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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero ooiiero odpa3zoBaHus pazpaboTaHa Ha ocHoBe dDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HJIKM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpPHpOBaHHE TIO pa3ieliaM U TeMaM, paclpelesieHHe Mo KiaccaMm,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30BaH TMPUHIHUII TPEEMCTBEHHOCTH C HW3y4YeHHEM OWOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJICTaBICHUM O 310pOBOM 00pa3e >KWU3HH, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMpPEIMETHBIM pe3yJbTaTaM OOy4YeHHUs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYueOnsbiil npeamer «buosorus» Ha ypoBHE CpeAHEro oOLIero o0pa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, FIBOTIOLIUOHHOTO YUYEHHS U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro ColepX aHUsl COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takxke HMHTErpamus OHOJIOTMYECKMX 3HAHUNA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K W3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YyYalOTCSl OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OHMOJIOTUH, AMOPHUOIOTHU U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTUH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3WM M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOMYJISIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHaja B COACPKAHUU MPOTPAMMBI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BAKHEHUIIIUX OMOJIOrMYECKUX U SKOJIOTHYECKUX MPOOIIEeM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCII0JIb30BaTh 3TH 3HaHUSA B (POPMHUPOBAHUU MHTEpECa K ONpeNeaeHHON o0JiacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHHH, MHOTOO0Opa3Wh U OCOOEHHOCTSAX OHMOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTHUH, HOMOPHOJIOTHU W OHWOJIOTHM Pa3BUTHS, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIHMAIbHO-D)KOHOMHUYECKUMU M  HKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduakTuki MHGEKITMOHHBIX 3a00J€BaHUi, TIpaBUiIa MOBEACHUS B TIPHUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YyYAIOMIMXCSA WHTEIUICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a9, MOJACTUPOBAHUS OMOIOTUIECKUAX
00BEKTOB U MIPOLIECCOB;



BOCTIUTAHUE Y OOYUYAIOIUXCA IEHHOCTHOTO OTHOIIEHHS K JKUBOM MPUPOE B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIllN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpyXXaromux Jrojeid  (coOmromeHuss Mep npoduinakTuku — 3a0o0JieBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

CBSI3b C PABOUYEN TPOI'PAMMOM BOCIIUTAHU S IIIKOJIBI

Peanmzarusi BoCcIMTAaTEIBHOTO TIOTEHIMANA YPOKOB OMOJMOTHMH (YypPOUHOH
JCATCIBHOCTH, AyJWTOPHBIX 3aHATHA B pPaMKax MaKCUMAaJbHO JIOMYCTHMOM
y4eOHOM Harpy3Kku) MpeaycMaTpUBaeT:

- MakCHUMaJbHO€ HCIOJIb30BaHME  BOCIHUTATENbHBIX  BO3MOXKHOCTEH
collepKaHUsl ypOKOB i (OpMHUpPOBaHUS Y OOyYarOMIMXCA POCCHUHCKHUX
TPAIUIIUOHHBIX  TyXOBHO-HPABCTBEHHBIX U  COIUOKYJIbTYPHBIX II€HHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUSI HA OCHOBE MCTOPUUYECKOT'O MPOCBEIICHHUS;
noI00p COOTBETCTBYIOIIETO COACPXKAHUS YPOKOB, 3a/laHHM, BCIIOMOTATEIbHBIX
MaTepHuajoB, MPOOJIEMHBIX CUTYAIIUN JJIs1 00CYKICHUIH;

- BKJIIOYEHUE B COJEP)KAHHUE YPOKOB IEJEBBIX OPHUEHTHUPOB PpE3yJIbTaTOB
BOCIUTAHUS, MX YU€T B ONPEIeTICHUN BOCITUTATENIBHBIX 3a7]a4 YPOKOB, 3aHSATHH;

- BBIOOpP METOJIOB, METOJMK, TEXHOJIOTHI, OKAa3bIBAIOIINX BOCIHUTATEIHHOE
BO3/ICHCTBHE HA JTUYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM UACAIOM, IIEIBI0 U
3alayaMy  BOCTIMTAHMSI, LIEJIEBHIMH OPUEHTUPAMH PE3YIbTATOB BOCIHUTAHUS,
peanu3aIuio MPUOPUTETa BOCITUTAHUS B YICOHOMN e TEIHHOCTH;

- TpUBJICUYCHHE BHHUMAHMS OOYYaIONIUXCS K IIEHHOCTHOMY AaCIEKTy
M3y4aeMbIX Ha YpOKaxX TMPEAMETOB, SBIECHUH W COOBITUN, WHUIIMUPOBAHUE
00CYXXJIeHH, BBICKA3bIBAHHI CBOEr0 MHEHHUS, BBIPAOOTKH CBOETO JWYHOCTHOTO
OTHOMICHUS K U3Yy4aeMbIM COOBITUSM, SIBJICHUSM, JINIIAM;

-  NpPUMEHEHHWE  WHTEPaKTUBHBIX  ¢GopM  ydueOHOU  paboThl  —
WHTEJUICKTYaJbHbBIX, CTUMYJHPYIONUX TO3HABATEIBHYI0 MOTHBAIIMIO, HWTPOBBIX
METOJMK, JUCKYCCHH, JarolIMX BO3MOXXHOCTh TPUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOTO JIMAjora; TPYNIOBOW pabOThl, KOTOpas Y4YUT CTPOWTH
OTHOIICHUS W JEHCTBOBATh B KOMaH[IE, CIIOCOOCTBYET Pa3BUTHIO KPUTHUYECKOTO
MBIIIICHUS;



- noOyxJeHue oOydaromuxcs coOJ0JaTh HOPMbI TMOBEACHHUS, IPaBUIIA
OOIICHHS CO CBEPCTHUKAMU U MEJArOrHUYeCKUMU PaOOTHUKAMH, COOTBETCTBYIOIINE
YKJIay IIKOJIBI, YCTAHOBICHUE H MOAIEPKKY JOOpOKeTaTeNbHON aTMOC(hEpHI;

- OpraHM3alfi0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX U 3PYyIUPOBAHHBIX
00yJarounXxcs HajJ HEYCIEBAIONIUMH OJHOKIACCHUKAMHU, B TOM YHUCIIE C OCOOBIMU
00pa3oBaTeIbHBIMU ~ MOTPEOHOCTSAMH, JAIOMIETO0  OOYYaIOIUMCS  COI[HATBHO
3HAYUMBIN OTBIT COTPYAHUYECTBA M B3aUMHOW MTOMOIIIH;

- UHUIUUPOBAHUE U TIOJACPKKY HCCICIOBATEILCKON JESTENbHOCTH
00y4arounxcs, TUIAHUPOBAHWE W BBHIMIOJHEHHE WHIMBUAYAIBHBIX U TPYHIOBBIX
MPOEKTOB BOCIUTATEIbHOM HAMPABICHHOCTH.

Pesynpratel emuHCTBa y4eOHOW W  BOCIUTATENBHON  JI€ATEIHHOCTH
OTpaKeHBI B pasjierne padoueil mporpaMmbl «JIMYHOCTHBIC Pe3yIbTAThl U3YUYCHHS
yuebHoro npenmMera « Buosiorus» Ha ypoBHE CpeTHETO 00IIEero 00pa3oBaHUsy.

OO61iee 4McI0 YacoB, OTBEJCHHBIX HA M3y4YeHHE OMOJIOTMU Ha YriyOJIeHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHs] OHMOJIOTHUU
OCYIICCTBISICTCS C YYETOM CHCHM(PUKH €r0 COACP)KAaHWS M HANpPaBICHHOCTH Ha
NpOJOJKEHHE OMOJOTHYEeCKOro O00pa3oBaHUs B  OpPraHU3alUSgX CPEIHETrO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MTPU 00YUEHHH OMOJIOTHUN Ha YIIIyOJIEHHOM YpOBHE
ABJIAETCS TPOBEJEHUE JTA0OPATOPHBIX M TMpaKTHUYeCKuX paboT. Tawke yuyactue
oOy4JaromuXxcs B BBIMOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaloT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUATIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue HaykM U HU3ydyaeMmble ~HMH  MPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH 4YEJOBEKAa: MEAMIIMHE, CEJIbCKOM XO3SIHUCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, MAUCKPETHOCTb U LEJIOCTHOCTD,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHU3MEHHBIMN, MOIMYJISIIUOHHO-BUAOBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIx cucteM. Metonbl Ouonormueckor Hayku. HaOmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runores3a. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCT.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucTteMbl», «CBOWCTBAa JKUBOW MaTepum», «YPOBHH OPTraHU3alUU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopust (T. l1IBaHH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue ¢uxcuposanHulx
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIN MHUKPOCKOID,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, snextpodopes, auddepeHMANbHOES IIEHTPUPYTHUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OUOJOrhuYecKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukanuss  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdoOHBIE cBOMcTBa. Kilaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B Mmosekyiae ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE U OMO(DU3UUECKUE HCCIEAOBAHMS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

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

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOIbI», «BemecTtBa B cocTaBe Opranu3MoB», «CTpoeHHe
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoTHueckas W mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapUOTHUYECKOU KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTuBHbIA TpaHcnopT). llomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutommazma. [uto3ome. [lutockener. [IBuxenue nurormiazMbl. OpraHoUAbI
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOWJAbl KIETKH: DHJIOIUIa3MaTUYeCcKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMmOpaH. [maakuii  (arpaHynispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIIACTHI BBICIINX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMAaTHH, KapHUOILJIa3Ma, SJIPBIILIKU, UX CTPOCHHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHNE MPOKAPUOTHICCKON KICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IIpakTnueckas padora «/3yuyeHue cBOMCTB KIETOYHON MEMOPAHBI.

JlabopaTtopnas padora «lccnenoBaHue IuiasMoiiM3a M JeIuia3Moiin3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIIISAIIMS — JIBE€ CTOPOHBI MeTaboim3Ma. Turmbl oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHUE, CBONCTBA M MEXaHU3M JICUCTBHUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuYHBI CHUHTE3 OpraHUYECKHX BEIIECTB B KieTke. DOTOCHHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpogykTuBHOCTHh (hOTOCHHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

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

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICTICHUE TITIOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaszwvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «DOTOCUHTE3Y, «IHEpreTudeckuil oomMen», «bruocunres
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMUIIa3bl WM KaTaias3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHE ITPOIIECCOB OPOIKEHHUS U JBIXaAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmartpuuHbii cuHTe3 PHK. IlpuHnmrsr
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanwe amuHOKHCIOT. Ponb pubocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. MaHo). Monekynsaprvle mexanusmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

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

Tabmuipl u cxembl: «buocunrte3 Oenkay, «l'eHeTnueckut kKoa», «Bupycei»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHreTndeckuit  (MOCTMUTOTUYECKHI),  CHUHTETHYECKUM U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexannsm perumkauuu JJTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl MuTo3a. KapuoknHes W muTOKMHE3. buojornueckoe 3HaueHUE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughgpepenyuposku, cmapenus u eudeau kKiemox. «lugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocCBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHu3ma. TKaHH, OpraHbl u
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB XUBOTHBIX U YesioBeKa. DYHKIIMKU OPTraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OopraHu3moB.  JIBM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. [{pixanue >xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTteMa 4esnoBeka. MeXaHu3M BEHTWIALMU JIETKUX y MTHUL] U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepale,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbel BbieneHus. @OuibTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uesnoBeka. [louku. CTpoeHne u (pyHKIMOHUpOBaHHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMra y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpPOBBI M HX NPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Polib BpOXAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuel u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JIMCTOBOM IUIACTHHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI11eYHOnmOI0CTHRIEY, «Cxema  TIMUTaHUS  PACTEHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbIKatomuxcsi»,  «HepBaas  cucrema  mrumy, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa U OeJIKOB MoJ1 IecTBUEM (PepMEHTOB, 00OPYIOBaHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlaGopaTropHasi padora «3yuyeHue TKaHel )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmenTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoaspiieBoe pazButue. ['amerorenes y ;kMBOTHBIX. 110J10BBIE KENE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
llemepmunuposannoe u HedepmunuposanHoe Opodnenue. bracmyna, munsi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUeCKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdo3oM y O€ClO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXEHU», «Pa3MHOXKEHHE XJIaMHUJIOMOHAIb», «Pa3MHOXEHUE JBIJIEHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro »xyka», «Pa3zButue capaHumy,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

O6opyoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpPENapaThl SULEKIETOK H|
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ TE€HETUKU:  TUOPUIOJIOTUYECKHUM,  IUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl FTeHeTUKNY», «CXEMbI CKpeIIBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uesnocTHas cucrteMma. [ImenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKIIUMA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun apozodpunbs», «KapuoTunm OTHUIBDY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTpAlMd CLETUIEHHOTO HAcJleJOBaHUsl IMPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

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

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3akoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (GOpMUPOBAHUM
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKHUX PIJ0B B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: XKUBbIE U TepOapHble SK3EMIUIIPbl KOMHATHBIX PAacTeHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

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

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIMPOBAHKUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKON T'€HETUKHU B MPENOTBPAIICHUH U JICUCHUU T€HETHUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie QakTopbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YENOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuW. Ponp cenexkuum B CO3JaHUM COPTOB PACTEHHUU U IOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUcnbrtanue
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalHUil y KyJIbTYpPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIBaHue, Wid ayropuauHr. I'erepo3uc u ero mnpuuuHbl. McnonszoBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4EHHE N€HETHMYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU H
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YesaAx YIyUuleHUs Cyuecmsyouux u co30aHus H08blx NOpoo, JTUHULL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

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

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

JlabopaTopHasi padora «/I3yueHue cOpToB KyJbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBI y4YacTOK, B TEIJIMYHOE XO3SHCTBO, B JaOOPaTOpHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanuiuonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJIOTMi M MHCTPYMEHTOB LEJIECHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBIX. Kpunobanku. ComaTtnueckas rubOpuauzanmuss U COMATHYECKUU
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTALMM SIIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJOBEeKa MJi OLICHKH COCTOSIHUSL €ro 310poBbs. McNonab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBL.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosnoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI  OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor teopun HIBomouuu (CTDI). HeltpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. llImansraysen, Ix. Xomnuneitx, /1. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta nyremectsus Y. Jlapsunay, «Haxonku Y. apBunay, «®opmbl 60pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOIIEHUS JBWXKYIIUX CHJI OSBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHOoOOpas3wsi W CTPYKTYphl momyssiuid. M3meHneHnue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTApHOE 3BOJIOLMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJIICHHbIE W3MEHEHMsSI 4YacToT aieiaedl B momyisuusx. Oddexr
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIoTHYecKas (pEenpOAyKTHBHA).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPTaHW3MOB  KaK  PE3yabTaT  MHUKPOIBOIOIUH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIUIONAU3AIIMS,
rubpuanzanus). JJmuTeasHOCTh ABOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMOMOHHOW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUYMBOCTU K aHTUOMOTHKAM U CHOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOIIUNY, «IJKOJIOTHYECKass M30JSALUs MONYJSIHUN ceBaHCKOU (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbiii Menanu3m», «KuBble nckomnaembiey», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «Crnocobsl BUa000pazoBanus», «l'eorpaduyeckoe BUA00Opa3oBaHHE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«JTonurmonasl pactenuit», «KanmycTHO-penedHbIii THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH Pa3IMYHBIX TMPUCTIOCOOJICHMUM, dYydella NTHI[ M 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCThY.

