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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero obiiero obOpa3zoBaHus pazpaboraHa Ha ocHOoBe denepanbHOro
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 npeamet «buonorus» yrinyonéHHoro ypoBHs u3yudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIE MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepennpan  0O0y4eHUsT Ha YpPOBHE CpeaHero ooOimiero oOpa3oBaHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeTHUM NpodecCHOHATBHBIM U BBICIIMM OoOpa3zoBaHueM. B To xe Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4aromMuXcss U CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3aHHOTO C OUOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
e M 3ajadax Mu3ydeHus ydyeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3jellaM M TeMaM, paclpenesieHne To Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3YUYEHUs y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcsi. B mnporpamme 1o Ouosioruu
peain30BaH MPUHIMUI MPEEMCTBEHHOCTH C H3YY€HHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  00miero oOpa3oBaHwus, Oyaromaps 4YeMy MPOCMaTpUBAETCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJICTaBICHUH O 310pOBOM 00pa3e JKHW3HM, Ha
BOCMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
IIporpaMme Mo OHOJOrMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3ylbTaTaM OOy4YeHUS U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4ye€OHO-TIO3HABATEIBLHOM  JIESITEIHLHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCp)XKaHUs OHOJIOTHMYECKOr0 0Opa3oBaHUsA Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepmiaeT Ouosiornyeckoe oOpa3oBaHUME B IIKOJE U OPUEHTUPOBAH Ha



pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOTIOLIUOHHOTO YUEHHS U KOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpraHM3aluixX  CpPeIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro colep X aHUsl COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKUE 3HAHUS O PACTEHUSX, >XUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpamus OMOJIOTMYECKUX 3HAHHMMA C
COOTBETCTBYIOIIUMU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K W3yYeHHI0 OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW M KJIETOYHOM OHOJIOTHH, SMOPHOJIOTHUU U
OMONIOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UH, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUeHHE 0 Onocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, WJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu MU OCOOCHHOCTSX KJIIETKH, OpraHu3Ma, TOIYJISIINH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAOIINXCS HAYYHBIX JOCTHXKCHHSX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETUUYECKOI0 Marepuaja B COACP>KaHUM MPOTrpaMMbl
1o OUOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUSI U PA3BUTHS
TOM WM HMHOW oOjacTh OWOJOTHUM, BKIAJOM OTEUECTBEHHBIX M 3apyOEeKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp uzydenus: yueOnoro mpenmera «buonorus» Ha yriayOn€HHOM ypOBHE —
OBNAJICHHE  OOyYalOMMHCA  3HAHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allud J>KUBBIX CHCTEM pa3HOTO paHra M NpUOOpETeHHE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npo(ecCUOHaNbHON N1eATENbHOCTH, CBSI3aHHOM C OuWOJIOrHeil, uiu K BBIOODPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTkeHne 1enu  u3ydeHusi ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONUX 3a/1ay:

OCBOEHHE OOYYArOIIUMUCS CHUCTEMBI OMOJIOTUYECKMX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHIEMIIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUjiaxX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHPA; O
CTPOCHHH, MHOT000pa3uu W OCOOCHHOCTSIX OHMOJOTMYEeCKHX CHCTeM (KIIeTKa,
OpraHu3M, MomyJsilus, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOmMXCS C METOJaMU TIO3HAHHS JKUBOW IPHPOJIBI:
MCCIIEJIOBATEIbCKUMU  METOJaMH  OHWOJIOTHYECKUX HayK (MOJICKYJSIDHOH W
KJIETOYHOM OHOJOTHMH, HSMOPHUOJIOTUU U OWOJOTUM PA3BUTHSI, TEHETUKH H
CEeJICKIIUU, OWOTEXHOJOTUHM M CHUHTETUYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UccleloBaHUd B JabopaTopud W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATHh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U COIHAIbHO-d)KOHOMHUYECKUMU M  IKOJIOTHYECKUMU
npobiieMaMy 4YeJOBEYECTBA; OLEHUBATh IOCIEICTBHUS CBOEH NEATENbHOCTH II0
OTHOILIEHUIO K OKpY)Kalolled NPUPOAHON cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npoduakTuKi MHGEKITMOHHBIX 3a00J€BaHUi, TIPaBWJIa TTOBEICHUS B MPHUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsiX TMPUPOAHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BuTHE Y O0YYaIOUINXCA WHTEIJIEKTYyaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IIpOIECCe 3HAKOMCTBA C BBLAAIOMIMMUCSA OTKPBITUAMH U COBPEMEHHBIMU
UCCIICIOBAaHUSAMH B OHWOJIOTHH, PEIIaeMbIMH €0 MpOoOJIeMaMH, METOAOJIOTHEH
OMOIOrMYECKOTO UCCIICJIOBAHMUA, POBEACHUS AKCIEPUMEHTAIbHBIX
WCCIICIOBAHMM, PEIICHUSI OMOJIOTUYECKUX 3a/1ay, MOACTUPOBAHUS OMOJOTHIECKIX
00BEKTOB U MIPOLIECCOB;



BOCHHUTaHUE Y 00Yy4aroUIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPUPOJIE B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U ABJIEHUSIM; (OPMUPOBAHUE IKOJIOTHUYECKOM,
IF€HEeTUYECKOW TIpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B IMPUPOJE;
WHTErpaluy eCTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4arolMMUCAS ~ KOMIETEHTHOCTH B palMOHAIBHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, IKOCUCTEM, OHOChEphI), COXpaHEHUU COOCTBEHHOI'O 3710POBbSI U 3/10POBbS
OKpYyXKaromux Jrojeid  (coOmrogeHuss Mep nOpouIakTuku — 3a00JieBaHUMH,
oOecrieyeHue 0€30MaCHOCTU KU3BHENEATEIbHOCTH B YPE3BBIYANMHBIX CUTYyaLHX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPACKTOPUHU, CIIOCOOCTBYFOIIIEH
nocieayomeMy npodecCuOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMH PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIITyOJICHHOM
YpOBHE cpeqiHero obmiero oopazoBanus, coctasisier 204 gaca: B 10 xiracce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
OpOJOJKEHUE OMOJIOTMYEeCKOro O00pa3oBaHUs B  OpraHU3AlUSIX CPEIHETO
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH Ha YriayOJEHHOM YPOBHE
ABIIAETCS TIPOBEJECHUE JTaOOpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00ydJaromuxcs B BBINOJHEHUH MPOCKTHBIX W y4eOHO-HCCIIETOBATEILCKUX padoT,
TEMaTHKa KOTOPBIX  OMNpEAENseTCS YYUTEIEM Ha OCHOBE HMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAEIEHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUsSI — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3zBUTHUs
Ouonoruu.  buonornueckue  HaykM W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE M TIOMCKOBBIE HAy4YHbIC HCCIEHOBAHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosiorueid. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHcTpanumn

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

Tabnuuel u cxembl: «CBsi3b OMONOTMM C JOPYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKupble cucTemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOpIraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHdeckmii), OwmochepHurii. IIporecchl, MpPOWCXOAANINE B KHUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonmormueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. [lonsaTre o 3aBUCUMON U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbTaToB. [IpyumHBl UCKaxeHHWs pPe3yJabTaTOB JKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  O0OpyJOBaHME  JJISI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHuME pAa3aUYHBIX METOHNOB MPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAS €AWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUSI COBPEMEHHOM KIJIETOYHOMU
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHue @uKcupo8anHulx
K1emok. DNeKTpoHHass MUKpockonusi. Koughoxanvuas muxpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIETOK.

IIpakTnueckas padora «/3yyeHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKpPO- M YJIBTPaAMHKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelleCcTBa KIETKU. buonornueckne mnonuMepsl. benkwn.
AMMHOKHUCTOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornyeckue pynkuuun 0enkoB. /Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodpunsHO-rUApPOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepuael, Qocpoaunuasl, BOCKU, cTepouasl. buonormyeckue GyHKIUM
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiementapHoctd. IlpasBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pyukiuu JHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIECHHBIE TEPEHOCUUKHU, UX (PYHKIIMH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXMMHUYECKHE U OHOo(dHU3NUYEeCKnue UCCIeI0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tonunr, [xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacripeneneHre XHMUYECKUX JJIEMEHTOB B HEKHUBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIE.

