHMBOCTh M HACJIEACTBEHHOCTb.

Dnueenemuxa U  INUSLEHOMUKA, POAb  INUSEHEMUUEeCKUX  (pakmopos 8
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUMOB.

JleMoHCTpanun
[optpersl: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.
Ta0au1m! U cXeMbl: «Buabl U3MCHYHUBOCTH, «MoauduxarmoHHas

M3MEHYUBOCTHY, «KoMOMHATUBHAs W3MEHUYMBOCTHY», «Meho3», «OImiogoTBOpEeHUE,
«I"eneTnueckue 3a00JieBaHUA YeTOBeKay, « Buapl MyTamuiig.
OO6opynoBaHue: )KMBbIE U TepOapHble HK3EMIUIAPHl KOMHATHBIX PaCTEHUH,
pucyHkH ((poTtorpadun) )KUBOTHBIX C PA3IUYHBIMU BHJIAMH U3MEHYMBOCTH.
JlabopaTtopHasi padora «/ccnenqoBaHue 3aKOHOMEPHOCTEN MOAU(PUKALUOHHON
n3MeHUMBOCTU. [locTpoeHrE BapuallMOHHOTO psAJia U BApUAITMOHHOW KPUBOM».
IMpakTnyeckas  padora «Myrauum y  gpo3oduiabl  (Ha  TOTOBBIX
MUKPOIIperapaTax).

Tema 14. I'eneTnka YesioOBeKA

Kapuotun denoBeka. MexayHapoaHass TporpaMMa HCCJIEIOBaHUS TIeHOMaA
yesjoBeka. MeTojbl M3yueHUs] TeHETUKH YeJIOBEKAa: T'€HEaJOrHnYecKuil, OJM3HEIOBBIM,
[IUTOTEHETUYECKUHN, TOMYJISIIIUOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-TCHETUYECKUI.
CoBpeMEHHOE  OMNpENEICHUE  TEHOTHUIA:  TOJHONEHOMHOE  CEKBEHHPOBAHUE,
FEHOTUNIMPOBaHUE, B TOM uucie ¢ nomompo [IIIP-ananu3za. HacnencrBeHnHbie
3a0oeBaHusl 4yeloBeka. ['eHHbIEe W XPOMOCOMHBIE OO0JE€3HHM ueloBeka. boye3sHu ¢
HACJICICTBEHHON MPEeIpacloiIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TE€HETUKU B
NPEeNOTBPAlCHU U JICYCHUM TEeHETHYECKUX 3a0oseBaHUM uyenoBeka. Menuko-
T€HETUYECKOE KOHCYJIbTUpOBaHUE. (CTBOJOBBIE KIETKUA. [IOHSATHE «TE€HETUYECKOIO
rpy3a». DTHYECKHE aCIEeKThl MCCIEOBAaHUN B OOJACTH PEAAKTUPOBAHHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

['eneTnyeckue (akTOpbl TMOBBIIMICHHOM YYyBCTBUTEIBHOCTH  YEJIIOBEKA K
bU3UYEeCKOMY M XHUMHYECKOMY 3arpsi3HEHUIO OKpyXkaromier cpensl. ['eHernueckas
MPEIPACIIONIOKEHHOCTh YEIOBEKA K MATOJIOTUSIM.

JdeMmoHcTpanuu

Tabnuiel U cxembl: «KapuoTumn uenoBeka», «MeToabl H3YyYE€HHS TE€HETHKU
yesoBekay, «I'eHeTnueckue 3a00J€BaHUsI YETOBEKay.

IIpakTHueckasi padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3MoB
JlomecTuKanus U ceeKIus. 3apoKIeHUE CEIEKIMH U TIoMecTUKauu. Yuenue H.
W. BaBmwioBa o lleHTpax mpOUCXOXKIACHUS W MHOTO0Opa3usi KyJIbTYPHBIX PACTEHUH.



Ponb cenekiuu B CO34aHMM COPTOB pPacTEHHWA M MOPOJ KUBOTHbIX. CopT, mopoja,
IITAMM. 3aKOH TOMOJIOTMYECKUX psAIOB B HACJIEACTBEHHOW W3MeH4YuBOCTH H.
W. BaBuiosa, ero 3Ha4eHHe JIsl CEJIEKIIMOHHON pabOTHI.

Metoasl  ceneKkImoHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIM U
WHIMBUIyaJIbHBIN. DTanbl KOMOMHALIMOHHOW cesleKuMH. VcnplTaHue npou3BOAUTENEH
10 noToMcTBY. OTOOp MO TE€HOTHILY C TOMOUIBIO OLIEHKU (PEHOTHUIIA TIOTOMCTBA U OTOOp
110 TEHOTHITY ¢ momoibio ananuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEICKITMOHHOW padoThl. PaguanmoHHbIH 1
XUMHUYECKUNA MyTareHe3 Kak HCTOYHMK MYyTallil y KyJIbTYpPHBIX (JOPM OpTraHU3MOB.
Hcnonbs3oBaHne TEHOMHOI'O PEIAaKTUPOBAHUS U MeTO0B pekomOnHaHTHbIX JIHK mis
ITOJIYYEHHMS UCXOTHOTO MaTepuaa il CEJICKIUN.

[Tonyuenue nonumion0B. BHyTpuBHioBas rudpuauzanus. bin3skopoacTBeHHOE
CKpeuiMBaHue, wWid WHOpuauHr. HepoacTBEHHOE CKpellMBaHUE, WU ayTOPHIMHT.
I'erepo3uc u ero mpuuuHbl. Mcrnosnb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuanszanus. IIpeogonenue Oecrionuss MEXBHIOBBIX TuOpUAoB. JloCTHXKEHUS
CEJICKLIMN PACTEHUI U JKUBOTHBIX. «3e1E€HAs pe8oNIOYULY.

CoxpaHeHHE U M3Yy4YEHHE I€HETUYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHUN U HX
IUKUX pOAMYEH sl CO3AaHHUS HOBBIX COPTOB M THOPUIOB CEJIbCKOXO3SHCTBEHHBIX
KyJNbTYp. M3yuenue, coxpamenue u  YNpaeieHue  2eHeMmudecKumu  pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICAOGbIX — JCUBOMHBIX 6  Yediax  VAyYuleHus
CYWeCmeyrowWux U Cco30aHUsi HOBbIX NOPOO, NUHUU U KPOCCO8, 6 MOM Hucie C
NpUMEHEHUEeM COBPEMEHHbIX MEemo008 HAYUHbIX UCCAe008AHUl, Nepedosvlx uoeu u
NepCneKmuBHbIX MexHoI02Ul.

JleMoHCTpauumn

[optpers: H.  W. BaBunos, W. B.Mwnuypun, I. J[I. Kapneuenko, II.
I1. Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabaunbl U cxembl: «LIeHTpbl MPOUCXOKIAEHUS U MHOTo00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHUX PSIOB B HACIEACTBEHHON WM3MEHYMBOCTHY,
«Meroap! cenexkuuny, «OtnanéHnas ruopuanzanusy, «MyTtareses».

JlaGopaTopHasi padora «/3ydyeHne COPTOB KyJNbTYPHBIX PACTEHHU W TOPOL
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METOIOB CEJIEKINN PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHI».

OKkckypeusi KOCHOBHBIE METOABl M JIOCTMIKEHUS CEJIEKUMH pPAcTeHUH U
KUBOTHBIX (Ha CENEKIMOHHYIO CTAHIIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHbBIN
y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpaTOPUIO arpOyHUBEPCUTETA WM HAYYHOTO

HEHTPA)».

Tema 16. BUOTEeXHOJIOTMA U CHHTETHYECKAS OHOJIOT U

OOBEKTHI, HCIOJb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE W TKAHEBBIC
KYJIbTYpPbl, MUKPOOPTAHU3MBI, X XapaKTePUCTHUKA. TpaJuIMOHHAs OMOTEXHOJIOTHS:
xJjieboreueHue, MOJTy4YECHUE KU CJIOMOJIOYHBIX MPOAYKTOB, BUHOJENHE.

MuxkpoOuonorndeckuii  cuHTe3. OOBEKTHI  MHKPOOMOJOTHYECKMX  TEXHOJOTHUH.
[IpousBoacTBoO Oenka, aMUHOKUCIOT U BUTAMUHOB.



Co3naHre TEXHOJOTMA W WHCTPYMEHTOB LEJIEHANPABICHHOIO HW3MEHEHUS |
KOHCTPYUPOBAHUS T€HOMOB C LEJIbI0 IOJYYECHHsS OPraHW3MOB U HMX KOMIIOHEHTOB,
COJIEpKalIiX HE BCTPEUAIOIIUECs B IPUPOI€ OMOCUHTETUYECKHE MTyTH.

Knerounass wnHxeHepus. Meroasl KyJNbTypbl KIETOK M TKAHEW pPacTeHUM U
KUBOTHBIX. Kprobanku. CoMmatnyeckasi ruOpuan3aus 1 COMAaTUYECKUN SMOPHUOTEeHE3.
Hcnonb30BaHue TramiouoB B CEJIEKUUU pacTeHUu. [lonyuenue MOHOKIOHANbHbBIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHLIX U NOJUKIOHANbHLIX — aHMUmMen 8
meouyune. ICKYyCCTBEHHOE ~ OIUIOAOTBOpPEHHE.  PEKOHCTpYyKLMS — SIMIEKIETOK |
KJIOHUPOBAHUE JKMBOTHBIX. MeTon TpaHCIUIAHTaMHU —SAep KIETOK. 1exnonozuu
0300po6enusl, KYIbMUBUPOBAHUS u MUKPOKIOHATbHO20 DA3MHONCEHUSL
CeNbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 T€HAa U
koHcTpynpoBanue pexkoMOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHUS U MEPCIIEKTUBBI XPOMOCOMHOM M N€HHOW WH)KEHEPUU. DKOJIOTMYECKUE U
ATUYECKHE MTPOOIEMbI T€HHON HHKEHEPUU.

Menuuuackue OuorexHosoruu. IloctreHomHas nmdpoBas MemunuHa. [ILP-
AuarHoctuka. MeTabosOMHBIN aHaIN3, TEHOUEHTPUYECKUI aHAIN3 IPOTEOMa YeIoBeKa
JUISL OLIEHKU COCTOSIHHSI €0 3/10pOBbs. Vcnosib30BaHME CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OuoumkeHepust [uid pa3pabOTKH (PyHAAMEHTaJbHBIX OCHOB
MEJULUHCKUX TEXHOJIOTHH, CO3[aHUsI KOMIUIEKCHBIX TKaHEW COYETAaHWEM TEXHOJIOIMI
TpEXMEPHOTO  OMONPUHTUHTAa U ckadoinauHra O pelmeHus  3aj1ay
MEPCOHATU3UPOBAHHON METULINHEI.

Coznanue BEKTOPHBIX BAKIIMH C 1EJ1bI0 00ecreueHns KOMOUMHUPOBAHHOM 3alllUThHI
or  Bo3Oyautened  OPBUM,  ycraHOBIEHHME  MOJIEKYJSPHBIX  MEXAHM3MOB
¢yuxunonupoBanus PHK-comepxammx BUPYCOB, BBI3BIBAIOIIMX 0OCO00 OIMACHBIE
3a0071€BaHUs YEIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabaunbl u  cxemsbl: «/crnonb30BaHNEe MUKPOOPTaHHW3MOB B IMPOMBIIIIEHHOM
IPOU3BOJCTBEY, «KieTouHas nHKeHepus», «I eHHass HH)KEHEpUs».

JlabopaTtopHasi padora «/3yueHue o0beKTOB OMOTEXHOIOTHI.

IIpakTueckasi padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Okckypeus «buorexHonoruss —  BaxkHEHIIas ~— NPOW3BOAMUTENbHAs  CUJia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOICTBO)».
11 KJIACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJIOIMOHHBIX MPEACTABJIECHUI B 0MO0JI0THH

OBomonmonHass  teopust Y. Jlapeuna.  Ilpeanoceuiku ~ BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas AaearenbHocTh Y. JlapBuHa.

JBrxyiye cuiabsl dBoJoNUU BUI0B mo Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTh
Pa3MHOXKEHUS ~ OpPTaHW3MOB,  HACJCACTBEHHAs  W3MEHYMBOCTh, OOpnba  3a
CYIIIECTBOBAHKE, €CTECTBCHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunTeTrueckoit Teopuu sBomonuu (CTO). HelitpanbHas teopus
sBoroIi. COBpeMEHHasl IBOJIIOITMOHHAS OMOJIOTHS. 3HAYEHUE IBOTIOIMOHHON TEOPUHU
B (hopMUpOBaHNY €CTECTBEHHO-HAYYHOU KApTUHBI MUPA.

JleMoHCTpanun



[loptpetsl: Apuctorens, K. Jlunneit, XK. b.Jlamapk, 3. XK. Cent-Unep,
K. Kwosbe, Y. Hapsun, C. C. YerBepukon, M. W. [lImanerayzen, [Ix. XonaeiH, /I.
K. benses.

Tabmuubl u cxembl: «Cuctema xuBoil npuponbl (no K. Jlunuerw)», «JlectHuia
®UBbIX cymiecTB (mo Jlamapky)», «MexaHu3m (GOpMUpPOBaHUS MPUCIOCOOTICHUN Yy
pacTeHud U >KuUBOTHBIX (1o Jlamapky)», «Kapra-cxema wmapiipyta MyTEIIECTBUS
Y. lapuna», «Haxonku Y. JlapBuHa», «®Popmbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«ITopogsl ToOMybeit», «MHorooOpasue KynbTypHbIX (opM KamycTb», «llopossl
JOMaITHUX KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BHIOB (mo Y. [lapBuny)y,
«CxemMa COOTHOLIEHUS JBWXYUIUX CHJI 3BOMIOUUN», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUU IBOJIFOLII.

Tema 2. MUKPO3BOJIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsinusa Kak d3JE€MEHTapHas €IuHHIA SBOJMONUU. COBPEMEHHBIE METOIBI
OLICHKM TEHETHYECKOrOo pa3HooOpasusi W CTPYKTypbl nomymsauuid. HW3meHenue
reHooHla MOMYyJSALMKM KaKk 3JEMEHTApHOE DSBOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHeTuueckoro pasHoBecus k. Xapau, B. BaiinGepra.

OnemeHTapHbie  (GaKTOpbl  (ABWXKYIIUE CHUJIBI) JBOJIONUHU. MyTallMOHHBIN
npouecc. KomOunatuBHass  u3MeH4YMBOCTh.  Jlpeitd reHoB —  ciydaiiHble
HEHAIIPaBJIEHHbIE  M3MEHEHHMs  4acToT  ajulesied B momyisanusax.  Oddexr
OCHOBartelsl. Ipgexm  Oymwvirounozo  ecopaviwka.  CHudcenue  2eHemuyecKko2o
pasznoobpazus: npuyunsl u cireocmeus. Illposenenue 3¢ghghexma Opetiha cenos 6
oonvuux u manvix nonyaayuax. Murpauu. M3onduuss nonyisiiuil: reorpaduueckas
(mpocTpaHcTBeHHas ), Ononoruyeckas (penpoayKTHUBHAs).

EctecTBeHHbII 0TOOp — Hampasisitouid  ¢akrop sBomonud. Dopmbl
€CTECTBEHHOTO orbopa: JBIKYLIUH, CTaOMIIU3UPYIOIINH, pa3pbIBarOLIUi
(mm3pyntuBHbI). [lomoBoit oTOop. Bo3HMKHOBEHHE U HSBOIIONHUSA  COIMATIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT, ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPO3BOIIOLUHU.
Bo3HnukHOBeHHe mnpucnocoOaeHuit y opranuzMoB. ApomMop¢do3bl U HIMOaJaNTaI|H.
[Ipumepsl mpucnocoOIeHU y OpraHu3MoB: Mopdosmornyeckue, (U3HOIOTUYECKUE,
OonoxuMHuueckue, noseneHyeckne. OTHOCUTEILHOCTD MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputepun U CTpyKTypa. BuumooOpazoBaHue Kak pe3yJbTar
MUKPO3BOJIIOIMHU. M30msauus — kirodeBol ¢akTop BumoodpazoBanus. [Iytu u crnocoOsl
BUJ1I000pa30BaHUS: aJUIONIaTPUUIECKOE (reorpaduueckoe), CUMITaTPUUYECKOE
(?KOJI0THYECKOE), «KMTHOBEHHOEY» (MOJUIIONAN3anusi, Tuopuanzanus). JmureasHocTh
ABOJIIOLIMOHHBIX ITPOLIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BOMIOIIMOHHONM OWONIOTHH B pa3padOTKE HAYYHBIX METOJOB COXPAHCHHUS
OouopaszHooOpazus. MUKpPOIBOIIONUS U KOABOJIOLHMS MapasuTOB M HX XO35EB.
Mexanu3mbl (HOPMHUPOBAHUS YCTOMYUBOCTU K aHTHOUOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpanumn

[Toptpetni: C. C. YUeTBepukos, J. Maiip.



Tabmumnpl 1 cxembl: «MyTalmoHHass U3MEHYMBOCTH», «llomymsunoHHas
CTPYKTypa Buaa», «Cxema MposBIIeHUs 3aKkoHa Xapau—BaiinOepray, «/[Buxyiue cuisl
ABOJIIOLIMMY,  «ODKOJIOTUYECKAss  M30JSUS  THOMyJALMA  CEeBaHCKOW  Qopenny,
«l'eorpaduueckas M30SALUSA JIUCTBEHHUIBI CUOMPCKONW M JIMCTBEHHULBI JTAypCKON»,
«IlomysIMOHHBIE BOJIHBI YHCIECHHOCTH XHIIHMKOB M JXepTB», «Cxema IelcTBUS
€CTECTBEHHOT0 0TOOopay, «®Dopmbl O0prOBI 3a cyliecTBOBaHME», «VHAyCTpHaTbHBINA
MenaHu3M», «KuBble uckonaembie», «IIOKpOBHTENBCTBEHHAsI OKpAcKa MXUBOTHBIX»,
«lIpenynpexnaromas OKpacka JKUBOTHBIX», «DHU3MOIOrMYECKUE  aJanTaluun,
«IIpucnocobseHHOCTh OpPraHU3MOB M €€ OTHOCUTENIBbHOCTHY, «Kpurepun Bumay,
«Bunpl-nBoiinukn», «CTpykTypa BuAa B mpupone», «CrmocoObl BHA00Opa30BaHUS,
«['eorpaduueckoe BHIOOOpa3oBaHME TPEX BHUAOB JIAHABIIICH», «IKOJIOTHYECKOE
BH1000pa3oBaHue BUJIOB CUHUI, «llomummouasl pacteHuit», «KamycTHO-peaeyHbIMl
THOPUIY.

Oo6opynoBaHue: repbapuu pacTeHHU, KOJUIEKIIMM HACEKOMBIX, 4ydyesla MTULl U
3Bepell ¢ MpUMEpaMy Pa3IUYHbIX MPUCHOCOOJICHUH, dydesia MTUL U 3BEpel pa3HbIX
BUJIOB, repOapuu pacTeHui OJU3KUX BUIOB, 00pa30BaBLIMXCS PA3IUYHBIMUA CIIOCOOAMH.

JlabopaTtopHasi padoTa «BbIsiBIeHHE U3MEHYUBOCTH Y OCOOEH OJJHOTO BUIAY.

JlabopaTtopuasi padora «IIpucrnocoOneHuss OpraHu3MoB U HX OTHOCHTEJIbHAS
11e71eC000Pa3HOCThY.

JlabopaTtopHasi padora «CpaBHEHHE BUIOB 110 MOP(OJIOTUYECKOMY KPUTEPHUION.

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThl

MeTonbl u3ydeHHs] MakpodBOIOUMU. [laneoHTonornyeckue MeToabl WM3y4YeHUs
sBosmonuu. [lepexoansie hopmbl U GUITOTEHETUYECKHE PSAIbI OPTaHU3MOB.

buoreorpapuyeckue meTonbl uzydeHnus 3Boitounu. CpaBHeHue Giopsl U (ayHbl
MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiau. Buabl-sHAEMHUKH U
PEJMKTHI.

OMOpPHUOJIOTMYECKHE M CPABHUTEIBbHO-MOP(OIOTHUECKHE METOJbl HU3YyYEHHUS
IBOMIOLMU. ['€HETMYECKME MEXaHU3Mbl OJBOJIIOLMU OHTOIE€HE3a M  IOSBJICHUS
SBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHBIE OpPraHbl. PynuMeHTapHbIE
OpraHbl ¥ aTaBU3Mbl. MOJIEKYISIpHO-T€HETUYECKUE, ONOXUMUYECKUE U MATEMaTUYECKHE
METOABl M3YYEHMS JBOJIOUMH. ['oMosiormuHble TeHbl. COBpPEMEHHBIE METOJIbI
NOCTPOEHUS (PUITOTEHETUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTalIMK U 3BOJIOLMS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TIpaBuiia) HBOMOUMH. [lpunyun cmenvl yHKYULL.
HeobOpatumocTs »3Bomtonuu. ApjantuBHas panuvauus. HepaBHOMEpPHOCTh TEMITOB
ABOJIIOIUH.

JdemMoHcTpanuu

IToptpetsl: K. M. Bap, A. O. KoBanesckuit, ®. Mrosiep, O. ['ekkenb.

Tabmuibl U cxembl: «DUIOTEHETUYECKUNA PSAJ JIOMAAN», «APXEONTEPUKCY,
«3Bepo3yobie smepb», «Creromnedans», «Punnoduter», «CeMeHHBIC TATOPOTHUKI,
«buoreorpaduueckue 3081 3eminy, «Jlpeid KOHTHHEHTOBY, «PenukTo», «HauanpHbie
CTaAuM 3MOPUOHAIBHOIO PA3BUTHS IO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMYHBIE H
aHaJIOTUYHBbIE OpraHb», «PynuMeHTh», «ATaBU3MBD), «XPOMOCOMHBIE HaOOPHI




YyeloBeKa W muMmaH3e», «lJaBHBIe — HampaBiieHus — 9dBomonum», «Oomue
3aKOHOMEPHOCTH 3BOJIFOLIUID.

OO6opynoBaHue: KOJUICKIIUK, TepOapuud, MYJSDKH — HCKOINAeMbIX  OCTaTKOB
OPraHU3MOB, MYJSIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJICKIIMU HACCKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BUTHE JKM3HU Ha 3emJie

HayuHble TuUIOTE3bl NPOUCXOXKIEHUA JKM3HM Ha 3emiie. AOHOreHes u
naHcrepmus. JloHayyHbple NOpPEACTaBICHUS O 3apOXKICHHHM JKU3HU (KPEauOHHU3M).
I'mnore3a MOCTOSTHHOTO CaMO3apOXKIACHUS KXWU3HU U €€ ONPOBEPKEHUE OIBITAMU
®. Penu, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxieHue ;k1U3HU U aCTPOOUOJIOTHSL.

OcCHOBHBIE 3Tallbl HEOPraHWYECKOW sBostonuu. IlnanerapHas (reonormyeckas)
HBOJIIOLIMA. XUMHUYECKasl dBOIONUSA. AOMOTEeHHBI CHUHTE3 OpPraHMYECKHX BEIIECTB U3
Heopranudeckux. OmnbiT C. Mumiepa u . FOpu. OOpa3oBaHue MNOJUMEpPOB U3
moHoMepoB. KoanepBatHast runoreza A. . OnapuHa, runore3a nepBUYHOro OyiboHa
JIx. XonneiiHa, renerndeckas runotesa I'. Mémrepa. Pubosumer (T. Uek) u rumoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MmeMOpaH U BOZHUKHOBEHHE MPOTOKJIETKH.

Hcropust 3emnn u MeTonsl €€ n3ydeHus. lckomaeMbple OpraHM4ecKue OCTATKH.
I'eoxpononoruss u €€ Meronapl. OTHOcUTENIbHAsT M aOCOJIOTHAs TI'€OXPOHOJIOTHS.
['eoxpoHoIOrHYECKast mKaja: 30Hbl, dPbl, IEPUOJIBI, STIOXU.

HauanbHbie sTansl oprannyeckoi 3BooNuU. [losgBIEHHE U 3BONIONMS MEPBBIX
KJIETOK. DBOJIIOLMS MeTaboanu3Ma. Bo3HMKHOBEHHE MEepBbIX 3KocucTeM. COBpeMEHHbIE
MUKpPOOHBIE OMOIJIEHKH KAaK aHAJOT NEepBBIX Ha 3emuie cooOuiecTB. CTpOMATOJMTHI.
[IpoxapHOTBI U DYKapUOTHI.

[IpoucxoxneHue 3SyKapuoT (CHUMOMOTEHE3). DBOJIIOLUOHHOE MPOHMCXOXKICHHUE
BUPYCOB. [IponcxoxneHne MHOIOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
TPyl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl HBOJIIOLMU BbICIIUX pacTeHHid. OCHOBHbBIE apoMOpP(O3bI
pacrenuid. Beixon pacrenui Ha cyury. [losiBiieHMe CIOpOBBIX pAaCTEHMH U 3aBOEBAHUE
umu cymn. CemeHHsble pacteHus. [IporncxoxaeHne NBETKOBBIX PACTEHHM.

OcCHOBHBIE 3Talbl HBOJIIOLMM KUBOTHOrO MHupa. OCHOBHbIE apoMOP(O3bI
KUBOTHBIX. Benjackas ¢gayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX TUIIOB.
IlepBeie  xOpnmoBble KUBOTHBIE. JKM3HB B BOAE. OBOJIOLUSA IO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuil n pentwimid. [IpoucxoxaeHrue MICKONUTAIOMUX U NTHI.
[Ipunuun xmroueBoro apomopdosza. OcBoeHre OeCrO3BOHOYHBIMU M TIO3BOHOUYHBIMHU
KUBOTHBIMH CYIIIH.