JlaGopaTtopHas paGora «CpaBHEeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomtonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumibi-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
ABOMIONMH. ['€HeTHYecKre MEXaHW3Mbl DJBOJIIOIMA OHTOT€HE3a U TMOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJIbl MOCTPOCHUS (PUIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mronnep, 3. I'ekkenb.

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penmukth»y, «HavanpHbie cTaguu SMOPHUOHAIBLHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUM KU3HU (KpEalLlIOHHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu u acCTpOOHOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reojornyeckasi) dBOJIONUSA. XHMHUYECKAs DBOJIONUSA. AOWOTCHHBIH CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanue monmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TuIoTe3a
I'. Mémnepa. PubGo3umbl (T. Yek) u runoresa «vmupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHoJiorusi. ['eoxpoHosornyeckas mkana: 30Hbl, 3pPbl, IEPUOIbI, FTOXHU.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBoNtoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokaproTHl U SyKapuOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacreHui. Bpixon pactenud Ha cymy. llosiBieHue CHOpPOBBIX pacTEHUW W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBbie XopnoBbie XUBOTHBIE. JKHU3Hb B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuxiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEpUoAaM: apXel, MPOTEPO30i,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHHSI — 3KOJOTMYECKHE KPHU3UCHI Ipouuioro. [IpuduHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3mMoB. OCHOBHbIE CUCTEMATUUYECKHUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpamuu

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

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMO3apoKIeHHs Ku3HW», «Cxema ombiTa C. Mumiepa, I'. IOpuy»,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoMOLMNY, «CxeMa 00pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdossl  pacrenuit»y, «PuHHOPUTHY, «OIHOKIECTOYHBIE BOJOPOCIH,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBI®, «3€MHOBOJIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre )XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHASI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yy4e€la NTULl WU 3BEPEN,
KOJUICKIIUM OKAaMEHEJIOCTEM, MOJIE3HBIX HMCKOMAEMbIX, MYJISDKM OpPraHHMYE€CKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaboparopHas paGora «/3yueHne M ONMUCAHUE HCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTICJIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONOIOrUd. MeTOIbl aHTPOTOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPaBHUTENIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiue cuiibl (pakTopbl) aHTPOIOTEHE3a: OUOJIOTHYECKUE, COI[HAIbHBIC.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YenoBek yMmelnblid, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJ JIOJEH XOJIOAHOTO KiauMaTa. YeaoBEeK pa3yMHbIM COBPEMEHHOTO THIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeKa. MyTauuMoHHBIM mpouecc U noauMop@usM. IlonmynsiuuoHHbBIE BOJHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpems u myTu paccelieHHsl 4enoBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(U3HONOTUIO YelloBEeKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemMoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIINE CUIIBI aHTPOIIOT€HE3A», « DBOJIFOLIMOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MyJSDKH — OKaMEHENIOCTeH, TMPEeAMETOB  MaTepHaTbHOM
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IHAMIAH3€, MOJEIb KHUCTH YEJIOBEKAa MU KHUCTH
LIMMIIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJoruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBAa CBS3€H 4enoBedecTBa ¢ Npuponoil. dopmupoBaHue
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojorumy», «Mertoabl skonorun», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasumino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opranu3msl. [IoMKMIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
noJ/Iep ka0 BomHOTO Oanmanca. Knaccudukamuss pacTeHUI MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpensl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THIAPOOMOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBO). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuiel U cxembl: «Okojiorudeckue (QakTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacteHuit», <« KusHeHHbie (GOPMBI  KHUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3IMYHBIX HKOJOTHYECKUX (akTOopoB, repbdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEII0TI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuil, OTHOCSIIMXCA K TUrpodurtam, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUICKIIMM PACTEHUU W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOPM, KOJIECKIIUH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOECHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMAHOCTH Cpebl, GU3NIECKUX OApbEepOB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHUYECKAsT CTPYKTypa nomyisaiuu. OLeHKa YUCICHHOCTH TMOMYJISIUU.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBanue TMHAMUKY NONyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTHUYECKUE CTPATETuU BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

Bua kak cucrema mnonynsuuid. Apeansl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmuiel M cXeMbI: «DKOJOTHYECKHE XapaKTCPUCTUKH TOMYJISITUN,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MeEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa Kak OTKpbiTas cucteMa (A. JIx. Tencnu). DyHKIMOHAIBHBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBl.  buomacca ®W  MOPOTYKIIHS.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYHAHBI. AHTPONOTEHHBIE BO3JICHCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031iCTBEHHOE 3HAYCHHE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoco 3ggexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUA ~ AHMPONO2EHHO20  B030€UCMBUSL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «Ctpykrypa  OMoueHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpynIbsl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BelIeCTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKonoruyeckas nupamua OMoMacch», «IKOJOTHYECKAsl MUpamMuia SHEPTUn»,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBlieHHe jeca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBApUYM KaK MOJIEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenune paszHooOpasus MEJIKUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WId B TEIJIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnnanerapHas o0ojiouka 3e€MIJIM, TJ€ CYIIECTBYET WIH
cylllecTBOBasa kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl Onocheprbl. OcoOeHHOCTH Guochepsl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE U NIMPOKOJIMCTBEHHBIE JIeCca, CTENH, CABaAHHBI,
YCTBIHU, TPOIIMUYECKHE Jieca, BBICOKOropbsi. Knumar, pacTuTenbHbli U >KUBOTHBIH
Mup OMOMOB CYIIIH.

CtpykTypa u QyHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NOTEHIIMANIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepuanckuii, 3. 3rocc.

Tabnmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emamy», «Tynapay, «Taitra», «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPAHBl MPHUPOIBI.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
borannyeckune cajpl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanmonanpHO€  HPUPOJONOIB30BAaHME M COXPAHEHHE  OMOJOTHYECKOIo
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSTHBIE ITOCIIEICTBHS.

Pa3BuTHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocbepezarouiei u
KOHKYPEeHmocnocoonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



aKopeabunumayuu dKocucmem U cnocob6os 060pbObl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OxXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIZICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKOMN
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMA pPa3BUTHS OHOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPHUHATHIMU B OOIIECTBE MpaBHJIAMH W HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHONIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaIOIIUXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B MPOIIECCE pealiu3allid OCHOBHBIX HalpaBICHUUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, YBaK€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIIEIHUIO U MaMATHUKAM IIPUPOJIBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIIEeCTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEACHMUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJMTEIISIM, CO3aHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX [MOCIEACTBUMA s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOAOIIONB30BaHNEM  (COONIOICHWE  TIpaBWJI  TIOBEACHHWS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(GbOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOTO MBIINUICHUS, CO3JaHUW IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWMOJIOTHHU IS COBPEMCHHOW IMBWIIM3AIUU:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieyeHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (YHKIIMOHAIBHOW IPpaMOTHOCTH oOydarommuxcs, GpopMupyemMon
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU TOTPEOHOCTSIMU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LEIOCTHOCTh HAY4YHOW KapTUHBI MHpa U CHeudUuKy METOJIOB TIO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHHUBEpCAJIbHbIE y4yeOHble JielicTBUS (TIO3HABaTEbHbIE, KOMMYHHKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKHUE 3HAHWUS W  yHUBEpPCAJIbHBIC ydeOHBbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yUeOHBIC ICHCTBHUSA, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHbIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYeCKHe JAeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUH (BBIACIATh UX XapaKTepHBIC NMPU3HAKH, YCTAaHABIHNBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHE MMOHATHS ISl 0OBSICHEHUS (DaKTOB M SIBJICHUM
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST peACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX TTPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3a]1a4, IPUMCHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJOTHECH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJAUTh apryMEHThl JUIs JT0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAHH (TEKCTE YIeOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpPOBATh 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIb30BAHUS Pa3IMUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATH XHMHYECKUe, (Qundeckue U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIBHO BBITIOJHEHUS MpeJiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO HU3JIAraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (HOPM B3aUMOCHCTBUS MPU PEIICHUH YIeOHOM 3a1a9H;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHUIO: COCTaBJATH IUIAH JIEWCTBUU,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh HJAEU C TO3UIMM HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIMPOKOW DSPYAMIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLIEHUBATh PHUCKH W CBOECBPEMEHHO IPUHUMATh PEIIEHUS [0 HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEeATENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecTeYeHHUE
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAaHHOCTh 3HAHUW O MeCT€ W pOJM OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUEC CHCTEMON  OHOJIOTMYECKMX 3HAHMM, KOTOpas BKIIFOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOUN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacCTEHUl, >XUBOTHBIX, YEJIOBEKa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPpOPHOro TUMOB MUTAHUSA, OTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBJIMBATh B3aWMOCBSI3M MEX]y OpPraHOMIaMH KIETKH M HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BEelIEeCTB, dTallaMH KJIETOYHOTO IIUKJIA U )KU3HECHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GOpMYyIUpPYsS LEJdb HUCCIEIOBaHMS, AHAJIU3UPOBATH IOJYUYECHHBIC
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYEHHBIE  pEe3yJbTaThl HAa  yUYEHHYECKHX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUI B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymiell mpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTMYECKOro oOpa3oBaHMs B  OpraHu3alUsax CpeaHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcUCTeMma, Ouocdepa), OHOJOTMYECKUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxojactsa K. M. boapa), mpaBuna (munumyma 1O. JluOuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, M3MepeHue, HaONIOJICHHE, SKCIIEPUMEHT), CIOCcOO0aMH BBISBICHHUS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOT O
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBSI3M MEXJIY MPOLECCAMHU SBOJIOLNH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUIIOB K Cpele OOMTaHHs, aOMOTHYECKMX U OMOTHUYECKHX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CTUHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh WX IKCIICPUMEHTATHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAayYHBIX OOIIECTB, H
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOnsTh TMO3HABaTEIbHBI WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIEeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u (GyHKIIUH OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYyKarollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTnyeckue padornl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak xkoMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI opraHHU3aluAa )XUBBIX CUCTEM

WcTopus OTKPBITHS U NU3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosorun. [IpakTrdeckas padora «3ydeHue
METO/I0B KJIETOYHON OHOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUGYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTAaB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opranuyeckue BEIIEeCTBA KIETKU — OEIKU.
JlaboparopHas paboTta «OOHapyx eHHE
OETTKOB C TIOMOIIIbIO KAY€CTBEHHBIX PEAKITHID)

0.5

CoiicTBa, K1accupuKanys u GyHKIUH
OenkoB

10

OpraHI/IquKI/Ie BCIICCTBA KIICTKH —




YTJIEBOJBL

11 Oprannyeckue BeecTBa KICTKH — JUIMUIbI
Hyxneunosbie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccrnenoanue 05
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JINYHBIX OPraHU3MOBY

13 Crpoenue u ¢pyukiuu ATO. Jlpyrue
Hykseozunrpudocedarsr (HTD)

14 CexBenupoBanue [JHK. Metoasl reHoMUKH,

TPAHCKPUTITOMHUKH, TIPOTCOMUKH

15 MeTo1bl CTPYKTYpHOM OHOIOTHH

16 Tunsl knetok. [IpokapuoTuueckas KieTka
CtpoeHue s3yKapuoTHYECKON KIIETKH.

17 [IpakTuueckas padota «3ydueHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBII anmapar KJIeTKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTrueckas padota «M3ydeHne IBHKCHUS 0.5
LUTOIIA3MbI B PACTUTENIBHBIX KJIETKAX)»

[TomyaBTOHOMHBIE OPTraHOUIbI KJIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 05
paborta «VccnenoBanue mia3Moin3a u '
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbBIE OpraHOW/IBI KJIETKH

22 Crpoenue u GyHKIUH s71pa
CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK

23 sykapuoT. JlabopatopHas pabdora «3yueHue 0.5

CTPOCHHA KJICTOK Pa3JIMYHBIX OPraHUu3MOB»




AccumMmwIALMs U JUCCUMWIALUS — JBE
CTOpOHBI MeTabosn3Ma. Tursl oOMeHa

24 BemecTB. JJabopatopras pabota «3yuenue 1
KaTaJINTUYECKOU aKTUBHOCTH ()epMEHTOB (HA
MIpUMEPe aMHUIIa3bl WIH KaTaasbl)»
@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonusma. JlabopaTopHas

25 paborta «3ydyenue pepMeHTATUBHOTO 1 0.5
paciiernieHus! MepoKCHaa BOIOPOia B
PaCTHTENHHBIX U JKUBOTHBIX KJIETKAX)

26 benku-akTuBaTophl U OEIKU-UHTUOUTOPBI 1

27 ABTOTpOGHBIN TUIT 0OOMEHA BEIIECTB

28 dorocuHTE3 1
XemocuHTe3. JlaboparopHas padoTa

29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 1 0.5
XEMOCHHTE3a»
AnHaspoOHbIe opraHu3Mbl. Buibl OposkeHus.