Tabmuuer u cxemsbl: «llepuonnueckas TabnMIla XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKoBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yriaeBoaoB», «CTpoeHue MOJIeKysl JUnuaoB», «HyKIEnHOBBIE KUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XUMUYECKas MOCcyia U 000pyI0BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunbel KJIETOK: »JyKapuoTUueckas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (GyHKIMOHUPOBaHUE YKapUOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts MeMmOpanbl. PabGorta HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (aronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIBI KIETKH: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onbKu, JTU30COMBI, UX CTpoeHuEe U GyHKIHUU. B3anumocBs3b
OJIHOMEMOpPAaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TPaHYJISIPHOTO PETUKYTyMma.
Mexanuzm nanpaenenus oenxoe ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKe. Bakyonu pacTutenbHbIX KieTok. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckui,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTHABI  (OTOCHHTE3UPYIOIIHUX  IYKAPHOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonasl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KJIETKHU. Pubocomsi. IIpomesicymounvie Quramernmat.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIIEUHBIE  KIETKU.
Axmunosvie KOMHOHeHmMbl HeMbluleyHblx Kiemok. Mukpotpy6ouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nutoriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyooukamu. Momopuule benxu.

Anpo. Obonouka sijipa, XpOMaTHH, KapuUOILIa3Ma, SIIPBIINIKYA, KX CTPOEHUE U
bynakiuu. Anepueii 0enkoBbIE MaTpuKce. [IpocTpaHCTBEHHOE pACIOIOKEHUE
XpOMOCOM B HUHTEp(azHOM siape. Idyxpomamun u 2cemepoxpomamur. beakn
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 000a0uKku 6 mumo3se. HoepHbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTENIbHASI XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTKu», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHUSCKOU KIICTKI.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTuueckas padora «/3yyeHue cBOMCTB KJIETOYHON MEMOpaHBI».

JlabopaTopHas paGora «lVccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PACTUTEILHBIX KIETKAaX).

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IUTOIJIA3MBl B
PACTUTEIBLHBIX KIETKAaX).

Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPIrUU B KJIeTKe

AcCUMUIATINS ¥ TUCCUMIJIAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIIECTB: aBTOTPO(QHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnedeHue KkieTku: npespamenue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIN XapakTep peakiui KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpoliiecce
doTocuaTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munor
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIKUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCHHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpPraHu3MBlI. Ortansl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNnbHBIN ATaIM. [ THKOIN3 — OECKUCIOPOTHOE PACIHICTNICHUE TITFOKO3HI.

buonornueckoe okucieHne, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
mporieccax Ouonorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunmmpoBanue. nepeus membpannoco epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEpreTudeckuii oomen», «buocunres
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlaboparopHass pabora «l3ydyeHHME  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HaciencrBeHHass HHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHor uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpurnuusi — wmaTtpuulbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erHog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHoOT. Perynsiusi akTUBHOCTH T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCNPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HexeTounbie (GOpMBI )KH3HU B 00IUraTHBIC Tapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pactenuit. CIIN][, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananuz 6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.



JdemoHcTpanuun

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

Tabmuuel n cxembl: «buocunTes 6enkay», «l'eHeTnueckuil kon», «Bupycs»,
«bakrepuodarny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perumnkanuu JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMJHBIA U
rariouAHbId  Ha0Opbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Henenue xnetkn — wMuTo3. CraguM MHTO3a W TPOUCXOASIIME B HUX

nporecchl. Tunbel MuTo3a. KapuokuHes u 1nutokuHe3. buosorndeckoe 3HaueHue
MHUTO3A.

Perynsamuss MUTOTUYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
ru0eb — arorTos.

Knerounoe smpo, Xpomocombl, (GyHKIMOHAJIbHAS TEHOMHUKA. MexaHuzmol
nponugepayuu, ouppepenyuposxu, cmapenus u cuderu kiemox. «lL{ugposas
K1emKay» — Ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

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

JlaGopaTtopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIIETKaX KOHYMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCTH, Apyrue npoTucthl. KolloHWanbHbIE OPraHU3MBbI.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusma. TKaHu, OprasHbl H
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MMOKPOBHAsI, MPOBOJsIIASA, OCHOBHAasg, MexaHuueckas. OCOOEHHOCTH CTPOCHWS,
(YHKIUH U pacmonoXKeHus TKaHEW B OpraHax pacTeHUH.

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

Opranbl. BereratnBHble M TE€HEpATUBHBIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  opraHu3moB.  JIBMJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOT'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U UX paboTa.

IIutanue opranuszmoB. Ilornomenue BOABI, YINIEKUCIOrNO Tra3a U
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue kxuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pacteHul. JIpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTenpHas HOBEPXHOCTb.
XKabepnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YesioBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy ITHLl U
MJeKkonuTaonmx. Perymsmus aprxanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHast cucteMa MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. Cepaie,
KPOBEHOCHBIE COCYABl M KpOBb. Kpyrum KpoBooOpaimieHus. IBOJTIOIHUOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
KUBOTHBIX. CokpatutenpHble Bakyond. Opranel BblaeneHus. DOuiubTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI pabOThI OPraHOB BBIJICICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Bblaenenue y



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

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W TUCTHl MPOCTEHIIUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKuit
UMMYyHUTET. Teopusi KiIoHalbHO-cesnieKTUBHOro ummynutera (I1. Dpaux, d. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBEThI OpraHu3MOB. Poiib BpOXKAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpraHu3MoB. Takcucbel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbie BeleCcTBa U UX 3HAUEHUE.

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. besycioBHbIe U yCI0BHBIE peIIeKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [unortanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOYHBIE
Bojopociny», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KUBOTHBIX», «CKEJIET YelIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBDY,
«MmmyHuTETY,  «KUIIEYHOMOIOCTHBIEY, «CxeMa  TIMTaHUA  PACTEHUMY,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAEeBOro uepssi», «HepBHas
cuctreMa peio», «HepBHas cuctema gjsarymku», «HepBHas — cuctema
npecMmeikaromuxcsa»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHHW pa3HBIX OTHEJIOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJIECTHI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPALMH OIIBITOB 10 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKXeHne U pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie KneTkW, Wiau rametsl. Meiio3. Craauu
Mmeno3a. [loBegenne xpomocom B Meiose. Kpoccunrosep. buonornueckuii CMbICH
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeE3Hl.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00HA U3 2NABHBIX NPOOIEM IMOPUOTOSUU.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOEGHHOCTH JPOOJICHUS MIICKOMUTAIONINX. 3apOBIINICBbIC JIMCTKU
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBBIX JIUCTKOB. B3animHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrusHHe Ha 3>MOPUOHAIILHOE Pa3BUTUE PA3TUYHBIX
(aKTOpOB OKpYKaloIIEeH Cpe/ibl.

Poct u pasButue xuBoTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojlorndyeckoe 3HauY€HHE MPSIMOrO U HEHPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoJe. Tumbl pocTa KUBOTHBIX. DaKTOPBI
PETYJISIIUU POCTa )KUBOTHBIX U 4esioBeka. CTaauu NOCTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuil. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpolliecce Meiiosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl peTyJIAluyd OHTOI€HE3a Y PACTECHUN U JKUBOTHBIX.

JdemoHcTpanumn

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

Tabnuupel u cxembl: «BereratmBHOe pa3mMHOXkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HEnpsiIMoe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHE CEeMSH OJHOJOJIBHBIX U JIBYJOJBHBIX pacTeHUN», «KW3HEHHBIN UK
MOPCKOM  Kamyctbl», <« Ku3HEHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGoparopHasi pabora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTnueckass padora «BbiABIEHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX JKHBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hcropust craHoOBIEeHHST W pa3BUTHUS TEHETHMKUM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJuieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbL, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTUYECKUM,  I[UTOJIOTHUYECKUA,
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.

Tabmuibl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooOpasusi ruOpu0B repBoro nokojeHus. [IpaBuno nomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuieHusl NpHU3HakoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN XxapakTep HaCIeI0BAHUA.
Pacuiennenue npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aKOH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HAaCJIEI0BaHUE T'EHOB, HAPYILICHHWE CUCIUJIEHUS MEXIAy TreHaMHu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C TIOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBHE HEaUICNIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX IMPOIECCOB, TMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabnuibl u cxembl: «llepBeiit U BTOpoil 3akoHbl Menaens», « Tpetuil 3akoH
Mengaens», «AHaIHM3HpyrOLIEe CKpelMBaHuey», «HemomHoe paomuHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoseka», «Kapuotun naposzoduib»y, «Kapuotunm OTULBDY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
TUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHMS TMPU3HAKOB, MOJIEIb JId
JEMOHCTpAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHuwe pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «/3ydueHue  pe3yabTaToOB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MopaudukanmoHHas U3MEHYMBOCTh. Ponb  cpeasl B (OpMUPOBAHUM
Moau(pUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHUKaIIMOHHON
U3MEHYHBOCTH.

I'eHoTunuueckass n3MeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Bupl reHOTUTTHYECKOW N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIllHOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIpPolleCC — OCHOBaA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETHYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHasT W3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue U TMOJoBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HaCJIeICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKO8 V OPSAHUIMOS.

JdemoHcTpanumn

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

Tabmunibl u  cxembl: «Buabl u3MeHUHMBOCTHY», «MoaudukanmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MECHYHUBOCTDY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHIH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psja U
BApUALMOHHOU KPUBON».