Pa3BuTuHe *)13HU HA 3eMJie TIO 3paM M MEPUOAaM: apXxer, IPoTEPO30H, Naaeco30u,
Me3030M, KaitHo30i. OOIas XapakTepucTUKa KIUMaTa W Ie0JIOTHYECKUX MPOLECCOB.
[losiBiieHHe W pacUBET XapaKTEpPHBIX OPraHW3MOB. YTJIE00pa30BaHME: €ro YCIOBHUS U
BJIMSIHHE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMHpPaHHsT — DKOJIOTMYECKHE KPHU3UCHI Ipouuioro. IIpuuunel u
CIEICTBHSI MAacCOBBIX BbIMUpaHHl. COBpPEMEHHBIA SKOJOTMYECKUA KpPU3HUC, €ro
ocobennoctu. [Ipobriema coxpanenus 6nopasHooOpas3us Ha 3emiie.



CoBpemeHHass cucTeMa opraHudeckoro wmupa. [lpuHnunsl kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpaMu

IToptpetsl: @. Peau, JI. Cnamnannanu, JI. Ilactep, WM. W. Meunukos, A.
N. Onapumn, [x. Xonnein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema ombita ®. Penuy, «Cxema ombita JI. IlacTepa 1o
U3YUYEHHIO CaMO3apOoKICHUs KU3HM», «Cxema onbita C. Mumepa, I'. FOpu», «OTansl
HEOPraHU4YEeCKOW 3BOJIOLIUNY, «l'eoxpoHonornueckas mkana», «HawanpHble >Tanbl
OpraHu4ecKoil 3Bosouun», «Cxema oOpa30BaHMs 3YKApPUOT NMYTEM CHUMOHMOIEHE3a»,
«Cuctema xuBOM mpuponb», «CTpoeHue Bupyca», «ApoMopdo3bl pPACTEHUI,
«Puanoputh, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJAOPOCIN,
«Mxn», «llamoporHukm», «l'omocemenHsle pacteHus», «Oprasbl [IBETKOBBIX
pacteHui», «CxeMa pa3BUTHS KHUBOTHOIO MHpPa», «ApoMop(do3bl KUBOTHBIX,
«IIpocreitmmey, «Kumeunononoctusie», «llmockue yepBu», «UIEHUCTOHOTHEY,
«Pp10BIY, «3emHOBOAHBIEY, «IIpecMbikaromuecs», «lItunp, «Miekonurarome,
«Pa3BuTHEe XU3HU B apXemcKou spe», «Pa3BUTHE KU3HU B INPOTEPO3OUCKOU 3pey,
«Pa3BuTHE XU3HU B NAJCO30UCKOU 3pe», «Pa3BuThe XKU3HU B ME3030MCKOU 3pey,
«Pa3BuTHE XHW3HM B KaWHO30MCKON 3pe», «CoBpeMEHHas CHCTEMa OPraHHYE€CKOTO
MUpPay.

Oo6opynoBanue: repbapud  pacTeHUH  pPa3IMYHBIX  OTACJIOB,  KOJUICKIIUU
HACEKOMBIX, BIIAXKHBIE MpPENaparbl XWBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIUH
WTJIOKOKHUX, CKEJIEThl MO3BOHOYHBIX MBOTHBIX, Uydelia NTHUL[ M 3BEPEH, KOJUICKIIUU
OKAMEHEJIOCTEM, TOJIE3HBIX  HMCKOMAEMBIX, MYJSKM  OpPraHMYeCKHMX  OCTaTKOB
OpPTraHU3MOB.

Bupryannnasa JjgadopaTtopHasi padora «MoaenupoBaHue onbIToB Muinepa—
IOpu mo u3ydeHuto aOMOTEHHOTO CHUHTE3a OPraHWYECKUX COCAMHEHUW B MEPBUYHOU
atMocdepe».

JlaGopaTopHasi pa6ora «/3ydeHue n onrcaHue NCKOMAEMbIX OCTATKOB IPEBHUX
OPTaHU3MOB.

IMpakTuyeckas padora «/3yueHue ocoOCHHOCTEN CTPOEHHS PACTEHUI pa3HbIX
OTHEIOBY.

IMpakTnyeckas padora «/3yuenne ocoOeHHOCTEH CTPOEHHS MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenbl 1 3agaun aHTPONOJIOTMU. METOIbl aHTPOIIOJIOT U H.

CraHOBIICHME TIPEJCTABICHUN O TMPOUCXOXKICHUN 4YEIOBEKa. Penurmno3nbie
BO33peHUsl. COBpEMEHHbBIC HAYYHbIE TEOPHH.

CxoacTBO yenoBeKa C KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHHUE YEJIOBEKa.
CBueTENbCTBA CXOJICTBA YETIOBEKA C KUBOTHBIMHU: CPAaBHUTEIHLHO-MOp(]oIornyeckue,
AMOpHOJIOTHYECKUE, (PU3NOTIOT0-ONMOXUMHUYECKHUE, TToBeAeHYeCKrne. OTINYMs YeI0BeKa
OT XKUBOTHBIX. [IpAMOX0OXKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAIIBHOU CUCTEMBI.



JBuokyme cuibl (QakTophl) aHTPOMOTeHe3a: OWOJIOTMYECKUE, COILUANIbHEBIE.
CooTHollleHue OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaauu aHTpomoreHe3a. PaHHHME YenoBeKOOOpa3Hble OOE3bSIHbBI
(TPOKOHCYJIBI) M paHHUE TOHTHABI — OOIIME MPEIKH YeIOBEKOOOpa3HBIX 00€3bSIH WU
JTroe. ABCTPalONUTEKHM — ABYHOTHE NPEAKU Jroaei. UenoBeK yMenblid, MEpPBBIC
W3TOTOBIICHUST OPYyAui Tpyaa. YenoBeKk MPAMOXOIAIIMKA W TEPBBIM BBIXOJ JIFOJIEH 3a
npenensl Appuxu. YenoBek reinenbOeprckuii — oOImMNA MpeaoK HEeaHIePTaIbCKOTO
YyeJoBeKa M YEJIOBEKa pa3zyMHOro. YenoBeK HeaHJEPTaIbCKHIl Kak BUJ JIIOJIEH
XOJIOJHOTO KJInMaTa. YenoBeK pa3yMHbI COBPEMEHHOI'O THUIIA, JEHUCOBCKUN YETOBEK,
OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuku. [laneoreneTrka v majieoreHOMHUKA.

OBOJIOLHS COBPEMEHHOIO 4YeJjoBeKa. EcTecTBEHHBIM OTOOpP B MOMYJSLHSIX
yesnoBeka. MyTalMoHHbIN nporecc U nonumopdusM. [lonynsnuoHHbIE BOMHBI, Iped
TE€HOB, MUTpaUs U «3()PEKT OCHOBATEIISH B MOMYJISALMIX COBPEMEHHOTO UeIOBEKa.

Uenoseueckne pacbl. llonstue o pace. bonblime pacel: eBporeouaHast
(eBpasuiickas), aBCTpalio-HETpOUJIHAsA (dKBaTOpHAIbHAsl), MOHTOJIOMAHAs (a3UaTCKO-
aMepuKaHckasi). BpemMs u myTH pacceleHus uYeJoBeKa Mo IuiaHere. EIUHCTBO
yesnoBeueckux pac. Haydnas HecocTosiTenbHOCTh pacu3Ma. [IpucrnocobieHHOCTh
YeJIOBEKa K Pa3HBIM YCJIOBHUSIM OKpYyXarolleh cpebl. BiusHue reorpaguieckoit cpeabl
u aperida renoB Ha MOP(DOJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexauciUIuIMHapHble METOIbI B (Pu3nyecKoi (OMOIOTHYECKOI) aHTPOTIOJIOTHH.
OBOJIIOIMOHHAS AHTPOMOJIOTHS YW MAJICOAHTPOIOJIOTHUS YEJIOBEUECKUX TOIMYJISIIHM.
BbuocoumansHbie uccienoBaHUsA MPUPOABI ueloBeka. lccrnenoBaHue KOIBOIIOIUU
OMOJIOTUYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptperst: Y. lapBun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTobl aHTPOMOJIOTHUN», «['0JIOBHOW MO3T YeloBEKay,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeleT YenoBeKa U CKEJNeT IIMMIIaH3e»,
«PynuUMEHTBl W aTaBU3MbDY, «J[BUXKyIIHE CHUIBI AHTPOIOrEHE3a», «IBOJIOLIHUOHHOE
JIPEBO YEJIOBEKA», K ABCTPAIONUTEK», «UenoBeK yMenbli», «HeIoBeK MPSIMOXO I,
«JlenncoBckui udenoBek» «Heannmepranbip», «KpomanboHub», «IIpeaku denoBekay,
«JTarbl 3BOJIOLINY YEJIOBEKay», «Packl uemoBekay.

OO6opy/ioBaHKE: MYJISIKU OKaMEHENIOCTEH, MPeIMETOB MaTepUaTIbHON KYJIbTYPhI
MPEAKOB YeNOBEKa, penpoaykiuu (¢pororpaduu) kKapTuH ¢ MHUGDOIOTHICCKUMU U
OMOJEHCKUMHU  CIOKETaMH  MPOUCXOXKACHUS  4enoBeka, ¢GoTorpaduu  HaXOAOK
HCKOIAaeMbIX OCTaTKOB YEJIOBEKA, CKEJIET YejoBeKa, MOJE/b Yepena yejJoBeKka U ueperna
IIMMIIaH3€, MOJICJIb KUCTH 4YeJIOBEKa W KHUCTH IIUMIAH3€, MOJEIU Topca IPEAKOB
YEJI0BEKA.

JlaGopaTopnasi padora «l3yuenne ocoOeHHOCTEH CTPOEHUS CKelleTa YeoBeKa,
CBSI3aHHBIX C MIPSMOXOXKICHUEM.

IMpakTHyeckas padora «/3ydyeHue 3K0JI0rMUECKUX aJanTalui YeI0BEKay.

Tema 6. Jxoyiormss — Hayka O B3aMMOOTHOLICHUSIX OPraHM3MOB U
HAJOPraHU3MEHHBIX CHCTEM C OKpY Kalollei cpeaoi



3apokaeHue U pa3BUTHE dKojJoruu B Tpynaax A.I'ymbonsara, K. @. Pynse, H.
A. Ceepuona, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3aensl u 3a1a4u 3KOJIOTHH.
CBsI3b DKOJIOTHUH C IPYTUMH HAyKaMH.

Metonbt sxonoruu. IloneBbie HaOMIOACHUS. DKCIEPUMEHTHI B OKOJOTHUU:
npupoAHble W JabopaTopHble. MojaenupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aIbHBIN.

3HaYeHUE  OKOJOTMYECKMX  3HAHUM  JJISI  4YEJIOBEKa.  DJKOJIOTHYECKOE
MHPOBO33PEHHE KaK OCHOBA CBSI3€M YelIOBEYeCTBa C mnpupojoun. PopMupoBaHue
3KOJIOTUYECKOU KYJIbTYPbI U 3KOJIOTHYECKOW TPaMOTHOCTH HACEJIEHUS.

JleMoHCTpanun

[optpetsr: A. 'ym6onmpar, K. @.Pymee, H. A.CeseprioB, DO.I'ekkenp,
A. Tencnu, B. H. Cykaués.

Tabmmiel M cxembel: «Pa3genst skomorum», «MeTomabl skoiorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

JlaGopaTopHasi padora «/3yueHne METOIOB IKOJIOTHYECKUX UCCIICTOBAHUIN.

Tema 7. Opranu3msl U cpea OOUTAHUS

OkoJyoruyeckre (GakTopbl M 3aKOHOMEPHOCTH HX AeiicTBusA. Knaccuduxarus
AKOJIOTHYECKUX (HAaKTOpPOB: abHOTHYECKHE, OMOTHYECKHe, aHTpomnoreHHsle. OOmue
3aKOHOMEPHOCTH  JEHCTBUSL  AKojornueckux  (aktopoB. IlpaBuino MuHHMyMa
(K. llInpenrensb, FO. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHUOHTHBIC
OpTaHU3MBI.

AbuoTtnueckue ¢gakropbl. CBET Kak 3KoJoruyeckuit axrop. JlelicTBue pa3HbIX
YYaCTKOB COJIHEUHOTO CIEKTpa HAa OPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUN U
YKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CUrHanbHas pojb cBeTa. @OTONeproIu3M.

Temneparypa Kkak »dkojoruyeckuii ¢akrop. JlelictBue Ttemmneparypsl Ha
opranu3Mbl. [loMKUIIOTEpPMHBIE M TOMOWOTEPMHBIE OpPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skojorumyeckuit (axrtop. Ilpucmocobiienuss pacTeHud K
noJi/Iep>KaHuio BogHOTO Oananca. Knaccudukaiusi pacTeHdid o OTHOIIEHUIO K BOJIE.
[Ipucnoco6eHus >KUBOTHBIX K U3BMEHEHHIO BOJHOTO PEXKUMA.

Cpensl oOWTaHWS OpPTraHW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, TOYBECHHAS,
ITyOMHHAS MOAIOYBEHHAsI, BHyTpUOpranu3MeHHasi. GU3nKo-XUMHUYECKUE OCOOCHHOCTH
cpen ooutanusi oprauu3MoB. [Iprcnoco6iennst Opranu3MoB K AKU3HU B PA3HBIX CPeaX.

buonoruueckue purmbl. BHenHue v BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJAMYHbBIC
puTMBL. [Ipucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HMU.

Kuznennsie Gopmbl opranu3mMoB. [lonsTue o xuszHeHHou (opme. KuzHEeHHBIC
dbopMBbl  pacTeHUl: JepeBbs, KYCTApHUKH, KYCTapHUYKH, MHOTOJIETHUE TPaBBhl,
OJHOJNIETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THIPOOUOHTHI, TEOOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dakropsl. Buasl OMOTHYECKHMX B3aUMOJCUCTBHUI: KOHKYPEHIIWS,
XHUIIHUYECTBO, cuMOM03 U ero Qopmbl. [lapasutusm, koomepauus, MyTyalusM,
KOMMEHCAIIN3M (KBapTUPAHTCTBO, HaxyieOHN4YeCTBO). HeTtpoduueckune B3auMoneicTBus
(Tormueckue, dopuueckue, dadpudeckue). 3HaUeHHE OMOTHYSCKUX B3aUMOJACHCTBUI



JUIA CYUIECTBOBAHMSI OpPraHU3MOB B cpeae oOuTanus. [IpuHIMI KOHKYpEHTHOTO
UCKJIFOUCHUS.

JdeMoHCcTpaMu

Tabmunel  u  cxemsl: «JKkonoruueckue (akrtopbl», «CBETOBOMl  CHIEKTP»,
«IJKOJIOTUYECKHAE TPYNIbl XUBOTHBIX IO OTHOLIEHUIO K CBETYy», «TemIoKpoBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOrMYECKUE  aganTaluu
KHUBOTHBIX», «Cpenpl 0oOWTaHUS  OpPraHU3MOB», «bHOJIOTHYECKHE  PUTMBI»,
«Kusznennoie (opmbl pacteHuit», «KuzHeHHbIe (QOPMBI KUBOTHBIX», «DKOCHCTEMA
IIMPOKOJMCTBEHHOIO Jiecay, «JKOCHCTeMa XBOMHOro Jeca», «llenmn mnuranusy,
«XuiauaectBoy, «Ilapasutuzmy», «Konkypenuus», «CumoOnosy, «KommeHcanmuzm.

OO6opynoBaHue: repOapuM  pacTEHUd U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO  PA3JMYHBIX  3KOJOTUYECKHX  (PaKTOpoB, TepOapuu  CBETOIIOOMBBIX,
TEHEIIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJMIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE pPACTE€HUs, repOapuu W KOJUIEKIUH TEIUIOIIOOMBBIX,
3UMOCTOMKHMX, MOPO30YCTOMUYUBBIX pAcCTEHUM, 4Yydesla NOTUI U 3Bepei, repbdapuu
pacTeHMid, OTHOCALIMXCA K rurpoguraM, kcepopuram, me3zopuTaM, KOMHATHbBIE
pacTeHus JaHHBIX TPYII, KOJUIEKIHWU >XUBOTHBIX, OOMTAIOIIUMX B Ppa3HbIX Cpeaax,
repbapun M  KOJUIEKIMM PACTEHUH M  KUBOTHBIX, OOJIaJAlOUIMX  4YepTamu
IOPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBMM JKU3HM, repOapuu Hu
KOJUIEKLIMM PACTEHUH U IKUBOTHBIX PAa3JIMYHBIX JKU3HEHHBIX (HOPM, KOJUIEKLIUU
KUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi padora «BblsiBiaeHre MpucnocoO0IeHU OpraHU3MOB K BIMSIHUIO
CBETa».

JlaGopaTopHasi padora «BplsiBieHure npucnocoOIeHU OpraHu3MOB K BIMSIHUIO
TEMIIEpaTypbI».

JlaGopaTopHasi pa6ora «AHaTOMHYECKHE OCOOEHHOCTH PACTEHHH M3 Pa3HBIX
MECT OOUTaHUSY.

Tema 8. Ikos10rvsi BUA0B U NMONMYJISAIMH

DKOJIOrM4ecKre XapakTepUCTUKHM momynsuuu. [lonmynsauus kak Ouosornyeckas
cucteMa. Poiib HEOMHOPOTHOCTH Cpefbl, (HU3MYECKUX OaphepoB U OCOOEHHOCTEH
Ouonoruu BUAOB B (OPMHUPOBAHMM TNPOCTPAHCTBEHHOW CTPYKTYpPHI MOMYJISIUH.
OcCHOBHBIE TTOKA3aTENU MOIMYJSLHUU: YACICHHOCTh, IIJIOTHOCTh, BO3PACTHAS M IOJIOBas
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTb, MUTPALIUSL.

Dxonoruyeckass CTpykTtypa nonyisanuu. OLEeHKa 4YUCIEHHOCTH MOIYJSLHH.
JlvHamuka nomyysiquu U €€ peryisiuus. bUOTHYeCKHMi MOTEHLMal IOMYJISALUU.
MopenvpoBanue AMHAMHKA TOMyJsiuuud. KpuBble pocTa YHMCIEHHOCTH MOIYJISIUY.
KpuBble BbDKMBaHUS. Perynsius 4YHMCIEHHOCTH MOMYJSIHUI: posb  (DaKTOpOB,
3aBUCALIMX W HE 3aBUCAILUX OT INIOTHOCTU. DKOJOTMYECKHUE CTpaTeruu BUIoB (r- u K-
CTpaTEeruu).

[Tonsitue 00 »dKojormyeckoW Humie BuAa. Mectoobutanne. MHOroMepHas
Mozenb 3Kkonorndeckorn HumM Jx.M. XatunHcona. Pa3mepsl 5KOIOTMYECKONM HULIIM.
[ToTeHumanbHas U peaJu30BaHHAS] HUILLIN.



Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buasl M UX JKU3HEHHbBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU MOBEJAEHUS U MUTPALUN KUBOTHBIX. BUOJIOrHYecCKue MHBA3UU
Yy’KEpOIHBIX BUIOB.

JdeMoHCcTpauu

[Toprper: [x. M. XaTuynHCOH.

Tabmuubl ¥ cXeMbl: «DKOJOTUYECKUE  XAPAKTEPUCTUKU  TOIMYJISIUNY,
«IIpocTpaHCcTBEHHass CTPYKTypa MOMYISILIUN», «Bo3pacTHbIE NUPAMHUIbI MOMYJISLIAN,
«CKOpOCTh 3aCelIeHHs] MOBEPXHOCTU 3€MJIM Pa3IMYHBIMU OpraHuzMamu», «Mojenb
skonoruyeckor Humm JIx. M. XatauHcoHnay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnocoOneHus ceMsH paCTeHUHN K PACCEICHUIO.

Tema 9. Dko10rUsA CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opraHu3mMoB. buorneHo3 u ero crpykrypa. CBsi3M MexIy
OpraHu3Mamu B OMOIIEHO3E.

Okocucrema kak oTkpbitas cucreMa (A. [x. Tencnu). @yHKIIMOHATBHBIE OJIOKH
OpraHU3MOB B 3KOCHCTEME: MPOAYILEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHHU. Tpoduueckue nenu u cetu. AOUoTH4YecKre 0J10KH IKOCUCTeM. [10uBBI U UITBI B
sKocucTeMax. KpyroBopoT BeleCTB ¥ MOTOK YHEPTUU B IKOCUCTEME.

OcCHOBHBIE TIOKa3aTeIM AKOCUCTEMBI. bruomacca U mpoayKuMs. DKOJIOTUYECKUE
MUPaMUJIbl YUCesl, OMOMACChl U SHEPTHUHU.

Jlunamuka 9KOCUCMEM. Kamacmpoguueckue nepecmpouxu.
Dnykmyayuu. HanpaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHUH.
[TepBuuHbBIC M BTOPUYHBIE CYKIIECCUU U UX MPUYUHBI. AHTPOIOTEHHBIE BO3JCHCTBUS Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasHooOpasue M MOIHOTa KPYroBOpOTa
BEIIECTB — OCHOBA YCTOMYUBOCTHU COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKOCUCHEMbl 03Ep U peK. IDKocucmemvl Mopeu U
OKeaHno8. Ixocucmemvl MYHOP, 1€CO8, CMenel, nyCmbitb.

AHTpOIIOTE€HHBIE PKOCUCTEMBI. ATposKocucTemMa. ArpoleHo3. Paznmuuns mexay
AHTPONOT€HHBIMHU U IPUPOJHBIMU SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ["oposckas dhopa u
dayna. CunHaHTponuzanus ropojckoil ¢dayHbl. buojornueckoe U XO35SUCTBEHHOE
3Ha4YEHUE arpOIKOCUCTEM U YpPOOIKOCUCTEM.

3aKkOHOMEpPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUIA OpPraHU3MOB B
aKocucTeMax. Poib kackaonoeo sghgexma u 6u008-30Upuramopos (Kinouesvix 6U0os) 8
@dyukyuonuposarnuu skocucmem. llepeHOC PHEPrUM U BEIIECTB MEXKIY CMEXKHBIMU
OKOCHUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJSIUMHA U 3KOCUCTEM B YCIOBHSAX
€CTECTBEHHBIX U aHTPOITOIE€HHBIX BO3JCUCTBUM.

Mexanuzmbl 6030eticmsust 3a2psA3HEHUNl PAZHbLIX MUN08 HA CYOOP2AHUSMEHHOM,
OP2CAHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL IKOJI02UUECKO20
HOPMUPOBAHUSL ~ AHMPONO2EHHO20  6030elicmeus.  MeTomonorus  MOHHUTOPUHTA
€CTECTBEHHBIX U AHTPOIOTE€HHBIX SKOCUCTEM.

JleMoHCTpanun



[Toptpert: A. JIxx. Tencnu.

Tabsuiibt u cxembl: «CTpyKTypa OuoLIeHO3aY, «JkocucreMa
MIMPOKOJIUCTBEHHOTO Jieca», «IDKOCHCTeMa XBOWHOTO Jieca», «DYyHKIIMOHAIbHbBIE
IpyNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopot BemiecTB B akocucteme», «llenu
nuTaHuss  (MacTOMINHAS, JETPUTHAsA)», «IKOJOrMYecKas MNHUpaMujia  YUCEID,
«IJKoJoruyeckas mnupamuga OuoMacch», «IJKOJOTUYECKasl MHpaMUJa DHEPTUNY,
«O0pazoBanue Oonotay, «llepBuuHas cykueccus», «BoccraHoBneHue neca mocie
noxkapa», «JKocucTeMa o03epa», «ArpoiueHo3», «KpyroBopoT BemIECTB U TOTOK
SHEPTUM B arporeHose», «IIpumepsl ypooskocucTem.

O6opynoBanue: repOapun pacTeHUi, KOJUIEKIIMM HACEKOMBIX, dyyesia MTHI] U
3Bepeit, repOapuu KyIbTYPHBIX W JAUKOPACTYIIUX PACTEHUH, aKBapUyM KaK MOJIEIh
HKOCHUCTEMBI.

IIpakTHyeckas padora «3yueHue u onucanue ypoo3KOCHUCTEMBI.

JlabopaTopHast padora «/3yuyeHue pa3sHOOOpa3usi MEJIKHX IOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKCKypeHst «IKCKypcusi B TUIIWYHBIN OuoreoueHo3 (B ayOpaBy, OepesHsIK,
eJIbHUK, HA CYXO/I0JIbHBINA UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcHst «DKCKYpCUsi B arpo3KocUcTeMy (Ha TMOJ€ WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOmemianeTapHas 000Ji0uKka 3eMiid, TJ€ CYIIECTBYeT WU
CyILlleCTBOBaJIa >KM3Hb. Pa3zBuTue mnpencrtaBieHuil o Ouocdepe B Tpymax 3. 3rocca.
Yuenue B. U. Bepnaackoro o 6uocdepe. O6nactu Ouochepst u e€ cocraB. Kupoe
BellecTBO Ouocdepsl U ero GPyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi Ouocdepsl. OcoOeHHOCTH Ouochepbl Kak
rJI00aNbHON JKOCHCTeMBbI. JlnHamuueckoe paBHOBecue B Ouochepe. KpyroBoportsr
BEIIECTB U OMOTCOXMMHUYECKUE IUKIBI (yriaepoja, a3oTa). PUTMHYHOCTE SIBJICHUI B
ouocdepe.

3oHanbHOCTh Ouocdepsl. [lorstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE JIeCa, CMEIIaHHbIE W IIMPOKOJMCTBEHHBIE JIECA, CTEMU, CABAHHBI, ITyCTHIHH,
TPOMMYECKHE JIECa, BHICOKOTOPhS. Kimmar, pacTUTENbHBIA U KUBOTHBIM MUP OHOMOB
CYIIIH.

Ctpykrypa U (PYHKIIUS )KMBBIX CHUCTEM, OIlEHKa UX PECYpCHOIro MOTEHIMada U
onocdepHbIX PYHKIUI.