30 JlaGopaTtopHnas pabora «CpaBHEHHE 1
MIPOLIECCOB OPOKEHUS U IbIXaHUS

31 AspoOHBIE OpraHnu3Mbl. DTaIbl 1
SHEPreTHYeCcKOro ooMeHa
DHeprus MeMOpPaHHOTO IPaIue€HTa MPOTOHOB.

32 Cunre3 AT®: padota mpotonHoit ATD- 1
CUHTA3bI

33 Peakuuun MatpuyHOro cuHTe3a 1

34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1

35 Tpancisus u e€ 3tTanbl 1

36 KoaupoBanue amunokucnot. Pons pubocom 1




B OMocuHTE3€E OeIKa

Opranuzanys resoma y IpokKapuor u

37
9yKapuoT

38 MouiekynspHble MEXaHU3MBbI SKCIIPECCUU
I€HOB Y 3YKapHuoT
Bupycsl — HeksieTouHbIe POPMBI KU3IHU U

39 oOnuratHele napasuTsl. [Ipakrnueckas 0.5
pabota «Co3anue MoJIenu BUpycay

40 BupycHble 3a001eBaHus YeIOBEKa,
YKUBOTHBIX, PACTEHUI

41 HanorexHosmornu B OMOJIOTUH U MEIUITNHE

42 JKU3HEeHHEBIN IUKIT KJIETKA

43 Martpuunsiii cunte3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora

44 «3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»

45 JleneHue KICTKH — MHTO3
Tunel knetok. KapuokuHes U HIUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmroaenne muto3a 05
B KJIETKaX KOHUMKA KOpeIlKa JyKa (Ha '
TOTOBBIX MUKpPOIIpernapaTax)»

47 Perymsmus ;xM3HEHHOTO UKJIA KIETOK

48 OpranusM Kak €IMHOE 11eJI0€

49 Txanu pacrenuil. Jlaboparopnas paboTa 05
«M3ydeHne TKaHeH paCTCHUIN» '
TkaHu )KMBOTHBIX M YEIOBEKA.

50 JlaGopatopHas pabota «/3yueHue TkaHen 0.5

KHUBOTHBIX»




Opransl. Cucremsl opranos. JlaboparopHas

o1 paboTa «M3y4yeHue opraHoB BETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBI>KEHUE OPraHu3MOB 1

o4 [Intanue oprann3zMoB

55 [MuTanne 03BOHOYHBIX )KHBOTHBIX. 1
[MumeBapuTenbHAs CHCTEMA YEIOBEKA

56 JlpIxaHue OpraHu3MOB 1

57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H 1
9eoBeKa

58 TpaHCIOpT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cuctema mo3BOHOUHBIX 1
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMon 1

61 3ammTa y opraHu3MOoB 1

62 NmMmyHHas cucteMa deoBeka 1

63 PazapakxuMocTh 1 perynsmnus y opraHu3MoB 1

64 ['ymopanbHas perymsius 1 SHI0KpUHHAs 1
CUCTEeMa KUBOTHBIX U YeJIOBEKa

65 @opMBbI Pa3MHOKEHHUS OPTraHU3MOB

66 [TonoBoe pa3MHOKEHHE

67 Meiio3
I'ametorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTopHast paboTta 1 05

«I/I3yquI/Ie CTPOCHHUA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpCIIapaTax»




69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIMCTKOB

71

Poct u pa3zsutue xxuBoTHbIX. JlabopaTopHas
pa60Ta «BpIsiBIIEHUE TPU3HAKOB CXOJICTBA
3ap0nmme171 ITIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHUE U pa3BUTHE pPaCTEHUM.
JlabopaTtopHnast pabora «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTECHHUI

0.5

73

Hcropust cTaHOBIEHUS U pa3BUTUS T€HETUKH
KaK HayKu

74

OCHOBHEBIE IOHATHUSA ¥ CHMBOJIEI T€HETUKH.
JlaGopaTtopHnas paborta «JIlpo3odmia kak
00BEKT TeHETUIECKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIE0BaHUs TPU3HAKOB.
MoHOoTHOPUAHOE CKPEIINBAHHUE.
[IpakTuueckas padota "U3yuenue
Pe3yIbTaTOB MOHOTUOPUTHOTO CKPEUIUBAHUS
y npo30duiisr"

0.5

76

HI/ITOHOFI/I‘IGCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOFO
CKpPCIIUBAHUA

77

AHa.]'H/ISI/Ipy}OH_ICC CKpCIIUBaHUC. Henonnoe
JOMHUHHPOBAHUEC

78

JurubpunHoe ckpemuBanue. [lpakrnueckas
pabota «3ydyeHue pe3yabTaToB
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HIIBI»

0.5

79

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




CKpCILIMBaHUS

80 CuenuieHHOE HacJeI0BaHE TPU3HAKOB 1
81 XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH 1
82 I'enerunka mosa 1
83 I'eHOTHT KaK [IEIOCTHAS CHCTEMa 1
84 I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA 1
paCTCHHIA, )KUBOTHBIX U YEJIOBEKA
85 N3meHunBOCTE NPU3HAKOB. Buasl 1
W3MECHUHUBOCTH
86 MoudukanuoHHas U3MEHIHNBOCTh 1
BapranunonHslli psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota
87 «MccnenoBanmne 3aKOHOMEPHOCTEN 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapuaiuoHHOTO psja U
BapHallMOHHOW KPUBON»
88 I'enotunuueckast U3MEHYUBOCTb. 1
KomMOunaTiBHas ©3MEHYUBOCTh
MyranuoHHast U3MeH4YUBOCTh. [IpakTnyeckas
89 pabota «Myrtanuu y apo3odribl (Ha 1 0.5
TOTOBBIX MUKpPOIIpernapaTax)»
90 3aKOHOMEPHOCTH MYTAIIHOHHOTO MpoIiecca. 1
DONUreHeTHKa U SITUreHOMUKA
o1 I'eneruka yenoBeka. [IpakTudeckas pabora 1 05
«CocraBneHue 1 aHaJIu3 POJ0CIOBHOIN '
92 MeTtoapl MEIUIIMHCKON I'€HETUKHU 1
93 3HaueHNe MEeIUIIMHCKOM TeHEeTHKHU B 1

OpeaAOTBpAlICHUU U JICHCHHUU I'CHCTHYCCKUX




3a00JIEBAaHMI YEJIOBEKA

OCHOBHBIE TIOHATHUSI CCJICKILINU.
Jlaboparopuas pabota «l3ydeHnue copTos

94 . 1 0.5
KYJIBTYPHBIX PACTCHHUU U MTOPOJI IOMAITHUX
KUBOTHBIX)»
MeTo1bl CENeKIIMOHHON pabOTHI.

95 JlabopaTtopHnast pabota «3y4yeHne MeTo10B 1 0.5
CEJIEKIIMU PACTECHUIN
JIOCTHKEHMS CEJIEKIIMN PACTEHHI U

96 XKUBOTHBIX. [IpakTHueckas pabora 1
«IIprBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHE U UCIIOJIb30BaHHE 1
TeHETHYECKUX PECYpPCOB
buoTtexHonorus kak Hayka v OTpacib

98 npoun3BoicTBa. [IpakTuueckas pabora 1 0.5
«M3ydenne 00BEKTOB OMOTEXHOJIOT U

99 OCHOBHBIE HANIPAaBJIEHUSI CAHTETUYECKOMN 1
Oouonoruun

100 XpOMOCOMHasI ¥ TeHHAsI WH)KEHEPUS

101 Menuumackrue OMOTEXHOJIOTUN

102 PesepBHblIii ypok. HOBTi)peHI/Ie, 000011eHue, 1
cUCTeMaTu3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Tema ypoka KoHTpoabHbIe wHppoBLIe
n/m Bcero IIpakTHyeckue padoThl o0pasoBaTejbHbIE
padoTsbI pecypebi
1 OposonmonHas Teopust Y. Jlapsuna 1
5 JIBHOKylye CHIIbl ABOJIFOIMA BUIOB 110 Y. 1
JapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH TeHeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatena. IpdexT OyTbLUIOYHOTO 1
TOPJIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMINN 1

(baxTop 3BOIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB Kak
pe3yabpTaT MUKpOdBoJtonuH. JlaboparopHas
pabora «M3ydeHne apoMopQo30B u
MIMO0AJANTALMI Y PACTEHUM U )KMBOTHBIX)

0.5

14

[Tpumeps! TpUCTIOCOOICHUH Y OpPTaHU3MOB:
Mopdosiorndeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHast paborta «IIpucnocodneHus
OpraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE BUIOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO

0.5

16

Crpykrypa Buaa

17

Bunoo0Opa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBs3b MHKPOISBOJIIOOKWHU U SITHACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornueckue
METO/IbI U3yUEHUS IBOJIOLUH

20

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

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPAaBHUTCIIBHO-
MOp(bOJ'IOFI/I‘-IeCKI/IC MCTObI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO'reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MaTEMaTHUECKUE MCTO/JbI
HU3YUCHUA 5BOJIFOIIUU




23

OO01re 3aKOHOMEPHOCTH IBOJTIOIHH

AnantuBHas panuanus. HepaBHOMepHOCTh

24 TEMIIOB IBOJIIOLIUU

o5 HayuHble runoTe3sl IPOUCXOKICHUS YKU3HU
Ha 3emiie

26 JloHaydHBIC MTPEICTABICHUS O 3aPOKICHUH
KUZHH

97 OCHOBHBIE ATAITB HEOPraHUIECKOU
IBOJTFOITIHT

28 I'umore3sl 3apoKICHUS KU3HA
Hcropus 3emMiid M METOBI €€ H3YUCHHS.

29 JlabopaTtopHnas padota «M3ydenue u 0.5
OTIMICAHNUE UCKOTIAeMBIX OCTAaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanpHbIe 3Tarb opraHu4ecKoi BOJTIOIMH

31 DBOJIIOIHS DYKApHUOT
OcCHOBHBIE ATaIbI BOJIOLUU PACTUTEIILHOTO

39 mupa. [Ipaktuueckas padora «3yueHue 05
0COOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX '
OTJICTIOB»

33 OCHOBHBIE ATaIlbI BOJIOIUU KUBOTHOTO
MHUpa
DBoJIoUs )KUBOTHBIX. [IpakTHyeckas

34 pabota «M3yueHrne ocoOEHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX KMBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMIie 10 paM U
nepuoam

36 MaccoBbie BEIMHPaHUST — IKOJIOTUYECKUE




KPHU3HCHI IPOILIOrO

CoBpeMeHHBIHN 3KOJOTUYECKUI KPU3HC, €r0

37
0COOEHHOCTHU
38 CoBpeMeHHas CUCTeMa OPraHMYeCcKOro MUpa
39 OCHOBHBIC CUCTEMATUYCCKUE TPYIITIBI
OpPTraHU3MOB
40 AHTPOTIOJIOTHSI — HayKa O YEeJIOBEKE
41 PasButne npeacraBiaeHui 0 MPOUCXOKACHUN
yeaoBeKa
MecTo 4eoBeka B CHCTEME OPraHuIeCKOro
4 mupa. JlaboparopHas pabota «3yuenue 05
OCOOCHHOCTEH CTPOCHHUS CKeJIeTa YeJIOBEKa, '
CBSI3AHHBIX C TIPSIMOXOXKICHUEM)»
43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a
44 CooTHOIIIEHHE OMOJIOTMYECKHUX U
COIMAJILHBIX (PaKTOPOB B aHTPOTIOTCHE3E
45 OCHOBHBIE CTaJMH AaHTPOTIOTEHE3a
46 ITaneoreHeTuka u majeoreHOMHKa
47 DBOJIIOIMS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pachel. [IpakTudeckas padota
48 «M3y4yeHne 9KOJOTUYECKHX alanTalui 0.5
YEeJI0BEKa»
49 MesTUCIUIUTMHAPHBIE METOIbI
aAHTPOTIOJIOTUHI
50 3apokIeHUE U pa3BUTHE IKOJIOTUU
51 Merto st skonorun. Jlaboparopnas padota 05

«I/I3yquI/Ie METOJ0B 3KOJIOTHYCCKHUX




HUCCIIEJOBAHUN

3HaueHne YKOJIOTMYESCKUX 3HAHUN I

52 1
YeJoBeKa

53 Okonorndeckue GaKTopbl 1
AbuoTtnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast 1 05
paborta «BblsiBIeHue nprucnocooieHnit '
OPTaHW3MOB K BIIHSIHHIO CBETa)»
Abunotnueckue ¢akropsl. Temneparypa Kak

55 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabora «BbisiBneHue npucnocodieHnit '
OPTaHW3MOB K BIIHSIHAIO TEMITEPATyphD»
Abunotnueckue ¢akropsl. BraxHocTh Kak

56 sKoJornueckuit pakrop. Jlaboparopuast 1 05
pabota « AHATOMHUYECKHE 0COOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotnueckue dakTops 1
3HaueHne OMOTUYECKUX B3aUMOIEUCTBHI

61 JUIS CYILIECTBOBAHUSI OPraHU3MOB B cpejie 1
obuTaHus

62 DKOJOTUYECKHE XapaKTePUCTUKH 1
TOMYJISIITII
OcHOBHBIE TIOKA3aTeNN MOMYJISIIHN:

63 YUCJIEHHOCTb, IIJIOTHOCTb, BO3pACTHAA U 1

M0JIOBAs CTPYKTYypa




OcHOBHBIC TTIOKa3aTeIIN MOImyJIsAuun:

64 POKIaeMOCTh, IIPHPOCT, TEMIIT POCTA,
CMEPTHOCTh, MUTPALIAN

65 DKoJIOTUYECKast CTPYKTYpPa MO I

66 JlnHaMuKa TOMYJISIIAN U €€ PEeryIsnus

67 KpuBsie pocTa YHCICHHOCTH MOMYIISIINH.
KpuBbie BEDKHBaHHS
Dkojnoruyeckast HAIIa Buaa. JlaboparopHas

68 pabota «I[IpucrmocobaeHus CeMSH pacTCHHIA 0.5
K PacceeHuIo

69 Bun xak cucrema momyssui

70 3aKOHOMEPHOCTH TIOBEJICHUS M MHUTPAITHIA
YKUBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKoCHCTeMa KaK OTKPBITask CUCTEMA

73 KpyroBopoT BeniecTB u MOTOK SHEPTHU B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEIH YKOCHCTEMBI

75 DKOJIOTHYECKUE TTUPAMHUIBI

76 N3menenus cooO1ecTs — CyKIeCCUH

7 [IpupotHBIEC 3KOCUCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [TpupotHBIEe 3KOCUCTEMBI. DKOCHCTEMBI
TYHJP, JIECOB, CTETEH, MyCThIHb

79 AHTpPOIIOTE€HHBIE YKOCUCTEMBI

80 VYp6oskocucremsl. [IpakTrueckas padoTa 05

«I/I3yquI/Ie M OITMCAHUC yp603KOCI/ICTeMBI»




3akoHOMEpHOCTH (hOPMUPOBAHUST OCHOBHBIX

81 B3aUMOJICICTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUSA 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTraHU3MEHHOM,
OpraHu3MEHHOM, TOMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocgepa — obuennanerapHas 060I049Ka
3emin

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUSI OHOC(ephl

86 KpyroBopoTs! BemiecTs u
OMOTEOXUMHUYECKUE TTHKITBI

87 3oHaNBbHOCTH OMOcdepbl. OCHOBHBIE OMOMBI
CYyIIN

88 YcroitunBoCcTh OMOChHEpsI

89 DKOJOTUYECKHE KPU3HUCHI U UX TPUYHHBI

90 Bo3sgeiicTBue uenoBeka Ha onochepy

01 AHTPOTIIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa npupoiblt

03 OcHOBHBIE MPUHILHUIIBI YCTOHYUBOTO
Pa3BUTHS YEIIOBEUYECTBA U IPUPO,IBI
ParmonanbHOe MPUPOIOTIOIB30BaHUE U

94 COXpaHEHHE OMOJOTHYECKOTO Pa3HO0Opasus
3emun

95 O606menue mo TeMe «MUKPOIBOIIONHUS U €€

pe3yIbTaThD»




O6006menue o Teme «MakpoIBOTIONUS U ¢

96 1
Pe3yabTATHDY

97 O606menne no Teme «IIpoucxoxaenne u 1
pa3BUTHE )KU3HU HA 3eMIIe)»

98 O6o06menne no Teme «IIponcxoxaenne 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o001enue Mo Teme «IKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHIU3MOBY
O6006menue mo Teme «OpraHu3mMbl U cpejia

100 1
oOUTaHUS

101 O06006111eH1E TT0 TEME «IKOJIOTHUS BUIOB U 1
TTOTTYJISITTHI

102 O6006menue mo Teme «brocdepa — 1
r106aapHas IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CpeHero oo1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHUNA O MECTE W POJM OWOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHNH KU3HEHHO BAXKHBIX COIUATBLHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMUECKUX MPOOJIEM YEJIOBEUECTBA, a TAKKE B PEIIEHUH BOIIPOCOB
palMoOHAIBHOTO PUPOAOTIONH30BAHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremolt 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJIb3YEMBIX B OHMOJIOTMYECKHX HWCCIICOBAHUSIX JKHUBBIX
00OBEKTOB W DJKOCHCTEM (OMHCaHWe, HW3MEPEHHE, TMPOBEICHUE
HaONIOZCHUIT); CIMOCOOaMH BBISIBICHHUS M OIICHKH aHTPOTIOTEHHBIX
W3MEHEHUU B MPUPO/IE.

YMeHHe BBIIBUTATh THIOTE3bI, MPOBEPSATh MX SKCICPUMEHTATBHBIMU
cpenctBamu, GOPMYIHpPYS I1Iedb HCCICIOBAaHUSA, aHAJTU3HPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETIaTh BHIBOIBI.

BrisiBIeHHME 3aBHCHMOCTH MEXKIY HCCICAyEeMBbIMH BEIMYUHAMM,
00BSICHEHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHHe BIaeTh CHCTEMOW OHOJIOTMYECKHX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIie OWOJIOTHYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIMS, SKOCHCTEMA,
OuotieHo3, O6uocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBI WMMYHHUTET,
OvocuHTe3 Oenka, OWOMOIMMEpBL, JAUCKPETHOCTh, CAMOPETYJISLIHUS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHBOCTB,
SHEPro3aBHUCUMOCTb, POCT U PA3BUTHE);

Ouonorudeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHHuTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsieBoro cxojactsa K. bapa, sBosonnonHas

TCOpHUA . I[apBI/IHa, CHUHTCTHYCCKAd TEOpUA SBOJIIOLUUH, TCOPHUIL




anTpornioreHeza Y. [lapsuna; Teopust Omoreonenosza B.H. Cykauésa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOKIACHUS
KyIbTypHbIX pacreHud, yuenne A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsX 3BoJiroIH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPA3Ms MOTOMKOB IIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus MpusHakoB ['. Mennens;
CLICTUIEHHOTO HACJEI0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIUICHUs
resoB T. Moprana; roMOJOrMYeCKHX pSIOB B HACIEACTBEHHOMN
n3MeHunBoct H.M. BaBumiioBa; reHermueckoro pasHoBecus JIx.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxonactsa K.  bapa;
ouorenernyeckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MmuHuMyMa lO. JIubuxa, 5K010rM4ecKod MUpaMUbl YHCeN,
OroOMacchl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHOTO OyiaboHa JIxk.

Xomnneitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenune peiiatb IOUCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYUHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpouoeccaMm W ABJIICHUAMU, [OCIIATH
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUM IIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JId PAa3HbBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M MEXKAY CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJIETOK pa3HBIX TKaHEHW, OpraHaMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIECTB; ATAllaMHU KJICTOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPTraHU3MOB; ATallaMU SMOPHOHAIBHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurnoM, QeHoTunmoM U ¢pakTopamMu Cpeabl OOMTaHUS;
nporeccaMy  ABOJIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OpraHnu3MOB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK IPOKAPUOT U FYKApPHOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHS OpPraHoB W CHUCTEM OpPraHOB pacTeHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIbHOCTH, TPOTEKAOIINX

B OpraHu3smax paCTCHI/Iﬁ, JKHBOTHBIX H 4YCJIOBCKA, OMOJIOTHYECKHX




mporeccoB: oOMeHa BemecTB  (MeTabonu3Mm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTUH, OpOKEHHUs, aBTOTPOPHOTO U TeTEpPOTPOPHOTO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeTroreHesa, AMOpHOTEHE3a, MOCTIMOPHOHATIBHOTO  Pa3BUTHS,
Pa3MHOXEHHSI, MHIUBUIYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIATPHUECKOTO
BHUJI000pa30BaHus; BIMSHHS JBWKYIIAX CHJI SBOJIOIUN Ha TeHO(MOH
MOTYJISIIUM; TIPUCIIOCOOJICHHOCTH OPTraHM3MOB K cpefe OOWTaHus,
YepeoBaHMs HAINPaBICHUH SBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPI'r B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHMSI BBIAETATH CYIIECTBEHHBbIE IPU3HAKU
BHPYCOB, KIIETOK TIPOKAPHOT W OYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B M IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BELIECTB U MPEBPALIECHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTMYECKOTO M JHEPTeTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pBOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHUs,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX H3MEHEHHH B IKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUH B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBECTCTBYIOIIIHE APTr'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OOKa3aTC/IbCTBA
pPOoACTBa OPraHU3MOB PA3HbIX CUCTEMATHYCCKHUX TI'PYIII, B3aUMOCBA3HU
OpPraHusMoB H CpCIbl O6I/IT8.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
HCO6XOI[I/IMOCTI/I 3A0POBOI'O 06pa3a JKHU3HH, COXPAHCHUA p33H006paSI/I5I
BUJOB MU DKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YMmenue KPUTHYCECKHU OLCHUBATH I/IH(I)OpMaL[I/IIO OMOJIOTHYECKOTO
COJACPpKaHUA;, UHTCPHPCTUPOBATH ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpuBaThb r00aIbHBIE 9KOJOTHUYCCKHUEC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HUIIHIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D I1O BUOJIOT'HN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buomornsa xak HaykKa. JKuBble cCHCTEMBI U X HU3Y4YCHHUC

1.1

CoBpemeHHast OHMOJNOTHS — KOMIUIGKCHAs Hayka. bHoJIOTMYecKue HayKh |
n3y4yaemble UMH TpobiemMbl. DyHIaMEeHTaNbHbIE, MPUKIIATHBIE U TTOMCKOBBIC
Hay4HbIE UCCJICIOBAHUS B OMOJIOTUH.

3HavyeHre OWOJIOTUM B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptunbl mupa. [Ipodeccuu, cBszannbsie ¢ OnosiorUel. 3HaUeHHEe OUOJIOTHH B
MPAKTUYECKOU JCSITEIPHOCTH YEJOBEKA: MEIUIIMHE, CEIhCKOM XO3SIMCTBE,

MIPOMBIIIIIEHHOCTH, OXpaHe IPUPOIbI

1.2

Kusble cucTemMbl Kak MpeaMeT u3ydeHus Ouosiornu. CBOWCTBAa KHUBBIX
CHUCTEM: EIMHCTBO XHMHYECKOTO COCTaBa, IWCKPETHOCTh M II€JOCTHOCTb,
CJIO’)KHOCTh U YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aIINs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, I3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YpoBHM OpraHu3alMd JKHUBBIX CHCTEM: MOJICKYJISIPDHBIM, KIETOYHBIH,
TKaHEBBIM, OPraHU3MEHHBIM, MOMYISIUOHHO-BUJIOBOM, HDKOCHCTEMHBIN
(6buoreoneHoTHUeckuii), OnochepHsiid. [Iporeccel, MPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHbIE MPU3HAKK KUBOTO. JKU3HB Kak (opma CyIecTBOBAaHUS

MaTepuu

1.3

Metonsl Ouonormyeckoid Hayku. HaOmtonenwe, m3MmepeHUe, SKCHEPUMEHT,
cucremarusanus, meraaHanu3. [loHsTue o 3aBUCUMOM M HE3aBUCUMOU
nepemenHoi. IlmanupoBanue oskcrnepumenTa. I[locTaHOBKa U IpoBepKa
runore3. Hynesas runoresa. [lonstue Boi6opku u e€ groctoBepHocTs. Pa3dpoc
B Ouonormyeckux JAaHHbIX. OIlEeHKa JOCTOBEPHOCTH  IOJIy4EHHBIX
pe3ynbraToB. [IpuunHBIl UCKaxeHHUS pPe3ylIbTaTOB JKcrepuMmeHTta. lloHsTue

CTaTUCTHYCCKOI'O TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(QyHKLIMOHaNbHAsE €AMHUIA KuBoro. Kcropus
oTKpeITUs KieTku. Pabotel P. I'yka, A. Jlesenryka. Knerounas teopus (T.
[IIBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE TMOJIOKEHHSI COBPEMEHHOMN
KJIETOYHOU TEOPHUH.

Metoapl  MOJEKYISIpHOM M KIETOYHOH  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomarorpadus, anekTpodopes, METOJ MEUYEHBIX aTOMOB,

middepennnanbHoe HeHTpUYrupoBaHue, KyITbTHBUPOBAHUE KIETOK

2.2

XHUMHUYECKUM COCTaB KIIETKH. MaKpo-, MUKPO- U YJIBTPAMHUKPO3JICMCHTHI. Boga




n e€ poib KaK pacTBOPUTENS, peareHTa, y4acTHE B CTPYKTYpUPOBAHUU
KIETKU,  TEIUIOperyasiuuu.  MuHepaibHble — BEIIECTBA  KIETKHM,  HX
Ouosornyeckas poib. Pojb KaTHOHOB M1 aHUOHOB B KIIETKE.

buonornyeckue monuMmepbl. benku. AMHHOKHCIOTHBIM COCTaB  OENKOB.
CrpykTypbl OenkoBoii mMosiekyinsl. [lepBuynas cTpykrypa Oenika, menTHIHAS
cBs3b. BropuuHas, TpeTuuHas, 4YeTBEPTHUYHAs CTPYKTypbl. [leHaTyparus.
CpoiictBa OenkoB. Knaccudukanust OenkoB. buonormueckue QyHKIMH
OEJIKOB.

VYrneBoasl. MoHOCaxapupl, AUcCaxapubl, OJIMTOCaXapyuabl U MOJIHCAXapuIbl.
O6mwmit 1naH CTpoeHus U (PU3UKO-XUMHUUYECKHE CBOMCTBA YIJIEBOJOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuaet. T'uapodunsro-ruapodobHbIe cBOMcTBA. Kiaccudukarus TunuaoB.
Tpurmunepuapt, Gochonumuab, BOCKH, CTEpousl. bruomornueckue QyHKum
munuaoB. OOmwue cBoWcTBa OHOJOTHYECKMX MeMOpaH — TEeKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOJIYIPOHUI[AEMOCTb.