IIpakTuueckass padora «Myrtamuun y J1po3oduibl (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKAa: T'€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU, MOMYJISIIIMOHHO-CTATUCTUYCCKHM,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemeHHOe OmpeAeIeHUE reHOTHUIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oose3Hu dYenoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaueHUE MEIMIIMHCKOW TCHETHKU B MPEIOTBPAIICHUU U JICYCHUU TeHETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYyIbTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE ACIEKThl MCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumpl 1 cxembl: «KapuoTun yenoBekay, «MeToabl M3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKaiusi U CeJeKUusA. 3apoKJICHHUE CEJIEKUMU U JOMECTUKAIUU.
Yyenne H. WM. BaBumoBa o IlleHTpax mnpOUCXOXIEHHUS H MHOT000pas3us
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#&uBOTHbIX. CopT, mOpojaa, mMTaMM. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padoTHl.

Metonpl ceneKnuoHHON paboThl. MCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUAYaIbHBIMN. OTtansl KOMOMHAIIMOHHOMN CCIICKIIUU. HUcnwiTanne
Mpou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paOoTHl.
PannaiimoHHbI U XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYpPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAaKTUPOBAHUS UM METOJ/OB
pexomOuHaHTHBIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[Tonyuenue MOJUIIIIOUOB. BayTtpuBuaoBas ruOpUAN3aLIUS.
bnuskopoacTBeHHOE — CcKpemiuBaHue, WiIM  WHOpuauHT.  HeponctBeHHOE
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
retepo3uca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeomonenue Oecruionus
MEKBUJIOBBIX THOPHUIAOB. JIOCTHIKEHMS CEIEKIIMU PACTCHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX HCUBONHBIX
8 YeJax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHncTpanuu

[Toptpeter: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «/3yueHune copTOB KyJbTYPHBIX PACTCHUHN U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOAbI M JIOCTHIXKCHMS CEJICKIIMHM pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILHUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, MCTHOJIB3YyEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeNME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
texHosorui. [IpouzBoacTBo Oeyika, aMUHOKUCIIOT U BUTAMUHOB.

Co3anue TEXHOJOTHl M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJTYUYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK M TKAHEW PACTEHUN H
#*uBOTHbIX. KpuoOGanku. Comartuueckas rUOpUAM3alUS U COMATUYECKHUI
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meouyuHe. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PeKkoHCTpyKIus
SUIEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonocuu 0300p06IeHs, KYIbMUSUPOBaHUsl U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMOocOMHass U TEeHHasi WHXeHepus. VICKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpyupoBanue pekomOuHanTHbeIX JIHK. Cozoanue mpamnceennwvix opeanuszmos.
JlocTvKeHUsT M TMEePCHEKTUBBI  XPOMOCOMHOM UM TEHHOM  MHXEHEPHH.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunuackue 6uorexnonoruu. [locrrenomuas nudposas meaunuHa. [TIP-
TUMarHocTuka. MeTaboJOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa I OIEHKU COCTOSIHUS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEJMIIMHCKUX TEXHOJOTHM, CO3MaHHUS KOMILIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3OyauTeneid OPBU, ycTaHoBiieHHE MOJIEKYISAPHBIX MEXaHHU3MOB
dbyakuuonupoBanauss PHK-comepkammx BHPYCOB, BBI3BIBAIOIIUX O0CO0O OMAaCHBIC
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnuiel u cxembl: «HMcnonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTtouHast uHkeHepus», «l eHHass UHKEHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIas MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MpeICTABJIEHHH B
onosoruu

OpomonronHas teopus Y. J[lapBuHa. Ilpennocsuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUS OpPraHM3MOB, HACIEJICTBEHHas M3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna kuBbBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapiipyta nmyremectsust U. Jlapsuna», «Haxonku Y. JlapBunay, «®@opmbl O0OpPHOBI
3a cymectBoBaHuey», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KarmycTb», «I1opobl ToMalHUX )KUBOTHBIX», «CXxeMa 00pa3oBaHUsI HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUSI JBIXKYIIUX CHJI DSBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Honynsuus Kak sleMEeHTapHas eAuHULA 3BOIOUNUA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuidi. 3MeHnenwue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUKYIIKME CHUJIbI) HBOJIONUH. MyTarmOHHBIN
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [JIpeiid reHOB — ciydailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT ayienedl B momymsmusx. OQdekr
ocHOBatens. Jgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
bonvwux U  manvlx  nonyuayusx.  Mwurpanuu.  M30ismus  TOMYJISIIH:
reorpadudeckas (IpoCTpaHCTBEHHAs), Oroorndeckas (penpoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pPa3pbIBAIOIIHMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HUKHOBEHHE W HSBONIONUS COIUATBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3nukHOBeHHME ~ mpuCnOCcOONeHW y  opraHu3MoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl mpucnocoOaeHuit y OpraHu3MoB: MOPGOIOTHYECKHE,
dusznonornueckue,  OUOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTatr
MHUKpO3BOJIOIMU. M3onsiuust — kioueBol (akrtop BumgooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: ajomaTpuIecKoe (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIOuAU3AIIMS,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOnMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs: 6uopa3zHooOpasusi. MUKPOIBOJIOIUS U KODBOJIOIUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIbl HBOJIIOLIUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA ceBaHCKOM (openny,
«'eorpadmyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIe BOJHBI YUCIEHHOCTH XMUIIHUKOB M XepTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3sMoB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «Crnocobsl BUa000pazoBanus», «['eorpaduueckoe BUI000pa3OBaHUE
TPEX BHUJAOB JIAHJBINICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUIY,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPHITY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUH OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlaGopaTtopHas pabGora «BpisiBIeHHE W3MEHYMBOCTH Y OCOOEH OHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlabopaTtopHass paGora «CpaBHEeHHE BHIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHUs MakpolBoyionuu. [laneoHTonormyeckue  MeTO[bI
u3ydeHus: sBoyiouuu. IlepexonHpie QopMbl M (QUIOrEeHETHYECKHE  PpsJbI
OpraHU3MOB.

buoreorpaguueckue metroapl uzydeHus sBoirounu. CpaBHeHUE (GIIOpBI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bupibi-
SHJIEMUKHU U PEIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObl H3YyUYECHHS
sBOMIONIMH. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTE€HE3a U TMOSIBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTEeMaTUYeCKHe  METOJbl  M3Y4YEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmervt yHKYULL.
HeobOpatumocTs 3Bostonuu. AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. Bbap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmumpl 1 cxembl: «DUITOTCHETUYSCKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«PenukThl», «HaudanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l 1aBHBIE
HaPABJICHUS IBOJIOLHNNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3BuTHE )KU3HU Ha 3emuie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAlUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannannanuy, JI. [lactepa. [Iporcxoxknenne >ku3Hu U aCTPOOHOIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAs dBOTIONMSA. AOHOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumoreza A. W
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnm u meroapl €€ wu3ydeHus. VIckomaemble OpraHuyYecKue
octaTku. ['eoxpoHosmoruss u e wmeroabl. OTHOCUTENbHAS U a0OCONIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Havanpnble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME © ABOMIOLMUA
NEPBBIX KIETOK. DBONMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX SKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emile COOOLIECTB.
CrpomaronuTsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX U
ntul. [lpuHiun xmodeBoro apomopdosa. OcBoeHue O€CrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIornueckux mpoueccoB. llosiBaeHMe M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus: bruopazHooOpasus Ha 3emiie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Hoptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpny,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHMueckoi 3Bostonun», «CxeMa oOpa3oBaHUs SYKApUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIETOUHBIE BOJOPOCINY,
«MHOroKIeTOouHbIe BOJOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «Opra"bl LBETKOBBIX pacTeHUil», «Cxema pa3BUTHS KHUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YyepBUY, «YaeHucToHOrMEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTue XU3HU B NPOTEPO3OUCKON 3pey, «Pa3BUTHE KU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIEC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl WU 3BEpEN,
KOJUIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnasa JgabdopatopHas pabora «MoaeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOT0 CHHTE3a OPTaHUYEeCKUX COSIUHEHUN B
nepBUYHON aTMochepe».

JlaGoparopuass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUM
Pa3HBIX OTICJIOBY.