JdeMmoHcTpanuu

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

Tabnuel u cxembl: «['eochepsr 3emnn», «KpyroBopoT aszora B HpUPOIEL»,
«KpyroBopor yraepoma B 1mpupone», «KpyroBopoT Kuciopoga B MOPHUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcCHOBHbIE OMOMBI cymny, «KinMmarnueckue mosica
3emmm», «Tynmpa», «Taiiray, «Cmemanusii necy», «lIIUpOKOIUCTBEHHBIN JECH,
«Crenby, «CaBanHay, «IlycTeiHmy, « Tponudeckuii jiecy.

Ob6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.




Tema 11. YesnoBek u OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UCHI M UX MpUYMHBL. Bo3nelcTBre yenoBeka Ha Onocdepy.
3arpsi3HEHHE BO3AYIIHOM cpenpl. OxpaHa BO3QyXa. 3arpsA3HEHUE BOJHOM CpPEXBbI.
Oxpana BoIHBIX pecypcoB. Pazpymienne mnouBbl. OXpaHa NOYBEHHBIX PECYPCOB.
N3meHenune knmuMmara.

AHTpPONIOr€HHOE BO3ACHCTBUE HA PACTUTEIBHBIM M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHLIMIIBI OXpaHbl Tpupoasl. KpacHbie
kHuru. Ocobo oxpansembie npuponausie Teppuropun (OOIIT). boranuueckue caapl u
300JIOTMYECKUE TTapKH.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOILO Pa3BUTHS YEJIOBEUECTBA M MPHUPOIBI.
PannonansHOE MPUPOAONOIB30BAHUE M COXpPAHEHUE OMOJIOTMYECKOro pa3sHOoOpa3us
3emiu. OO1IME 3aKOHOMEPHOCTH TI100aIbHBIX 3KOJOTHYECKUX KpU3HCOB. OCOOEHHOCTH
COBPEMEHHOTO KPU3UCA U €TI0 BEPOSITHBIC ITOCIIEICTBHSL.

Pa3BuTte  METOZOB  MOHHUTOPMHIA  Pa3BUTHS  ONACHBIX  TEXHOTEHHBIX
npoueccoB. CucmemHnvle  uccie0osanus nepexooa K  pecypcocoepezaiowei U
KOHKYPEeHmOocnocoonou sHepeemuke. buonoeuueckoe pasznoobpasue u o6uopecypcul.
Hayuonanvnvle unghopmayuonusle cucmemsl, obecneuusaroujue 00Cmyn K uHpopmayuu
nO COCMOAHUIO OMOENbHLIX 6Uud08 U skocucmem. (OCHOBbL dKOpeadbuIUmMayuu
aKocucmem u cnocovoos 6opvbvl ¢ Ouonospexcoenusmu. Pexoncmpyrkyus mopckux u
HA3EeMHbIX IKOCUCMEM.

JleMmoHCcTpauumn

Tabuuubl ¥ cXeMbl: «3arpsi3HeHrne aTMocepbl», «3arps3HeHUe Tuapochepb»,
«3arpsizHeHue nouBb», «llapHuKOBBIT 3DPexT», «Ocodo oxpaHsieMble NPUPOIHBIE
TEPPUTOPUM», «MOJenH ypaBiasieMOro Mupa.

Oo6opynoBanue: Gpororpaduu OXpaHIEMbIX pPACTEHUNW M >KUBOTHBIX KpacHoil KHUTH
Poccutickon ®enepanuu, KpacHol KHATH peruoHa.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOTPAMMBI 11O
BNOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K  pe3yJdbTaTaM  OCBOEHUS
oOyJaromuMuCId  TMPOTpaMM  CPEIHEro  oOmmero  o0pa3oBaHMS:  JIMYHOCTHBIE,
METanpeaMETHBIE U TPEIMETHBIE.

B cTpykType AMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOrpaMMbl O OWOIOTHH
BBIJICJICHBl CJIEAYIOIIME COCTaBIISIOIIME: OCO3HAHUE OOYYAIOUIUMUCS POCCHICKON
IpaXX1aHCKOW HJEHTHMYHOCTH — TOTOBHOCTU K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOONPENEICHUIO, Haluyue momusayuy K OOy4EHUIO OHOJIOTUH, YeleHanpasienHoe
paszeumue BHYTPEHHUX YOEXKIEHUH JTMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH WU
UCTOPUYECKUX TpaJWLMNA pa3BUTUS OUOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U
CcnocobHOCcmb 00YUAIOIUXCS PYKOBOJICTBOBATHCS B CBOEU NIEATENHHOCTH HEHHOCTHO-



CMBICJIOBBIMHU YCTaHOBKAaMH, MIPUCYLIUMU CUCTEME OHMOJIOrMYECKOTO
oOpa3oBaHusl, Haluuue npagoCco3HaHus KOJIOTUIECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUSI MPOTrpaMMbl MO OMOJOTUU JOCTUTAIOTCS B
€AMHCTBE Yy4yeOHOM W  BOCHUTATEIBHOM  JEATEIBHOCTM B  COOTBETCTBUU C
TPAAULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKMMHU M JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, NPUHATHIMM B OOIIECTBE MpaBWIaMU W HOPMaMu
MOBEJAEHUSI W CIOCOOCTBYIOT IMpOIECCaM CaMONO3HAHUS, CaMOBOCHUTAaHUS U
CaMOpa3BUTHs, PA3BUTHUS BHYTPEHHEN MO3ULIMH JIMYHOCTH, TATPUOTU3MA U YBAXKEHUS K
3aKOHY M TPABONOPAJKY, YEJIOBEKYy TPyAa M CTApLIEMY ITOKOJEHHIO, B3aMMHOIO
YBaXEHUSA, OEpPEXKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIEOUI0O M TPagUuLUsAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickor Denepanuu, OpUpPoOIEe U OKPYNKAOIIEH
cpexe.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUS yueOHOTro mnpeamera «buosoThs» JOKHBI
OTpaXkaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOy4arolUMXcsi  PYKOBOACTBOBATHCA
cOpPMUPOBAHHON BHYTPEHHEM MO3ULMEH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpHUEHTaLUH, IIO3UTUBHBIX BHYTPEHHHUX yOex1eHnH, COOTBETCTBYIOIIUX
TPaJIULUOHHBIM LIEHHOCTSIM POCCUHCKOro OOLIeCTBa, pacIIUPEHUE KU3HEHHOTO OIbITa
U OmbITa [JEATEIBHOCTM B IPOLECCE pealn3aldd OCHOBHBIX  HalpaBJICHUU
BOCIIUTATEIILHOW IEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTh TPAKJAHCKOM MO3UIMHU OOYYaloIIErocsi KaKk aKTUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIHMOHHBIX IIpaB U O0SI3aHHOCTEH, YBaK€HUE 3aKOHA U
IIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM AESITENIBHOCTU MpPH CO3AAHUM y4EOHBIX
IPOEKTOB, PEIIEHUN YUeOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHIIIOJHEHUU OMOJIOTHUYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTh ONPENENATh COOCTBEHHYIO MO3ULHUIO N0 OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YYMTHIBaTh B CBOUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJCUCTBUS JIIOJEH C pa3HbIMH YOEKIEHUSMH, KYJbTYPHBIMH LIEHHOCTSIMH H
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCThH K COTPYJIHUYECTBY B MPOIIECCE COBMECTHOI'O BBHITIOJHEHUS YUYE€OHBIX,
NIO3HABATEIBHBIX M MCCIEN0BATENBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHHUS] K MHEHUIO
ONIMOHEHTOB MPHU O0CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COIEPKAHNUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUICKONW TPaKTAHCKOM HWIESHTUYHOCTH, MATPUOTHU3MA,
YBOKEHMSA K CBOEMY HapOay, YyBCTBAa OTBETCTBEHHOCTH nieper PoauHou, ropaoctu 3a
CBOM KpaW, cBOWO PoanmHy, CBOM S3BIK M KyJbTypy, HpPOLIJIOE M HACTOsALIEE
MHOT'OHAIlMOHAJIBHOI0 Hapoaa Poceny;

LIECHHOCTHOE OTHOLIEHHE K IPUPOJHOMY HACIECIHWIO M IAMATHHUKAM INPUPOIBI,
NOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CIIOCOOHOCTH OIEHUBATHh BKJIAJ POCCHUHCKUX YUEHBIX B CTAHOBJICHHWE U PA3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HAYCHHUsI OMOJIOTMH B MO3HAHUM 3aKOHOB IIPHUPO/IBI, B KU3HU
YeJIoBeKa M COBPEMEHHOTO OOIIECTBA;

uaelHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHUr0 U 3ammute OteuecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITHTAHUS:

OCO3HAHUE JTyXOBHBIX IICHHOCTEH pOCCUMCKOT0 Hapo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIllMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH,

OCO3HAHHUE JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJUTENSIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHS LEHHOCTEH CEMEWHOW KU3HH B COOTBETCTBUH C TPATUIUSIMHU
Hapos1oB Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas JCTETUKY ObITa, HAy4HOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHHUE YMOITMOHATBHOTO BO3JICHCTBUSI JKMBOM IIPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) puszuyeckoro BocnUTAaHHUS, (OPMHUPOBAHUSI KYJLTYPbl 30POBbA W
IMOLMOHAJILHOTO 0JIaroNoJTyunsi:

MOHMMAaHUE W peau3alusi 3I0pOBOro M 0e3omacHOro o0pasa KU3HU (370pOBOE
MMTaHWe, COONIOJICHUE TUTUECHUYECKUX TMPaBUI W HOPM, COQTAHCHPOBAHHBIN PEXKUM
3aHATHH U OTHBIXA, peryisipHas (pu3ndeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY W TICHXHYECKOMY
3710pPOBBIO;

MMOHMMAaHHUE IIEHHOCTH ITPaBUJI MHANBUIYATBHOTO U KOJUICKTUBHOTO 0€301acHOTO
MOBEJICHUSI B CUTYAIUSX, YTPOKAIOIINX 3I0POBBIO M )KHU3HHM JIFOJICH;

OCO3HAHHUE TOCICJICTBUN W HENPUITHS BPEIHBIX IPHUBBIYCK (YHMOTPEOIICHHS
AJIKOT0JIsSI, HAPKOTHKOB, KYPEHUS);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

FOTOBHOCTh K aKTHUBHOM JEATCILHOCTH TEXHOJOTMYSCKOM U  COIMAJIbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATh M CaMOCTOSITEIIHLHO
BBITIOJTHATH TaKyIO JIESITCIbHOCTD;

WHTEpeC K pa3audyHbiM cdepaMm MpodecCHOHANTBHON AesSTEIbHOCTH, yMEHUE
COBepIIIaTh OCO3HAHHBIN BBIOOP OynyIied nmpodeccuu U peain30BbIBaTH COOCTBEHHBIC
’KU3HCHHBIC TJIaHbI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha IPOTSHKECHUN
BCEH JKU3HHU;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHHUS:

AKOJIOTHYECKH 11eTIeCO00pa3HOe OTHOIICHUE K MMPUPOJIe KaK UCTOYHHUKY JKH3HU Ha
3emiie, OCHOBE €€ CYIlIeCTBOBAHMS;



MOBBIIICHUE YPOBHS  JKOJIOTMUECKOW  KYJBTYpPhl: TPHOOPETCHHE  OMbITa
TUTAHUPOBAHUS TIOCTYIIKOB U OIEHKH UX BO3MOXKHBIX MOCHEACTBUM JIJISI OKpY>KArOIIeH
Cpelibl;

OCO3HAHHE TJIOOAIBHOIO XapaKTepa SKOJOTMYECKHX MpodiieM U MyTed ux
pelIeHMUS;

CIIOCOOHOCTh MCIOJIb30BaTh MPUOOPETAEMBbIE MPU U3YYCHUH OMOJIOTUW 3HAHUS U
YMEHUS TIPU PELICHUU MPOOJIeM, CBA3aHHBIX C PallMOHAIBHBIM MPUPOIONOJIB30BAHUEM
(cobmronenue mpaBuil TOBEACHUS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHHE
paBHOBECHSI B 9KOCHUCTEMAaX, OXpaHy BHIOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HENPUATHE ACHUCTBHUM, NMPUHOCAIIMX BpPEI OKPYKAKOLIEH IPUPOIHOU
cpele, yMEHHE MPOTHO3HPOBATHh HEOJArONPHUSATHBIE 3KOJIOIMYECKUE MOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U MIPEAOTBPAIIATh UX;

HaJM4YME PA3BUTOTO SKOJOTMYECKOIO MBIIUICHHS, JKOJOTMYECKOW KYJIbTYpBI,
OMbITA JIESITEIBHOCTU HKOJOTHYECKON HAIMPABICHHOCTH, YMEHUS PYKOBOJCTBOBAThCS
UMH B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOM IMPAKTUKE, TOTOBHOCTU K
YYACTHUIO B IPAKTUYECKOMN AEATEIbHOCTH HKOJIOTHUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS

C()OPMUPOBAHHOCTb ~ MHPOBO33PEHUS, COOTBETCTBYIOLETO  COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKHM U OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM U YWTATEIbCKOM KYyJIbTYpbl KaK CpEeACTBa
B3aMMO/ICUCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

MOHMMaHWe crenuPuku OUOJOTUM KaK HayKd, OCO3HaHUS €€ poju B
(GOpMHpPOBAaHMK PAIMOHAIIBHOIO HAYYHOIO MBIIUICHHS, CO3JIaHUU LEJIOCTHOIO
MPEACTABICHUS] 00 OKpYXalolleM MHpE KaK O €IMHCTBE MPHUPOJIbI, YEJIOBEKa U
oOliecTsa, B TO3HAHUM NPHUPOAHBIX 3AKOHOMEPHOCTEW U PpELIEHWU MpodJeM
COXpaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCT, B 3HAYMMOCTH OHOJIOTMHM IS COBPEMEHHOM IMBUJIM3AIINU:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX peIIaTh PECYpPCHBbIE MPOOJIEMbl Pa3BUTHS YETIOBEYECTBA,
MOKWCKa IMyTeHd BBIXOJA U3 TIOOANBHBIX JKOJIOTHYECKHUX NPOoOIeM U OoOeCrieHeHHS
nepexo/la K yCTOMYMBOMY Pa3BUTHUIO, PAlMOHAIIBHOMY HMCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUM B IIEJISIX TOBBILLICHUS
o01Ie KyJIbTYphbl, €CTECTBEHHO-HAyYHON TPaMOTHOCTHU, KaK COCTAaBHOM 4YacTu
(YHKUMOHATBHOW TPaMOTHOCTH  OOydYaromuxcsi, (GOpMHUPYEeMOW TMpU HM3yUYECHUU
ouoJjoruu;

NOHUMAHUE CYIIHOCTH METOJOB TO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTU MCIOJIb30BATh MOJyYaeMble 3HAHUS JJI1 aHANIW3a U OOBSICHEHUS
SBJICHUN OKPY’KAIOIIEr0O MUpa U MPOUCXOJAIIMX B HEM W3MEHEHHI, YMEHUE JeNaTh
000CHOBaHHBIC 3aKJIIOYCHHUS HA OCHOBE HAy4YHBIX (DaKTOB U WMEIOIIMXCS JAHHBIX C
LEJIBIO TIOJIYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITETIFHO HCIIOJIb30BATh OHOJIOTMYECKUE 3HAHUSA JiA
perieHus IpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIUSX;



OCO3HaHUC IICHHOCTH H&y‘-lHOfI ACATCIIbHOCTU, TOTOBHOCTL OCYHICCTBJIIATH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbBHOCTh HHANBUAYAJIBHO U B I'PYIIIIC,

I'OTOBHOCTD u CITOCOOHOCTh K HCIIPCPBIBHOMY 06pa3013aHm0 151
CaMOO6paBOBaHI/IIO, K AaKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HaHUH 110 OWOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMUA HOTp€6HOCTHMI/I.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yNbTaThl OCBOSHUS ydeOHoro mnpeamera «buosorusy
BKJIFOYAIOT: 3HAYUMbBIE Ui  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHBIC TMOHATHSA, OTpaKaroNue
[IEJIOCTHOCTh ~HAyYHOM KApTUHBI MHUpAa U  CHCHUPUKY METOJOB IO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPrus, SBIEHHUE, MPOIIECC,
CUCTEMa, Hay4HbId (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCClIeIOBaHNEe, HAOJIOJEHUE, U3MEPEHUE, DKCIEPUMEHT WU JAPYTU€); YHUBEpPCAJIbHBIC
yueOHble  JeWcTBUS  (TIO3HABaTeNbHbIE, KOMMYHHMKATHUBHBIE,  PETYJISTHBHBIC),
obOecrnieunBaronyie GopmupoBanue G(YHKIUOHATHLHOM TPaMOTHOCTH U  COIMATIBHOM
KOMITETEHIIUU O00YYalOlUXCsl; CIOCOOHOCTh OOYYAIOIIMXCS MCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUYECCKUE 3HAHWS W YHUBEpCAJIbHBIC Y4cOHBIC
JNEUCTBHUS B MMO3HABATEIBHOW U COIMAIIBHOM MTPAKTHUKE.

B pe3ynbrate uzydeHusi OMOJOTUM Ha YPOBHE CPEIHEr0 00I1ero o0pa3oBaHus y
oOyuatomierocs OyAayT cpopMHUpOBaHbI MO3HABATEIbHBIE YHHUBEpCAJIbHbIE Y4EeOHBIC
JEUCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YyUeOHBIC IEHCTBHSI, PETYISTHBHBIC
YHUBEpCaIbHbIC YIeOHbBIE TCHCTBUS, COBMECTHAS JACATEIHHOCTb.

MeranpenMeTHble pe3yJdbTaThl OCBOEHUS TMPOrPaMMbl CPEIHEro  OOIIero
00pa3oBaHUsI TIOJDKHBI OTPaXkKaTh:

OBJiaieHne YHUBEPCAJIbHBIMHI YUeOHBIMH MMO3HABATEIbHBIMHU ACHCTBUSAAMM:

1) 6a3oBbIe JJOrHYeCKHE ICHCTBHUS:

CaMOCTOATENHLHO (HOPMYITUPOBATH M aKTyaTM3UPOBAThH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHUU 3HAHUN MPUEMBI  JIOTMYECKOTO  MBIIIICHUS
(ananuza, cuHTE3a, CpaBHEHHUA, KiIacCUPUKALMUHU, OOOOUIECHUS), PACKPHIBATH CMBICI
OMOJIOTHYECKUX TOHATUHN (BBIACISITH UX XapaKTEpPHbIC NMPU3HAKK, YCTAHABIUBATH CBS3U
C APYTUMU MOHATHUSIMU);

OMpEeNeNaTh IeIu JeATCIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

HCIIOJIb30BaTh OHMOJIOTHYECKHUE TOHATHS 11 OOBSICHCHUS (DaKTOB M SIBICHUU
YKABOM IIPUPOBI;

CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIC, 1€AYKTUBHbBIC, IO aHAJIOTUH ),
BBIABJISITh 3aKOHOMEPHOCTH W NPOTUBOPEUUS B PACCMATPUBAEMBIX SIBIICHHSX,
(hOpMyIHpPOBATH BHIBOJBI U 3aKITIOUCHUS;



IIPUMEHSTh CXEMHO-MOJEIBHBIE CPEACTBA I NPEACTABICHUS CYLIECTBEHHBIX
CBSI3€M M OTHOLIEHHUM B U3y4aeMbIX OMOJIOIMUECKUX OOBEKTAX, a TAKXKE MPOTUBOPEUMIA
Pa3HOTro poJia, BBISIBICHHBIX B Pa3IMYHBIX HTHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3zpabarbiBaTh IUIAH PELICHUS MNpoOJEeMbl € YYETOM aHalIM3a HMEIOIIMXCS
MaTepUAIIbHBIX U HEMATEpUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JCATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKU IOCIIEICTBUH ACATEIBbHOCTH;

KOOPAMHHUPOBATH U BHITIOJIHATH pabOTy B YCIOBHUSX PEabHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOI'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HcCIeA0BaTe/IbCKUE TeCTBUS:

BJIAJETh HaBbIKAMU Y4E€OHO-UCCIIEIOBATEIbCKOW W TPOEKTHOW JEATEIbHOCTH,
HaBbIKaMH pa3pelieHus IpooiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PELICHHUsS NPAKTUYECKUX 3a]ad, PUMEHEHHIO Pa3jIu4HbIX METOOB
NO3HAHUS;

WCITIOJIB30BATh PA3JIMUYHBIE BUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHUSA,
€ro MHTEepIpeTauu, npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B yUYEOHBIX CUTYallUsiX, B TOM
YHCJIE IPU CO3/IaHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(GbopMUpOBAaTh HAy4YHBIM TUI MBILUICHUS, BJIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUE€BBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh M  (OpMYyJIUMpPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTENbHOU
NEeATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh  MIPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyallM3UpOBaTh  3ajavy,
BBIIBUTATh TUIOTE3Y €€ pelIeHusl, HaXOJUTh apryMEHThI Uil J0Ka3aTelbCTBA CBOUX
YTBEPKICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJI€ PEIUEHUS 3aJa4yd pe3yJbTaTbl, KpUTUUECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh HU3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh LEJICHAINIPABICHHbBI TOHUCK TepeHoca CpPeACTB M CrocoO0B
JEeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETb NEPEHOCUTh 3HAaHHSA B II03HABATEIbHYIO M MPAKTUYECKYI0 o0JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HWJIEW, MpeUlaraTb OPUTHHAIbHBbIE MOIXOJbl W pELICHUS,
CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ unpopmaumeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHKAX HH(Opmainuu (TeKcTe ydeOHOTO
mocoOus,  HAy4YHO-TIOMYJSIPHOW  JUTEepaType, OHWOJOTUYECKHX  CJOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHeTe), aHaIM3UPOBATh
“H(DOPMAITUIO PA3TUYHBIX BUAOB U (OPM TMPEACTABJICHUS, KPUTUUECKH OIICHUBATH €€
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCTH;



dbopMyIMpOBaTh 3ampPOChl M TPHUMEHSTh PA3JIUYHBIE METOIbl MPU TOUCKE W
oTOope Omosiorundeckor nHpopMaIuu, He0OXOIUMOM IS BBITIOJIHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYyJIbTYypy AaKTHBHOTO WCIOJIB30BaHUS PAa3IAIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEIILHO BHIOMpATH ONITUMAJTHHYIO dopMy  TIpeaCTaBICHHS
Oouosiorndeckor MHGpopMaruu (CXembl, rpadUKd, AUArpaMmMmbl, TaOJIWIBI, PUCYHKU W
Apyroe);

UCITIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MPU pabOTE ¢ OMOJOTUYECKON
nH(opMaIuen: TPUMEHATh XUMHYECKUE, (PU3NUeCKHe W MaTeMaTHYeCKUE 3HAKH U
CUMBOJBI,  GoOpMysbl,  abOpeBHaTypy,  HOMEHKJIATypy,  HCIOIb30BaThb |
peoOpa30BEIBATH 3HAKOBO-CHMBOJIMYECKHIE CPECTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH PACTIO3HABAHUS M 3aIIUTHI WH(MOpMAaIuu, HHOOPMAITMOHHON
06€30MacHOCTH JTUYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHY JeCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISTh KOMMYHHUKAIIUU BO BCeX c(epax KU3HU, aKTUBHO y4acTBOBATh B
JMAJIOTe WA JUCKYCCUU TIO CYIIECTBY 00CYK/1aeMOl TeMbl (YMEHHUE 3a]1aBaTh BOIIPOCHI,
BBICKA3bIBAaTh CY)KJICHHS OTHOCHTEIBHO BBIIOJHCHHS TMpeAJiaraeMoil  3a1adyw,
VYHTHIBATh UHTEPECHl M COTJIACOBAHHOCTh MO3UIIMN NPYTUX YYACTHHKOB JTUAJIOTa HITU
JTUCKYCCHUH);

pacmo3HaBaTh HeBepOambHBIE CpPEICTBA OOIICHHWS, TOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3SHHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlud, YMETh
CMATYATh KOH(QIUKTHI K BECTH MIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CHOCOOAMU OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATH
HaAMEpEHUs APYTHUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHHE K COOECETHUKY U B
KOppeKTHOM popme hopMyIMpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eSITeJIbHOCTh:

MIOHMMATh M MCIOJIb30BATh NPEUMYIIECTBA KOMAHIHOM W WHIAMBHIYaJbHOU
paboThl MPU pEeUICHUH OUOJOTUYECKON MpoOJieMbl, 0OOCHOBBIBATh HEOOXOJIUMOCTH
IpPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJEHCTBUS MPU peLLICHUN yueOHOH 3a1auu;

BBIOMpPATh TEMATUKy M METOJAbl COBMECTHBIX JCHCTBUH C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUIEKTHBA;

IPUHUMATh  LE€JIM  COBMECTHOW  JEITEIBbHOCTH,  OpPraHU30BBIBATH U
KOOPAWHHUPOBATH JCHUCTBUSL 10 €€ JIOCTHXKEHHUIO: COCTaBJISITh IUIAH JCWCTBUH,
pacnpeneniarb poiad ¢ Y4€TOM MHEHMM y4YaCTHUKOB, O0OCYXJaTh pe3yJIbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa U Ka)XJOr0 YJaCTHMKA KOMaHIbl B OOIIMIA
pe3yNbTaT Mo pa3pabOTaAHHBIM KPUTEPHSIM;



npemiiaratb  HOBBIC IIPOCKTbI, OHIOCHHUBATL HWACH C TIO3WMIIMKM HOBH3HBLI,
OPUT'MHAJIBHOCTH, HpaKTHqGCKOﬁ 3HAaYUMOCTH,

OCYHICCTBJIATDH ITO3UTUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAlIUAX,
IMPOABIIATE TBOPUCCTBO U B006pa}KeHI/I€, OBITH NHHUIIWMAaTUBHBIM.