Hyxnennoseie xucmotsl. [JHK m PHK. Crpoenue HyKIEMHOBBIX KHCIIOT.
Hykneotuasl. [lpuniun  kommementapHoct. [IpaBumo  Yapradda.
Crpykrypa IHK — nBoitHas cnimpanb. MecTOHaXOXIeHHE U OMOJIOTUUECKHE
¢byakuun JIHK. Buger PHK. @yakiun PHK B kietke.

Crpoenune Monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne ATO.
buonornueckne ¢ynkmuu AT®. BoccraHoBieHHbIE TIEPEHOCUYUKH, UX
¢dbynaknun B kiaetke. CexkBennpoBanue JJHK.

CtpykTypHass OuOJIOTHS: OMOXUMHUYECKHE W OMO(DU3HMYECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunbr  knerok: »sykapuoTHyeckas M IHpokapuoTuueckas. CTpyKTypHO-
(GyHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotudeckoi kiuetku. Kietounas crenka Oaktepuil u apxeil.
OCOo0eHHOCTH CTPOEHHUS TeTepOTPOPHOIN M aBTOTPO(PHOIN MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKApHOT B OUOLIEHO3aX.

Crpoenue U QyHKIIMOHUPOBAHHE 3yKapuOTHYECKOH KieTkH. [lnmazmaruueckas
MeMOpana (masmainiemma). CTpyKTypa IUIa3MaTH4YeCKOW — MeMOpaHBI.
TpancmopT BemiecTB uepe3 IUIa3MAaTHYECKyI0 MeMOpaHy: MacCHBHBIH
(muddy3us, obneruénnas nuddysus), akTUBHBIN (IIEPBUUHBIA U BTOPUYHBIH
akTHBHBINA TpaHcropT). Ilomynponunaemocts MemOpanbl. PabGoTta HaTpuii-
KaJMeBOro Hacoca. OHJOLUUTO3: MUHOLMUTO3, (arouuTo3. ODK30LHTO3.
Knerounas crenka. Ctpykrypa ¥ (YHKUMH KIETOYHOM CTEHKH DPACTEHMH,
rpuboB.

Huronna3zma. Lurozomns. L{utockener. [[Buxkenue nurtomiazmbl. OpraHOMIbI




kiaetkr. OgHoMeMOpaHHBIE OPTaHOWIBI KJIETKU: JHJIOIIa3MaThyecKas CeTh
(BI1IC), anmapat ['oab1KH, TU30COMBL, UX CTpOCHUE U (PYHKINU. B3auMocBs3b
OTHOMEMOpaHHbIX  OpraHoujoB  KieTku. CTpoeHHe  TrpaHyISIpHOTO
perukynyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'magxuii (arpanHyisipHbIN) SHAOIUIaA3MATHUYECKUNM peTukyiayMm. CekpeTopHas
¢bynkuus anmapara [onpmxku. Tpancmopt BemecTB B KIeTKe. Bakyomu
pacTuTenbHbIX KieToK. Kirerounstii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOW/IBI KJIETKA: MUTOXOH/IPUH, TUTACTH/IBI.

Crpoenue u GyHKIMH MUTOXOHIpHUM M 1uiactul. IlepBuuHble, BTOpUUHBIE U
CIIOXHBIE TMJIACTUJBI  (POTOCHHTE3UPYIOUIUX JYKApHUOT. XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

Hememb6pannbie opraHouapl kietku CTpoeHune M (PyHKIMM HeMeMOpaHHBIX
OpraHouJioB Kierku. Pubocombl. MukpodunamenTsl. MpliedHble KIETKH.
MuxkpotpyOouku. Kierounsiit nentp. CTpoeHune U JABWKEHHE >KTYTUKOB U
pecanuek. MUKpoTpyOoUKH uTOILUIa3Mbl. LleHTpros.

Anpo. O6onouka sapa, XpOMaTHH, KapHOIja3Ma, SJIPbIIIKH, UX CTPOEHUE U
¢byukuun. AnepHbiii 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacnoioKeHHe
XpOMOCOM B MHTEp(]a3HOM szipe. benkn XxpomaTuHa — THCTOHBL.

Knerounsie BkmrodeHnsa. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMmSIyA 1 JUCCUMWIALUS — IB€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BELIECTB: aBTOTPO(HBIN M reTepoTpodHbIA. YyacTue Kuciopoaa B 0OMEHHBIX
nporieccax. DHEpPreTU4Yeckoe oOecredeHne KIeTKU: mnpeBpamenne ATD B
oOMeHHbIX mponeccax. PepMEHTATUBHBIA XapakTep pPeakUuil KIETOYHOIO
MeTabonu3ma. PepMeHTbl, UX CTPOEHHUE, CBOWCTBA U MEXAHU3M JEHCTBUS.
KodepmenTsl. Ornuumust (epMEHTOB OT HEOPraHMYECKHX KaTaau3aTOpOB.
benku-aktuBatopel U OEIKU-MHTHOMTOPHI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTATUBHBIX peaklyil OT pa3IUYHbIX (aKTOPOB.

IlepBuuHBIN CHHTE3 OpraHM4eckux BewlecTB B KieTke. dorocunte3. Poib
XJIOpomjiacToB B mporecce ¢orocuHTe3a. CBeroBas M TeMHOBas (a3bl.
[IponykTuBHOCTE poTOCHHTE3a. BiausiHue pazanuHbX (aKTOPOB HA CKOPOCTb
¢dorocuHTe3a. 3HaueHne (POTOCHHTE3A.

XEeMOCHUHTE3. Pa3zHoo6pa3zue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTPUPUIUPYIOLITHE Oakrepum, xKenez00aKkTepu, cepoOakTepui,
BOJIOPO/IHBIE OaKTepUU. 3HAUEHNE XeMOCHHTE3a.

AnaspoOHble opranusMbl. Bunsl Oposkenus. IIpoaykTel OpokeHHS M HX
UCIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPraHU3MBI KakK OOBEKTHI

OMOTEXHOJIOTHH U BO30YAUTENU O0Ie3HE.




AnpoOHbie OpraHU3MBlI. Oransl HHEPreTUYECKOro oOMeHa.
[MogroroBurenbHbi 3Tan. [NHUKOIM3 — OECKUCIOPOJHOE pacIICIIICHUE
TJIFOKO3BI.

Bbuomornueckoe OKHUCJICHHUC, NJIN KIICTOYHOC AbIXaHUC. Pomn MI/ITOXOHIIpI/Iﬁ B
mporeccax ~— OMOJIOTMYECKOro  OKWCieHus.  Lluknmueckwe — peakuuu.
OxucnurensHoe ¢dochopunuposanue. [IpenmymiectBa a’poOHOTO IMyTH
oOMeHa BemecTB TMepen aHa’poOHBIM. D(PPEKTUBHOCTh SHEPreTUYECKOTO

oOMmena

2.5

Peakuun marpuuHoro cuHte3a. [IpyMHIMI KOMIJIEMEHTAPHOCTU B PEAKLMSIX
MaTpUYHOTO  CUHTe3a. Peanusamust  HacleACTBEHHOW  MH(OpManuu.
I'eneTnueckuit kox, ero cBoicTBa. Tpanckpunuus — Marpuunblid cuHTe3 PHK.
[IpyHOMOBI  TPAHCKPUMLMHM: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIBHOCTbD,
ACUMMETPUYHOCTh. TpaHcasauus U e€ srtansl. Ydactue tpaHcnoptHeix PHK B
O6uocunTese Oenka. YcnoBus 6uocunTesa Oenka. KonupoBanue aMMHOKUCIIOT.
Pons pubocom B Onocunrese Gernka.

Opranuzanys reHoMa y MpOKapuoT M 3yKapuoT. Perynsuus akTHUBHOCTH
reHoB y mpokapuoT. ['mmoreza onepona (®. XKako6, K. Mano). Perymsmus
0OMEHHBIX TIPOIIECCOB B KiIeTKe. KiieTouHbIil romeocTas.

Bupycsl — HekneTouHble (GOpPMBI JKU3HU M 0OauraTHele napasutbl. CTpoeHue
MPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

Bupychsie 3a0oseBanus yenoBeka, )kuBoTHbIX, pacteHuit. CITMJ[, COVID-19,

CoOMaJIbHbIC U MCAUIINMHCKUC HpO6J’ICMBI

2.6

Knerounslii nmxi, ero mnepuoisl W perymsiuua. Murepdaza u  MUTO3.
Oco0eHHOCTH MPOLIECCOB, MpoTeKaroux B uHTepdase. [loarotoBka KiIeTku K
nenennto. [IpecuHTeTHyeckuii  (ITOCTMUTOTHYECKUIN), CHHTETUYECKHH |
MMOCTCUHTETUYECKH (IPEeMUTOTHYECKUIA) TepHOIbl HHTEP(hA3bI.

Marpuunbiii cunte3 JIHK — permmkanus. Ilpunuuner perukanuu JIHK:
KOMIUIEMEHTAPHOCTh, IMOJYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAILICIBHOCTD.
Mexanusm perumakanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl
U TeromMepasa. XpOMOCOMHBIM HaOOp KIETKH — KapHOTHUIl. JMMIOWIHBIA U
rariouAHbI  HabOpbl XpoMocoM. ['omonornyHbie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenne knetku — MuTo3. CTaguu MUTO3a U MPOUCXOASAIINE B HUX TIPOLIECCHI.
Tunel muto3a. Kapnoknnes u nuTokuHe3. bruonornueckoe 3HaueHre MHUTO3a.
Perynsauust mutoTMdeckoro uukia kietku. [Iporpammupyemas kierouyHas
ru0elnpb — aromnTo3.

CDYHKI_[I/IOHaJ'ILHaH TCHOMHKA

OpTaHI/I3M Kak OMOJIOTMYecKas CHCTEMa




3.1

OAHOKIIETOUHBIE,  KOJIOHHMAJIbHbIE, = MHOTOKJIETOYHBIE  OPraHU3Mbl U
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMBbI Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosoe (BKJIIOYas BEreTaTHBHOE) H
nosioBoe. Buapl 0ecrmonoro pasMHOKEHHUS: TOYKOBAaHHE, CHOPYISLUS,
(dbparMeHTaIys, KJIOHUPOBAHUE.

[TonoBoe paszmuoxenue. llomoBeie KiIeTKH, WM TrameTbl. Meio3. Craaun
Mmeno3a. IloBenenne xpomocoMm B Mmenose. Kpoccunrosep. buosiormueckuit
CMBICIT M€W03a M TOJIOBOrO mporecca. Meno3 U ero Mecrto B KHU3HEHHOM
LUKJIE OPraHU3MOB.

[Ipen3zapoapliieBoe pazputue. ['ameroreHes y >kMBOTHBIX. [lojioBBIE Kene3bl.
OOpazoBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CriepMaTroreHe3 M OOTEHE3.
CrpoeHue mosoBbIX KieToK. OIIOJOTBOpEHHE M 3MOpHOHANIBbHOE pa3BUTHE
KUBOTHBIX.  CrocoObl  OIJIOJIOTBOPEHHUS:  HApPYXKXHOE,  BHYTPCHHEE.
[TapTenorenes.

WnmmBuyansHOe pa3BuTHE OpraHu3smMoB (oHToreHes). Craauu sMOpHOreHesa
KHUBOTHBIX (Ha mpumepe Jsarymku). JlpoGnenue. Tumbel 1poOGneHwsL.
OcoOeHHocTn  JIpoOJEHHUS ~ MJICKONUTAIOMIMX.  3apOJbIIIEBble  JIUCTKU
(racTpynsiusi). 3akiajka OpraHOB M TKaHEH M3 3apOJBIIIEBBIX JIUCTKOB.
B3anmHoe BimsiHME wYacTell pa3BHBAIOIIEroCs 3apojpliia (3MOpUOHANbHAS
UHIYKIUs). 3akiajka I[JJaHa CTPOEHHMS JKMBOTHOTO Kak  pe3ysbTar
HepapXU4eCKNX B3aUMOJCUCTBUN TeHOB. BrusHMe Ha HSMOpHOHAIBHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xkuBOTHBIX. [locTamMOpuoHanbHBIM mepuoxa. IIpsmoe u
Henpsimoe pa3Butue. Pa3Butue ¢ meramopdo3oM y OEClO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHojornueckoe 3HadeHHe MPSMOTO U HEMPSIMOIo
pa3BUTHS, HX paclpocTpaHEHHEe B Mpupoje. THUIbl pocTa KUBOTHBIX.
@dakTopel  perymsludud  pocTa  JKUBOTHBIX W uenoBeka.  Craauu
MOCTAMOPHOHANBHOTO Pa3BUTHsSI y JKUBOTHBIX M 4enoBeka. [lepuossl
OHTOT'€HE3a YeI0BeKa.