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

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, br3M0JI0r0-0MOXUMHUYECKHE,
noBeeHueckre. OTIM4ms 4enoBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATbHBIC.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHbBIE CTaAuU aHTpoOIOreHe3a. PaHHUEe uyenoBEeKOOOpa3HbIE OO0E3bSIHBI
(IpOKOHCYJIIBI) U PaHHUE MOHTUbI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUA OPYIHU Tpyaa. UenoBeK MpSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBexk reipenbOeprckuii  — 0oOmMMM  Mpenok
HEAHJEPTATBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HEeaHAEPTaIbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TanmeoreHeTnka u MaIeOreHOMMUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesoBeka. MyTallMoHHBIM Tpoiiecc U mnojduMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. boiblume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcnocoONeHHOCTh YeoBeKa K pa3HbIM YCJIOBUSIM OKpYXarouleld cpeibl.
Bnusinue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHU.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIO0BECUECKUX TMOMYyNsUUi. buocoluanbHble MCCIEA0BAHUS MPUPOABLI UEIIOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNner dYeloBeKa U CKEJeT IIHUMITaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenbli», «YemoBek
NpAMOXOAAIMNNY, «/leHncoBckuii yenoek» «Heannepranpib», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MudogorndyeckuMu U OHUOJEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeJIOBEKa,
doTorpadum HaXOJOK UCKOTMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOICIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YeJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass paGora «l3yueHue o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue u pazputhe skojgoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agauun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY’Karoleh cpeibl: TOKAJIbHBIN, pETHOHATBHBIN U TTI00AIBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHUW IS YEJOBEKAa. JKOJIOITMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

[loptpetri: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUSA

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O01me
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TosnepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHasg poJib CBETA.
doTonepuoanu3M.

Temmeparypa Kak »dKoJiorH4ecKuid ¢akTop. JlelicTBue Temmeparypsl Ha
opraHu3Mmbl. [loMKknIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHund K
MoJJIep )KaHui0 BoJHOTO Oananca. Krnaccudukamus pacTeHUN MO OTHOMICHHIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3uMKO-XUMUYECKHe
OCOOCHHOCTU cpea o0uTaHus oOpraHu3MoB. lIpucnocoOieHusi OpraHu3MoOB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemiHue u BHyTpeHHME putMmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HHU.

Kusznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKuznennsie GOpMbI pacTEHUM: 1epEBbsl, KYCTAPHUKH, KYCTAPHUUKHU, MHOTOJICTHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, CUMOM03 U ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, ¢dadpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumbel u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWTaHUS OpPraHuU3MoOB», «bBHOJIOTHYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm», «Konkypenmus», «CuMOno3y,
«KomMeHcanuzm.

O6opynoBanue: repbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOaprHl U KOJUIEKIIMU TEIJIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHI] U 3BEpeH, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M OJKUBOTHBIX, OOJaJalOMIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU DPACTEHWI M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlaGoparopHass pabora «BbIssBIeHHE NPUCIIOCOOJIECHUM OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBISIBICHHE MPHUCIIOCOOICHHN OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH PpACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikoiorusi BUJA0B ¥ MOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOIMYJISLUH. [lonynsamust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3UYECKUX OaphEPOB U
0COOEHHOCTEWM OUOJOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TIOJOBas CTPYKTypa, POXKIAEMOCTb, NPUPOCT, TEMII pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JluHamuyKa monmynsauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHue TMHAMHUKA NOMYJIsiIUA. KpuBble pocTa YMCIAEHHOCTH TOMYJISLINH.
KpuBbie BbDKMBaHUs. Perynsiuss YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATETUX BUJIOB (T- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUEcKON HUIEe Buaa. MectooOutanue. MHoroMepHas
MoJieNb 3Kojoruueckon Humm Jx.J. XarunmHcoHa. Pa3Mmepsl 3KOJIOrMYecKOu
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4y>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel M CcXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«ITpocTpancTBEeHHass  CTpyKTypa  HoOnysinuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmy, «Mogeinb skosiorndeckoit HumM Jx. M. Xatauaconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss ceMssH  pacTeHMH K
pacCeyICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexmy
OpraHM3MaMHy B OHOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U WiIbl B 3kocucTemMax. KpyroBopor BEIIECTB U MTOTOK SHEPIUHU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HamnpaBrienHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUA Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie SKOCUCTEMBL. JKOCUCmeMbl 03Ep U peK. DKocucmemvl mMopetl u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

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

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnaopa u ¢ayna. CunanTponuzauus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggexkma u 6udo8-30uhpukamopos (Kirouegvix
8U008) 8 yHKYUoOHUposanuu skocucmem. [lepeHOC PHEPTUH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUI.

Mexanusmul 8030eticmeus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuWoIlleHO3a»,  «IKocucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nutanus (macTOUIHASA, JETPUTHAS)», «IDKOJIOTHUECKAsT MTUPAMHJIa YHCEID,
«OKonoruyeckas nmupaMmua OMoMacch», «IKOJOTHYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOboskocuctem».

Oo6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydyenune pa3zHoOOpas3us MENKUX TIOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKYpCHsl B TUIIMYHBIMN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

JKCKypcusi «IDKCKYpCUs B arpo’KoCHUCTeMy (Ha MOJjie WIM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja ku3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6uocdeps! u e€ cocra. XKupoe
BELECTBO OHOC(hephl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aIbHOM 3KocHucTeMbl. J{MHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIECTB U OMOTre0OXMMHYECKUE LUKIBI (YIriiepona, a3ora). PUTMUYHOCTE sIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIMCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopot yrimepona B mpuponae», «KpyroBopor kuciopoga B Hpupoje»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kiumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repObapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TMpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHue kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHUHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300JI0rMYECKUE TTAPKU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHS YEIOBEYECTBA U MPHUPOIBI.
PanmoHanpHOE  TPUPOJONOJIB30BAHHME U COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUSA OMNACHBIX TEXHOT€HHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no cocmoAHulo OMOEAbHLIX U008 U dKocucmem. (OcHOBbI



IKopeabunumayuy dKocucmem u cnocob6og 6O60pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepb», «3arps3HeHue nouBb», «llapHukoBbId  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3YyIbTATOB OCBOCHMS MPOrpaMMBbl IO OHOJOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO OHOJIOTHH,
yeneHanpasienHoe paszeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUsl, Haluyue  NPABOCO3HAHUS  DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCIIMTaHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHoro mpenvera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIUOHHBIM TIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENILHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M IMO3HABATEIbHBIX 3aJ1a4, BHIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSMH U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU NE€SATENBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOMl Kpau, CBOK PoawHy, CBOW S3BIK W KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBICHHE W
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYEHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMH Hapo1oB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETUKY ObITa, HAYy4HOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



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

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCHUPOBAHHBIM PEXUM 3aHATHA M OTAbIXa, peryisapHas Qusznueckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIINX 37]0POBbIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOIeHus
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTHMYECKOW W COIUATBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUTAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYphl: TPHOOPETCHHE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHWSI W YMEHUS TPU pEHIeHUH MPoOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUOB,
aKocHUCTEM, Orochephl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTrHO3UPOBATh HEOIAroNnpUATHBIE SKOJIOTHYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO SKOJIOTMUYECKOTO MBIIUICHUS, YKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NeATeTbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCA MMH B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON NEATEIbHOCTH YKOJOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKM M OOIIECTBEHHON NMpPaKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MpoosieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW ITUBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJIa U3 IJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIICHUSI  OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
MIPY U3y4YCHUU OMOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOIb30BaTh [OJy4aeMble 3HAHUS [JIs aHajlu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAaY4YHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NESITEIbHOCTh UHANBUAYAIBLHO U B TPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUW MO OHOJOTUMU B
COOTBETCTBUH C KMU3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIe Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHSTHS, OTPaKaroIIue
LEIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKy METOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHLUIN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

UCClieloBaHue,  HaOJOJIeHHe,  HM3MEpeHHe,  OSKCIepPUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JelcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PECHUYECKHE 3HAHUS W  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuvaromierocs OynyT cGhOpMHpPOBAaHBI —TO3HABATENIbHbBIE
YHUBEpPCAJIbHBIE yUeOHbIE IEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
JEUCTBUS, PETYISITHUBHbIE YHHUBEpCaJbHbIE Yy4yeOHbIE JEWUCTBHS, COBMECTHAs
NEeATEIbHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS IMPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBeEpPCaJIbHBIMH Y4eOHbIMH NMO3HABATEIbHBIMHU
AEeCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENTLHO  (QOpMyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KiIacCU(pUKAIIUHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpeNeNaTh LeNu ACeSATEIbHOCTH, 3ajaBas MHapamMeTpbl W KPUTEPUU HX
JTOCTH>KEHUS, COOTHOCUTH PE3YJIbTAThI I€SITEIbHOCTH C TOCTABICHHBIMH LIEJISAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM U MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, (GOPMYJIHUPOBATH BHIBOIBI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX peajJbHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEIILHOCTH,
HaBBIKAMHU  paspelieHus MmpoOsieM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €ro MHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4E€OHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

yYMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJiaraTh OPUTHMHAIBbHBIC MOJXOJbl U PELICHUS,
CTaBUTH MNPOOIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTePHATUBHBIE PEIICHUSI.