OgBy1aieHHe YHMBEPCAJIbHBIMH PEryJIsSTHBHBIMHU ACHCTBUAMM:

1) camoopranu3aunusi:

UCITI0JI30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBIICHUS IPOOJIEM U UX PELICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU
B CBOMX JICUCTBUSAX U MOCTYIKAX [0 OTHOLIEHUIO K )KUBOM MPUPOJAE, CBOEMY 3J0POBbIO
Y 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYILECTBJIATH IIO3HABATEIBHYIO JEATEIBHOCTD, BBIABIATH
npoOsieMbl, CTaBUTh M (OPMYJIMPOBaTh COOCTBEHHBIE 33/JaYd B 0Opa30BaTEIbHOU
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELICHUs MPOOJIEeMbl C YYETOM HUMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

pacIUpsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JienaTb OCO3HAHHBIA BBIOOp, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKON 3PYIULMN B PA3HBIX
0o0NacTsAX 3HAHUM, IMOCTOSHHO TMOBBIINIATH CBOWM OOpA30BATENbHBIA M KyJIbTYPHBIM
YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaTh OILICGHKY HOBBIM CHTYaIlUsIM, BHOCHTb KOPPEKTHUBBI B JIEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIaJICTh HaBbIKAMH IMO3HABATEIbHON pedieKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JCHCTBUN M MBICIIUTEIIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAaHHM, MCIOJIb30BATh
npuéMbl pedIeKCUH TSt OLICHKH CUTYAI|H, BEIOOpa BEPHOTO PEIICHHUS;

yMETh OIICHMBAaTh PHCKH M CBOEBPEMEHHO IPUHUMATh pEIIEHUS 10 HX
CHIDKEHHIO;

OpUHUMATh MOTHMBBI M apryMEHTBl JOPYIMX @pH aHalW3e pe3yJIbTaToB
IeSITeTbHOCTH;

3) npuHsTHE CeOS ¥ IPYTUX:

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI W aApPryMEHTBl JAPYIMX IIpM aHaJIu3€ pPe3yJbTaToB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.



NPEAMETHBIE PE3YJIbTATHI
[IpeaMeTHBIE  pe3yJabTaThl OCBOCHHUS  COJCpKAHHMS y4eOHOro  IpeaMeTa
«buonorus» Ha yriayoJ€HHOM ypOBHE OpPHEHTHPOBAHBI Ha 0OCCIICUCHHE MPOPUIHLHOTO
o0yueHus oOydaromuxcs ouonorud. OHU BKIIOYAIOT: crenuduyeckue sl OMOJI0THUH
Hay4YHbIC 3HAHUSA, YMEHHUS M CIOCOOBI JCHCTBHUI 1O OCBOCHHIO, MHTEPIPETAIUU H
peoOpa30BaHUIO 3HAHWM, BUIBI JCSITCIBHOCTH IO TMOJYYCHUIO HOBBIX 3HAHMA M WX
MPUMEHEHUIO B PA3JMYHBIX yUEOHBIX, & TAKKE€ B PCATHHBIX KU3HCHHBIX CHUTYAIIHSX.

[IpeameTHBIC PE3yNbTATHl IPEACTABIICHBI TI0 TOJIaM U3Y4YCHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUA YydyeOHoro mnpeamera «buonorus» B 10
KJ1acce NOJDKHBI OTPAXKATh:

c()OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (POPMUpOBAHUU €CTECTBEHHO-HAYYHON KAPTHUHBI MUpPA, B MO3HAHUU 3aKOHOB
OpUPOABl W PEIICHUHU MPOOJEM PAIMOHATBLHOTO MPHUPOAOIOIH30BAHUS, O BKIAC
POCCHICKUX U 3apYOeKHBIX YUEHBIX B pa3BUTUE OHOJIOTHY;

BIAJCHUE  CHUCTEeMOW  OMOJOTMYECKUX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOITOJIArarIyue OMOJIOTUYECKUE TEPMUHBI U MOHATUSA (3KU3HbB, KJIETKA, OPTaHU3M,
MeTaboJIu3M, TOMEOCTa3, CaMOPEryJIsilKs, CAMOBOCIIPOU3BEAEHUE, HACIIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT M pa3BUTUE), OHUOJOTHUECKHME Teopuu (KIETOYHAsI Teopus
T. llIsanna, M. llIneiinena, P. BupxoBa, XpoMocoMHasi Te€OpUsl HACIECICTBEHHOCTH
T. Moprana), yuenus (H. 1. BaBunoBa — o LeHTpax MHOrooOpa3usi U MpOUCXOKIACHUS
KYJbTYPHBIX PacTEHUii), 3aKOoHBbI (eAuHOOOpa3usi MOTOMKOB IIEPBOrO IOKOJIEHUS,
paclierieHusi, YUCTOTBI TaMeT, HE3aBUCUMOro  HaciemoBanus ['. Menpens,
FOMOJIOTMYECKUX PSAOB B HacieACTBeHHOW wu3meHuunBocth H. . BaBumosa),
NPUHIHUIBI (KOMILUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIAaMM HAy4YHOTO T[IO3HAHUS, WCIOJIb3YEMBIX B
OMOJIOTUYECKUX  HCCIACAOBAHMUSX  JKMBBIX OOBEKTOB  (OMHMCAaHHME, U3MEPEHHE,
HaAO0JII0/ICHHE, DKCTIEPUMEHT);

YMEHHE BBIJIETATh CYIIECTBEHHBIE IMPU3HAKHU: BUPYCOB, KIETOK IMPOKAPUOT H
AYKapHOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHW3MOB, B TOM YHCJIe OaKTepui,
rpu0OB, pacTEHUM, >KUBOTHBIX M YEJOBEKa, CTPOEHUSI OPraHOB M CHCTEM OpPraHOB
pacTeHul, XUBOTHBIX, YEJIOBEKa, MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOUIUX B
OpraHu3Max PacTEeHUM, JKUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX MPOILIECCOB: OOMEHa
BeleCTB (MeTaboJi3M), TMpEBpAlICHUS HHEPruu, OpOXKEHHUsA, aBTOTPOPHOrO W
reTepoTpoPHOro TUNOB MNUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
ramMeToreHesa, HMOpHUOTreHe3a, MOCTAIMOPUOHAIBHOTO  Pa3BUTHUSA, PA3MHOMKEHUS,
WHJIUBUAYAJIbHOTO pPa3BUTUS OpraHu3Ma (OHTOr€HE3a), B3aMMOJICHCTBUS TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHHE YCTaHABJIMBAaTh B3aWMOCBSI3M MEXKJYy OpPraHOUJIaMH KIETKH U HX
GYHKIIUSIME, CTPOSHUEM KJIETOK Pa3HBIX TKaHEH W uX (QYHKIUSIMU, MEXITYy OpTaHaMHA U
CHUCTEMaMU OPTaHOB y PACTCHHM, KUBOTHBIX W UYETOBEKA M WX (DYHKIUSIMHU, MEXKITY
CUCTEeMaMH OPTaHOB U HMX (PYHKIMSIMH, MEXKIY 3TalaMd OOMEHa BEUIECTB, 3TalaMu



KJIETOYHOTO IUKJIA W >KU3HEHHBIX IUKJIOB OPraHU3MOB, 3TalmamMu 3MOPHUOHAIBLHOTO
pa3BUTHUS, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUIIOM U (paKTOpaMU Cpebl OOUTaHUS;

YMEHHME BBIABIATh OTIMYUTENBHBIC INPU3HAKH JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,

YMEHHME MHCIOJIb30BaTh COOTBETCTBYIOIME apryMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JJI JOKa3aTeJIbCTBA POJCTBA OPraHHW3MOB pPa3HBIX
CUCTEMATUYECKUX IPYIII;

YMEHHE pellaTh OMOJOTMYECKHE 3aJauM, BBISBISTH MPUUYUHHO-CIICACTBEHHbBIC
CBSI3M MEXIY MCCIEAYEeMBbIMU OHOJIOTUYECKUMHU MPOIECCaMH M SIBJICHHUSIMH, JeIaTh
BBIBOJIBI M ITPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH Ja0OpaTOpHblE U MpaKTHYEeCKHe padoThl, COOIIOAAThH
npaBuia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATH TUIIOTE3bI, MPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMH,
(GopMynupysl LeNIb UCCIEIOBAaHUS, aHAIM3UPOBATh MOJYyUYEHHBIE PE3yJbTaThl U JENaTh
BBIBO/IbI;

YMEHHME Yy4acTBOBaTh B Yy4eOHO-HMCCIENIOBATENbCKOW paboTe 1o OHojorum,
HKOJIOTMM M MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOJBbHBIX HAy4YHBIX OOILECTB, U
MyOIMYHO MPEACTABIATH NOJYUYEHHBIE PE3YJIbTaThl HA YYEHUUECKUX KOH(PEPEHIUX;

YMEHHE OIICHMBATh STUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEI0BAaHUN B 00J1acTH
OMOJOrMM W  MEIUUUHBl  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE  OILJIOJOTBOPEHHE,
HAIpPaBIIEHHOE U3MEHEHNE TeHOMA M CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYHIECTBIATh OCO3HAaHHBIM BBIOOp Oynymiell mnpodeccuoHanbHOM
NEATeIbHOCTY B 00JacTh OHOJIOTHMH, MEIMIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH,
CEJIbCKOTO XO3SHUCTBA, TMHINEBON TMPOMBIIUICHHOCTH, YIAyOJIsITh TO3HABATEIbHBIN
MHTEPEC, HANPABICHHbI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH MNpodeccuu u
MPOJIOJDKEHHE  OMOJIOTMYECKOTO  00pa3oBaHMsl B OpraHU3alUsX  CPEIHEro
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUsI.

[IpeameTHble pe3ynbTaThl OCBOEHUs YydeOHoro mnpenmera «buonorus» B 11
KJlacce NOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTUHBI MHpa, B
NO3HAHWW 3aKOHOB MPUPOJBI U PEIICHUU SKOJIOTMYECKUX MpPOoOJIeM YeloBeuecTBa, a
TaK)K€ B PEHICHWH BONPOCOB  PAlMOHAIBHOTO NPHUPOAOIONIb30BAHUA, U B
(OpMHpPOBAaHMHU 1IEHHOCTHOTO OTHOILIEHHUS K MPUPOJE, OOIIECTBY, YEJIOBEKY, O BKIa/e
POCCUUCKUX U 3apyOEKHBIX YUEHBIX-0MOIOTOB B pa3BUTHE OUOJIOTHH;

YMEHUE BIAJE€Th CHUCTEMON OHOJIOTMYECKMX 3HAHMM, KOTOpas BKIJIIOYAET
onpeaeneHuss U TOHUMaHUE CYIIHOCTA OCHOBOIOJIAraloluX OMOJIOTMUYECKUX TEPMUHOB
U TOHATUH (BUI, DKOCUCTEMa, Omocdepa), OMOIOTHUECKHE TEOopur (PBOFOIMOHHAS
teopust U. JlapBuHa, cuaTeTHYECKasi Teopus sBoitonnn), yuenus (A. H. CeBepuoBa — o
myTsX W HampaBieHusx sBomornuu, B.W. Bepraackoro — o Owocdepe), 3aKoHbBI
(rermetuueckoro paBHoBecus J[x. Xapmu u B. BaitnOepra, 3apoasimeBoro cxoactsa K.
M. bapa), mpaBuna (mMunumyma lO. JIubuxa, skxomorudyeckoil MUpaMHIbI SHEPTHUH),
runotessl (runore3a «mupa PHK» V. 'mnbepra);



YMEHHE BJIa/I€Th OCHOBHBIMHU METOJaMH HAayYHOTO MO3HAHUS, UCIIOJIb3YEMbIMH B
OMOJIOTMYECKHUX UCCIICIOBAHUSX )KUBBIX OOBEKTOB U SKOCUCTEM (OTIHCAaHUEe, U3MEPECHHE,
HaOJIOJIeHNE, SKCIIEPUMEHT), CIoco0aMy BBISIBICHHS W OIICHKH aHTPOTIOTCHHBIX
U3MEHEHUH B TIPUPOJIC;

YMEHHE BBIICTIAThH CYIIECTBEHHBIC IPU3HAKHU: BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM
U Ouocdepbl, CTa0WIM3UPYIOMIETO, IBHKYIIETO ¥ Pa3pbIBAIOIIECTO €CTECTBEHHOTO
oTOOpa, auIONaTPUYECKOT0O W CHMIIATPUYECKOTO  BUIA000pa30BaHUs, BIUSHUS
JABMOKYIIUX CHJI 3BOJIOIUHU Ha TeHO(POH MOMYJISILIU, TPUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpenae oOWTaHUs, YepeJOBAaHUS HAMpPaBICHHUH 3BOJIOIWHU, KPYrOBOPOTA BEIIECTB U
MOTOKA SHEPTUH B 3KOCHUCTEMAX;

YMEHHE yCTAaHaBIMBAaTh B3aWMOCBSI3M MEXIy IMPOLIECCAaMU  DBOJIOIUH,
ABWOKYIIMMH CHUJIAMH  aHTPOTIOT€HE3a, KOMIIOHEHTAMU Pa3IUYHBIX JOKOCHCTEM H
MPUCTIOCOOTICHUSIMA K HUIM OPTaHU3MOB;

yMEHUE BBISIBIIATD OTJIUNYUTEIbHBIC PU3HAKH YKUBBIX CHUCTEM,
IOPUCIIOCOOJIEHHOCTh BHUAOB K cCpelae oOuTaHus, aOMOTHUECKUX U OMOTHYECKHX
KOMIIOHEHTOB 3KOCUCTEM, B3aUMOCBS3€ OPraHU3MOB B COOOIIECTBAX, aHTPOIOTEHHBIX
M3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCIOJb30BaTh COOTBETCTBYIOIME apryMEHTbl, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY [UJISl JIOKa3aTeIbCTBA POJICTBA OPraHMW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aMMOCBSI3M OPTraHU3MOB U CpelIbl OOUTaHUS, €IUHCTBA
YeJIOBEYECKIX pac, HEOOXOAMMOCTH COXPAaHEHHsS MHOTrooOpasusi BHIOB M IKOCHUCTEM
KaK YCJIOBUS COCYIIECTBOBAHUS MTPUPO/IBI M YEIOBEUYECTBA,

YMEHHE peliaTh OMOJOTHMYECKHe 3aJa4d, BBISBISITH MPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY HCCIEAYEMBbIMH OWOJIOTMYECKUMHU MPOIECCaMU M SBICHHUSIMH, JAeNaTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHUH TTOJTyUYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJHATh JIa0OpATOpPHBIE M MpaKTUYeCKHe padoThl, COOJIOIATH
npaBuiIa npu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yYMEHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAILHBIMU CPEJICTBAMH,
dbopMynHpys 1eJIb UCCIIeIOBAaHNS, AaHAIM3UPOBATh MOJYyUYCHHbBIE PE3yNbTaThl U JENaTh
BBIBOJIBL;

YMEHHE Y4YacTBOBAaThb B Y4eOHO-MCCIIENAOBATENbCKOM paboTe 1o OHOJIOTHH,
AKOJOTUM M MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOINECTB, U
MyOJIMYHO MPEACTABIIAThH MOMYUYCHHBIE PE3yJIbTaThl HA YYCHUYECKUX KOH(DEPEHITUSX;

YMEHHE OILICHWBATh TUTIOTE3bl U TEOPHH O MPOWCXOXKICHUH KU3HU, YEIIOBEKA U
YeIOBEYECKMX pac, O NPHYMHAX, TIOCIEICTBUAX U CIOCO0aX MPEIOTBPAICHUS
ro0aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYHIECTBJISATh OCO3HAHHBIM BBIOOp Oynyiieid mnpodeccuoHaIbHOM
JESTEIbHOCTH B OOJMAcCTH OWOJIOTHH, JKOJOTHH, MPUPOAOIOIB30BAHUS, MEIWIIMHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEJIBCKOTO XO3SMCTBa, MHUIIEBON
MPOMBINIUICHHOCTH,  yIAyOJnsTh ITO3HABATECNIbHBIA WHTEpPEC, HAMNpaBJICHHBIA Ha
OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIMICH MPOGECCHr U MPOAOHKEHUE OMOTOTHYECKOTO
0o0pa3oBaHMs B OPTaHU3AIUAX CPEIHETO MPOGECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC



Ne  |HaumenoBanue paznenos u teM nporpamMmsl  ([KonndecTBo yacos DIEKTPOHH
/1 Bceer||[Koutp |[IpakTuy |PIC
o |loxbubl [eckne  |(HpOBBIC
e paboTHI )
paGoT obpaszoBaTe
- JBHBIC
pecypchl
1 |[buonorus xKak Hayka 1
2  |PKuBbIe CHCTEMBI U UX U3yYCHUE 2
3 |[buosorus kiaeTku 2 0.5
4 | XuMuyeckasi Opranu3anus KJIETKH 10 |1 1
5 |[Crpoenue u PyHKIIUHU KIETKA 8 2
6 ||OOMeH BemiecTB W NpeBpallleHHe dHepruu B|9 1
KIIETKE
7/ |HacnencrBennass undopmaiusa u peanuzanmsi|9 0.5
e€ B KJIETKE
8 JKW3HEHHBIN IUKIT KIETKHA 6 1 1
9 |Crpoenue u GyHKIIUN OPTaHU3MOB 17 1.5
10 |Pa3mHOXeHHE U pa3BUTHE OPTaHU3MOB 8 1 1.5
11 ([enetmka — Hayka O HACJEACTBEHHOCTH H|2 0.5
U3MEHUYHUBOCTU OPTaHU3MOB
12 |[3aKkOHOMEPHOCTH HACJICACTBEHHOCTH 10 1
13 |3aKoHOMEPHOCTH U3MEHYUBOCTH 6 1
14 |['eneTwka yenoBeka 3 1 0.5
15 |Cenexius opraHu3mMoB 4 1
16 (buorexHosorus u cuHTeTHYECKas ononorus |4 1
17 (Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB [10(102 |5 13
I[TPOI'PAMME

Ne ||HanmenoBanne pasnpenoB m TeMm|KonmdyecTBo 4acoB DNEeKTPOHHbBIE




T1/T1 | TTpOTrpaMMBbI Bcero |KontposbH |[Tpaktu ||[(idpoBbie)
bI€ pabOTHI |eCKue obOpazoBaresb
paboThl  ||HBIE peCypCHI
1 |3apoxnenue U pazBurue|4
ABOJIIOIMOHHBIX TPEICTABICHUNA B
ouonoruu
2 |[MuxkponsBotonus u e€ pe3ynbTaThsl (|14 2
3 ||[MakposBoronus u €€ pe3yIbTathl (|6 1 KonTtponbHo-
U3MEpUTEITbH
bIC
MaTepHaIbl.
buomorus. 11
KJ1acc
U3/1aTeIbCTBA
«BAKO» 2017
4 |IIpoucxoxnaenue u  pa3Burue|ld 15
KU3HU Ha 3eMJie
5 |[poucxoxnenne  yemoBeka  —|10 1 1 KoHTpoibHO-
aHTPOIIOTEHE3 U3MEpUTETbH
13(
MaTepHaIbl.
buonorus. 11
KJ1acc
U3JaTeNIbCTBA
«BAKO» 2017
6 |Okomorus — HayKa o||3 0.5
B3aMMOOTHOIICHHUSIX OPTaHW3MOB H
HAJOPTaHU3MEHHBIX  CHUCTEM  C
OKpYyXarouien cpenou
7 |Opranusmsl u cpena oOuTaHus 9 1.5
8 |Oxonorus BUAOB U MOMYJIALUNA 9 0.5
9 |9xonorus coobmiects.||12 0.5
DKOJIOTUYECKUE CUCTEMBI
10 |buocdepa — riio6anbHast||6
HKOCHCTEMA
11 |YenoBek u okpyxarolas cpeaa 6 1 KonTponbHo-
U3MEpPUTEITHH
BIC
MaTepuabl.
buomorus. 11
KJ1acc

HN34aTCIbCTBA




Ne ||HanmenoBanne pasnpenoB u TeMm|KoamdyecTBo 4acoB DNEeKTPOHHbBIE
/11| TPOT PAMMbI Beero |[Konrponsh [[Tpaxrnd |(1HdpoBere)
ble paGoTHI [eckue  ||0OPa3oBaTenh
paGoThr |[HPIC PeCypChl
«BAKO» 2017
12 |O6o0menre mo OCHOBHBIM TeMam|8
ouonoruu
OBIIEE KOJIMYECTBO YACOB T10|102 3 7.5
I[TPOI'PAMME
MHNOYPOYHOE NVTAHUPOBAHUE
10 KJIACC
Ne | Tema ypoka KomunuyectBo yaco  |/lata DJIEKTPOHHBIE
n/ Beero |Konrp |[Ipaxr |[43y4eHu|undpossie
i ONBHEI lmaeck |1 oOpazoBareib
e He HBIE PECypChl
pabot [pabor
BI BI
1 |[buomorus kak KOMIUIEKCHas Hayka|l
M KAk 4YacTb  COBPEMEHHOTO
oOmiecTBa
2 |PKuBbIe CUCTEMBI U UX CBOMCTBA 1
3 |[YpoBHeBas opraHuzanus KUBBIX||1
CUCTEM
4 |Ucropusi OTKpbITUS W u3yuyeHus ||l
KieTku. Kierounas teopus
5 |Metonbt MOJIEKYJISIPHOM |l 0.5
KJIETOYHOM OHoIOTHN.
[Ipaktuueckass pabora «3ydeHue
METO/IOB  KJIETOYHOM  OHOIOoTUHn
(xpomarorpadusi, 3nekTpodopes,
nuddepeHranbHoe
ueHtpudyruponanue, [1L{P)»
6 |XumMuyeckuii COCTaB KJICTKH
7/ |MunepasibHble BEUIECTBA KIETKH,|1
UX OMOJIOruYecKas pojb
8 |Opranmueckue BemiecTBa KIETKH||1 0.5
— Oenku. JlabopatopHas paboTta
«O06HapyxeHue OenKoB C
OMOIIBIO Ka4eCTBEHHBIX
pEaKLIHi»
9 |[CpoiictBa, kmaccubpukauus  ul|l




Ne | Tema ypoka KomnuectBo wacoB  |/lara DNEeKTPOHHbIE
n/ Beero |Koutp ||[[Tpaxr [H3Y4eHH 1 poBbIe
I onbHEI lmaeck |11 obpa3zoBareib
e e HBIE pECypChI
pabot |pabot
BI BI
GbyHKITUN OEIKOB
10 |Oprannueckne BemiecTBa KieTkH| 1
— YIJIEBO/IbI
11 |Opranuyeckue BemiecTBa KieTku| 1
— JIUTIHTBI
12 |HykneunoBeie kucnotel. JHK wu|l 0.5
PHK.  JlaGopatopnas  pabota
«HccnenoBanue HYKJIEMHOBBIX
KHCJIOT, BBIJICJICHHBIX W3 KIIETOK
pa3IMYHBIX OPraHU3MOBY
13 |Ctpoerne u ¢ynkmun ATO.|1
Hpyrue  Hykieo3uaTpudochaTsl
(HT®)
14 | CexBenupoBanue JIHK. Mertonapi|l
TeHOMUKH, TPAHCKPUTITOMHKH,
POTEOMHUKH
15 |Metoasl cTpykTypHO# Onosnorun |1 1 KonTponsHo-
U3MEPUTEIbH
13
MaTepHuabl.
buonorus. 10
KJ1acc
U3/1aTeJIbCTBA
«BAKO»
16 |Tunst kierok. Ilpoxapuornueckasl
KJIETKa
17 ||Ctpoenue AyKaproThyecko||1 0.5
kietku. Ilpaktuueckas  paborta
«3yyeHne CBOMCTB KIIETOYHOU
MeMOpaHbD»
18 |[IToBepXHOCTHBIN amnmnapaT KJIETKU
19 |[OxrOMEMOpaHHbIC opranousi| 1 0.5
kinetku. [Ipaktuueckas  pabota

((I/ISy‘ICHI/Ie JABUXKCHHUA LIUTOIIJIa3MBbI

B PACTUTCIIbHBIX KICTKaX»




Ne | Tema ypoka KomnuectBo wacoB  |/lara DNEeKTPOHHbIE
n/ Beero |Koutp ||[[Tpaxr [H3Y4eHH 1 poBbIe
I onbHEI lmaeck |11 obpa3zoBareib
e e HBIC PECypChI
pabot [paboT
BI BI
20 ([TomyaBTOHOMHBIE opranou/ibI| 1 0.5
KJIETKH: MHUTOXOHJIPUH, IJIACTUIBI.
JlaGoparopHas pabota
«MccnenqoBanne  Imia3Moiuza U
Jera3Moin3a B PACTUTEIbHBIX
KJIETKaX)
21 |[HemeMOpaHHbie opranouibi||1
KJICTKH
22 ||Ctpoenuie u PyHKIIUH sApa
23 |CpaBHUTENbHAS ~ XapakTepucTHKal/l 0.5
KJIEeTOK Hsykapuot. JlabopartopHas
pabora  «M3yyeHue  cTpoeHHUSA
KJIETOK Pa3IMYHbIX OPTAaHU3MOBY
24 |AccuMuisIing U quccuMmanmsa —|1
JIBE CTOPOHBI MeTaboiau3ma. THIIbI
oOMmena BemectB. JlaboparopHas
pabota «3yueHue
KaTaJUTUYECKOU AKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIa3bl
WJIM KaTasas3bl)»
25 | depMeHTATHUBHBIM xapakTep|(1 0.5
peakiuii KJIETOYHOTI'O
MeTabom3ma. JlabopaTtopHas
pabota «3yueHue
(epMEHTATUBHOTO  PaCIHICTUICHUS
TepoKcHuaa BOJIOpOJIA B
PaCTUTEBHBIX U KUBOTHBIX
KJIETKaX)
26 |benku-akTuBaTOpel M Oenku-||1
UHTUOUTOPBI
27 ||ABTOTpOHBII THUII obmenal|l
BEIIECTB
28 ||doTocuHTE3
29 | XeMocHHTE3. JlaGoparopnasi||1 0.5

pabora «CpaBHEHUE MPOIIECCOB
(doTOCHHTE3a U XEMOCHUHTE3a»