PasmHOkeHue u pasBuTue pacteHuid. I'amerodutr m cnopodur. Meio3 B
KU3HEHHOM IuKjie pacteHuil. OOpa3oBaHue crnop B Ipolecce Melno3a.
I'amerorenes y pacreHunidl. OIUIONOTBOPEHUE M PA3ZBUTHE PACTUTENBHBIX
OpraHu3MoB. J[BOIlHOE€  OIUIOJOTBOPEHHE Y  LBETKOBBIX  PAaCTCHHI.
OOpa3oBaHue W pa3BUTHE CEeMEHU. MeXaHM3Mbl PEryislud OHTOTeHe3a Y

paCTeHI/Iﬁ H JKUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUS W Ppa3BUTUA TCHCTUKH KaK HaAyKH. OcHoBHBIC
T€HETUYECKHE MOHATHUSI U CUMBOJIBL. 1 OMOJIOTHYHBIE XpOMOCOMBI, aJIJICJIbHBIC

T'CHBI, AJIbTCPHATUBHBLIC MPU3HAKU, JOMUHAHTHBIA U peI_IeCCI/IBHHﬁ IMPU3HAK,




TOMO3HMIOTa, TETEPO3UTr0Ta, YUCTAsl JIMHUS, THOPHIBI, TE€HOTHUII, (HEHOTHIL
OcHOBHBIE METOABl TEHETUKU: THOPHUIOJIOTUICCKUH, I[UTOJOTHYECKUH,

MOJIEKYJISPHO-T€HETUYECKHI

3.3

Monorubpunnoe ckpemuBanue. IlepBelii 3akoH MeHgenss — 3aKoH
eIMHOOOpa3us THOPHUIOB TEPBOTO TOKOJeHUs. [IpaBMiIO JOMUHUPOBAHUS.
Bropoii 3akoH MeHienss — 3aK0H paclleIuieHus: Mpu3HakoB. LluTosornueckue
OCHOBBI MOHOTHOPHTHOTO CKpeniuBaHus. [ MImoTe3a 4MCcTOTH TaMeT.
AHanuzupyromee ckpemuBaHue. [IpoMeXyTOUHBIN XapakTep HacJIeIOBAHMUS.
Pacmiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemrBanue. Tpetuil 3akoH MeHzenss — 3aKOH He3aBUCHUMOT0
HacieloBaHUsl Mpu3HakoB. LluTonormdyeckne OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAHMUS.

CuemienHoe HacienoBanue npu3HakoB. Pa6oter T. Moprana. CremieHroe
HacJIeIOBaHUE T'€HOB, HAPYIICHHWE CUCIUICHHUSI MEX]y T€HaMH. XPOMOCOMHas
TE€OpHs HACJIEICTBEHHOCTH.

I'eneTnka nona. XpoMOCOMHBIN MEXaHU3M OIPEICIECHUS IMoya. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ OMOTaMEeTHBIN M T€TEPOraMeTHBIN 1oJ1. ['eHeTnyeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacienoBaHue mpu3HAKOB, CLEIJICHHBIX C
TIOJIOM.

I'enotun kak menoctHas cucrema. [IneloTponuss — MHOKECTBEHHOE JCHCTBHUE
reHa. MHOXECTBEHHBIN ajljien3M. B3anmojelcTBHE HeaIelIbHBIX TI'€HOB.

KommnementapHocts. Dnuctas. [lomumepus

3.4

BiaumoneiictBue reHoTMma W cpeapl npu  (opMHpOBaHUM  (DEHOTHIIA.
N3meHunBOCTh MTpU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE MTPU3HAKKA. Buapl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACIIEICTBEHHASI.

MomudukanonHas ~ U3MEHYMBOCTh.  Ponb  cpeapl B (popMupoBaHuu
MO IU(PHUKAIMOHHON M3MeHuYnBOCTH. HopMa peakumu npusHaka. BapuarinoHHbIH
psan u BapuanuonHas kpuBas (B. WMoranncen). CoiicTBa MOIU(PUKAIIMOHHON
W3MEHYHUBOCTH.

I'enoTunuueckass M3MEHUMBOCTb. (CBOWCTBA TI'€HOTUIIMYECKOM H3MEHYUBOCTH.
Bupl reHOTUITMYeCKON H3MEHYUBOCTH: KOMOWHATUBHAS, MYTAI[HOHHAS.
KomOuHatuBHass HM3MEHYMBOCTh. Meii0o3 H TIONOBOM TMpoIlecC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTU. PoOJb KOMOWHATMBHOW W3MEHYMBOCTH B
CO3JTaHUU TEHETHYECKOTO pPa3HOOOpa3usl B pe/ieNiaX OJTHOrO BHUIA.

MyTanMoHHass HM3MEHYMBOCTb. Buabl MyTanuid: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE M WHAYLIMPOBAHHBIE MyTalUH. SnepHble U
uuToIIa3Marnyeckue Mmyraid. CoMaTuieckue U NoJjioBble MyTanuu. [IpuanHbl

BO3HHWKHOBCHHUA MYTaHHﬁ. MYTaFeHLI U HUX BJIMAHUC Ha OpPraHU3MBbI.




3aKOHOMEPHOCTH MYTALIMOHHOIO Tpoliecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacneacTBeHHOM u3MenuuBocty (H.M. BaBuiioB). BHesinepHass “3SMEHUMBOCTD

1 HACJICACTBCHHOCTD

3.5

Kapuotun wenoBeka. MexayHapoaHas MporpaMMa HCCIIEIOBAaHUS T'e€HOMaA
yenoBeka. MeToabl M3y4YeHHs] TEHETUKH YeJOBEKa: T'eHEaIOTMYeCKHi,
OJIM3HEILIOBEIH, IIUTOIrCHETHYCCKHIA, MOIMYISUOHHO-CTAaTUCTUYECKU M,
MOJEKyJIApHO-TeHeTHYecKuid.  COBpEeMEHHOE  OmpelefieHue  IeHOTHIA:
MOJHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHWE, B TOM YHCIIE C
nomotpsio [1I[P-ananuza. HacnenctBennsie 3a00eBanus 4esioBeka. [ 'eHHbIE U
XpOMOCOMHBIE ~ Ooyie3HM  4enoBeka. bonesHm ¢ HaciaeICTBEHHOM
MPEAPACIONOKEHHOCTHIO. 3HaueHue METUITTHCKOM TEHETHKHU B
MPEAOTBPAIIEHUH W  JICUEHWHW TEHETUYECKUX 3a00JIeBaHU  dYelloBeKa.

CTBOJIOBBIE KJIETKHA

3.6

JloMmecTrKaIs ¥ CeNeKIHs. 3apokK/ICHUE CENIEKIIMA U JIOMECTUKAIIMU. Y YeHHE
H.M. BaBwioBa 0 ueHTpax NPOUCXOKIEHHUS M MHOrooOpazus KyJbTYPHBIX
pactenuii. Ponb cenmekiiuu B CO3AaHUU COPTOB PACTEHUH U TIOPOJ KUBOTHBIX.
Coprt, moposaa, mTaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEICTBEHHOM
m3menuyrBocty H.M. BaBuiosa, ero 3HaueHue Jyis CEIEKIIMOHHON paOOTHI.
Metoapl ceneKIMOHHONW paboThl. MckyccTBeHHBIH OTOOp: MacCOBBIM U
WHIWBUAYyIbHBIA. JTanmbl KOMOWHAIMOHHOW  cenekuuu. Vcmeiranue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTHUIY C TMOMOIIBIO OLIEHKH
(eHoTHIIa TOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ IoMoIbio ananu3a JHK.
HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEeKIMOHHON  paboThL
PagnanmoHHbli W XMMHUYECKMH MyTareHe3 KaK HWCTOYHHUK MYyTaluil y
KYJIbTYpHBIX (opM opranu3moB. Vcnosib30BaHrne TeHOMHOTO peAakTHPOBaHUS
u MeTtoJoB pexkoMOuHaHTHBIX JIHK [u1s mosydueHHs MCXOAHOTO Marepualia
JUISL CEJIeKIUH.

[onmyuenue monuruionnoB. BHyTpuBHa0oBas rubpuanzanus. binskopoacTBeHHOE
CKpelluBaHue, win nHOpuamHr. HepoacTBeHHOE CKpelrBaHue, WK ayTOpUINHT.
I'ereposuc u ero npuunHsbl. Vcnonb3oBanue rereposuca B cenekuuu. OtaanéHHas
ruOpunm3anus. [Ipeomonenre Oecruionuss MEXBHIOBBIX THOPUIOB. JlOCTHIKEHUS

CCIICKIIN paCTeHI/IfI M JKNBOTHBIX

3.7

OOBeKThl, HCHOJb3yeMble B OMOTEXHOJOTMM, — KJIETOYHbIE M TKaHEBbIE
KyJbTYpbl, =~ MHUKPOOPraHU3MBI, WX  XapakTepuCTHKa. TpajulMOHHas
OMOTEXHOJIOTH: XJIeOONeUeHHe, MOJIyuYeHHE KHUCIOMOJIOUHBIX IPOAYKTOB,
BUHOJIeNE. Mukpobuonornyeckuii cunTe3. OOBEKTHI MHKPOOHOJIOTHUECKHX
texHoioruii.  IIpom3BojncTBo  Oenka, AMHMHOKHCIOT M BHUTaMHHOB.

I/ICKYCCTBCHHOC OIUIOJOTBOPCHHUC. PCKOHCprKI_II/I}I SIATIEKIIETOK )51




KJIOHUPOBAHUE )KUBOTHBIX. METO/ TPaHCILIAaHTALMHU sJIep KIJIETOK.

XpOMOCOMHAsi M TeHHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHcTpyupoBanue pexkoMOuHaHTHbIX JIHK. JlocTuxkeHus W mepcrieKTHUBbI
XpPOMOCOMHOW H TEHHOW WH)XXEHEepHH. MeIuIMHCKHEe OWOTEXHOJIOTHH.

Hcnonbp3oBaHue CTBOJIOBBIX KIETOK

CucreMa 1 MHOrooOpasue OpraHH4ecKoro Mupa

4.1

buonoruueckoe  pasHooOpaszue opranusmoB. CoBpeMeHHass cucTeMa
opranuueckoro mupa. IlpuHnunel knaccudukanuu opraHusMoB. OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOEHHUSI U KU3ZHEAESITEIbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
bakrtepun, apxeuw, OJHOKJIETOUHBbIE TI'pUOBL, OJHOKJIETOYHBIE BOJOPOCIIH,
npyrue npotuctel. KojoHuanbHble opraHu3Mbl. JIBHKEHHE OJHOKIETOYHBIX
OpraHu3MoB:  aME€OOHMIHOE, IKI'YTMKOBOE, pPECHHYHOe. 3ammra y
OJHOKJICTOYHBIX  OpPraHu3MoB.  Pa3zgpaxmmocTh y  OJHOKJIETOYHBIX

Oopranu3moB. TakcHChI

4.2

MHoOroKneTouHble  pacTeHus. B3anmMOCBsA3p YacTe€l  MHOTOKJIETOYHOIO
opranu3ma. TkaHu, opraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
oprauu3ma. OpranusMm Kak eauHoe uenoe. TkaHu pacteHuid. Tumsl
pacTUTENbHBIX  TKaHEW: oOpa3oBaTenbHasi, MOKPOBHAas, MPOBOJSAIIAs,
OCHOBHasi, MexaHuueckas. OcoOeHHOCTH  cTpoeHHus, (QYHKIUH U

pacCIOJIOAKEHUS TKAHE B OpraHax pacTeHHI

4.3

BereratuBHble M TeHEpaTUBHbIE OpraHbl pacTeHuil. DYHKIUM OpPraHoB U
cucreM opraHoB. Kapkac pacrenuil. J[BuxkeHHe MHOTOKJIETOYHBIX PAaCTEHUH:
Tponu3Mbl U HacTHU. llornomnienue Boabl, YIIEKUCIOTO ra3a U MUHEPaJIbHBIX
BeulecTB pacreHusMHU. Jlpixanue pacteHuil. [uddysus razos uepes
MIOBEPXHOCTh KJIETKU. TpaHCHOpTHBIE CHUCTEMbl pacTeHHid. Bolaenenue y
pacTeHuid. 3ammra y MHOrokJIeTouHblX pacteHud. Kyrukyna. Cpencrsa
[IACCUBHOM U XUMUYECKOH 3a1uThl. OUTOHIIMIBI.

PaznpaxxuMocTb U peryssius y opranu3MoB. PaznpaxuMocTs U peryisinus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeniecTBa M UX 3HAYCHUE

4.5

MHOTOKJIETOYHbIE JKUBOTHbIE. DB3aMMOCBS3p YacTe MHOTOKJIETOYHOIO
opranusma. TkaHu, opraibl M CHCTEMBl OpPraHOB MHOTI'OKJIETOYHOTO
opranusma. OpraHusMm kak enuHoe nenoe. ['omeocras. TkaHM JKUBOTHBIX U
YyejoBeKa. THUIBl JKUBOTHBIX TKaHEH: OSNMTENMalbHAsA, COCIUHHUTENbHAS,
MbllIeyHasi, HepBHasg. OCOOEHHOCTH CTPOCHMs, (YHKIUI M PacroioKeHHs

TKaHEH B opraHax JXMBOTHBIX U YCJIOBCKaA

4.6

OpTaHLI U CHUCTCMBI OpraHoOB JKHWUBOTHBLIX. q)}/'HKI_[I/II/I OpraHoB M CHUCTEM




opraHoB. Omopa Tena opraHu3smMoB. CKelneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHbIX. HapyxHblli 1 BHyTpeHHUI ckeneT. CTpoeHue u
THIBI COCTMHEHUS KOCTEM.

JIBuKEHHE MHOTOKJIETOYHBIX KHUBOTHBIX. IluTanue »xuBoTHBIX. IluTanue
MI0O3BOHOYHBIX JKMBOTHBIX. JlpixaHue >KHMBOTHbIX. KoxHOe JbIxaHue.
XKabepHoe u 1€royHoe JbIXaHHE.

JIpIxaHu€e MO3BOHOYHBIX >KMBOTHBIX. DBOJIIOLMOHHOE YCIOXHEHUE CTPOCHUS
JNETKUX TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cucTeMa 4YellOBEKa.
MexaHu3M BEHTWISIIMKA JIETKUX y NTULl U MJIEKONMUTAIoUMX. TpaHcnopT
BEILECTB y OPraHU3MOB. TpaHCIOPT BELIECTB y >KMBOTHBIX. KpoBeHOCHas
cucteMa u €€ opraHbl. KpoBeHOCHass CUCTEMa IO3BOHOYHBIX JKHUBOTHBIX.
Kpyru  kpoBooOpaiieHus.  OBOJIIOLIMOHHBIE  YCIOXKHEHHS  CTPOEHUs
KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX KUBOTHBIX. BhlJeneHne y opranu3Mos.
Boigenenue y xuBoTHbIX. CokparutenbHble Bakyosid. OpraHbl BbIJEJIECHUS.
CBsA3bp TMOJIOCTH TeJla C KPOBEHOCHOW M BBIJACIUTEIBHON CHCTEMaMHU.
Boigenenue y 1MO3BOHOYHBIX JKMBOTHBIX. 3alllMTa Yy MHOTOKJIETOYHBIX
AKUBOTHBIX. [IOKpOBBI M UX MPOU3BOAHBIE.