3) padoTa ¢ uHpopmaiueii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHbIX, B VHTepHeTe), aHAIM3UpPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHSI, KPUTUISCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3JIMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPEICTABICHUS
Oouonornyeckoit nHpopMauu (CXeMbl, TpadUKH, THATPAMMBI, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJI30BaTh HAy4YHBIM S3BIK B KadyecTBE CpeAcCTBa mnpu pabore c
Oumosiorndeckor umHGOpPMANME: TPUMEHATh XUMHUYECKHEe, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJIeTh  HABbIKAMHU  pACIO3HABaHUS M 3allUTHl  WHGOpMAINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYyXIaeMoW Tembl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOadbHBIE CpeAcTBa OOIIEHWsA, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATH YBAXKUTEILHOE OTHOIIEHUE K COOCCETHHUKY
U B KOppeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHAWBUIYATHHOU
paboTHI MpU pelIeHud OMOTOTHUYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YleHa KOJIJIEKTUBA;



NPUHUMATh LEJIM  COBMECTHOM  AEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYaIUsX, TPOSIBIISTH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIECTBUSIX M IMOCTYINKAX MO OTHOIICHUWIO K YKUBOW MPUPO/IE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYILECTBIIITh ITO3HABATEIBHYIO NIE€STEIBbHOCTD, BBIABIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTATOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI pedIeKCHM JJIsl OLICHKUM CHUTYyalluu, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OpPUHUMATH ce0sl, MTOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OCBOCHHUS COJICPKAHUS Y4eOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornn. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, UHTEPIIPETALIMK U MPEOOPA30BAHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mnpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEkKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAratole OHOIOTHYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIMsS, CaMOBOCIPOU3BEACHHE,
HACIIEJICTBEHHOCTh, W3MEHYUBOCTb, POCT U Pa3BUTHUE), OMOJOTMYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TMEPBOTO TOKOJICHWS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX UCCJIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHU, >KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPTaHOB M CUCTEM
OpPraHOB pAacTeHUH, JXUBOTHBIX, YENOBEKAa, MPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPpOPHOro TUMOB MUTAHUA, (POTOCUHTE3a U XEMOCHUHTE3A,
MHTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pa3sMHOKEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3mMa  (OHTOTEHE3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M YEJIOBEKa U WX
GYHKIUAMHA, MEXIAY CUCTEMaMH OpPraHOB M WX (DYHKIMSAMH, MEXKIy OSTaraMmu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJOTHYECKUE 3a/1aUH, BBISIBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTUYECKUMH MPOIIECCAMU U SIBICHUSIMU, JENaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHITH JA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, NPOBEPATh UX HKCICPUMEHTAIHLHBIMHU
cpenctBamu, GOpMYNIHpYS 1Edb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBIATh  TMOJYYCHHBIC  PE3yNbTaThl HAa  yUYEHUYECKHUX

KOH(DEpeHITHsX;
YMEHUE OIIEHUBATh AITHUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUWE,  HCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAIMPABICHHOE HW3MEHEHHE T'€HOMa W CO3[JaHH€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHMS B OpraHu3alusaX CpeaHero
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmera «buosorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ M PpOJIM OUOJOTUH B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIEHUS K TIPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CHUCTEMOW OHMOJIOTMYECKMX 3HAHUH, KOTOpas BKIIOYAET
ONpeJIeIeHHs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIATaloONIUX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOCcHCTeMa, Ouocdepa), OMOIOrHUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Boronnu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecusi k. Xapau u B. Baitabepra,
3apoabiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOrO  IIO3HAHWS,
UCITIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUAX KUBBIX OOBEKTOB U IKOCHUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMU BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TNPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JBIDKYIIUX CHJI OBOJIFOIMU HA TEHO(DOH MOMYJISIINH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHUE YCTAaHABIWBATH B3aUMOCBS3M MEXKIY MPOIECCAMU HBOJIIOIUH,
JNBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUMTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHIOB K Cpele OOMTaHHs, aOMOTHYECKMX M OHOTHYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY I JOKAa3aTeNbCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUS, CTMHCTBA
YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pa3wsi BHUIOB U
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE peliaTh OMOJIOTHIECKUE 3aa9d, BBISIBIATh IPUYUHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ y4eOHBIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE YYacTBOBAaTh B Yy4eOHO-UCCIEI0BATEIbCKON paboTe 1o OHOJoTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEUYECKUX pac, O MPHUYMHAX, MOCIEACTBUSIX M CIOCO0aX MpelOoTBpallCHHUS
rI00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIHCKOTO XO3SHCTBA, MHUIIEBON
MIPOMBIIINICHHOCTH, YTAyONsTh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBbIE CHCTEMBI U HX H3YYCHUE
3 Buonorus kinetku 0.5
4 XuMHUYecKasi OpraHu3arys KISTKH 10
5 Crpoenue u GyHKITUU KIECTKH 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka O HACIEACTBEHHOCTH H 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi opraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3aporKIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Mukpo3BoIOIHs U €€ pe3yabTaThl 14 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenoi
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 UenoBek 1 OKpyKarolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

BI/IOJ’IOFI/IS[ KaK KOMIIJICKCHas HayKa 1 KakK
4acTh COBPEMEHHOTO OOITECTBA

JKuBrle cucTeMbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

Hcropus OTKpBITHS U N3YYEHUS KIETKH.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOUYHOM
ounonoruun. [IpakTuueckas padota
«3ydeHne MeToI0B KJIIETOYHOH OMOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHUYECKUH COCTaB KIIETKH

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH — OCIIKH.

JIaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB C OMOIIBIO KAUeCTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, Ki1accupuKays u GyHKIUU
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Oprannydeckue BenecTBa KIeTKH —

JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopaTtopHnast pabota «lccnenoanue 05
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
TCHOMHKH, TPAHCKPHUIITOMHKH, IIPOTCOMUKHU

15 MeTompl CTPYKTYpHOU OHOJIOTHN

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune s3yKapuoTHYECKON KIIETKH.

17 [IpakTuueckas padota «M3yueHne CBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [Ipaktuueckas pabora «3ydyenue 05
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKax»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 05
pabota «/ccrnenoBanue mia3mMosnsa u '
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpanHbIe OpraHou/ipl KIETKH

22 Crpoenue u GyHKIUH s7pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHUu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydenune KaTaTuTHIECKOH aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

25

@epMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3ydyenue hepMeHTAaTUBHOTO
paclienieHus IepoKCuaa BOI0OpoJia B
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THII 0OMEHA BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHeE MPo1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AHa’poOHBIE OpraHn3Mbl. Buasl OposkeHus.
JlaGopatopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOXKEHUS U IBIXAHUS

31

AdpoOHBIE OpTaHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DHeprust MEMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opraau3anys TeHOMa y IPOKapUoOT U
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBI IKCTIPECCHU
TeHOB Y DYKapuoT
Bupycsl — HeksteTouHbIe POPMBI KU3HU U
39 obnuraTHbIe apa3uThl. [IpakTuyeckas 0.5
pabota «Co3nanue Mo BUpycay
40 BupycHble 3a0601eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHosornu B OMOJIOTUN U MEIULIMHE
42 ’Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIETKH — MHUTO3
Tumns! kietok. KaprokuHes ¥ HTUTOKHUHES.
46 JIaGopatopHas pabota «HaOmonenue 05
MUTO3a B KJIE€TKaX KOHYMKA KOPEeLIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsus ;KM3HEHHOTO IUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Txanu pacrenuii. Jlaboparopras pabora

49 . - 0.5
«M3ydenue TkaHel pacTeHUi»
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 0.5
KUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

o1 pabota «3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB

55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cCCTEMA YEIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcnopT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas crcTeMa mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cuctema 4enoBeka

63 PaznpaxuMocTb 1 perynauus y
OpraHu3MOB

64 I'ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA JKMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeTOK. JlJabopaTopHhast paborta
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTC€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrisiBIeHne
MPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHue 1 pa3BUTHE pAaCTCHUM.
JlaboparopHnas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/ISI CTAHOBJICHHA U PA3BUTHUA
TCHCTUKU KaK HAYKN

74

OcHOBHBIE TIOHATUS U CUMBOJIbI TEHETUKH.
JlaGopaTtopHnas pabdota «Jlpo3odriia kak
00BEKT TeHETUYECKUX UCCIICIOBAHUID)

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MoOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas padbota
"N3yuenue pe3yabTaToB MOHOIHOPUIHOTO
CKpeLIMBaHus y Apo30(uist"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIINBAHUS
77 Ananusupyroiee ckpeniuBanue. HemomaHoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIIBaHue.
78 [Ipaktuueckas padota «13yuenue 1 05
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y ApO30(HIIBI
79 [{uToTorMYecKre OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CueruieHHOE HaclleJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 1
82 I'eneTuka mosa 1
83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKa
85 MN3MeHYnBOCTh NMpU3HAKOB. Bribl 1
H3MEHYHBOCTH
86 MoaudukanroHHas K3MEHUYNBOCTh 1
BapuanunoHHbBIN s ¥ BapHaIlMOHHAS
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapualimoHHOTO psaa U
BAPUALIMOHHON KPUBON»
88 ['eHoTHUIIMYECKAS U3MEHUYMBOCTb. 1
KoMOuHaTuBHast H3MEHYHUBOCTE
89 MyranroHHas U3BMEHUYUBOCTbD. 1 0.5