No
1/

Tema ypoka

KonunuecTBO Yacos

Bcero

KonTtp
OJILHBI
e
pabort
BI

ITpakt
NYECK
ue
paboT
bl

JlaTa
H3Yy4YEHU
b

DNEeKTpOHHbIE
1 poBbIe
oOpazoBaTeib
HBIE PECYPChI

30

AHa’poOHBIE OpraHu3Mbl. Bubl
opoxxenus. JlabopaTopHas paborta
«CpaBHEHHE TIPOLIECCOB OpOKEHUS
U IBIXaHUSD)

31

ASpOOHBIE  OpraHuU3Mbl.  DTarbl

AHEPIreTUIECKOro 0OMeHa

32

DOHeprusi MEMOpPaHHOTO TpajueHTa
nporoHoB. Cunte3 AT®: pabora
npoToHHOU AT®-CcUHTa3BI

33

PeaKHI/II/I MAaTpHUYHOI'O CHHTC3a

34

TpaHckpumnus
cuate3 PHK

MAaTpHUYHBIN

35

TpaHcisiua u e€ sTarbl

36

KomupoBanne amuHokucior. Pomib
prbocom B OmocuHTe3e Oenka

37

Opranuzanusi TeHoMa y MpOKapHoT
U DYKapuoT

38

MonekynsipHbie MEXAHU3MBbI
DKCIIPECCUU T€HOB Y YKAPUOT

39

Bupycbl — BHeKJIeTOUHBIE (HOPMBI
KU3HW ¥ OOJUTaTHBIC Tapas3HTHI.
[Ipaktuueckass pabora «Co3naHue
MOJIETIN BUPYCa»

0.5

40

BupycHble 3a0051€BaHMs Y€I0BEKa,
YKUBOTHBIX, PACTEHUI

41

HanorexHomorun B OHOJIOTUM U
MEIUILIHE

KonTponsHo-
W3MEPUTENBH
13
MaTepuabl.
buonorusa. 10
KJacc

U3aTEILCTBA
«BAKO»

42

JKW3HEHHBIN MK KIIETKH

43

Marpuunsiii cunre3 [JHK




No
1/

Tema ypoka

KonunuecTBO Yacos

Bcero |[Kontp |[Ipakt
OJIbHBI |[HYECK
e ue
pabot |pabot
BI BI

JlaTa
H3Yy4YEHU
b

DNEeKTpOHHbIE
1 poBbIe
oOpazoBaTeib
HBIE PECYPChI

44

XPOMOCOMBI. JlaGoparopHas
pabora «M3yueHue XpoMocoM Ha
rOTOBBIX MUKPOIIPENAPATAX)»

1 0.5

45

I[CJIGHI/IC KIICTKH — MHUTO3

46

Tuner  kinerok. Kapuokunes wu|l

nuTokuHes. JlabopatopHas pabota
«HaOmroienne MHUTO3a B KJIETKAX
KOHYMKAa Kopemika Jyka (Ha
TOTOBBIX MUKPOIIpENapaTax)»

0.5

47

PGI‘YHHI_II/IH KHU3HCHHOTI'O OUKIa
KJICTOK

48

Oprasusm Kak €JuHOE 1IEN0E

49

Tkanu pacrenuil. JlabopaTopHasi|1

pabota «3yueHune TKaHeu
pacTeHUI»

0.5

50

TkaHM J>KUBOTHBIX M YEJIOBEKA.
JlaGopatopHas pabora «M3ydeHue
TKaHEH KUBOTHBIX)

51

Opransi. Cucremsl OpPTaHoOB.
JlabopaTopHas pabota «M3yueHue
OpTraHOB IIBETKOBOTO PACTCHUS

52

Omnopa Tena opraHu3MoB

53

JIBuxKeHne OpraHu3MoB

54

IIutanue opraHu3MoB

55

IIuTaHue 1MO3BOHOYHBIX KUBOTHBIX.
[InmeBapurenbHas cucrema
YeJI0BeKa

==~

56

JIpIxaHre oprann3MoB

S7

I[BIXaHI/Ie IMO3BOHOYHBIX JKMBOTHBIX| 1

H 4CJIOBCKaA

58

TpaHCIIOPT BEUIECTB Y OPTaHU3MOB

59

KpoBenocnas cucremal|l

ITIO3BOHOYHBIX ZKNBOTHBIX 141
YCI0BCKaA




No
1/

Tema ypoka

KonunuecTBO Yacos

Bcero

KonTtp
OJILHBI
e
pabort
BI

ITpakt
NYECK
ue
paboT
bl

JlaTa
H3Yy4YEHU
b

DNEeKTpOHHbIE
1 poBbIe
oOpazoBaTeib
HBIE PECYPChI

60

BLI,ZI@HCHI/IC Y OPpraHnu3MOB

61

3amura y OpraHu3MoB

62

NMmyHHas cuctema 4esioBeKa

63

Paszgpaxxumocte M perymsimusa y
OpPTraHU3MOB

[Py ==y ==y ==

64

['ymopaibHas perymsus u
SHIOKPUHHASI CUCTEMa MKUBOTHBIX
U YeJIoBeKa

65

q)OpMBI Pa3MHOKCHHA OPIraHNu3MOB

66

[TonoBoe Pa3MHOKCHHC

67

Meiio3s

68

['amerorenes. OOpa3zoBaHue U
pa3BUTHE TOJIOBBIX KJICTOK.
JlaGopatopHas pabora «M3ydeHue
CTpPOEHHUS TIOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOTIpErapaTax»

By ==y =y ==

0.5

69

NHnuBuayansHoe
OpPraHW3MOB — OHTOT€HE3

pa3BUTHE

70

3akimagka OpPraHOB W TKaHEW U3
3apOJIbIIIIEBBIX JIUCTKOB

71

Poct wu pa3BUTHE IKUBOTHBIX.
JlaGoparopHas pabota
«BpIsIBJIeHHE TIPU3HAKOB CXOJICTBA
3apoAbIIeh IMO3BOHOYHBIX
YKUBOTHBIX)

0.5

72

Pa3zmuoxeHune 151 pa3BUTHE
pactenuii. JlaGoparopnas pabota
«CTpoeHre OpraHoB Pa3MHOXKEHHS
BBICIIUX PACTECHUI»

0.5

KonTponsHo-
W3MEpPUTEITbH
13(S
MaTepuallbl.
buonorusa. 10
KJacc
H3]1aTeJILCTBA
«BAKO»

73

I/ICTOpI/IH CTAHOBJICHUS W Pa3BUTHUSA
ICHCTHUKH KaK HayKH




Ne | Tema ypoka KomnuectBo wacoB  |/lara DNEeKTPOHHbIE
1/ Beero |Koutp ||[[Tpaxr [H3Y4eHH 1u(poBkIC
n onbHEI lmaeck |11 oOpa3oBareinb
e e HBIC PECypChI
pabot [paboT
BI BI
74 |OcHOBHBIE TIOHSATHA M CUMBOJBI| 1 0.5
reHetuku. JlaboparopHass paboTa
«Jlpozoduia KaK 00BEKT
TEHETUIECKUX MCCIICIOBAHUI
75 |3akoHOMepHOCTH  HacnenoBaHwusi||1 0.5
MIPU3HAKOB. Monorubpunoe
CKpEIIBaHUE. [TpakTuueckas
pabota "H3ydyeHue pe3ynbTaTOB
MOHOTHOPHIHOTO CKPCUTUBAHUS Y
npo30¢huiIbr"
76 ||LluTonormueckue ocHOBBI||1
MOHOTHOPHIHOTO CKpPEITUBAHUS
77 |AHanmu3upyroliee  cKpenuBaHue. |1
HenonHoe noMuHrpoBaHue
78 | Iurnbpunnoe cKpeniuBanue. (|1 0.5
[Ipaktuueckass pabora «3ydeHue
pe3yIbTaTOB TUTHOPUTHOTO
CKpEIIMBaHUA Y IPO30DUITBDY
79 |[LluTonormueckue ocHOBBI||1
JTUTHOPUHOTO CKPEIIUBAHUS
80 (|Cueruiennoe HacienoBaunue||l
MIPU3HAKOB
81 | Xpomocomuas Teopwusi||1
HACJICICTBCHHOCTH
82 |['enetuka moma
83 |['eHOTHII KaK 1EI0CTHAS CUCTEMA
84 |['eneTnueckuii KOHTPOJIb pa3BuUTHs|(l
pacTeHUH, )KUBOTHBIX U YEJIOBEKa
85 |U3menunBOCTh Mpu3HAKOB. Bumsi|(l
U3MCHUYHMBOCTH
86 [MoaudukanmonHas U3MEHYUBOCTS ||1
87 |BapuannoHHbIi pan u||l 0.5
BapuaImoOHHAas KpuBasi.
JlaGoparopHas pabota
«MccnenoBaHne 3aKOHOMEPHOCTEN




No
1/

Tema ypoka

KonunuecTBO Yacos

Bcero

KonTtp
OJILHBI
e
pabort
BI

ITpakt
NYECK
ue
paboT
bl

JlaTa
H3Yy4YEHU
b

DNEeKTpOHHbIE
1 poBbIe
oOpazoBaTeib
HBIE PECYPChI

MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.
[TocTpoeHue BapHALIMOHHOTO psiAa
Y BapUAIMOHHON KPUBOM»

88

['enoTunuueckas N3MCHYUBOCTD.
KoMOuHaTuBHass N3MEHYHMBOCTD

89

MyTtanuoHHas W3MEHYUBOCTb.
[Ipaktuueckas padota «Myrtanuu y
TP030(HUITBI (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH  MYTallMOHHOTO
nporecca. OnureHeThKa u
SIIUTC€HOMUKA

91

['enernka yenoBeka. [IpakTuueckas
pabora «CocTaBieHHUE U aHAIU3
POJIOCIIOBHOW

0.5

92

MeToansl MEIUIIMHCKON T'e€HETHKH

93

3HayeHne MEIUIIMHCKOM TeHeTHKH| 1

B TIPEIOTBpAICHHWH W JICUCHUU
TEHETHYECKUX 3200JIEBAaHUH
JeJI0BEKA

KonTponsHo-
W3MEPUTENBH
13
MaTepuabl.
buonorusa. 10
KJiace

U3aTEILCTBA
«BAKO»

94

OCHOBHBIC  TIOHSTHS  CEJICKIIUU.
JlaGoparopHas pabora «M3ydeHue
COPTOB KYJIbTYPHBIX pAcCTEHUU U
MOPOJI IOMAITHUX KUBOTHBIX)

0.5

95

MeTtoabsl  CENEeKIMOHHON pabOoTHI.
JlaGopatopHas pabora «M3ydeHue
METOJIOB CEJIEKIIMHA PACTECHU)

0.5

96

JlocTrykenus ceneKuu pacTeHUN U
UBOTHBIX. [IpakThueckas pabota
«IIpuBHUBKa pacTEHUIN»

97

)51

Coxpanenue, U3yYCHHE




MHUKPOIBOJOINA u

Ne | Tema ypoka KomnuectBo wacoB  |/lara DNEeKTPOHHbIE
n/ Beero |Koutp ||[[Tpaxr [H3Y4eHH 1 poBbIe
I onbHEI lmaeck |11 obpa3zoBareib
e He HBIC PECypChI
pabot [paboT
BI BI
HCITIOJIb30BaHUE TeHETUYECKUX
pecypcoB
08 |buotexnomorust kak Hayka H|1l 0.5
oTpacib MPOU3BOJICTBA.
[Ipaktuueckass pabora «M3ydeHue
00BEKTOB OMOTEXHOJIOT I
99 | OcHoBHBIE HarpasieHusi||1
CUHTETHUYECKOMN OUOIOTHUN
10 |[XpomocomHas u redHasi||1
0 |umxeHepus
10 |[MegummaCcKre OMOTEXHOJIOTUHI 1
1
10 ||Pe3epBubiit  ypok. IloBTopenue,|l 1
2 |l0o6o0O1ieHue, CHCTEMaTH3aIHUs
3HAHUM
OBIIEE KOJIMYECTBO YACOB T10|102 |5 13.5
I[TPOI'PAMME
Neo | Tema ypoka KomnuectBo waco  |[lara | DnekTpoHHBIE
/ Beero [Koutp |[Tpaxt|[A3y4ieH uuppoBbIe
i onbHEI |mueck 44 oOpazoBareib
e e HBIE PECypChl
paboT (pabot
BI BI
1 |DBosrononnas Teopus 4.1
JlapBuHa
2 | dBwxymire cuibl SBOTIONNN BUIOB|/1
o Y. /lapBuny
3 |bopnba 3a CYLIECTBOBaHHUE,||1
€CTECTBEHHbII M HCKYCCTBEHHBIN
oTOOp
4 |dopmupoBaHUE CUHTETHYECKOM||1
TEOPUH IBOIIOIUN
5 ||[9Tambl 3BOMIOIMOHHOIO mporecca:|(l




No
1/

Tema ypoka

KonunuecTBO Yacos

Bcero

KonTtp
OJILHBI
e
pabort
BI

ITpakt
NYECK
ue
paboT
bl

JlaTa
U3y4yeH
st

DNEeKTPOHHbBIE
1 poBbIe
obOpasoBareinb
HBIE PECYPChI

MaKpO3BOJIFOIITUA

[Tonynsimuss  —  AleMeHTapHas
€IMHHUIIA DBOJIIOLNU

3aK0H TEHETHYECKOTO PAaBHOBECHSI
Jbx. Xapmu, B. BaiinOepra.
JlaGoparopHas pabota
«BpIsIBICHHE  W3MEHUHMBOCTH Y
oco0ei 0JTHOTO BHIa»

0.5

DJleMEHTapHbIE (bakTopsI
HBOJIFOLIUHU

Oddexkr ocHoBarens.  DPQekT
OyTBIJIOYHOTO TOPJIBIIITKA

10

Murpanuu. M3o0msuun nomyssui:
reorpaduueckas, Ouonoruueckas

11

EcrecTBenHnbIit oTOop —
HaMpaBJISIIOIIUNA (PAKTOP IBOJIIOIUN

12

ITonoBoit oTOop

13

[Ipucnoco6neHHocTh  opraHu3mos||1

KaK pe3yJbTaT MHUKPOIBOJIOIIHH.
Jlabopatopnasi pabota «3yuenue
apoMop$030B U HUIMOAJANTAIMMN Y
PaCTEHUN U )KUBOTHBIX»

0.5

14

[Ipumepsl  mpucnocoOsieHuid Yy
OpraHu3MOB:  MOP(OJIOTHUECKHE,
dusnonornyeckue,

OMOXMMHUYECKHE, IIOBEJICHUYCCKHUE.
JlabopaTopHas pabora
«IIpucmocobneHrss OpPraHu3MOB H
170 OTHOCHTEJIbHAS
11e71eC000Pa3HOCTh

0.5

15

Bun, ero kpurepum U CTpyKTypa.
JlabopatopHast pabota «CpaBHeHHE
BUJIOB 1O  MoOp(doJgoruyeckomy
KPUTEPUIO»

0.5

16

CrpykTypa BHIa




Ne | Tema ypoka KomuuectBo yacoB  ||[lata | 9neKTpoHHBIE
1/ Beero [Koutp |[Tpaxr|[3y4eH 1u(pOBEIC
b onbHL |mueck M4 oOpa3oBaTelb
e e HBIE PECYPChI
pabot |[pabot
BI BI
17 |BumooOpa3oBanue Kak pe3ynbrat|l
MUKPOIBOJIIOIIUU
18 |CBs3b MUKPOIBOJIIOIUN ul|l
AMUIAEMUOJIOTUH
19 (MakposBoJTIOITHS. 1
[TaneonTonoruyeckue METO]IbI
U3YYECHUS IBOJIIOINH
20 (buoreorpaduueckue MeTo b1
M3YUYCHUS DBOJTFOITUU
21 (OmMOpHonornIecKue |l
CPaBHUTEIBHO-MOP(POIOTUUECKHE
METOBI U3YUCHUS DBOJTFOITUU
22 MonekynsapHO-TeHETHYECKHE, 1
OMOXUMUYECKHE U MaTEMAaTHUECKHE
METOBI U3YUCHUS DBOJTFOITUU
23 |O6mue 3akoHOMepHOCTH||1
DBONTIOIMN ANanTUBHAS pajvarius.
HepaBHomepHocTh TEMIIOB
HBOJTIOLINU
24 |KontposbHas pabota Nel 1 1 KonTponsHo-
U3MEpPUTEITHH
BIC
MaTepuabl.
buonorus. 11
KJ1acc
U3JaTeNIbCTBA
«BAKO» 2017
25 |[HayuHnbie runoTesbl||1
IIPOUCXOKIEHUS JKU3HU HA 3eMIIe
26 ([donayunbie  mpexacraBienus — of/l
3apOXKICHUH KU3HH
27 |OcHOBHBIE dTambl HEOpraHWYecKoi||1
HBOJTIOIUHU
28 |['umoTe3sl 3apOXKACHUS )KU3HU
29 [Uctopuss 3emiu u metoabl gl 0.5




Ne | Tema ypoka KomuuectBo yacoB  ||[lata | 9neKTpoHHBIE
n/ Beero [Koutp |[Tpaxr|[3y4eH 1 poBbIe
b onbHL |mueck M4 obpaszoBaTenb
e e HBIE PECYPChI
pabot |pabot
BI BI
uzydenus. JlabopaTopHas pabota
«3yueHue U OTHCaHNE
MCKOTIAEMBIX OCTAaTKOB JPEBHUX
OpTaHU3MOBY»
30 |[HauanpHble »Tambl OpraHuyecko|(l
HBOJTIOIUHU
31 |9BosmroIuUs SyKapuoT
32 |OcHOBHBIE  d3Tambl  3BoJrONNH|(1 0.5
PaCTUTEIHHOTO MUpa.
[Ipaktuueckass pabora «/3ydenue
O0COOEHHOCTE CTPOCHUSI PACTCHHI
Pa3HBIX OTICIOB)
33 ||OcHOoBHBIE  d3Tambl  3BOJrONNH|(1
KUBOTHOTO MHUPa
34 |DBoronus JKUBOTHBIX.||1 0.5
[Ipaktuueckass pabora «3ydenue
0COOEHHOCTEM CTpPOCHUS
MTO3BOHOYHBIX JKHBOTHBIX)
35 |Pa3BuTHe xu3HN Ha 3emiie 1o 3pam||l
U TIeproJiaM
36 |[MaccoBbie BBIMHUPAHUS —11
9KOJIOTUYCCKUE KPU3UCHI MPOIILIOTO
37 ||CoBpeMeHHBII AKOJIOTHYCCKHUH||1
KPHU3HC, €T0 OCOOCHHOCTH
38 |CoBpemenHas cuctemal|l
OpPraHUYECKOTO MPOILIOTO
39 |OcHoBHBIC cuctematuieckue|/l
TPYIIBI OPTaHU3MOB
40 |AnTpornoniorusi —  Hayka 0|1
YEIIOBEKE
41 |[Pa3Butue MpeACTaBICHUM o|l1
IIPOUCXOXKICHUHN YCIIOBEKa
42 [Mecto dyemoBeka B  cucreme|[l 0.5

OpraHHU4€CKOro MUpa.

JlaboparopHass pabora «l3ydenue




No
1/

Tema ypoka

KonunuecTBO Yacos

Bcero

KonTtp
OJILHBI
e
pabort
BI

ITpakt
NYECK
ue
paboT
bl

JlaTa
U3y4yeH
st

DNEeKTPOHHbBIE
1 poBbIe
obOpasoBareinb
HBIE PECYPChI

0CcOOeHHOCTEH CTpOCHUA CKCIICTA
YCJIOBCKA, CBJ3aHHBIX C
IMPAMOXOKIACHUCM)>

43

]_IBI/I)KYHII/Ie CUJIbI AHTPOIIOI'CHE3a

44

CooTHoIlIEHHE Ouojiorudyeckux uil

COINaJIbHBIX
AHTPOIIOT'CHE3C

dakTopoB B

45

OCHOBHBIE CTAIMU AHTPOIIOTE€HE3A

46

IlaneoredHeTrka u rmajcoreHOMUKA

47

IBOIIOIUA
YeJIoBEKa

COBPCMCHHOI'O

48

Uenoseueckue pachL.
[Ipaktuueckass pabora «l3ydenue
HKOJOTHUYECKUX aJanTanumn
YeJ0BeKa» MeXIUCUUILIMHAPHBIE
METO/Ibl AHTPOMOJIOTUH

0.5

49

Kontponbnas pabota Ne2

KonTponsHo-
W3MEPUTEIIbH
bIC
MaTepUabl.
buonorus.
Kjacc
U31aTEIbCTBA
«BAKO» 2017

11

50

3apoKI€HUE U Pa3BUTUE DKOJIOTUH

o1

Meronpl sxosoruu. Jlaboparopnasi||1

paboTta «3yuenue METOJIOB
YKOJOTUYECKUX HUCCIIENOBAHUN))

0.5

52

3HaUYeHUE DKOJIOTMYECKUX 3HAHUMN
JJIA 4CJIOBCKA

53

DKosornueckue paKTopbl

54

Abuotnueckue ¢paktopsl. CBET Kak
AKOJIOTUYECKUI dakrop.
JlaboparopHas pabota

«BrisiBneHnE MIPUCIIOCOOICHU I

0.5




Ne | Tema ypoka KomuuectBo yacoB  ||[lata | 9neKTpoHHBIE
n/ Beero [Koutp |[Tpaxr|[3y4eH 1 poBbIe
b onbHL |mueck M4 obpaszoBaTenb
e e HBIE PECYPChI
pabot |[pabot
BI BI
OpPraHU3MOB K BIIMSTHUIO CBETA»
55 |[AGuoTHyeckue daxTopsl.|1 0.5
Temriepatypa Kak 3KOJIOTHYECKHAMN
dakTop. JlaGoparopHas pabota
«BbrsiBIECHUE MIPUCTIOCOOJICHH
OpraHU3MOB K BITUSTHUIO
TEeMIIEpaTyphI»
56 ||AbuoTnyeckue daktopsL.||1 0.5
BnaxHocTh Kak 3KOJOTMYECKUU
dakrop. JlaGopatopnas pabota
«AHaTOMHUYECKHUE O0COOEHHOCTH
pacTeHMI M3  pa3HbIX  MECT
oOUTaHUS»
57 ||Cpenbl oOUTaHUs OPTaHU3MOB 1
58 ||buosiornueckue puTMbI 1
59 [Kuznennsie popmbl oprann3mon |1
60 |buoTtnueckue hakTopbl 1
61 (3naueHue onotnyeckux||1
B3aMMOJICHCTBUM TS
CYIIECTBOBAaHHUS  OPraHU3MOB B
cpene oOuTaHus
62 [Oxonormyeckue  xapakTepucTHKH|/1
MOMYJISIIAN
63 |OcHOBHBIE MTOKA3aTENN MOMYJISITIH:||1
YUCJICHHOCTb, MJIOTHOCT,
BO3pacTHAas U TMOJIOBAst CTPYKTypa
64 (OcHOBHBIE MTOKA3aTENN MOMYJISITIH:||1
POXIIa€MOCTh,  MPUPOCT,  TEMI
pocTa, CMEPTHOCTh, MUTPAITUU
65 |Dxonoruueckas cTpyKTypa|l
MOMYJISIAN
66 |[Iunamuka momymsuuun U eé€ll
peTyIAIUs
67 |[KpuBele  pocta  uymMcieHHOCTH|1

IMOITYJIALINH. KpI/IBBIC BbBIDKMBAHUA




Ne | Tema ypoka KomuuectBo yacoB  ||[lata | 9neKTpoHHBIE
n/ Beero |[Kontp [[Tpaxr|[43y4eH |uudposbie
0 onbHL |mueck M4 oOpazoBarenb
e e HBIE PECYPChI
pabot |[pabot
BI BI
68 | DKkosmornueckas HUIIIA Buaa.||1l 0.5
JlabopartopHas pabota
«IIpucnocobnenus CeMSTH
PaCTEHUN K PACCEIICHUIO
69 |[Bun kak cuctema momyJIsiui
70 |[3akoHOMEpHOCTH  TOBeaeHUS |1
MUTPALANA KUBOTHBIX
71 ||Coo01ecTBO OpraHu3MOB —1
OMOIIeHO3
72 |9xocucrema KaK oTKpbITast |1
cucremMa
73 |[KpyroBopoT BemecTB W TOTOK|/1
SHEPTHUH B SKOCHCTEME
74 |OcHoBHBIE nokazatesnu||1
HKOCHUCTEMBI
75 ||[9KoJIOrHYeCKre MUPAMUIBI
76 |[I3Menenns COOOILIECTB —11
CYKIIECCUH
7’1 (IIpuponHbie sKocucTeMsl. |1
OKOCUCTEMBI  03€p U DEK.
DKOCUCTEMBI MOPEN U OKEAHOB
78 ([IpupomubIe AKOCHUCTEMBL.||1
DKOCHUCTEMBI TYHJIP, JIECOB, CTEIIEH,
yCTHIHB
79 ||AHTpOTIOT€HHBIE SKOCUCTEMBI
80 ||[Ypb6oakocuctembl.  [IpakTudeckas|l 0.5
pabotra «/3ydyenne wu omumcaHue
YpOOIKOCUCTEMBI
81 |3akonomepHOCcTH  (popmMupoBaHusi|(l
OCHOBHBIX B3aWMOJICMCTBUI
OpraHU3MOB B 9KOCHCTEMAaX
82 |[MexaHu3MbI BO3aeiicTBus||1
3arpsi3HCHWM pa3HBIX THUIIOB Ha
CyOOpTraHU3MEHHOM,