Paszgpaxxumocte u  perynsuus y  OopraHm3mMoB. Pasgpaxkumocts  y
OJHOKJIETOYHBIX OPraHu3MoB. Takcucel. Pa3gpaxuMocTs M perymauus y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBBIE BEIIECTBA U UX 3HAUCHHUE.

HepBHas cucrema u peduekropHas peryasiquss Yy MHOTOKIETOYHBIX
*KUBOTHbIX. HepBHass cuctema m €€ OTAeNbl. DBOJIOLUMOHHOE YCIOKHEHHE
CTPOEHMS HEPBHOW CUCTEMBI Y dKUBOTHBIX.

PazpaboTtka anroputmoB u mporpamm s dpdexkTuBHON (DYHKIIMOHATHLHOMN
aHHOTAllMX  T€HOMOB,  TPAHCKPUITOMOB, MPOTEOMOB, MeTab0JIOMOB

MHUKPOOPIraHnu3mMoB, paCTeHHﬁ, JKHBOTHBIX M YCIIOBCKA

OpraHnsM YCJIOBCKA U €ro 310POBLEC

5.1

Opranbl ¥ CHUCTEMbl OpraHoB 4YesjoBeka. OTHenabl TOJIOBHOTO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekropnas nyra. besycnoBubie u
ycnoBHBIE pediekcel. ['yMopanpHash perynsiuus W SHIOKPHUHHAs CHCTEMa
KUBOTHBIX M uejoBeka. JKene3bl PHAOKPHUHHOW CHCTEMBI U HUX TOPMOHBI.
[lelictBue TOpPMOHOB. B3auMOCBS3b HEPBHOM M JHIOKPUHHOM CHUCTEM.
l'unotanamo-runoduzapHas cucrema. Pednekc u pednektopHas myra.

be3ycnoBHbIE U yCIOBHBIE pe(IeKCh

5.2

3amura opranusma ot Ooje3Heil. IMMyHHas cuctema yenoBeka. KiieTounsrii
U TYMOPaJIbHBI IMMYHUTET. BposkKAEHHBINA, TPUOOPETEHHBIN crieruprUeCcKHii
UMMYyHHUTET. Teopus KJIOHAIbHO-CENEKTUBHOIO wuMMyHuTeTa (I1.Dpnux,

@®.M.bepuer, C.ToneraBa). BocnamurenpHble OTBETHI OpraHu3moB. Poib




BPOXAEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3200JIeBaHUI

5.3

KposenocHnast cucrema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCY/bI U KPOBb.

Kpyru kpoBooOpamenus. Pabota cepama u e€ perymsnus

5.4

Hpixanue uyenoBeka. Juddy3us Ta30B dYepe3 IMOBEPXHOCTh  KIICTKH.
JpixarenbHas cucTteMa uesioBeka. JlpixarenbHas MNOBEPXHOCTh. Perymsuus

nbIXxaHus. JlprxarenbHbiec 00bEMBI

5.5

[MumeBapurensHas cucreMa yenoBeka. OTnenbl MUIIEBAPUTENBHOTO TPAKTa.
[InmeBapurenbHpie  Kene3bl. BHYTPHUIIONOCTHOE W BHYTPUKIETOYHOE

MUIIEBAPEHUE

5.6

[ToxpoBsl u ux mnpousBoaHble. Opranbel BbiaeneHus. [louku. Ctpoenue u
¢yHKIIMOHUpOBaHUe HedpoHa. @uubTpanus, cekpeuus U obOpaTHOe
BCAaChIBaHHE KaK MEXaHM3Mbl pabOThl OpraHoB BblJeneHusa. OOpa3oBaHHe

MOYH Yy 4eJIOBEKa

5.7

HBI/I)KGHI/IG YyeJIOBeKa: MbImeyHas cucreMa. CKelleTHRIE MBIIINbLI 1 UX pa60Ta.

CTpoeHue U TUTIBI COEMHEHHS KOCTEM

Teopus 3Bomronnu. Pazsutne xu3Hu Ha 3emie

6.1

OpomononHass Tteopus Y. Jlapuna. Ilpeanochbulku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HayuHas nesrenbHocTh Y. JlapBuHna.

JIBwxyimue cuiibl 3BoJtoMH BUIOB 10 Y. JlapBuHy (BBICOKAss HHTCHCUBHOCTh
pPa3MHOXEHHsSI OpPraHM3MOB, HAcleJACTBEHHAas HM3MEHYMBOCTh, Oophba 3a
CyIIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTHdecko Tteopuu dBomonuu (CTD3). HeiliTtpanbhas
Teopus sBotonuu. CoBpeMeHHas HBOJIIOLMOHHAs Ouosiorus. 3HayeHHe
SBOJIIOIIMOHHOM TEOpUH B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTUHBI

MuUpa

6.2

[Tonmymsinus Kak JIeMEHTapHas eauHuLa 3BOMIOLMH. COBPEMEHHBIE METO[bI
OLIEHKH T'€HETHYECKOro pa3HooOpa3ust U CTPYKTYphl nomyisauuid. M3menenue
reHo(oHJa MONYJIALUU KaK 3JEMEHTapHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHetTudeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPbl (IBMKYILIME CHIIBI) 3BOJIIOLMU. MyTallMOHHBIH
nporecc. KomOuHatuBHas wu3sMeHUuBOCTh. [Ipeiidp reHoB — ciywaiiHble
HEHalpaBJIeHHblE HM3MEHEHUs YacTOT ajulejed B NOomymsauusax. OQQext
ocHoBaTens.  Murpamuu.  M3zomauus — momynsuuil:  reorpaduueckas
(mpocTpaHcTBeHHAs), OMoJI0rHuyeckast (pernpoayKTUBHAS).

EcrecTBennslii 0oT60p — HampaBistomui (daktop sBodonMA. DOpMBI
€CTeCTBEHHOTO O0TOOpa: JBIKYLIMHM, CTaOMIM3UPYIOUIUH, pPa3phIBAIOLIHI

(m3pynruBHbIi). [TonoBoit 0TOOD.




[IpucnocoOIeHHOCTh ~ OPraHM3MOB  KaKk  Pe3yJbTaT  MHKPOIBOJIIOLUU.
Bo3HuKHOBeHHE MpHUCIIOCOONICHMI y  OpraHu3MoB. Apomopdo3bl U
HJIM0AJalTalUu. ITpumepst npucnocoOiIeHui y OPraHu3MOB.
OTHOCHUTENBHOCTD PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurtepunm u cTpykrypa. BumooOpazoBaHue Kak pe3yibTar
MHUKPO3BOJIIOLINHU. M3omsius — kiioueBoi gakTop BupooodpasoBanus. [lyru u
CIIOCOOBI BUJI000pa30BaHMUS: aJUIONATPUIECKOE (reorpaduueckoe),
CUMIATpUYecKoe (IKOJIOTMYECKOE), «MTHOBEHHOE»  (IOJIMIIOUIU3AIuS,
rudpuansays). JJinTenbHOCTh 3BOTIOIUOHHBIX ITPOLIECCOB.

Mexanu3mbl popMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponpb 3BosIOLIMOHHON OMOJIOTHH B pa3pabOTKe HayYHBIX METOJIOB COXpaHEHUS
O6ropazHooOpazuss. MUKpPOIBOIIOIUS U KOIBOJIOLUS TApPa3UTOB U UX XO3SEB.
MexaHu3mbl QOPMHUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHMKAM U CHOCOOBI

OOpBOBI C HE

6.3

MGTO)IBI HU3YUYCHHUA MaKpO3BOJIIOLH. TTaneoHTONOTNUECKHE METOAbI
n3ydyeHus osBojounu. Ilepexoanbie ¢opMbl U (uIOreHeTHUECKHue PpsIbl
OpraHU3MOB.

buoreorpaduueckne merompl m3ydeHus sBomonuu. CpaBHeHHe (IOpBI |
(hayHBI MaTepUKOB U OCTPOBOB. broreorpaduueckue obmactu 3emun. Buapi-
SHJIEMUKH W PEITUKTHL

OMOPHOJIOTHYECKUE W CPABHUTEIHLHO-MOP(HOJIOTHUECKUE METOJbl W3YyUCHHS
ABOJIIOIUH. ['€HEeTHUYECKHEe MEXaHU3MBbI JBOJIOIUH OHTOTEHE3a M TOSIBICHHUS
ABOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTHMYHBIE W aHAJIOTUYHBIC OpPraHbl.
Pymumentapuble  opraHbl W aTaBU3Mbl.  MOJIEKYJISPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE METOJbl  HM3YYCHHUS  DBOJIOIHH.
I'omonoruynsie T'CHBI. CoBpeMeHHEbIE METO/IbI HIOCTPOCHUS
(WIOTCHETHYECKHX JICPEBHEB.

XPOMOCOMHBIE MyTAIMH U BOJIFOIHSI TCHOMOB.

OO01ue 3akOHOMEpPHOCTH (MpaBuia) 3BoJOLKMKA. HeoOpaTUMOCTh ABOJIOIMH.

A,Z[aHTI/IBHaH paayanus. HepaBHOMCpHOCTL TEMIIOB 3BOJIIOIIMHA

6.4

Hayunble rumoTe3pl MNPOUCXOXKICHHS >KU3HM Ha 3emie. AOHOreHe3 U
na"Hcnepmus.  JloHayyHble  TPEACTABICHUS O  3aPOXKIACHUM  JKU3HU
(kpeanonusM). ['umore3a MOCTOSHHOTO CaMO3apPOXKACHUS >KU3HU U €€
onpoBepxkeHue onbitamu @O. Pemu, JI. Cnamnannanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHoOBHbIE JTarlbl HEOPraHUYECKOM1 ABOJIIOLU Y. [lmanerapnas
(reosornueckasi) BOJIONMSA. XUMHUYECKas SBOMIONUS. AOMOTEHHBIA CHUHTE3

OpraHMYecKuX BenlecTB U3 Heopranndeckux. OmsiT C. Mummnepa u I'. FOpu.




OOpazoBanue monuMepoB u3 MoHOMepoB. KoamepBarnas rumote3a A.U.
Onapuna, runore3a mnepBuyHOro OymboHa JIk. XonmeliHa, TeHETHYECKas
runore3a I. Mémnepa. Pubosumsr (T. Yek) u runoreza «mupa PHK» V.
I'unbepra. DopmupoBaHre MEMOpPaH U BOSHUKHOBEHHE TIPOTOKIECTKH.
WcTopus 3eman u MeToipl €€ u3ydeHus. VMckonaemple OpraHuyecKiue OCTaTKu.
I'eoxponosiorus u e€ metoabl. OTHOCUTENBHASL U A0COTIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHoornyeckas 1mKasa: 30Hbl, Ipbl, HEPUOJIbI, FTTOXH.

Hauanenabie 3Tanbel opranndeckod sBoonuu. [losBiaeHue u  3BOJIFOLHAS
MEpBBIX KIETOK. OBOJIOLMSA MeTaboiau3Ma. BoO3HHMKHOBEHHE TEpBBIX
skocucteM. CoBpeMEeHHbIE MUKpPOOHbIE OHMOIIEHKM KaK aHajor MEepBBIX Ha
3emite coobmectB. CtpomaTonuTsl. [IpokapuoThI U 3yKapuOTHI.
[IpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKIEHUE
BHUpYycoB. [IponcxoxaeHre MHOTOKJIETOYHBIX OpPraHu3MoB. Bo3HHKHOBEHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATallbl ABOJIONWU BBICIIMX pacTeHuid. OCHOBHBIE apoOMOPGO3bI
pactenuii. Beixon pactenuit Ha cymy. [losBieHue CnopoBBIX pacTeHUN U
3aBoeBaHne UMHU cymH. CemeHHble pacTeHus. [IpomcxoxaeHue HBETKOBBIX
pacTeHuH.

OcHOBHBIE 3Tambl 3BOJIOLNUU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — TOSBICHHUE
coBpeMeHHbIX THUNOB. IlepBbie XopnoBble KuBOTHbIE. JKW3HB B BOJE.
DOBOJIIOIMS  TTO3BOHOYHBIX. [Ipomcxokaenne amMbuOMil W PENTHIIHI.
[IpoucxoxaeHue MIEKONMUTAOIIMX W 0Tl lIpuHOUD  KiIrO4eBOro
apoMopdoza. OcBoeHre OECHO3BOHOYHBIMU M TO3BOHOYHBIMH >KUBOTHBIMU
CyIIN.

Pa3zButre xu3HM Ha 3emiie N0 3paM W MEPUOJAM: apXeu, MPOTEPO30il,
najgeo3oi, Me3030H, KaiiHo30il. OOmas XxapakTepucTHKa KiuMata |
reoyiorndyeckux npoueccon. [losiBieHne U pacBET XapaKTEPHbIX OPraHU3MOB.
VYrneobpazoBaHue: ero yclOBUS U BIMSHHUE Ha T'a30BbIH cOCTaB aTMOC(]EpHL.
MaccoBble BBIMUpPAHUS — 3KOJIOTMYECKUE KpU3UChI Iponuioro. IIpuuuHel u
CJIE/ICTBUSI MAcCOBbIX BbIMUpaHUN. COBPEMEHHBIM 3KOJIOIMYECKUN KpHU3HC,

ero ocoOEHHOCTH

6.5

Pa3gensr m 3amaum antpononoruu. Meronasl anTpomnosioruu. CTaHOBIEHHE
NPEACTaBICHUH O TPOUCXOXJAEHHM uYenoBeka. COBpEeMEHHBIE Hay4HBIC
TEOPUH.