[Ipaktuyeckas padora «MyTtanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpoLecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enetnka yenoBeka. [IpakTnyeckas pabora
«CocTaBiieHHE U aHATTU3 POJIOCTIOBHOI»

0.5

92

Metoapl MEAUIIMHCKO IT'eHETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas paborta «3ydeHne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKHUBOTHBIX)»

0.5

95

MeTompl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnas pabota «/3ydeHue MeTo10B
CEJICKIIUU PaCTCHUI

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHUI 1
KUBOTHBIX. [IpakTHueckas paboTa
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHue, U3y4eHHE U UCTIOJIb30BAHUE
TE€HETUYECKUX PECYPCOB

98

buoTtexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOT I

0.5

99

OCHOBHbBIC HANPaBJICHUS] CHHTCTHYECKOM
OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAs HH)KEHEPHUs

101 Meunuackine OMOTEXHOIOTHI
Pesepsubiit ypok. IloBTOpeHue,
102 y 1
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO YACOB I10
1 102 135

[TPOTPAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktiieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypeE!
1 OpoonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
IBOJTIOIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 D¢ ekt ocHoBarens. dpdexr 1
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouogoruueckas
11 EctecTBeHHbII 0TOOp — HaINpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK
Pe3yabTaT MUKPOIBOJIFOIHH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnenus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
0 MOP(OJIOTUIECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTONIOrNMYECKHE
MCTOJbI U3YUCHUS 5BOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOJ’IeKYJBIpHO-FeHeTquCKHe,
OMOXMMHUYECKHE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO0mue 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
27 OCHOBHBIE ATalbl HEOPraHUYECKON
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopus 3eminu 1 METObI €€ N3y4EHUS.
29 JlabGopaTtopHnast padota «M3ydeHue u 05
ONHCAaHHE UCKOTIAEMBbIX OCTATKOB JAPEBHUX
OpPraHU3MOBY
30 HauanbHbie 3Tansl opraHun4ecKkoin
9BOJIIOLIUI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE 3TaIlbl IBOJIOLUH
39 pactutenbHoro mupa. IIpaktuueckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHUS PaCTEHUHN Pa3HBIX OTAEIOBY»
33 OCHOBHBI€ ATaITbl YBOJIIOIUH KUBOTHOTO
MUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — OKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCcKOTO
MHupa

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIDKYyIIME CUITBI aHTPOIIOTeHE3a

44 CooTHoleHne OHOJIOTUYECKUX U
COILIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOLNUS COBPEMEHHOTO YeJI0BEKa
UYenoseueckue pachel. [IpakTudeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTanui 4eJI0BeKay

49 MeX TUCIUTUTHHAPHBIE METOIBI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHast pabora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

59 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK KOJOTUYECKUM (PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0.5
MIPUCIIOCOOICHUI OPraHU3MOB K BIUSTHHIO
TeMIIepaTypbh»
AbuoTtnueckue (pakropsl. BiaaxkHocTh Kak

56 sKoJiorndeckuit paxrop. JlaboparopHas 1 05
paboTa «AHATOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 Xuznennsle GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMSI OPTaHU3MOB B cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 1




nmonyidanuuun

OcHOBHBIC TTOKa3aTSIU MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIIAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHUS
OKoJIornYecKas HUIlla BUIA.

68 JlabopaTtopHnas pabora «IIpucnocodneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEJCHHS M MUTPALIAN
JKUBOTHBIX

71 Coo00111€cTBO OPraHUu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTEMa

73 KpyroBopoT BemecTB U MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSLUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuernanerapHas 060I049Ka
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIECTBOBAHUS
ounocdepsl

86 KpyroBopoTs! BelecTs u
OMOTre0XUMHYECKUE LIUKIIbI

87 3oHanbHOCTH OHOChepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBoCcTh OMOChepsl

89 DKOJIOTHYeCKUE KPU3UCHI U UX TPUUMHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpPOA0IOIH30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 C{6061uemz1€ 1o TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 Q§06meHHe 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «I[Ipoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O6o0menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606H.[6HI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606mmenue o teme «buocdepa — 1
ry100aIbHAsT SKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'NA TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeHero oduero
o0pa3zoBaHus

CpopMHpPOBAHHOCTh 3HAHUK O MECTE€ W POJH OWUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dhopMHUpOBaHUM COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHUN KU3HEHHO BAKHBIX COIMATBHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEUECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palroHaIBHOTO TPUPOIOIIOIH30BaHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUMCKUX U

3apyOCeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenue cucreMod 3HaHMIA 00 OCHOBHBIX METOJaX HAydYHOTO
MO3HAHUS, UCIOJIb3YEMbIX B OHMOJIOTMYECKUX HCCIEAOBAHUIX MKUBBIX
OOBEKTOB W DJKOCHCTeM (OMHCaHWEe, HW3MEPECHHE, TPOBEICHUE
HAOJIFOICHHI); CIOCOOaMM BBISBIICHUST M OIICHKHM aHTPOTIOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHue BbIABUTaTh TMIOTE3bI, IPOBEPSITh MX SKCIEPUMEHTAIbLHBIMU
cpeacTBamMu, QOpMyIHpys Ledb HMCCIEAOBaHUS, AaHAJIU3UPOBATH
MOJIy4YeHHbIE PE3YAbTAThl U JAENaTh BHIBOIbI.

BoisiBneHue 3aBUCUMOCTH  MEXKIY HUCCIENyeMbIMU BeJIHMYMHAMU,
00BsICHEHUE TONYYCHHBIX PE3ylIbTaTOB M (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB

YMeHHe BIaeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIie OWOJIOTHYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OPraH, OPraHu3M, BHUJ, MOMYJSIMS, SKOCHCTEMA,
OuotieHo3, O6uocdepa; METabOIN3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OvocuHTe3 Oenka, OWOTOIMMEPBI, JUCKPETHOCTh, CAMOPETYJISIINS,
CaMOBOCIIPOM3BEICHUE, HAaCJIEICTBEHHOCTD, HW3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouonoruueckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHuTeTa II.
Opnux, N.1. MeuHnkoBa, XpoMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsiieBoro cxojacrBa K. bapa, sBosonmonHas

teopuss Y. JlapBuHA, CUHTETHYECKAas TEOPUS IBOJIOLMH, TEOPHUS




antponoreneza Y. Jlapsuna; Teopus Ouoreouenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o 1mieHTpax MHOroo0pasusi U NMPOUCXOKICHUS
KyJIbTypHbIX pacreHudi, yueHue A.H. CesepuoBa o0 mnyrsix u
HaIpaBJIeHUAX 3BoIOIMH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIrO HacjenoBaHus IpusHakoB I'. Mennens;
CLICIUIEHHOTO HACJENIO0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIJICHUs
resoB T. Moprana; roMOJOrMYeCKHX psSIOB B HACIEACTBEHHOU
m3MeHunBoctd H.M. BaBunoBa; reHetmyeckoro paBHoBecus JIx.
Xapmu u B. BaiinGepra; 3aposasmmeBoro cxoactBa K. boapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

IPUHLMIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBuwia (MuHuMyMa lO. Jlubuxa, s5K0I0rMuecKkoil MUpaMuIbl YHUCe,
OrOMacChl U SHEPTHH);

runote3sl (koanepBaroit AWM. Omapuna, mepBuuHOoro OyiboHa JIk.