Ne | Tema ypoka KomuuectBo yacoB  ||[lata | 9neKTpoHHBIE
n/ Beero |[Kontp [[Tpaxr|[43y4eH |uudposbie
0 onbHL |mueck M4 oOpazoBarenb
e e HBIE PECYPChI
pabot |[pabot
BI BI
OpPTaHU3MEHHOM, TOMYJISITHOHHOM
M SKOCHCTEMHOM YPOBHSIX
83 |buocepa — obOmemraneTapHasi|l
o0oiouka 3emiu
84 |Yuenne B. W. Bepnaackoro ol
ouochepe
85 |3axkoHomMepHOCTH cymiecTBOBaHusi||1
ounocdepnl
86 |[KpyroBopoTsI BCIIECTB |l
OMOTEOXUMHUYECKHE ITHKITBI
87 ||[3oHaNbHOCTD ounocepsr.||1
OcHOBHBIE OMOMBI CyIIU
88 ||YcroitunBocTh 6uochepbl 1
89 |9konornyeckue Kpusuchl U ux|[1
NPUYUHBI
90 |[Bo3xeiicTBue YyeJoBeKa Hal|l
ouochepy
91 |AHTpomorenHoe Bo3zciicTBHE Ha|l
PAaCTUTENBHBIN U )KUBOTHBIN MUP
92 |Oxpana npupo bt
93 ||OcHOBHBIE PUHIAIIBI|1
YCTOMYUBOTO pa3BUTUA
YeJI0BEUeCTBA u PUPOIBI
Panumonansaoe
IPUPOIOIIOIH30BAHNE u
COXpaHECHUE OMOJIOTMYECKOTO
pazHooOpasus 3emMiu
94 |[KonTposbHas padora Ne3 1 1 KonTponbHo-
U3MEPUTEITbH
BIC
MaTepHaIbl.
buonorus. 11
KJ1acc
U3J1aTeNIbCTBA

«BAKO»




Ne | Tema ypoka KomuuectBo yacoB  ||[lata | 9neKTpoHHBIE
n/ Beero |[Koutp |[[Ipaxr|[H3y4eH |nudposbie
b onbHL |mueck M4 obpaszoBaTenb
e e HBIE PECYPChI
pabot |pabot
BI BI
95 ||O600IEeHE 10 teme||l
«MUKPOIBOTIOLIHS u eé
pe3yIbTaThD»
96 ||O0001IEeHNE 10 teme||l
«MakpoaBomronus 51 ee
pPE3YIbTATH»
97 |OGo6menue o Teme|(1
«IIpoucxoxkaeHue W  pa3BUTHE
KU3HU Ha 3eMIie»
98 |O6o006menue o Teme|(1
«IIpoucxoxaeHue  4YeloBeKa  —
AHTPOIIOTCHE3
99 |O600eHne mo teme «Dxojorus —|(1
HAyKa O  B3aUMOOTHOIICHHSIX
OpraHU3MOB»
10 ||O606menue mo teme «Opranusmei|l
0 || cpena oOuTaHUS»
10 |O600menne mo Teme «Ixoyorwus|l
1 |BHIOB M TOMYIAIHI
10 ||O6061menue no treme «buochepa —1
2 (rmoGanpHas PKOCUCTEMAY)
OBIIEE KOJIMYECTBO YACOB 110|102 |3 7.5

I[TPOI'PAMME

IHPOBEPSAEMBIE HA EIDQ 11O BHOJOI'MN TPEBOBAHHUA K

PE3YJBTATAM OCBOEHHS OCHOBHOH OBPA3OBATEJIBHOM
IHPOI'PAMMBI CPEJHETO OBIIETO OBPA30OBAHUA
Kon IIpoBepsieMble TpeOOBaHMsI K NpPeIMETHBIM pe3yJabTarTaM

MpPOBEPsSIEMOr0 OCBOEHHsI OCHOBHOIi 00pa30BaTeIbHOW NPOrpaMMbl CpeIHero

TpeOOBaHUS

001ero oopasoBaHus



Kon
NpoBepPsAEMOro
TpeOOBaHUS

IIpoBepsieMble TpeOOBaHMsI K MpPeIMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOW 00pa30oBaTeibHOW NPOrpamMMbl CpexHero
001ero oopasoBaHus

CdpopMupOBaHHOCTH 3HAHUI O MECTE U POJIA OMOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUH COBPEMEHHOMU
€CTECTBEHHOHAYYHON KapTUHBI MHpa, B TIIO3HAHUH 3aKOHOB
MPUPOABI W PEIICHUH KU3HCHHO BAXKHBIX COIHAIBHO-ITUYCCKHUX,
HKOHOMHUYECKHUX, IKOJIOTMUYECKUX TIPOOJIEM YEeJIOBEUECTBA, a TAKKE B
pelIeHUH BOIPOCOB  PAllMOHAIBHOTO MPHUPOJONOIL30BAHMS, B
(GbopMHpPOBaHUU 1IEHHOCTHOTO OTHOLIEHUS K MNpUpOAE, OOIIECTBY,
YeJIOBEKY; O BKJIQJ€ POCCHUMCKUX U 3apyOEKHBIX YUEHBIX —
OHMOJIOTOB B pa3BUTHE OMOJIOTHU

Bnanenue cucremoil 3HaHMII 00 OCHOBHBIX METOJAX HAYYHOIO
MO3HAHMSI, UCIIOJIb3YEMbIX B OMOJIOTUYECKUX MCCIIETOBAHUSIX JKUBBIX
OOBEKTOB M DJKOCUCTEM (ONMUCAaHHWE, HM3MEpPEHUEe, MPOBEICHUE
HaOJIIOICHUI); CIOCOOAMM BBISIBICHUS M OLIEHKH aHTPONOTE€HHBIX
W3MEHEHU B IPUPOJE.

YMeHue BBIABUT'ATb T'HIIOTC3bI, IIPOBCPATH UX SKCIICPUMCHTAJIbHBIMHA
cpcacTBaMu, Q)OPMYHI/Ipy}I oCjib HCCICAOBAHHA, AHAJIU3UPOBATH
IMOJIYUYCHHBIC PC3YIIbTAThI U ACJIAaTh BBIBOABI.

BrIsiBEeHME 3aBUCHUMOCTH MEXIAY MWCCIEAYEMbIMU BEIMYMHAMU,
OOBSCHEHHE TMOJYYEHHBIX pe3yJbTaTOB W  (PopMylHpoBaHUE
BBIBOJIOB C MCIIOJIb30BAaHUEM HAYUYHBIX IIOHSITUN, TEOPUM U 3aKOHOB

YMeHue BIajeTh CHUCTEMOM OWOJOTHYECKHUX 3HAHUHM, KOoTopas
BKJIFOYAET: OCHOBOIIOJIAratoe OUOJIOTHYECKIE TEPMHUHBI U TIOHSTHS
(>KU3HB, KJI€TKA, TKaHb, OPTaH, OPraHU3M, BU]I, IOMYJIALIUS, YKOCUCTEMA,
ouonieHo3, Ouocdepa;  MeraboIM3M, TOMEOCTa3,  KJIETOUHBIM
UMMYHUTET, OHMOCHUHTE3 Oe€lika, OHOIOJMMEPHI, JUCKPETHOCTh, Ca-
MOpETYJISALMS, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, M3MEHYU-
BOCTb, SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

ounonornyeckue Teopuu: kierouHas teopus T. [lIBanna, M. I1lnei-
neHa, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOTO HUMMyHUTeTa II. Dp-
mux, W.W. MeuHnkoBa, XpOMOCOMHAs TE€OpHUs HACIEICTBEHHOCTH
T. Moprana, 3aKOH 3apOABILIEBOTO CXOACTBA K. bapa,
ABOMIOLMOHHAsA Teopuss Y. JlapBuHaA, CHUHTETHYECKAas TEOpPUS
DBOJIIOLMM,  Teopus  aHTpomoreHesa Y. Jlapsuna;  teopus
ouoreonienoza B.H. Cykauéna; yuenue H.M. BaBumosa o mentpax
MHOT000pa3usi U MPOUCXOKISCHUS KYJIbTYPHBIX PAcTEHUN, YUCHUE
A.H. CeBepuioBa 0 MyTAX M HANpPaBICHUSAX OHBOJIOLMH, YUYEHHE
B.W. Bepnaackoro — o 6uocdepe);




Kon
NpoBepPsAEMOro
TpeOOBaHUS

IIpoBepsieMble TpeOOBaHMsI K MpPeIMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOW 00pa30oBaTeibHOW NPOrpamMMbl CpexHero
001ero oopasoBaHus

3aKOHbI  (eAMHOOOpa3Wsi  MOTOMKOB  MEPBOTO  IOKOJEHHS,
pacIIeIUIeHUs] TPU3HAKOB, HE3aBUCUMOT'O HACJIEOBAaHUS MTPU3HAKOB
I'. Menaens; CUEIIIEHHOTO HACJIEIOBAHUS ITPU3HAKOB U HAPYILICHHUS
cuerieHnss reHoB 1. Moprana; TrOMOJIOTMYECKMX PSIOB B
HaclieACTBEHHOM u3MeHuuBoctH H.M. BaBuioBa; reHeTnueckoro
paBHoBecus JIx. Xapau u B. BaiitnOGepra; 3apopIieBoro cxoJcTBa
K. bapa; 6uorenernueckuii 3akoH 3. ['ekkens, ©. Mroepa);

MPUHIUIBI (YUCTOTHI FAMET, KOMIIJIEMEHTAPHOCTH );

npaBuia (mMunumyma 0. JluOuxa, SKOJIOTHYECKON MHUpaMUIbI
quce, 0MOMacChl U PHEPTUN );

runotesbl (koariepBatHor A.M. Omapuna, nepBuyHOro OyniboHa JIx.
Xonneiina, mukpochep C. Doxkca, pudo3uma T. Uek)

YMeHue peiiaTb ITOMCKOBBIC OMOJIOTHYECKHE 3ada4M, BBIIBIIATH
MNPUYINHHO-CJICACTBCHHBIC CBiA3HU MCIKAY HUCCIICYyCMbIMU
OMOJIOTMYECKUMH O6’BCKTaMI/I, mnmponeccaMm " ABJIICHUAMU, ACIIATb
BBIBOJBI U IIPOTrHO3bI HA OCHOBAHHWHU ITOJIYYCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTHITMYCCKUC CXCMbI CKPCIINBAHUA IS PA3HBIX THUIIOB
HaCJICAOBaHM: ITPU3HAKOB Y OPIraHM3MOB, COCTABJIATh CXCMBI IICPCHOCA
BCIICCTB WM DHCPI'H B OKOCUCTEMAX (L[@HI/I IMUTaHuA, ITMIICBBIC CCTI/I)

YMeHHE yCTaHaBIIMBAaTh B3aWMMOCBSI3M MEXKIY CTpOSHHWEM M (PYHK-
IIUSMH: OPTAaHOWJIOB, KJICTOK pa3HBIX TKAHEH, opraHaMu M CHUCTe-
MaMU OPTaHOB Y PACTEHUM, )KUBOTHBIX M YEJIOBEKA; MEXKy dTallaMu
oOMEHa BeIECTB; JTalaMHh KJICTOYHOTO IMKJIAa M >KU3HEHHBIX
[IMKIIOB  OPTraHW3MOB; JTamamMu HSMOPUOHAIBHOTO  Pa3BUTHS;
reHOTUIIOM U (DEHOTUTIOM, (EHOTUIIOM U (AKTOpaMH  CpeIb
oOWTaHWs;, MPOIECCAaMU  HBOJIONUHU;  JBWKYIIUMH  CHJIAMH
aHTPOTIOT€HE3a;  KOMIIOHEHTAMU  PA3JIMYHBIX  JKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB

YMmenue BBIICJIATh CYIICCTBCHHBIC ITIPU3HAKH:

CTPOEHUS BUPYCOB, KJIETOK MIPOKAPHUOT U FYKAPHOT; OTHOKIECTOUHBIX
U MHOTOKJIETOYHBIX  OpPTraHU3MOB, BHJIOB, OHOTCOIIEHO30B,
IKOCUCTEM U Omocdepbl; CTpOSHUS OpPraHOB M CHCTEM OPTaHOB
pacTeHul, KMBOTHBIX, YEJIOBEKA; MPOIIECCOB >KU3HENESITEIbHOCTH,
NPOTEKAIOMNX B OpraHU3Max pacTEeHWH, JKMBOTHBIX W 4YEJIOBEKa;
OMOJIOTMYECKUX IPOIECCOB: OOMEHa BemiecTB (MeTaboau3M),
nHGOPMAIIMU U IPEBPAIICHHS YHEPTUH, OpPOXKEHHUS, aBTOTPOGHOTO U




Kon
NpoBepPsAEMOro
TpeOOBaHUS

IIpoBepsieMble TpeOOBaHMsI K MpPeIMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOW 00pa30oBaTeibHOW NPOrpamMMbl CpexHero
001ero oopasoBaHus

reTepoTpoPHOro THUIIOB MHUTaHUA, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meno3a, rameToreHesa, AMOpHOreHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHS, WHIUBUIYaTIbHOTO
pa3BuUTUS oOpraHu3ma (OHTOT€HE3a), B3aUMOJCHCTBHUS TEHOB,
reTepo3uca; NencTBUN HCKYCCTBEHHOTO otOopa,
CTaOWJIM3UPYIOLIETO, NBUKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO
0TOOpa; aJIONATPUUYECKOTO U CUMIIATPUUECKOTO BUIA000pA30BaHUS;
BIMSHUS JBMKYUIMX CHJI SBOJIONUM Ha TeHO(OHA NOMYJISAINY;
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Ccpeie OOMTaHusl, YepeJOBaHUs
HaIpaBJIEHUI 3BOJIIOLUHU; KPYrOBOPOTa BEUIECTB M MOTOKA SHEPTUU
B DKOCHCTEMAX

ChopMHpPOBAaHHOCTb YMEHHMS BBIJICIATH CYHICCTBECHHBIC NMPU3HAKU
BHUPYCOB, KJICTOK TPOKAPHOT U DYKApHOT, OJHOKJICTOYHBIX
Y MHOTOKJICTOYHBIX ~ OpPTaHW3MOB, BHJIOB, OHOICOIICHO30B U
IKOCHUCTEM;

O0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB U MPEBPAILCHUS YHEPTUU
B KJIETKE, (OTOCHHTE3a, IJIACTHYECKOTO U DJHEPTETHUECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPCHUS, PAa3BUTUSA W
pa3MHOKEHUS, WHIUBUTYIEHOTO pa3BUTHS opraHmu3ma
(oHTOrEHe3a), OOpBOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOIO OTOOpA,
BUJI000pa30BaHUsl, TMPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpefe
oOuTaHWs, BJIMSHUS KOMIIOHCHTOB 3KOCHUCTEM, AaHTPOTIOICHHBIX
M3MEHEHUI B 3KOCUCTEMAaX CBOEM MECTHOCTH, KPYTOBOPOTA BEIIECTB
W TIpeBpalleHus PDHepruu B ouocdepe

YMeHHe HCTOIb30BaTh COOTBETCTBYIOLIME apIYMEHTHI, OMOJOTnYec-
KyI0O TEPMHMHOJIOTHIO M CHMBOJIMKY JUISl JIOKa3aTeJIbcTBa POJCTBA
OpraHU3MOB PAa3HBIX CHUCTEMAaTHYECKUX TPyINI; B3aWUMOCBS3U
OpPraHM3MOB U Cpelbl OOWUTaHUs; E€AMHCTBA YEJIOBEYECKHX pac;
HEOOXOJMMOCTH  3JI0pOBOTO  oOpa3a  KHU3HU, COXpaHEHHS
pa3Hoo0pa3usi BUJOB U SKOCUCTEM KaK YCIIOBHUSI COCYIECTBOBAHUS
IPUPOABI U YEIIOBEYECTBA

YMeHue KpUTUUECKH OIIEHUBATh HHOOPMAIUI0 OHOJIOTHYECKOTO
COJIEpIKaHUs; HTHTEPIPETUPOBATH ITUUECKUE aCIIEKThl COBPEMEHHBIX
HUCCICIOBAaHNK B OWONOTHH, MEIMIMHE, OHOTEXHOJIOTHH;
paccMmaTpuBaTh rJ100aabHbIe IKOJIOTUYECKHUE po0JIeMbl
COBPEMEHHOCTH, POPMHUPOBATH 1O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3ULINIO




INIEPEYEHD 2JIEMEHTOB COIAEPXAHUS, IIPOBEPAEMBIX HA EI'D 11O

Kon

BNOJIOT'NA

HpOBepﬂeMblﬁ AJIEMEHT COACPKAaHNA

buonorus kak HayKa. JKuBbIe CUCTEMBI U UX HN3YyUCHUC

1.1

COBpCMCHHaH OMoJoTUsd — KOMIUICKCHAS HayKa. buonornueckue HaYKH
U H3Yy4aCMbIC HMHU HpO6JIeMI>I. CDYHI[aMeHTaJIBHBIG, I[MPUKIAJHBIC H
ITOMCKOBBIC HAYYHBIC UCCJICTJOBAHUS B OMOJIOTHH.

3HayeHrue OMOJIOrMU B (POPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYyUHOU
kapTuHbl Mupa. [Ipodeccun, cBszannbie ¢ Ouoorueil. 3HaueHre OMOJIOTUH B
IIPAKTUYECKON JEATEIIbHOCTA YEJOBEKA: MEIULMHE, CEIbCKOM XO3SIMCTBE,
IIPOMBIIJIEHHOCTH, OXPaHE IPUPOJIbI

1.2

XKusbple cuctembl Kak mpeaMeT u3ydeHus Ouonoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOTO COCTAaBa, NMCKPETHOCTb W LEIOCTHOCTH,
CJIOKHOCTh U YIIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEJCHUE, PA3IPAKUMOCTh, H3MEHUUBOCTD, POCT U PAa3BUTHE.

YpOoBHM OpraHM3alldd JKMBBIX CHCTEM: MOJICKYJIIPHBIN, KJICTOYHBIMH,
TKAaHCBBIM, OPraHU3MEHHBIM, IOMYJISIIMOHHO-BHJIOBOH, 3KOCHCTEMHBIN
(6uoreonenoTnueckuit), 6mochepubiit. I[Iporecchl, MPOUCXOAIIINE B )KHUBBIX
cucteMax. OCHOBHBIC ITPU3HAKH KUBOTO. JKH3Hb Kak (hopMa CyIIeCTBOBaHUS
MaTepUH

1.3

Metoasl Ouosiorndyeckod Hayku. HaOmronenuwe, m3aMepeHue, SKCIEPUMEHT,
cucreMaru3anusi, wmeraaHanus. [lonstue o 3aBUCMMOW M HE3aBUCHUMOU
nepeMmenHoi. [lmanupoBanme skcnepuMenTta. lloctaHoBKa M mpoBepka
runote3. HyneBas runorte3a. Ilonstue BBIOOpKM U €€ JOCTOBEPHOCTD.
Pa36poc

B Ouonormdyeckux AaHHBIX. OIlIEHKa JOCTOBEPHOCTH  IOJTYYEHHBIX
pe3yibTaToB. [IpuyMHBI HCKa)X€HUs Pe3ysbTAaTOB 3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA

Knerka kak OMoJiornueckas cucreMa

2.1

Knerka — cTpykTypHO-QYHKIMOHAIbHAS eauHUIA >kuBoro. lcropus
oTKpbITUsA KieTku. Paboter P.I'yka, A.JleBenryka. Knerounas teopus
(T. LlIBanu, M. llneiineH, P. BupxoB). OcHOBHbIE TOJIOKEHUSI COBPEMEHHOU
KJIETOYHOU TEOPUH.

MeTtoapl  MOJIGKYJSIPHOM ¥ KJICTOYHOM  OWOJIOTHH:  MUKPOCKOIHS,
xpomarorpadus, anekTpodopes, METO/] MEUYEHBIX aTOMOB,
mubdepennmansHoe EHTpU(PYrupoBanne, KyJIbTUBUPOBAHNUE KIICTOK

2.2

XUMUYECKUH COCTaB KIETKA. Makpo-, MUKPO- U YJIbTPAMHUKPOAJIEMEHTHI.
Bona u e€ ponp Kak pacTBOpUTEIS, peareHTa, y4acThe B CTPYKTYpUPOBAHUU
KJIETKH, TeIUIoperyasiiMd. MuHepalibHble  BEHIECTBA  KIETKH, HUX
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IIpoBepsieMblil 3JIEMEHT COAEPKAHMSA
Ounonornyeckas posib. Pojb KaTHOHOB ¥ aHMOHOB B KJICTKE.

buonornyeckue mnoaumepsl. benku. AMUHOKHCIOTHBIA COCTaB OEJIKOB.
CtpykTyphl 0enkoBoi Moliekyibl. [lepBuuHas cTpykrypa Oenka, menTuaHas
CBA3b. BTOpuuHas, TpeTwuHas, 4YeTBEpTUUHAs CTPYKTYypol. JleHarypamusi.
CgoiictBa OenkoB. Krnaccudukarus OenkoB. buonornueckue GyHKIIMU
OEJIKOB.

VYrieBoapl. MoHOCaXapupl, TUCaxapHibl, OJIMTOCaxapuabl U MOTUCAXAPUIBL.
OO0mmii 1naH CTPOEHHS W  (PUBHKO-XMMUYECKHE CBOMCTBA YIJIEBOJIOB.
buonornyeckne QpyHKIIMU YIII€BOIOB.

Jlumuasl.  TuppodunbHO-ruaApodoOHBIe  cBoMcTBa.  Kiaccudukanus
munuaoB. Tpurnunepuasl, Gochonunuabl, BOCKU, cTepouibl. buomornueckue
dbynkuu munuaoB. O01mMe cBoMcTBa OMOTOTUYECKUX MEMOpaH — TeKY4YeCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOTYTTPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hykneotunpl. Ilpunuun  kommiemeHntapHoctu. IlpaBuiio  Yapradda.
Crpykrypa JJIHK — nBoitnHas criupasib. MecToHaX0XKAeHUE U OUOJIOTUYECKUE
¢ynkuuu JJHK. Buast PHK. ®ynkuun PHK B knertke.

Crpoenue moisekynsl AT®. Makpospruueckue cBsi3u B moisiekyie ATO.
buonornueckue ¢ynkiuu AT®. BoccTaHOBIEGHHBIE TEPEHOCUUKHU, HUX
¢ynkuuu B kierke. Cekenuposanue JJHK.

CrpykrypHas OHOJOTHs: OMOXUMHYECKUE U OMODHU3NYECCKHE HCCIICIOBAHMS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPhl OMOMOJICKYII

2.3

Tunel KIETOK: JyKapuoTHUecKas M Ipokapuotrnyeckas. CTpyKTypHO-
(yHKUIHOHATBHBIE 00pa30BAHMS KIIETKHU.

CrtpoeHue npokapruoTuueckoi kietku. Kiierounas creHka OakTepuil u apxeil.
Oc00EHHOCTH CTPOCHUS TeTePOTPOPHON U aBTOTPOPHON MPOKAPHUOTUIECKUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crpoenue u (yHKIMOHUPOBaHUE AYKapUOTHUYECKOU KJICTKH.
[Inazmaruueckas memOpana (razmanemma). CTpykTypa IJIa3MaTHYeCKOu
MeMOpaHbl. TpaHCHOPT BELIECTB 4Yepe3 IJIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIM (muddy3us, odsery€unas nuddysus), akTMBHbINA (IEPBUYHBIN U
BTOPHUYHBIN akTUBHBINA TpaHcnopT). [lomynponunaemocts MeMOpaHnbl. Pabota
HaTPUN-KAIMEBOTO HAcOCa. DHJIOIUTO3: MUHOIUTO3, (aroruTo3. DK301UTO3.
Knerounas crenka. CTpykTypa W (YHKIMM KJIETOUYHOM CTEHKU pacTEHUM,
rpuOOB.
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[uromnazma. [{utozomns. [lutockener. [Bmxkenue nuuromiazMmel. OpraHouabl
kieTkd. OgHOMeMOpaHHbIE OPTaHOWABI KIETKU: SHIOIIa3MaTH4ecKas CeTh
(QIIC), ammapar [ompmku, JU30COMBI, HX CTPOCHHE U (PYHKIUU.
B3auMocBa3p  OITHOMEMOpaHHBIX  OpraHowjoB  KieTtku.  CTpoeHue
rpanyfisipHoro  petukynyma. CuHTE3 pacTBOpUMBIX  OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyispHbIif) SHAOIIa3MaTHUECKUI peTu-
kynym. CekpetopHast QyHkuus anmnapata ['ompmxu. TpancnopT BemiecTs B
kieTke. Bakyonu pacturenbHbIx kinetok. Kiierounsiii cok. Typrop.

HOHyaBTOHOMHBIC OpraHOMABI KIICTKHU: MUTOXOHAPHH, IIJIIACTUABI.

Crpoenue U GyHKIMM MUTOXOHAPHUM U miactul. IlepBuyHbie, BTOpUUHbBIE U
CIIOKHBIE IUIACTUABl  (POTOCHUHTE3UPYIOUIMX 3JYKapHOT. XJIOPOILIACTBhI,
XPOMOIUIACTBHI, JIEMKOIIJIACTHI BBICIIUX PACTEHUM.

HemeMOpannbie opranoupl kieTtku CTpoeHue W (PyHKIUU HEMEMOpPaHHBIX
OpraHouoB KIeTKU. Pubocombl. MukpodunameHTsl. MbIIIIEUHbIE KIIETKH.
MuxkpotpyOouku. Knerounsiii nentp. CTpoeHHEe U JBUKEHHE >KTYTUKOB H
pecHruueK. MUKpOTpyOOUKH LIUTOILIAa3Mbl. LIeHTproIb.