CX0JCTBO 4enoBeKa C )KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuzieTenbcTBa  CXOJCTBA YEJIOBEKA C OJKMBOTHBIMH:  CPaBHHUTEIBHO-

MOpQoTIoruIecKue, AMOPHUOTIOTUYECKHE, (bU3HOIOr0-OHOXUMHUYECKHE,




noBeAeHueckue. OTnMuus YelaoBeKa OT KHUBOTHBIX. [IpsmMoxoxnenue u
KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOpPOi
CUTHAJIBHOU CHCTEMBI.

JBuxymue cuibl (pakTopbl) aHTPOIOreHe3a: OMOJOrMYecKUe, COLMAIbHBIE.
CooTHolIeHre OMOJIOTHIECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaJUU AHTPOIOTEHE3a. ABCTPAJONUTEKH — JBYHOTHE NPEIKU
mojer. YenoBek yMmelnbld, NEpBbIE M3TOTOBJIEHUS Opyaud Tpyna. UemoBek
MPSIMOXOJISANIIMNA W TIEPBBIM BBIXOJ Jrofel 3a mpenensl Adpuku. Yemoek
reinenboeprekuii — o0l MpeoK HeaHePTaIbCKOTO YEJIOBEKa U YelloBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKUI KaK BHJI JIOJEH XOJOAHOTO KIMMAaTa.
UenoBek pa3yMHBIN COBPEMEHHOIO THWIIA, JEHUCOBCKHI YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a mnpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOT0 4eJoBeKa. ECTeCTBEHHBIN OTOOp B MOMYNSLMSIX
yenoBeka. MyTallMoHHBIH mpouiecc W noiaumopdusM. I[lomynsunoHHbIE
BOJIHBI, Apei( reHoB, mMurpamus u <«3GQexT ocHoBaTens» B MOMYNIALHIX
COBPEMEHHOTO YeJIOBEeKa.

UYenoseueckne pacel. Ilonstue o pace. bosbpmme pacel: eBponeouaHas
(eBpasmiickasi), aBCTpajO-HETrpouJHAas (dPKBATOpUAIbHAs), MOHIOJIOUIHAS
(a3marcko-aMepuKaHcKas). Bpems u myTu pacceneHus 4yesoBeKa IO IIaHETe.
EmuacTBO 4emoBedeckux pac. HaydHas HeECOCTOSATENBHOCTh —pacu3Ma.
IIprcnocoOaeHHOCTh YeoBEeKa K PAa3HBIM YCIOBHUSAM OKpYXArOIIEH Cpebl.
Bnusaue reorpaduueckoi cpeapl M Apeiida reHoB Ha MOPQOJIOTHIO U

(1)I/I3I/IOJ'IOFI/IIO YEJIOBCKaA

OKOCHCTEMEBI B MMpUCYHIUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens u 3agaun sxosiorun. CBsI3b 3KOJIOTUU C IPYTUMH HAYKaMHU.
Metonel skonoruu. lloneBeie HaOMIOAEHUSA. DKCIEPUMEHTHI B IKOJOTHU:
npupoaHble U jJaboparopHeie. MoaenupoBaHue B 3KOJIOTHH. MOHUTOPHHT

OKpPYKaIoIlel Cpe/Ibl: TOKAIbHBIN, pErHOHATBHBIN U II00aNbHBIH

7.2

Okonornyeckue (Gakropbl M 3aKOHOMEpPHOCTH MX AedcTBuUs. Knaccudukanus
9KOJIOTUYECKUX (aKTOPOB: aOMOTHYECKUE, OMOTUYECKHUE, aHTPOIOTEHHBIE.
OOme 3aKOHOMEPHOCTH JEWCTBUS HKOJOrMueckux (akropon. IlpaBuio
muHumyma (K. Hlnpenrens, 0. JIu6ux). TonepaHTHOCTb. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue (¢paktopsl. CBer Kak dkoyorndeckuil Qakrop. [leiictBue
pPa3HBIX YYacTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. OKOJOTHYECKHE
IPYNIbl PaCTEHUH M >KMBOTHBIX IO OTHOLIEHUIO K cBeTy. CHUTHaiIbpHas poJib
ceera. POTONEPUOAU3M.

Temneparypa kak oskojoruueckuii ¢akrop. JleficTBue TemIepaTypsl Ha




opranu3msl. [loiikunoTepMHbIE 1 TOMOHOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHbIE
U CTEHOTEPMHbIE OPraHU3MBbl.

Bnaxxnocte kak skonmormdeckuil ¢axrop. IlpucnocoOneHust pacTeHuil K
O IIep KaHNI0 BOHOTO Oantanca. Kimaccudukanus pacTeHuid M0 OTHOIICHHUIO K
Bojie. [Ipucmocobnenns >KUBOTHBIX K H3MEHEHHIO BOJJHOTO PEXHIMA.

Cpensl oOWTaHMsI OPraHM3MOB: BOJHAS, HAa3eMHO-BO3/YIIHAs, TOYBEHHAS,
rIyOMHHAs TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3HKO-XUMUYECKHe
0COOEHHOCTH cpejl o0uTaHusi opraHu3MoB. lIpucnocoGieHns opraHu3MoB K
YKU3HU B Pa3HbIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puTMBL. CyTOuyHBIE U
roguyHble  puUTMbL.  IIpHCrOCOGIEHHOCTh  OPraHu3MOB K  CE30HHBIM
M3MEHEHUSIM YCIIOBUH JKU3HH.

XKuzuennoie ¢opmbl opranusmoB. IloHarue o ku3HeHHOW (opme.
Kuznennole (opMbl pacTeHMil: JepeBbs, KyCTapHHMKH, KYCTapHUYKH,
MHOTOJIETHUE TpaBbl, OAHOJETHHE TpaBbl. JKW3HEHHbIE (OPMBI KUBOTHBIX:
rUAPOOUOHTHI, T€OOHOHTHI, a3pOOMOHTE. OCOOEHHOCTH CTpOeHHus U 0Opaza
AKU3HU.

buotnueckue daxkTopbl. Buabl OHOTHYECKUX B3aUMOJACHCTBUIN: KOHKYPEHIINS,
XUIMHUYECTBO, CUMOMO3 u ero ¢opmel. [lapasutusm, Koomepamus,
MYTYyaJli3M, KOMMEHCAIU3M (KBapTUPaAHTCTRO, HaxJICOHUYECTBO).
Herpoduueckue B3aumoneiicTBus (Tonuueckue, popuueckue, Gadbpudeckue).
3HaueHne OMOTHYECKUX B3aUMOJEHCTBUMN JJISl CYIIECTBOBAHMS OPraHU3MOB B

cpene ooutanus. [IpuHIMI KOHKYPEHTHOTO HUCKIIOUEHUS

7.3

DKOJIOTHYECKHE XapaKTEPUCTUKHU MOIYJISIUAHN. [omynsiius KakK
Ouwoslornueckas cuctemMa. Poiab HEOJHOPOJHOCTH cCpenabl, (HU3UISCKUX
OapbepoB W  OCOOEHHOCTEH  OWOJIOTMM BUIOB B  (HOPMHUPOBAHHUH
MPOCTPAHCTBEHHOM  CTPYKTypbl  nomyisiuii.  OCHOBHBIE — MOKa3aTeiau
MOMYJISALMKA: YUCIEHHOCTh, IJIOTHOCTh, BO3PACTHAsl W IIOJIOBas CTPYKTYpa,
POXKIAEMOCTh, MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIHL.

DKkoJyioruyeckas CTpykrypa nonyiasuuud. OIeHKa YUCIEHHOCTU MOIMYJISALHH.
JluHaMuKa NOMyJSIUY U €€ perysauus. bBuoTnyeckuil noTeHuaN MomyJssuH.
MopenupoBanue AUHAMUKM mnonyiasiudud. KpuBble pocTa UYHUCIEHHOCTH
nonynsauuu. Kpusble BBDKUBaHUS. Perynsius 4uciaeHHOCTH NOMYISIUN: poib
(akTOpOB, 3aBUCANIMX M HE 3aBUCIIIMX OT IUIOTHOCTU. DKOJOTUYECKUE
ctpateruu BUJoB (I- u K-crparerumn).

[Tonsitne o0 skonormueckor Huie Buaa. Mectoobutanue. MHoromepHas
MoJelb dkosornyecko Humu JLx.M. XarunHcona. Pa3zmepsl 9KOJIOrH4eCKO

Humu. [loTeHuansHas u pcaIM30BaHHAas HUIIH.




Bun xak cucrema nonynsuuid. Apeanbl BUAOB. Buiasl m uX KU3HEHHbIE
CTpaTerud. 3aKOHOMEPHOCTH IIOBEJIEHUS U  MHUIpalMil  KUBOTHBIX.

buonoruueckue nHBa3UU JYXCPOJHBIX BUAOB

7.4

CoobmectBa opranu3MoB. buomeno3 u ero crpykrypa. CBs3um MexIy
opraHm3mMamMu B OHOIIEHO3e. DJKOCHCTeMa Kak OTKphITas cucrema (A.Jlx.
Tencnu). @yHKIMOHATIBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: IPOAYLICHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue Henu 1 CeTH.
Abunotnueckue 6110ku 3kocucteM. [louBsl u miel B a3kocucremax. Kpyrosopot
BEILECTB U MOTOK HEPTUU B IKOCHCTEME.

OcHOBHBIE  TOKa3aTenu  JKocHucTeMbl.  buomacca W mpoayKIus.
DKOJIOTUYECKHE MUPAMUbI Uncel, OMOMACChl U SHEPT M.

HanpaBnenHble 3akOHOMEpPHBIE CMEHBI COOOIIECTB — cyKlieccuu. [lepBuuHbie U
BTOPUYHBbIE CYKLIECCHM W WX HPUYMHBL. AHTPONOICHHbIE BO3JEHCTBHS Ha
cykueccuu. KimmakcHoe coobmiectBo. buopasHooOpasue U MosHOTa
KpYyroBOpOTa BEIIECTB — OCHOBA YCTONYHMBOCTH COOOIIECTB.

[Ipupoausie 3KOCHUCTEMBbI. AHTPONOI€HHbIE IKOCHCTEMBI. ATPOIKOCHCTEMA.
ArponieHo3.  Paznuums  MeXIy — aHTPONOTE€HHBIMH U NPUPOTHBIMU
9KOCUCTEMAaMH.

VYpboskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas
¢dbnopa u ¢ayna. CuHaHTpONM3AIUA TOPOACKON ¢ayHbl. buomorumdeckoe u
XO03s5IIICTBEHHOE 3HauYEHUE arpo3KOCUCTEM u ypOO3KOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B
JKOCUCTEMaX.

[lepenoc »9HepruM ¥ BEIIECTB MEXAY CMEXKHBIMU SKOCHCTEMAaMHU.
YCTOMYNMBOCTH OPraHM3MOB, MOMYJSIIMM M 3KOCHCTEM B  YCIOBHSX

€CTCCTBCHHEBIX U AaHTPOIIOI'CHHBIX BOSI[CfICTBHfI

7.5

buochepa — oOmennanerapnas oOoiouka 3emuid, T/A€ CYIIECTBYET WIIU
cyliecTBoBasia ku3Hb. YueHue B.M. Bepnaackoro o 6mocdepe. Obnactu
o6uocoepsl u e€ coctas. JKuBoe BemecTBo 6uochepsl 1 ero PyHKIUH.
3aKOHOMEPHOCTH cymiecTBoBaHus O6uocdepbl. OcobeHHOCTH OHOchepsl Kak
rnobanpHOM  dKocucTeMbl. J[uHamMudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE IUKJIBI (Yraepoaa, a3oTa).
PutmuuHOCTh siBNeHMIT B Ouocdepe.

3oHanpHOCTh OMochepnl. [loHsTHe O OMome. OCHOBHBIE OWOMBI CYIIU:
TYHIpa, XBOWHBIE Jileca, CMEUIAaHHbIE M IIUPOKOIMCTBEHHBIE Jieca, CTEMH,
CaBaHHBI, MYCTHIHH, TPONUYECKHE  Jeca, BBICOKOTOpbsi.  Kimmar,
PaCTHTENBHBIN U )KUBOTHBIM MUP OMOMOB CYIITH.

CprKTypa n (I)yHKI_II/I}I JKUBBIX CUCTCM, OLICHKA UX PCCYPCHOI'O IMOTCHIMAJIA U




ornocdepHbIx QyHKIMH

7.6

DKOJIOTUYECKHE KPHU3UChl M UX MpUYMHBL. BozneiicTBue uenoBeka Ha
ouoctepy. 3arpsi3HeHHE BO3AYIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOM cpenpl. OxpaHa BOJHBIX pecypcoB. Paspyimienue mouBbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHune knumara.

AHTpPOIIOTEHHOE BO3JICHICTBUE HA PACTUTENBHBIA U KUBOTHBIA Mup. OxpaHa
PacTUTENIBHOIO U KUBOTHOrO MUpa. OCHOBHBIE MPUHIUIIBI OXPaHbl IPUPOJIBI.
Kpacubie xnuru. Ocobo oxpansiembie npupoanbie Tepputopun (OOIIT).
Boranuueckue cajpl U 300J0THYECKHE TTAPKU.

OcCHOBHbBIE TPUHLMUIBI YCTOMYMBOTO Pa3BUTUS YEJIOBEUECTBA M TNPUPOIDI.
PannonanpHOe NpPUPOAONOJB30BAHME M COXpPaHEHHE OMOJIOTMYECKOTO

pazHooOpaszus 3emin
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