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

Ymenune peuiatb IOMUCKOBEBIC Ouojoruyeckue 3aJa4i, BBIABJIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU 06’beKTaMI/I, npoueccaMu MW ABJICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYYCHHEBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JI Pa3sHbBIX THUIIOB
HaCJICAOBaHUA IIPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH CXEMBbI IICPECHOCA

BEHICCTB U DOHECPTHUH B SKOCUCTEMAX (HCHI/I IIUTaHWs, ITUIICBHIC CCTI/I)

YMeHHe  yCTaHAaBIWBATh  B3aMMOCBSI3M  MEXIY CTPOCHHEM U
(GYHKIUSMHU: OPraHOMJOB, KJIETOK PAa3HBIX TKaHEW, OpraHamMu H
CHCTEMaMH OpPraHOB y pACTCHUH, >KUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U JKU3HEHHBIX
IIUKJIOB OPraHU3MOB; dTallaMi AMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  QerorurnoM, QeHoTunmoM wu ¢pakTopamMu Cpeabl OOMTaHUS;
ImpoleccaMy  SBOJIIOIHH; JBHUKYIIMMH CHUJIAMH  aHTPOIOTEHE3a;
KOMITIOHEHTaMHU Pa3IMYHBIX HKOCHCTEM U TMPUCHOCOOICHUSIMHU K HUM

OpraHnu3MOB

YMeHue BBIIETATh CYILIECTBEHHBIE PU3HAKHU:

CTPOEHHMS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJTHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIIEHO30B, IKOCHCTEM M
ouochepsl; CTPOCHHMSI OpPraHOoB W CHUCTEM OpPraHOB pacTEHH,
JKUBOTHBIX, YEJIOBEKA; MPOLECCOB KU3HEACATENBHOCTH, TPOTEKAIOIIUX

B OpraHu3Max paCTCHHﬁ, JKHMBOTHBIX H YCJIOBCKA, OHOJIOTHYECKUX




nporeccoB: oOMeHa BemecTB (Merabonu3M), HHpOpMamuu U
npeBpaleHusi SHEPruy, OpOKEeHHUs, aBTOTPOPHOTO U TeTepOTPOPHOTrO
TUINIOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meiio3a,
ramMeTroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBLHOTO  Pa3BHUTHA,
Pa3MHOXEHMsI, UHAUBUIyaIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aWMOJICHCTBHUSI TE€HOB, TIETEepO3Hca; JCHUCTBUUA HCKYCCTBEHHOIO
0TOOpa, CTaOWIM3UPYIOIIETO, JIBIDKYIIETO U pa3phbIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; ayuIONaTpPUYECKOr0 M CHUMIIATPUYECKOTO
BUJI000pa30BaHNUs; BIMSIHUS JBIDKYILIHUX CHJI ABOJIIOLMU Ha T€HO(MOH]
HNOMYJSIMK;, MPUCIOCOOJEHHOCTH OPTraHu3MOB K cCpelae OoOuTaHws,
yepeJoBaHMsl HaNpaBlIE€HUM HBOJIIOLMHK; KPYroBOpOTa BEIIECTB H

IMOTOKa QHCPTHUHU B SOKOCUCTEMAX

ChopmMupoBaHHOCTh YMEHHSI BBLAETATH CYIIECTBEHHBIE INPU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT ¥ DYKAPHOT, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B M JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BELIECTB U MPEBPALIEHUS] SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TMIACTUYECKOTO M DHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pbOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUI000pa30BaHU,
NPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefe OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOTIOTCHHBIX U3MECHEHHH B DKOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M NPEBPAIICHUS SHEPTUHU B

ouocdepe

Ymenune HCIIOJIB30BAaTh COOTBETCTBYIOIIIHE ApPTYMCHTEI,
6I/IOHOFI/I‘ICCKYIO TCPMHUHOJIOTUKO U CHUMBOJIMKY JISI JO0Ka3aTCJIbCTBA
poACTBa OPraHU3MOB PA3HBIX CHCTCMATHUYCCKUX TI'PYIII, B3aUMOCBA3U
OpraHusMoB H CpCIbl O6I/IT8.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
H606XO,Z[I/IMOCTI/I 3A0pOBOIO o6paaa JKU3HH, COXPAHCHUA pa3Hoo6pa3H;1
BUJIOB MW DJOKOCHUCTEM KaK YCJIOBUA COCYHICCTBOBAHHA NTPHUPOABI U

YCI0BCUCCTBA

YMmenue KPpUTHYCCKHU OLCHUBATH I/IH(l)OpMaI_II/II-O OHOJIOTHYECKOTO
COJACPpKaHUA;, UHTCPHPECTUPOBATD ITUYCCKUC ACIICKTBI COBPCEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUINHEC, 6I/IOTCXHOHOTI/II/I;
paccMaTpuBaThb ri00aIbHBIE OKOJOTHUYCCKHUC HpO6JICMBI
COBPEMCHHOCTH, (bOpMI/IpOBaTB IO OTHOIICHHWIO K HHUM COGCTBCHHYIO

ITO3UIIHIO




HEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA EI'D
11O BUOJIOI'M

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Bbuomornsa xak HayKa. JKuBnle cucTeMBI 1 X HU3YyUYCHHUC

1.1

CoBpemeHHasi OHMOJOTHST — KOMIUICKCHAsh Hayka. bBHOJOrHMYeckne HAayKd W
u3ydaembpie UMHU TpoOsiembl. DyHpamMeHTaNbHbIC, MPUKIATHBIE W TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUU B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHble ¢ Ouosiorveil. 3Ha4eHHEe OWOJIOTHH B
MPAKTUYECKOW JCSITEIIbHOCTH YeNOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SICTBE,

MIPOMBIIIIIEHHOCTH, OXPaHEe ITPUPOIBI

1.2

KuBble cuctembl Kak mpeamer uzydeHus: Oumosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€IMHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOXKHOCTb U
yIOPSA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, camMoOpraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHYUBOCTbD, POCT U Pa3BUTHE.

YpoBHM OpraHu3almul >KUBBIX CHUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBBIN,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOM, SKOCUCTEMHBIN
(6uoreoneHoTHueckuii), OuocdepHsiii. I[Iporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHblE TpHU3HAKH KHUBOTo. JKW3Hb Kak (opMa CyIIeCTBOBAHUS

MaTCpruun

1.3

Metonsl Ouonormyeckoit Hayku. HabGmionenwe, wusMmepeHue, SKCIEPUMEHT,
cucreMarusanus, wmertaaHanu3. lloHstue o 3aBUCMMOM UM HE3aBHUCHUMOMU
nepemeHHoil. [lmanupoBanue skcnepumenTa. [loctaHoBKa M IpoBEpKa TMIOTES.
HyneBas rumnorte3a. Ilonsitue BbIOOpKHM U €€ JOCTOBEpPHOCTh. Pa3bpoc B
Ouonorndeckux AaHHbIX. OlEHKa JOCTOBEPHOCTH TOJYYEHHBIX PE3YIbTaTOB.
[IpyuunHbl HCKaXeHUsT pe3ybTaTOB ASKCIepuMeHTa. [loHSATHE CTaTHCTHMYECKOTro

TECTa

Knetka kak Onosioruyeckas cucrema

2.1

Knerka — cTpyKkTypHO-(DyHKIIMOHA/IbHAS €IMHHIA KUBOTO. MCTOPHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HlIneiinen, P. BupxoB). OCHOBHBIE NOJ0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToapb! MOJEKYIISIPHON M KJIETOYHOM OMOJIOrMH: MUKPOCKOTIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

L[CHTpPI(byrI/IpOBaHI/IC, KYJIbTUBUPOBAHHUC KIICTOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YIbTPaMHUKpPO3JIEMEHTHL. Bona u

e€ poJIb KaKk pacTBOPHUTEINS, PEareHTa, y4acTue B CTPYKTYpUPOBAHMM KIIETKH,




TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pOJb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue monumepsl. benku. AMHUHOKHCIOTHBIM  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAs
CBA3b. BTOpuuHasg, TpeTuyHas, 4YeTBEpPTUYHAsI CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaXxapuibl U IOJIMCAXAPUIBI.
O6mwmit miaH cTpoeHus W  (PU3HKO-XUMHYECKHE CBOWMCTBA  YTJIEBOJIOB.
buonoruueckue pyHKIUN yrieBOI0B.

Jlunuaet. T'uapodunsHO-THAPOGOOHBIE cBolicTBa. Kiaccudukanus mumumaos.
Tpurmuuepuasl, dochonunuasl, BockH, crepouabl. buonormueckue GyHKIUN
munuaoB. OOIMe CBOKWCTBA OMOJIOTUUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hyknennoseie kucnotel. JJHK wm PHK. CrpoeHune HyKIEHMHOBBIX KHCIOT.
Hyxneotuast. [Ipunmun xkomrmementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenne ™onekyiasl AT®. Makpospruyeckue cBsizu B MoJiekyine ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBICHHBIC IEPEHOCUYHKH, WX (DYHKITUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass OuoJOTHs: OHOXMMHUYECKHEe W OuodHU3MYecKue WCCIIeTOBaHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunbr  kieTok: JykapuoTHueckass M InpokapuoTuueckas. CTpykTypHO-
(GyHKLIMOHATIbHBIE 00pa30BaHUs KIETKH.

CrpoeHne mpokapuoTHYECKON KiIeTKH. KieTouHass cTeHka OakTepwii M apXei.
OCOOEeHHOCTH CTPOEHUs TeTepOTPO(PHON M aBTOTPO(HON MPOKAPUOTHUECKUX
KJIETOK. MecTo M poJib MPOKAPHOT B OMOLIEHO3aX.