SAnpo. O6omouka sigpa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHUE U
byakuuu. AnepHsiii 6enKoBbId MaTpUKC. [IpocTpaHCTBEHHOE PaCIONOKEHHE
XpoMocoM B HHTep(Da3zHOM siipe. benku xpoMaTuHa — TUCTOHBI.

Kinerounsle BkatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHON)

2.4

AccUMUITALINS M TUCCUMIIISAIIMS — JIBE€ CTOPOHBI MeTabomu3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOPHBIN U reTepOoTPOPHBINA. YHacTHe KUCIOPOia B OOMEHHBIX
mporeccax. JHepreTuueckoe obecrnedueHue kinetku: mnpespamienne ATD B
oOMeHHBIX Tmporeccax. dDepMEHTaTUBHBIA XapaKTep PEAKIUN KIETOYHOTO
MeTtabonm3ma. PEepPMEHTHI, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUA.
Kodepmentbl. OTnuuns (GepMEHTOB OT HEOPraHMYECKUX KaTaInu3aTOpPOB.
benku-akTuBaTOpHl M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMeH-
TaTUBHBIX PEAKIUN OT pa3IMYHBIX (PAKTOPOB.

IlepBuuHbIl CHUHTE3 OpraHvYeckKux BewlecTB B Kiertke. dorocunres. Posb
XJIOpPOIUIaCTOB B TMpolecce ¢orocuHTe3a. CBeToBas W TeMHOBasg (hasbl.
[IponykTuBHOCTH poTOCHHTE3a. BiusHue pa3anuHbiX (pakTOpoB Ha CKOPOCTH
¢doTocunTesa. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUITUPYIOIITHE OakTepuu, Kene300aKTepuH, cepoOaKkTepuu,
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BOJOPOJHBIEC OAKTEpHUN. 3HAYEHUE XEMOCHHTE3A.

AnHa’poOHbIe OpraHu3Mbl. Buapl OposkeHus. IIpomaykTbl OpoXXeHUS W HUX
UCTIOJb30BaHUE YETIOBEKOM. AHa’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIuTEH O0JIC3HEH.

AspoOHBIe OpPTaHU3MBI. Orarbl DHEPrETUYECKOTO oOMeHa.
[lonroroBuTenbHbIl 3Tan. [nukonu3 — OECKUCIOPOJHOE paclIelICHUE
TJIFOKO3BI.

buonoruueckoe okuciaeHue, WK KIETOYHOE JIbIXaHue. Poib MUTOXOHIpHIA B
mporeccax — OMOJIOTHYECKOTO — OKHMCHeHHs.  Lluknmueckue — peaxium.
OxucnurensHoe ¢GochopunupoBanue. IlpenmymecTsa a’poOHOro myTH
oOMeHa BemIecTB Mnepes aHa’poOHbIM. DG(PEKTUBHOCTh SHEPrEeTUUYECKOTO
oOMeHa

2.5

Peakuuu matpuyHOro cuHTtes3a. [IpUHIMI KOMIIEMEHTAPHOCTH B PEAKLMSIX
MaTpU4YHOrO0  CHUHTe3a. Peanuzanusi  HACIEACTBEHHONM  HMH(pOpPMALUU.
I'eneTnueckuii Koj, €ro CBOMCTBA. TpaHCKpUNIUS — MATPUYHBIM CHHTE3
PHK. [TprHIMIIEL TPAHCKPUIILUU: KOMILJIEMEHTAPHOCTb,
aHTUNIAPAIIETBHOCTh, aCUMMETPUYHOCTh. TpaHcisauusa 1 e€ 3Tamnbl. YyacTue
tpancnopTHeix PHK B OuocunTe3e Oenka. YcioBus OuocuHTe3a Oemka.
Konuposanue amuHokuciot. Posib pubocom B OnocuHTe3e Oernka.

Opranuzaiusi TeHOMa y MPOKApUOT U DYKapuoT. Perymnsiuuss akTUBHOCTH
reHoB y npokapuot. ['unoteza onepona (®. XKako0, XK. Mano). Perynsius
0OMEHHBIX MPOIECCOB B KJeTKe. KieTouHblil roMmeocTas.

Bupycel — Hekietounbie (OpMBI )KU3HU U 00JUraTHBIE Tapa3uthl. CTpoeHue
IIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychsie 3aboneBanust 4eynoBeka, x«uBOTHbIX, pactenuit. CITN]/], COVID-
19, conmanbHbIe 1 METULIMHCKUE MTPOOJIEMBI

2.6

Knerounsii 1uki, ero mepuoasl W perymsnus. WHtepdaza u MuTO3.
Oco0eHHOCTH TMPOoIIecCcoB, MPOTEKaIKX B uHTepdasze. [loaroroBka KieTku
Kk nenenuto. l[lpecuHrernyeckuii (MOCTMUTOTHUYECKUM), CUHTETHYECKUU U
NOCTCUHTETHUUYECKUI (MPEMUTOTUYECKUI ) epruoAbl UHTEP(a3bI.

Marpuunbii cunte3 JHK — perumkanus. [Ipunuuner permmkanuun JIHK:
KOMILJIEMEHTAPHOCTh, MOJTYKOHCEPBATUBHBIM CUHTE3, AHTUIIAPAILICIBHOCTD.
MexaHu3m pEIUTUKAIINU JIHK. XpOMOCOMBI. Ctpoenue
xpoMocoM. TeromMepbl U TenoMepaza. XPOMOCOMHBIM HA0Op KIIETKHU —
KapuoTuIl. JIumionaHbIi U rariouHeid Habopbl XxpoMocoM. ['oMonornyHbie
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XpPOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenne kieTkn — wmuTo3. CTaauM MUTO3a M TPOUCXOJAIINE B HHUX
nporeccel. Tumbl wmurto3a. Kapuokmnes wu nutokuHes. buonornueckoe
3HauYeHUEe MHUTO3a. Perynsius MHUTOTHYECKOTO IuKia KieTku. llporpam-
MUpyemas KJIE€TOYHas THOeIb — anomnTo3.

CDYHKIIHOHaJIBHaSI I'CHOMHUKa

Opranusm Kak OMOJIOrHYecKas CUCTEMa

3.1

OIIHOKJIGTOLIHI)IG, KOJIOHHUAJIBHEBIC, MHOTOKJICTOYHBIC OpraHu3MbI u
MHOI'OTKaHCBBIC OpraHHU3MBbI.

@opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) U
nojioBoe. Buupl 0ecrosioro pa3sMHOXKEHHUS: IIOYKOBAaHUE, CIOPYJIIALMS,
(parmMeHTanys, KIOHHPOBAHUE.

ITonmoBoe pasmuoxkeHue. IlomoBble KIIETKH, WM rameTel. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunroep. buonormyeckuii
CMBICJI M€MO03a M IOJIOBOTO Iporecca. Mero3 U ero Mecto B KHU3HEHHOM
IIUKJIE OPTAaHU3MOB.

[Ipen3aponpieBoe pasBurue. ['amerorenes y )kuBOTHBIX. [10710BBIE KeETE3bL.
OOpazoBaHue W pa3BUTHE MOJIOBBIX KJIETOK. CrepmMaToreHe3 M OOTEHE3.
Crtpoenue mojaoBbIX KiIeTOK. OMIOAOTBOPEHUE M SMOPUOHAIBHOE Pa3BUTHE
KHUBOTHbIX.  CrnocoObl  OMJIOJIOTBOPEHMS:  HApYXHOE,  BHYTpPEHHEE.
[Taprenorenes.

NuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu smMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenwe. Tumsl apoOneHUs.
OcoOeHHoCTH APOOJIEHUS MIIEKOIUTAIONINX. 3apO/IbIIIEBbIE JUCTKU (racTpy-
nsps). 3aKiaajKa OpraHoB M TKaHEW M3 3apOojbIIIEBBIX JIMCTKOB. B3anMHoe
BJIMSIHME YacTel pa3BUBAIOLIEIOCSA 3apojbliia (dMOpHUOHANIbHAS WHIYKLIHS).
3akiagka IUlaHa CTPOEHMSI KUBOTHOTO Kak pe3yJbTaT HepapXUueCcKUX
B3aUMOJICHCTBUI reHoB. BiusiHre Ha 3MOpHOHANBHOE Pa3BUTHE PA3ITMYHBIX
(axTOpPOB OKpY’KAIOLLIEH Cpe/bl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBIA Tepuon. [Ipsmoe u
HemnpsiMoe pasuTue. PaszButue ¢ metaMmopdo3oM y OEClO3BOHOYHBIX H
MMO3BOHOYHBIX KUBOTHBIX. brosornueckoe 3Ha4eHUE MPSMOTrO U HENPSIMOTO
pa3BUTHSA, HMX pPACOPOCTPAHEHHE B MpuUpoAe. TUMbl pocTa KUBOTHBIX.
@akTOphl  peryjsilMM  pocTa  KMBOTHBIX M 4enoBeka.  Craaum
NOCTOMOPUOHAJIBHOTO Pa3BUTUS Yy JKUBOTHBIX M 4enoBeka. [lepmombl




Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHMSA
OHTOT'€HE3a YEJIOBEKA.

Pasmuoxenne u passutrue pacrenuil. ['amerodut u cnopodput. Meiio3 B
KU3HEHHOM LuMKJIe pacTeHuil. OOpa3oBaHue cHop B Ipolecce Meilosa.
I'amerorenes y pactenuil. OIUIOZOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /IBoiiHO€  OIUIONOTBOPEHHME y  LBETKOBBIX PACTCHHIA.
OOpa3oBaHue W pa3BUTHE CEeMEHU. MeXaHU3MbI PETYJSIUN OHTOTEHE3a Y
pacTeHuil U )KMBOTHBIX

3.2

Uctopus cTaHOBIEHUS W Pa3BUTUS TEHETHUKU Kak Hayku. OCHOBHBIE
FEHETUYECKUE MOHATHSI U CUMBOJIBL. [ 'OMOJIOTUYHBIE XPOMOCOMBI, AJUICIIbHBIE
TEHbI, AIbTEPHATUBHBIC MPU3HAKHU, IOMUHAHTHBIN U PEUECCUBHBIN MPU3HAK,
rOMO3UroTa, IeTepO3UroTa, YUCTas JIMHUS, TUOPUJIbLI, T€HOTHUI, (PEHOTHII.
OCHOBHBIE METO/bl TEHETUKU: THUOPUIAOJIOTUYECKUM, ITUTOJIOTHYECKUM,
MOJICKYJIIPHO-TEHETUYECKUMN

3.3

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mengens — 3aKoH
eAMHO00pa3usi THOPUIOB TEPBOTO MOKoJeHus. [IpaBuio JOMUHHUPOBAHUS.
Bropoii 3akoH MeHniens — 3aK0H pacuieIieHus Ipu3HakoB. Llutonornyeckue
OCHOBBI MOHOTMOPUJTHOTO CKpelIMBaHus. [ umore3a 4ucTOThI raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBbIM XapakTep HACJIeIOBaHUS.
Pacmiernienne npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpemmBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HACJIeIOBaHUS TPHU3HAKOB. [luToslOrMueckrue OCHOBBI — JTUTHOPUIHOTO
CKpEIIMBAHUA.

CuerieHHOE HaclieloBaHue MpusHakoB. Pabotel T. Moprana. CremnieHHoe
HacJIeIOBaHHUE T€HOB, HAPYIIICHUE CIEIUICHUSI MEXKy T€HaMu. XPOMOCOMHas
TE€OpHs HACIECTBEHHOCTH.

I'eneTtnka mona. XpOMOCOMHBIM MEXAHU3M ONPEAENEHUS NOJIa. AyTOCOMBI
M TIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIM UM TETEPOramMeTHBIM  TIOJL.
['eneTnueckass CTpyKTypa MOJOBBIX XpoMocoM. HacnemoBaHue TpHU3HAKOB,
CILICTUICHHBIX C MOJIOM.

I'enotun kak uenoctHas cucrema. llnenoTponust — MHOKECTBEHHOE AEHUCTBUE
reHa. MHOXECTBEHHBIN ajulesin3M. B3anmonencTBUEe HEaJUIEIbHBIX T'€HOB.
Kommementapnocts. Onuctas. [lonmumepus

3.4

BzaumopelictBue reHotMna W cpeabl npu  GhopMUpPOBaHUM  (HEHOTHIIA.
N3meHunBOCTh mNpu3HAKOB. KayeCTBEHHbIE M KOJWYECTBEHHBIC TPU3HAKHU.
Buapl 13MEHUMBOCTH: HEHACIICICTBEHHASI U HACTIEACTBEHHAS.

Momudukanmonnas  u3MeHYMBOCTh. Ponmb  cpempl B (hopMupoBaHUU
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MOTU(PHUKAIIMOHHON U3MEHYHUBOCTH. Hopma peakuu IIPU3HAKA.
Bapuaumonnslii psan u BapuanuonHas kpusas (B. Moranncen). CpoiicTBa
MOIU(PHUKAIIMOHHOW N3MEHYHBOCTH.

I'eHoTunuueckass M3MEHYMBOCTL. CBOMCTBAa I'€HOTHIIMYECKOM H3MEHYHMBOCTH.
BI/II[BI TCHOTUITMYECKOU M3MEHYMBOCTH KOM6I/IHaTI/IBHaSI, MYTalTUOHHAA.

KoMOunaTBHasi W3MEHUYMBOCTh. Mel03 M TOJOBOM TMPOLIECC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. PoOJIb KOMOMHATHUBHON M3MEHYMBOCTH B
CO3/IaHUU TEHETUYECKOTO pa3Hoo0pa3usi B Mpeiesiax OJHOTO BU/IA.

MyTauMoHHasT W3MEHYMBOCTb. BBl MyTanuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHBIE M WHAYUUMPOBAHHBIE MYyTallUMHA. SfepHbBIE U
quTOIIa3MaTuiyeckue Myrtauud. (COMaTW4ecKMe U IOJIOBbIE  MYTalluu.
[TpyunHbI BO3HUKHOBEHUSI MyTaluii. MyTareHsl U WX BIIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOI'O Mpolecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HACJIEICTBEHHOM U3MEHUYNBOCTH (H.W. BaBunos). Buesnepnas
M3MEHYMBOCTh M HACJICJICTBEHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas IMporpamMma HCCIEAOBAHUS T€HOMA
YyenoBeKa. MeTonbl W3y4YeHUs TEHETHUKM YEJIOBEKAa: T'€HEaJOrMYEeCKUu,
OJIM3HELIOBBIN, IIUTOT€HETUUCCKHUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIpHO-TeHETHUUEeCKUM.  COBpEMEHHOE  OMNpe/AeiCHHWEe  T'€HOTHIIA:
MIOJJHOTEHOMHOE CEKBEHUPOBAHWE, TEHOTUIIUPOBAHUE, B TOM YHUCIE C
noMompio [1I[P-anamu3a. HacneacrBennbie 3a0oaeBanus deiaoBeka. | eHHbIC
U XpOMOCOMHBIE ~ OOJe3HM  uesjoBeka. boinesHu ¢ HacleJCTBEHHOU
MPEIPACHOJIOKEHHOCTHIO. 3HaucHHUE MEJIULIMHCKOMN I'C€HETUKU B
MpEeAOTBpPALIEHUA U JICUCHUM TEeHETHMYEeCKUuX 3a00JIeBaHUN  UeJoBeKa.
CTBOJIOBBIE KJIETKH

3.6

JlomecTukanus v cenekuus. 3apoKICHUE CENEKIIMU U TOMECTUKALUN. Y YEHUE
H./. BaBuiioBa o0 1ieHTpax MPOUCXOXKIEHUS U MHOT0oOpa3us KyJIbTypHBIX pa-
cTeHud. Ponb cenekuuu B CO31aHMM COPTOB PACTEHHUW W MOPOJ >KHUBOTHBIX.
Copt, mopoaa, mTaMm. 3aKOH TOMOJIOTMUECKHX PSIOB B HACJIEICTBEHHOM
m3meHunBocty H.W. BaBuioBa, ero 3Ha4ueHHE I CEICKIIMOHHOM PaOOTHI.

Metoapl cenekimoHHON paboThl. M CKYyCCTBEHHBIM OTOOpP: MAaCCOBBIA U
WHIWBUAYaJbHBIA. JTanbl KOMOWHAIMOHHOW  cenekuuu. HMcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUITY C MOMOUIBIO OIICHKU
(eHoTHNa MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMoulbio ananu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThlI.
PagnanvoHHbII M XMMUYECKMM MyTareHe3 Kak HWCTOYHUK MyTalud y
KYJIbTYPHBIX dbopm OpPTraHU3MOB. Hcnons3oBaHue TEHOMHOI'O
penaktupoBaHusi W MeTtojoB pexkomOuHaHTHBIX JIHK nmns momydenwus
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MCXOJHOT0 MaTepuana sl CENEKIHH.

[Tony4yenue nonuruion1oB. BHyTpuBHI0Bas ruOpuau3zanysi. bimskopoacTBeHHOE
CKpellluBaHWe, WM HHOpuIMHI. HepoacTBeHHOE  CKpellMBaHUE, WM
ayrOpuaunr. l'erepo3uc u ero npuumHbl. Vcnosnb3oBaHue rerepos3uca B
cenekuun. OtnanénHas rudpuanzanys. [Ipeononenue Gecruionust MEXBUIOBBIX
ruOpu10B. JIOCTHKEHUSI CENIEKIIMU PACTEHUM 1 )KMBOTHBIX

3.7

OOBeKThl, HUCMONb3yeMble B OHOTEXHOJOTHH, — KJIETOYHbIE M TKAHEBbHIC
KyJIbTYpbl, = MHKPOOPIaHM3MbI, HX  XapaKTepUCTHKA. TpaauuuoHHAs
OMOTEXHOJNOTHS: XJIEOOMEUEeHNE, MOJYYEHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOZAENME. Mukpobnosornueckuii cuare3. OOBEKTH MHUKPOOHMOIOTMYECKUX
TEXHOJIOTHUH. [TIpounsBoacTBO OciKa, AMUHOKHUCIIOT u
BUTaMUHOB. VICKyCCTBEHHOE OIUIOJIOTBOPEHUE. PEKOHCTPYKIINS SIULIEKIETOK U
KJIOHMPOBAHHE KUBOTHBIX. METOJI TPaHCIUIAHTALIUN SAEP KIIETOK.

XpoMOCcOMHass U Te€HHasg WHXEeHepUs. VICKyCCTBEHHBIM CHHTE3 TIe€Ha |
KoHCTpyupoBaHue pexkomMOMHaHTHbIX JIHK. JlocTwkeHuss M mnepcreKTHBBI
XpPOMOCOMHOM W TE€HHOM WHXEHepUH. MeauuuHCKhe OHOTEXHOJOTHUH.
Hcnosb30BaHnE CTBOJIOBBIX KIIETOK

CucreMa ¥ MHOTOOOpa3ne OpraHNuecKOro MUpa

4.1

buonornueckoe paszHooOpazue opranu3zMoB. COBpEeMEHHas CHUCTEMa
opranudeckoro mupa. [lpuHiunel kinaccudukanmuu opranu3mMoB. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

OcoOEHHOCTH  CTPOGHUSI W JKU3HEJEATECIIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHBIE T'PHUOBI, OJHOKIECTOYHBIC
BOJIOPOCHH, Apyrue npoTUCThl. KosoHWanbHbIE OpraHu3Mbl. [[BuxeHHe
OJIHOKJIETOUHBIX ~OPTraHW3MOB: aMEOOUIHOE, KIYTUKOBOE, PECHHUYHOE.
3ammTa y OJHOKJIETOYHBIX OpraHu3MOB. Pa3/ipaKuMOCTh Yy OJTHOKIJIETOYHBIX
OpraHu3MoOB. TaKCUCHI

4.2

MHOrokJIeTOUHbIE pacTeHHs. B3auMOCBS3b YacTe MHOTOKJIETOYHOTO
opraHu3ma. TkaHW, OpraHbl M CHUCTEMBl OpPraHOB MHOTOKJIETOYHOIO
opranusma. OpraHu3sM Kak eadHoe Ienoe. TkaHu pacteHui. Twurmsl
pacTUTENIbHBIX TKaHeW: oOpa3oBarefibHAasl, TOKPOBHAs, MPOBOASAIIAS,
OCHOBHas, MEXaHNYEeCKasl. OcoOeHHOCTH CTPOCHHS, byHKIMMA
Y PACIIOJIOKEHMs TKaHEH B OpraHax pacTeHUN

4.3

BereratuBHble M reHepaTUBHBIE OpraHbl pacTeHUd. DYHKIUU OpPraHoB U
cucteMm opraHoB. Kapkac pacrenuii. J[BH>K€eHHE MHOTOKJIETOUHBIX PAaCTCHUI:
Tponu3Mbl U HacTUH. [lornomenne BOabI, yriIeKUCIOro ra3a U MUHEPAIbHBIX
BemecTB pacrenusmu. Jlpixanume pactenuit. uddysus ra3zoB uepes
IIOBEPXHOCTh KIJIETKUA. TpPaHCIIOPTHBIE CUCTEMBI pPAacCTeHHMU. Bbiaenenue y
pacTeHui. 3anmrTa y MHOTOKJIETOYHbIX pacteHuid. Kyrtukyna. Cpencrtsa
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MMaCCUBHOM U XUMHUYECKOU 3aIUTEI. DUTOHIINIEI.

PaznpaxxumocTh u peryisinus y opranu3sMoB. Pa3apaxumMocTs u peryamnus y
MHOT'OKJIETOYHBIX pacTeHUN. POCTOBBIE BellECTBAa U UX 3HAUCHUE

4.5

MHOroKI€eTO4YHbIE JKUBOTHBIE. B3aMMOCBA3b 4YacTed MHOI'OKJIETOYHOTO
oprausMa. TkaHu, OpraHbl M CHUCTEMBl OPraHOB MHOI'OKJIETOYHOI'O
opranuzma. OpranmsMm kak enuHoe nenoe. ['omeocras. TkaHM KUBOTHBIX U
YelnoBeKa. THMbl JKMBOTHBIX TKAHEH: DIUTEIMAIbHAsI, COCIWHMUTEIIbHAS,
MbIlIeYHas, HepBHasA. OCOOEHHOCTH CTPOCHHs, (QYHKIMI M PACIIONIOKCHHUS
TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA

4.6

OpFaHBI N CHUCTCMBbI OpPraHOB JKHWBOTHBIX. CDYHKI_[I/II/I OpraHoB M CHCTEM
OpraHoOB. Onopa TCJla  OPraHU3MOB. CkeneTnl OAHOKJICTOYHBIX H
MHOTI'OKJICTOYHBIX KNBOTHBIX. Hapy}i(HLIﬁ u BHYTpeHHI/Iﬁ CKCJICT. CTpOeHI/IG )51
THUIIBI COCANHCHUA KOCTEH.

JIBOKeHNEe MHOTOKJICTOYHBIX JKMBOTHBIX. IluTaHuwe >kuBOTHBIX. [luTanue
MMO3BOHOYHBIX KUBOTHBIX. JlpIxaHWe IKWBOTHBIX. KoOkKHOE JbpIXaHUe.
’KabepHoe u 1€royHoE AbIXaHUE.

JIpIXaHu€ MMO3BOHOYHBIX KUBOTHBIX. JBOJIIOLHOHHOE YCIO0KHEHUE CTPOCHUS
JNErKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXxaTenbHas cHUCTeEMa 4EJIOBEKA.
MexaHu3M BEHTWIALUMU JETKUX y NTHULl U MICKONUTAIOMMX. TpaHCropT
BELIECTB

y OpranusMoB. TpaHCIOPT BELIECTB Yy KMBOTHBIX. KpoBeHOCHas cucreMa u
e€ opradsl. KpoBeHOCHas cucTeMa TO3BOHOYHBIX KUBOTHBIX. Kpyru
KpOBOOOpalIeH!sl. DBOJIOLUOHHBIE YCIOXKHEHUS] CTPOCHHUS KPOBEHOCHOM
CUCTEMBI IT03BOHOYHBIX KUBOTHBIX. Bhienenue y opranu3moB. Beinenenue y
#KUBOTHBIX. COKpaTuTenbHbie BakyoJid. Opransl BoleneHUs. CBS3b MOJOCTH
T€Jla C KPOBEHOCHOM M BBIICIUTEIBHOM CHUCTEMaMH. Breinenenue y
ITO3BOHOYHBIX KUBOTHBIX. 3aIITa Y MHOTOKJIETOYHBIX KUBOTHBIX. [I0KpOBBI
Y UX IPOU3BOJHBIE.

Pazgpaxxumocts W perymsiuus y  OpraHu3moB. Paszmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. PasapakumocTes M peryinsauus y
MHOTOKJIETOYHBIX pACTEHUI. POCTOBBIE BelllecTBA U MX 3HAYCHHUE.

HepBHast cucrtema wu pediekTopHas peryasiuus y MHOTOKJIETOYHBIX
KUBOTHbIX. HepBHasg cucrema u €€ OTHAeNbl. DBOJIIOLMOHHOE YCIOKHEHUE
CTPOEHHUS] HEPBHOM CUCTEMBI Y JKUBOTHBIX.

Pa3paboTka anropuTMoB U mporpamMm Juist 3PGEeKTUBHON (PYHKIIMOHAIBHON
aHHOTAallMd  TI'€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METa0OJIOMOB
MHUKPOOPTraHU3MOB, PACTEHUI, J)KUBOTHBIX U YEJIOBEKA
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OpFaHI/IBM YCJIOBCKA U €I'0 310POBLC

5.1

Opranbl M CHUCTEMBI OpraHoB uyesjoBeka. OTaensl TOJOBHONO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Pedrekc u pednexropnas myra. besycioBubie u
ycioBHBIE pediiekchl. ['yMopanmpHas perymsauus W SHIOKPHUHHAs CUCTeMa
KUBOTHBIX W 4YenoBeka. JKene3bl SHIOKPUHHOW CHCTEMBI U UX TOPMOHBI.
JleictBue TOPMOHOB. B3aWMOCBSI3b HEPBHOW M HSHIOKPUHHOM CHUCTEM.
['unoranamo-runodusapuas cucrema. Peduiexc u peduekropnas nyra. besyc-
JIOBHBIE U YCIIOBHBIE PEQIICKCHI

5.2

3ammTa opranu3ma ot OosiesHel. MiMmMyHHas cuctema yenoBeka. KiieTounbrit
u TyMOpPaJIbHBIN VMMYHUTET. Bpoxnénnsin, NPUOOPETEHHBIN
cnenu(pUIecKrii UMMYHHTET. Teopusl KJIOHAJbHO-CEJIEKTUBHOIO MIMMYHUTETA
(IL.Opmux, ®.M.bepuner, C.ToneraBa). BocnanuTeabHble  OTBETHI
opraHu3MoB. Poijib BpOXIEHHOTO HMMMYHUTETa B PAa3BUTHH CHUCTEMHBIX
3a00seBaHUI

5.3

KpoBeHnocHas cuctema u €€ opransl. Cepaile, KpOBEHOCHBIE COCYbI U KPOBb.
Kpyru kpoBoobpanenusi. Pabora cepaia u e€ perymsius

5.4

Hbixanue 4venoBeka. ud¢ys3us razoB depe3 MOBEPXHOCTh KIETKU. J[pixa-
TEJIbHAsI CHCTEMA 4eloBeKa. JlpIXaTenpHas MOBEPXHOCTh. Perymamus
npixaHus. JlpixaTenbHble 00bEMBI

9.5

[TumeBapuTenpHas cucteMa vesnoBeka. OTAeNbl MUIIEBAPUTEILHOTO TPAKTA.
[TumeBapuTenbHble  Kejle3bl. BHYTPUIIOIOCTHOE UM BHYTPUKIETOYHOE
MUIIeBAPECHUE

5.6

[ToxpoBel U ux mpousBojubie. Opranbl Boifenenus. [louku. Crtpoenue u
dbyHkuuonupoBanne HedpoHa. DuibTpanus, Ccekperuss u  oOpaTHOe
BCAaChbIBaHHE KaK MEXaHU3Mbl pabOThl OpraHoB BbieneHus. OOpa3oBaHue
MOYH Y YeJIOBEKa

JIBrokeHue d4elioBeKa: MbllieuyHas cucrtema. CKEJNETHbIE MBI W HUX
pabota. CTpoeHUE U TUIIBI COSAUHEHUS KOCTEH

Teopus sBomtonnu. Pazsurtue xKu3Hu Ha 3emiie

6.1

OBomonmonHas  teopusi Y. Jlapsuna. IIpeanochUikM  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb M Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBrKy1re cuibl 3BoonMU BUI0B 110 Y. JlapBHUHY (BbICOKAasi MHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHW3MOB, HACIEIACTBEHHAs HW3MEHYMBOCTb, OOpbOa 3a
CYILIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmienne cuaTeTHUeckoir Teopuu H3Bomoruu (CTD). HedlrpanpHas
Teopust dBomtonuu. COBpPEMEHHasl DSBOJIOINMOHHAS OWOJIOTHS. 3HaueHUE
ABOJIFOIMOHHOM TEeOpur B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOU KapTHHBI
MHupa

6.2

[Tonynsauust Kak 3neMeHTapHas eAuHHIA 3BOIIOLIUU. COBpEMEHHBIE METObI
OLICHKH T€HETUYECKOT0 pazHo00pas3us U CTPYKTYphl nonyisinuid. 3menenne
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reHo(oHa MOMYJIALIUN KaK 3JEMEHTapHOE 3BOJIOIMOHHOE SIBIIEHUE. 3aKOH
reHeTudeckoro pasHosecus Jlx. Xapau, B. BalinOepra.

DOneMeHTapHble (aKTOpPbl (IBIKYIIME CHIIBI) SBOJIONMH. MyTallmOHHBINA
nporiecc. KomOmHaTtMBHass u3MeHYMBOCTh. [[peiid TeHOB — cirydailiHbIe
HEHAIpaBJICHHbIE HW3MEHEHMs] 4YacToT aieiaedl B mnonymsuusx. Oddexr
ocHOoBatens.  Mwurpamuu.  M3omsimust  TMOMyJSAIUi:  reorpadudeckast
(mpocTpaHCcTBEHHAs ), Onooruyeckas (penpoyKTUBHASA).

EctecTtBeHHBI1 0TOOp — HampaBistomui ¢Gakrop 3Boonuu. Dopmbl
€CTECTBEHHOI'0 OTOOpa: JBIKYIIMM, CTaOWIM3UPYIOMINM, pa3pbIBAIOIINN
(mu3pynTuBHbIi). [TonoBoit oTOOP.

[IpucnocoOaeHHOCT,  OPraHM3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIOLUU.
Bo3HUKHOBEHHE  TPUCIIOCOOJIEHWH Y OpraHu3MoOB.  ApoMopdo3bl U
uauoanantauud. Ilpumepsl mnpucnocoOieHuit 'y opranu3moB. OTHoO-
CUTEJIBHOCTh NIPUCTIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yJibTaT
MUKpOdBOIOIMHU. M30msius — kimtoueBoit haktop BupoodpazoBanus. [lytu u
CITOCOOBI BHJI000pa30BaHMUS: ajionaTpuyecKoe (reorpaduueckoe),
CUMIIATPUYECKOE (DPKOJOTUYECKOE), «MTHOBEHHOE»  (IOJIUILIIONIU3AIHS,
rubpuauzanmsi). JIMTensHOCTh YBOIIOITMOHHBIX MPOIECCOB.

Mexanuzmbl ((OpMUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3us.

Ponb  3BOMIOIIMOHHON OHWOJOrMM B pa3paboOTKe HAyYHBIX METOOB
COXpaHeHUs1 OMopazHooOpa3usi. MUKPOIBOJIIONHS ¥ KOIBOJIIOIUS Mapa3uTOB
U WX X035eB. MexaHu3mMbl (POPMUPOBAHUS YCTOMUNBOCTH K aHTHOMOTUKAM U
criocoObl 0OPHOBI C HEM

6.3

Meronpl  u3ydyeHuss MakposBoJironuu. llaneoHTosormueckue = MeTOABI
u3ydeHus: sBosonuu. IlepexonHbie (GopMbl U (QUIOrEHETUYECKUE PSIIIbI
OpraHHU3MOB.

buoreorpaduueckue metonbl uzydeHus sBoionuu. CpaBHeHHE (IOPHI U
¢dayHbl MaTEpUKOB U OCTPOBOB. broreorpaduueckue obmactu 3emau. Buasi-
SHICMUKU U PEIIUKTHIL.

OMOpPHOJIOTMUECKUE U CPaBHUTEIBHO-MOP(HOIOrMUYECKUE METOAbl W3YUYEHUS
ABONIONMU. ['eHeTHUecKne MeXaHU3Mbl HBOJIIOIMM OHTOTE€HE3a U MOSBIICHUS
HBOJIIOLIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE U AHAJIOTMYHBIE OPraHbl.
PynuMmeHTapHble oOpranbl M aTaBU3Mbl. MOJEKYJISIPHO-TEHETUUECKUE,
OMOXMMHMYECKHE U MaTeMaTHUYECKHe METOJbl M3Y4YEeHHs SBOOLMH. ['oMo-
jgoruuHble reHbl. COBpEeMEHHbIE METOAbl MOCTPOEHHUs (DMIOTCHETUYECKUX
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NEPEBHEB.
XpOMOCOMHBIE MYTAIUX U 3BOJIIOLIUS TEHOMOB.

OO6mue 3akoHOMEpHOCTU (IIpaBuiIa) 3Boonud. HeoGpaTuMocTh 3BOJIOLUU.
AnanTtuBHas paguanusi. HepaBHOMEPHOCTh TEMITOB HBOJIIOIIUU

6.4

Hayuynbpie THUMOTE3bl MPOUCXOXKACHUS KHU3HU Ha 3emiie. AOHOreHe3 Hu
naHcrepmus.  JloHayuHble — NPEACTABICHUSA O  3apPOXKIACHUM  KU3HU
(kpeaunonu3M). I'unoresa MOCTOSHHOTO CaMO3apOXKICHUS KU3HU U €€ OIpo-
BEPKECHHE ONBITAMH @. Pequ, JI. Cnasmannasy, JI. Iacrepa.
[IpoucxoxaeHne KU3HU U ACTPOOUOJIOTUS.

OcHOBHBIE STanbl HEOpPraHU4YeCKON SBOJIFOLU Y. [InanerapHas
(reosiornyueckasi) ABOJIONUSI. XUMHUYECKas ABOJIONUSI. AOMOTCHHBIN CHHTE3
OpraHUYECKUX BelecTB U3 HeopraHndeckux. OmnsiTr C. Mumiepa u I'. IOpn.
OOpazoBanue mnoaMMEpoB U3 MoOHoMepoB. KoanepBatHas rumnoresa
A.W. Onapuna, rumore3a  nepBuuHoro  OymboHa  JIx. XonzeiiHa,
reHetuueckas rumnoresa I'. Ménnepa. Pubo3umsl (T. Uek) u runore3a «mupa
PHK»  V.Tl'un6epra. @ ®opmupoBanre MeMOpaH U BO3HUKHOBEHHUE
MPOTOKJIETKH.

Ncropus 3emin u MeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKue OCTaTKU.
['eoxponomnorust u e€ metoasl. OTHOCUTEIBHAS M A0COIFOTHASI TE€OXPOHOJIOTHSL.
['eoxpoHoONOrMUecKas mKajia: 30Hbl, 3pbl, IEPUOIBI, SITOXH.

Hauvanbubie sTambl oprannydeckoil sBosironuu. [losiBmeHue u  3BomtONUSA
NEPBBIX KIETOK. OBOJIONUA MeTadoin3Ma. BO3HHKHOBEHHE TEPBBIX
skocucteM. COBpeMEHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHAJOr TMEPBBIX Ha
3emute cooOmiecTB. CtpomaTonuThl. [I[poKkapuoThl U DYKapHUOTHI.

[Ipoucxoxaenne 3ykapuoT (CMMOMOTeHEe3). DBOIIOLMOHHOE MTPOUCXOKICHHUE
BUpYCcOB. [IpoucxoxkneHne MHOTOKJIETOYHBIX OpPTaHW3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIIOLMM BBICHIMX pacTeHuil. OCHOBHbIE apoMOp¢O3b
pactenuil. Beixon pacrenmii Ha cymry. llosiBieHHe CIIOPOBBIX pacTeHUU U
3aBoeBaHue UM cymn. CemeHHble pacteHus. [IporcxoxkaeHne BETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Talbl 3BOJIIOLMKU KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pblB — TOSBICHUE
COBpPEMEHHBIX THUINOB. IlepBble XOpaoBble >KMBOTHBIE. JKHM3HB B BOJE.
OBomronUsl  MO3BOHOUHBIX.  [Ipoucxoxxknenne  ampuOuit U penTUInii.
IIpoucxoxxaenne  milekonuraronmx W nrul.  [IpuHmun — KimxodeBoro
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apomopdo3a. OcBoeHue OECIO3BOHOYHBIMU W TMO3BOHOYHBIMH >KUBOTHBIMHU
CYILH.

PazuTtne xu3HM Ha 3emiie MO 3paM U MEPUOJAM: apXeu, MPOTEpPO30M,
nmajgeo30l, Me3030HM, KaitHo30M. OOmas XxapakTepuCTHKAa KJIuMaTa |
reoJIOTHYECKNX  mpoueccoB. [losiBneHne ©  paclBeT  XapaKTEPHBIX
OpraHU3MOB. YTJIe00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BbIA COCTAB
aTMocdephl.

MaccoBble BBIMUPAHHUS — 3KOJIOTMYECKUE KPU3HUCHI Mponuioro. IIpuumHbel u
CIEACTBUS MACCOBBIX BbIMHpaHHU. COBPEMEHHBIM JKOJIOTHYECKUU KPHU3HC,
€ro 0COOEHHOCTH

6.5

Paznmensr m 3amaum anTpomonorun. MeTonsl aHTpornosiornd. CTaHOBICHHUE
NPEJICTABICHUNA O TMPOUCXOXKACHUH 4deloBeka. COBPEMECHHBIC HaydHBIC
TEOPHH.

CX0ACTBO YeI0BEKa € )KUBOTHBIMU. CHCTEMATHUYECKOE MOJI0KEHUE YETOBEKA.
CBuaeTeNnbCcTBA CXOJCTBAa UEJIOBEKa C JKMBOTHBIMU: CPaBHUTEIBHO-
Mop¢oIoruYecKue, AMOPHOJIOTUYECKHE, (bU31M010r0-OMOXUMHYECKHUE,
nmoBefieHYeckne. OTnuums YeloBeKa OT JKMBOTHBIX. l[IpsMoxokmeHue u
KOMITJIEKC CBSI3aHHBIX C HHUM TPU3HAaKOB. Pa3BUTHE TOJOBHOIO MO3ra W
BTOPOM CUTHAJILHOM CHCTEMBI.

JBrxymye cuiibl ((pakTopbl) aHTPOINOreHe3a: OUONIOTHYECKUE, COLMAIbHBIE.
CooTHolIeHNEe OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTauU AHTPOIOreHEe3a. ABCTPATIONUTEKHM — JIBYHOTHE MPEIKU
moaer. YemoBek ymenbld, MEpPBbIE U3rOTOBICHUS OpyIuil Tpyaa. Yemosek
NPSIMOXOMSIINI U TEPBBINA BBIXOJ Jtoaei 3a mpenensl Adpuxu. Yemnosek
reiaenb0epreKuii — oOImMi MPeIoK HeaHAePTaIbCKOT0 YEJIOBEKa 1 YeJIOBEKa
pasymMHOro. YenoBek HeaHAEPTAIbCKUM KaK BUJ JFOJEH XOJOJHOTO KIIMMAaTa.
UenoBek pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTUHEHTOB 3a npeaeaaMu AQpukH.

DBOJIIOLMSI COBPEMEHHOTO 4ejloBeKa. EcTecTBeHHBI OTOOp B MOIMYNSIUSAX
yenoBeka. MyTanMoHHbBIM Tmporiecc M noiuMopdusm. llomynsimuoHHbie
BOJIHBI, Apeid TeHOB, murpamus u «3Q(PEeKT OCHOBATENs» B MOMYJSAIHIX
COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckue packl. IloHsatue o pace. bosbmme pacel: €BporieonHas
(eBpaswmiickas), aBcTpajo-HETpougHas (dPKBAaTOpUalIbHAasl), MOHTOJIOUIHAS
(asmaTcko-aMepuKaHcKasi). BpeMs u myTu pacceneHus 4esioBeKa Mo IUIaHETe.
EnuHcTBO 4yenoBeueckux pac. HayyHas HECOCTOSATENBHOCTh pacusMa.
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[TprucnocoOIeHHOCTh YesloBeKa K pa3HbIM YCIOBHSIM OKpYXKarollel Cpemsl.
Brnusinue reorpaduueckoit cpenbl u apelipa TeHOB Ha MOPQOJOTHIO H
($U3MOIIOTHIO YeTOBEKa

DKOCHCTEMBI B MMpuCymunuc MM 3aKOHOMCPHOCTH

7.1

PEBI[CJILI H 3aJa41 5KOJIOTHH. CBs13b DKOJIOTHH C APYIruMHu HayKaMHU.

Metoasr sxonoruu. [loneBble HaOMIOAEHUA. DKCIEPUMEHTHI B SKOJIOTHH:
OpUpOJHbIE W JabopaTopHble. MoaenupoBaHue B SKOJIOTMH. MOHUTOPUHT
OKPYKAIOIIEH CPeIbl: JTOKAIhHBINA, PETHOHATBHBINA U TJIOOATHHBIN

7.2

Dkosiornueckre (PakTopbl U 3aKOHOMEPHOCTH UX AeiicTBud. Knaccudukanus
AKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKHE, OMOTUYECKHE, AHTPOIIOTCHHBIC.
OO0mue 3aKOHOMEPHOCTH JIEUCTBUs dKojornueckux ¢akrtopoB. [IpaBuio
munumyma (K. llInpenrens, FO. JIu6ux). TonepaHTHOCTh. DBpUOUOHTHBIE U
CTEHOOHMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropel. CBeT Kak 3Kojormyeckuid Qakrop. [elicTtBue
pPa3HBIX YYAaCTKOB COJHEYHOI'O CHEKTpa HAa OpPraHU3Mbl. OKOJIOTHYECKHE
IPYNIbl PACTEHUM M KUBOTHBIX MO OTHOLIEHHUIO K cBeTy. CUTHaIbHAs POJIb
ceera. doronepuoansm.

Temneparypa kak oskonorumdeckuid (axrop. [eiicTBue Temmeparypbl Ha
OpPTraHU3MBlI. [TovikuiorepmMHbIe Y TOMOHMOTEPMHBIE OpPraHU3MBlI.
DBPUTEPMHBIE U CTCHOTEPMHBIE OPTAHU3MBI.

BnaxHocTe kak skosornyeckuil Qaxrtop. Ilpucnocobnenusi pacteHuil K
noJ/iep>kaHuio BogHoro Oananca. Knaccudukanuys pacTeHui 1Mo OTHOLLIEHHIO
K BoJie. [Iprcnoco6ienust >kuBOTHBIX K U3MEHEHHIO BOAHOTO pEXXHUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA36MHO-BO3AYLIHAs, MOYBEHHAas,
rIyOMHHasT TOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3MKO-XUMUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IIpucnocoOnennst opranu3mMoB K
KU3HU B PA3HBIX CPeIax.

buonornueckne putmbl. BHemHne u BHyTpeHHHE pPUTMbL. CyTOuHBIE U
TrOIMYHbIE PUTMBL.  [IpHCTOCOOJICHHOCTh OpPraHU3MOB K  CE30HHBIM
M3MEHEHUSIM YCIOBUM KU3HMU.

XKuznennsie Qopmbl opranuzMoB. IloHsiTue o0 JKHU3HEHHON dopme.
XKuszHeHHsle QOpPMBI pACTEHUIA: JI€PEBbsl, KYCTAPHUKH, KYCTaApPHUYKH,
MHOTOJIETHHE TpPaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (POPMBI KUBOTHBIX:
rUAPOOHOHTHI, T€OOUOHTHI, adpOOHOHTBHI. OCOOEHHOCTH CTPOEHHUS M 00pasa
AKU3HH.
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buotnueckune (bakTopsI. Bunet  OuoTHMYECKMX ~— B3aMMOICWCTBHUIA:
KOHKYPEHLIUSA, XHUIIHHUYECTBO, CcUMOMO3 u ero ¢opmel. Ilapasutusm,
Koomepanus, MYyTYyaJIN3M, KOMMEHCAJIN3M (KBapTUPaHTCTBO,

HaxyieOHn4YecTBO). HeTpoduueckne B3anmoeicTBus (Tonudeckue, hopudaec-
kue, (Qabpuueckne). 3HaUYCHHE OWOTHYECKUX  B3aWMMOJCUCTBUM IS
CYIIIECTBOBAHMS OPTaHU3MOB B cpejie oOuTaHus. [IpuHIMIT KOHKYPEHTHOTO
UCKJIIOUCHUS

7.3

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IIOIYJIALMH. [Tonymsamuss ~ kak
Ouonoruueckas cucreMa. Poib  HEOJHOPONHOCTH  cpeabl, (PU3NYECKUX
O0appepoB U 0COOEHHOCTEW OHOJOTMH BHJIOB B (POPMHUPOBAHUHM IMPOCTpaH-
CTBEHHOW CTPYKTypbl mnomysanuii. OCHOBHBIE ITOKA3aTEd MOMYJIALMNH:
YHUCJICHHOCTD, INIOTHOCTB, BO3PACTHAs U II0JIOBas CTPYKTYpPa, POKIAEMOCTD,
IIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHSL.

DKkosioruyeckas CTpykrypa nomyiasiuud. OUeHKa YUCICHHOCTH MOMYJIALINH.
Junamuka mnonymsiquu W e€  perynanus. buoTudeckuil  moTeHIMAa
nomyssiuuu. MojaenupoBaHue JAMHAMHUKA —monyisiiuu. KpuBble pocta
YUCJICHHOCTU monyisiiui. KpuBble BbDKMBaHMS. Perymnsius 4uCIEHHOCTH
NOMYJISIUNA: POJb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIMX OT IJIOTHOCTH.
DKoJioruyeckue crpaTeruu BuaoB (r- u K-ctparerun).

[lonsiTue 00 sKojOrMYecKkod Humie Buaa. Mecroobutanue. MHOromepHas
MoJieJib Kosiornueckor Humu Jx. .M. XatunHcona. Pa3zmepsl skoJiornueckon
Huiu. [loTeHmanbHas U peain30BaHHAs HUILIH.

Bua kak cucrema nomynaunuil. Apeanbl BUAOB. Buabl U MX KU3HEHHbIE
cTpareruv. 3aKOHOMEPHOCTH TIOBEACHUSI W  MUTPAlMil  KUBOTHBIX.
buonornueckre nHBa3uM 4y>KEPOJTHBIX BUIOB

7.4

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexmy
opraHu3mMamMy B OHOLIEHO3e. OKOCHUCTEMa KaK OTKpbITas CHUCTEMa
(A.JIx. Tencnu). DyHKIIMOHATBHBIC OJOKM OpPraHU3MOB B DJKOCHCTEME:
OPOAYLUEHThl,  KOHCYMEHTBI,  peayleHThl.  Tpoduueckue  ypOBHHU.
Tpoduueckue nenu u cetu. AdnoTrueckue 0710k 3KocucteM. [10UBbI U UITBI
B 3KocucTeMax. KpyroBopoT BEIECTB M IOTOK HEPTHH B 3KOCHCTEME.

OcHOBHBIE  TIOKa3aTelu  JKOCUCTeMbl. buomMacca U NpPOLYKIUS.
DKOJIOTMUECKHE MUPaMHUJIbI Yhcell, 0MOMacChl U SHEPTHUH.

Hanpanennbie 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cyKueccuu. [lepBuunbie
U BTOPUYHBIE CYKIIECCUM M UX MPUYUHBL. AHTPOIIOTEHHBbIE BO3ACUCTBUS Ha
cykueccun. KnmmakcHoe — coobmiectBo. buopaznoobpazue U MOJIHOTa
KpPYrOBOPOTAa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.
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[IpupoaHbpie 3KOCUCTEMBI. AHTPOIIOT€HHBIE 3KOCHCTEMBI. ATPO3IKOCHCTEMA.
Arpoueno3. Pa3nmuuusa  Mexay — aHTPONOTE€HHBIMH M NPUPOJHBIMU
DKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opojackas
¢dnopa u dayna. CuHaHTponu3anus ropojackoil ¢aynsl. buonoruueckoe u
XO35MCTBEHHOE 3HAYEHHE arpodKOCUCTEM M ypOOIKOCHUCTEM. 3aKOHO-
MEpPHOCTU (OPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUNA OPraHU3MOB B
HKOCUCTEMAX.

ITepenoc SHEpPIUn u BEIIIECTB MEXKITY CMEXKXHBIMH 3KOCH-
cTeMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJIAIMA U SKOCUCTEM B YCIIOBUSX
€CTECTBCHHBIX U aHTPOIIONCHHBIX BO3JICUCTBUI

7.5

buochepa — obOmennanerapHas 000104Yka 3eMIIM, TJI€ CYIICCTBYET WIIH
cymectBoBana >ku3Hb. Yuenue B.U. Bepuaackoro o o6uochepe. Obnactu
o6uocdeps! u e€ cocran. JKuBoe BelecTBo 6rochepsl U ero GyHKIIUU.

3aKOHOMEpPHOCTH cyuiecTBOBaHUsI Onocdepbl. OcoOeHHOCTH Onochepsl Kak
mo0anbHOM  3KOCUCTEeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoTbl BelECTB W OMOT€OXMMHUYECKHME LUKIbBI (YIriiepoaa, a3oTa).
PutmMugyHOCTS siBIICHHI B OHnocdepe.

3oHanbHOCTE Ouocdeprl. Ilonstue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYHJpa, XBOWHBIC Jieca, CMEIIaHHbIE W ITUPOKOJMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, MYCTBIHM, TPOIHUUYECKUE Jieca, BBICOKOropbs. Kimmar, pacTu-
TEJbHBIN U )KUBOTHBII MUpP OMOMOB CYLIH.

Crpykrypa 1 QyHKIIHS KUBBIX CUCTEM, OIICHKA X PECYPCHOTO MOTCHIIMANA U
6nocdepHbIx QyHKIII

7.6

DKOJIOTUYECKUE KpU3UCHI W UX NpUYUHBL. Bo3neiicTBue uyenoBeka Ha
ouocdepy. 3arps3HeHue Bo3aylIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HEeHHE
BOJIHOW cpeapl. OxpaHa BOJIHBIX pecypcoB. Paspymienne mouBwl. Oxpana
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpPOINIOTE€HHOE BO3JCHCTBUE HA PACTUTEIBHBIA W KUBOTHBIA mMup. OxpaHa
PaCTUTENIBHOTO U )KUBOTHOTO MUpa. OCHOBHBIE TPUHIIUIIBI OXPAHBI IPUPOIBI.
Kpacaesie xHuru. Ocobo oxpansembie npupognbie Tepputopun (OOIIT).
Boranuyeckue caibl U 300J10THUECKUE TTAPKH.

OCHOBHBIE TPUHUUIIBI YCTOMYMBOIO PA3BUTHS YEJIOBEUYECTBA U IPUPOJIBI.
PannonansHOe MOPUPOIONONIB30BAHUE UM COXpaHEHHUE OHOJOTHYECKOTO
pa3zHo00pa3us 3eMiu
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