Crpoenne M (QyHKIMOHUPOBAHHE SYKApHOTHYECKON KieTku. [lnasmarmueckas
MeMmOpaHa (razmanemma). CTpykTypa IuiazMaTuueckoil meMmOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYecKyl0 MeMOpaHy: MaccUBHBIA  (auddysus,
oOneruénHas nuddy3us), akTUBHBINA (NIEPBUYHBIA M BTOPUYHBIA aKTHUBHBIN
tpancnopt). [lomynmponunaemocts MeMmOpanbl. PabGota HaTpuii-kanueBoro
Hacoca. DHJIOLUMTO3: MHHOIMTO3, (arouurto3. Ok301uT03. KierouHas CTeHKa.
CrpykTypa 1 (PyHKIHHU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

Hutormasma. Ilurozons. Llutockener. [IBmkeHue mutoniaasmbl. OpraHouabI
kiaeTku. OpHoMeMOpaHHBIE OpraHOWbl KIIETKU: DSHJOIJIa3MaTUdecKas CeTb
(3IIC), anmapar ['osb/pKH, JTU30COMBI, UX CTpOoeHUE U (YHKIUHU. B3auMocBs3b
OJTHOMEMOpAHHBIX OPraHOMI0B KJIETKH. CTpOEHHE TpaHyIsPHOTO PETUKYIyMa.

Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [mamkuit




(arpanyssipHBI) SHAOIUIA3MATHYECKUN peTHKyiayM. CekpeTopHas (GyHKUIUSA
annapara [onpmku. TpaHcnopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kierok. Knerounsiid cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoennie u (QyHKIMM MHUTOXOHIPUH W TuacTui. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABl  (POTOCHHTE3UPYIOUIUX  JDYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

Hememb6pannbie opranounasl kjerku CrpoeHue U (QYHKUUM HeMeMOpaHHBIX
OpraHoMJIOB KJIeTKH. Pubocombl. MukpodunameHTsl. MBpllIeYHbIE KIETKH.
MuxkpotpyOouku. Knerounslii nenrp. CrpoeHHe U JBWKEHHUE JKTYTHKOB U
pecaruek. MUKpoTpyOoUKkH HuTOILIa3Mbl. LleHTpros.

Anpo. Ob6onouka siapa, XpOMAaTHH, KapuoIUla3Mma, SAPBIILIKH, X CTPOCHHUE U
¢byaknun. SnepHblii 6enkoBbIii MaTpukc. IIpocTpaHCTBEHHOE pacmoiokKEHHE
XpoMOcoM B uHTep(hazHOM sifpe. beraku xpoMaTrnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

2.4

AccuMWIALMS M JUCCUMWIISALMSA — JIBE CTOPOHBI MeTabosn3ma. Tumbl oOMeHa
BEIECTB: aBTOTPOGHBIM M TeTepoTpo(dHBINH. YuacTue Kucaopoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecrnedeHne KieTku: mnpepamenne ATD B
oOMeHHBIX Tmporieccax. DepMEHTaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
meTtabonu3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnuunst pepMEeHTOB OT HEOPraHUYECKUX KaTainu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPBI. 3aBUCHMOCTb CKOPOCTH (EepMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKHX BelIeCTB B KieTke. PotocuHTe3. Pomb
xJioporiactoB B mponecce ¢dorocuHTe3a. (CBeToBas W  TemMHOBast (a3bl.
[IponyktuBHOCTH hoTOCHHTE3a. BiusiHMe paznuyuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMmocuHre3. PazHooOpasue opraHn3MoB-XeMOCHHTETUKOB: HUTPUPHUIUPYIOIINE
OakTepuu, kene300aKTepuH, cepoOaKTepuHu, BOJOPOJHBIE OaKTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHBIe OpraHusMbl. Buasl Oposkenus. IIpoaykTel OpoxeHUS U HX
UCIIOJIb30BAHUE YEJOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HE.

AdpoOHBIE OpraHu3Mbl. DTambl 3Heprerudeckoro obmena. [loaroToBuUTENHHBIN
atamn. [ UKoan3 — GECKUCIOPOTHOE PACIIEIUICHHUE TIIIOKO3bI.

buonoruveckoe okucieHHe, WIM KIETOYHOE IbIXxaHue. Pomb MUTOXOHIpUA B
npoiieccax OMOJOTUYECKOTO OKHUCJICHHUS. [{uknuueckue peaxiuu.

OxucnurensHoe (ochopunuposanue. [Ipeumymiectsa a’3poOHOro myTH oOMeHa




BEIIECTB Iepes] aHa3POOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO 0OMEeHa

2.5

Peakuuu MarpuuHoro cuHtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnueckuit
KO, ero cpoucrtBa. Tpanckpunuus — marpuusblii cuHTe3 PHK. IlpnHnmmnsr
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJLIEIbHOCTb, aCUMMETPUYHOCTb.
Tpancnsaus u e€ srambl. Yyactue tpancnoptaeix PHK B OmocunTtese Oernka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pois pubocom B
OuocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTUBHOCTH T'€HOB Y
npokapuoT. ['unore3a omepona (. XKaxob, XK. Mano). Perymsauust oOMeHHBIX
nporeccoB B kieTke. Kiletounslii romeocras.

Bupycbl — HexsieTouHble (OpMBI KM3HH M OOMUratHbele napasuThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OAKTEpHUO(aros.

BupycHble 3a0oiieBaHHs deoOBeKa, XHBOTHBIX, pactenuid. CITNJ], COVID-19,

COMaJIbHbIC U MECAUITUHCKHUEC HpO6J’I€MBI

2.6

Knerounsrii mwkn, ero mepuoabl W perymsiusa. Watepdaza u  MuUTOS3.
Oco0eHHOCTH MPOIECCOB, MpOTEKAIUX B UHTepdaze. [loaroToBka KieTku K
nenennto.  [IpecunTeTnyeckuii  (MOCTMHUTOTHYECKHI), CHHTETHYECKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunblii cunte3 JHK — permkanus. Ilpunuuner permukanuu  JJHK:
KOMIUJIEMEHTAPHOCTh, IOJYKOHCEPBAaTHUBHBIA CHUHTE3, aAHTHUIAPAIUICIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTHIl. JIUIIowmHbld u
rariouaHbll  Habopbl XpoMocoM. ['omonormynsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Henenne knerku — muto3. CTaguy MHUTO3a U IPOUCXOJSAIINE B HUX IMPOLIECCHI.
Tunel mMuto3a. Kapuokune3 u nurokuHes. buonormueckoe 3HayeHHE MHTO3a.
Perymsimus MmutoTryeckoro nukia kietku. [Iporpammupyemas kiietouHas ruoeb
— arfornTo3.

(DYHKI_[I/IOHEUILHEU{ ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUsI OPraHU3MOB: Oecmojioe (BKIOYash BEreTaTUBHOE) U
moyoBoe. Buael 0ecmonoro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJSIUS,
(parMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. [losoBbie KieTkH, WK raMmeTsl. Melos. Ctaauu Meriosa.

[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonoruueckuit cmbicn mMeitosa




U IIOJIOBOTO Iporecca. Meo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe passutue. l'ameroreHe3 y KuBOTHBIX. llosoBBIE JKeie3bl.
OOpazoBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnoJjoBbIX KiIeTOK. OIUIOJOTBOpPEHHE U AMOPUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyansHOE pa3BUTHME OpraHu3MoB (oHrToreHe3). Craauu 3MOpuoreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpoonenue. Tunbl npodaeHus. OcobeHHoCTH
NpoOJeHNsT MJIEKOMUTAIOMIMX. 3apOJbIIIeBble JIUCTKU (TacTpyisuus). 3akiajaka
OpraHoB M TKAaHEW W3 3apOJBIIIEBbIX JHUCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHBAlOIIErocss 3apojpimia (3MOpHOHATBHAS WHAYKIMSA). 3aKjiajgka IjIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJbTaT HEepapXU4YeCKUX B3aMMOACHUCTBUM T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3NIUUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Poct u pa3zsurtue xuBoTHbIX. [locTamMOpuonanbHbil nepuoa. [Ipsmoe u Henpsimoe
pasButue. PaszButne ¢ Meramopdo3om y OECIO3BOHOUYHBIX W TO3BOHOYHBIX
KUBOTHBIX. bHOJOrMYeckoe 3Haue€HUE NPSIMOTO U HENPSAMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHBIX. DaKTOPHI peryiasiun
pocTta JKMBOTHBIX M 4yesoBeka. CTaauud TOCTIMOPHOHAIBLHOTO pPa3BUTUS Y
KUBOTHBIX U 4yenoBeka. [leprnoapl oHTOreHe3a yenoBeka.

Pasmuoxenne wu pasButue pacteHui. ['ametodur um cmopodur. Meito3 B
JKU3HEHHOM I1MKie pacteHuil. OOpa3oBaHWe cmop B Tpolecce Meko3sa.
l'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE U Pa3BUTHUE PACTUTEIBLHBIX
opranu3MoB. J[BOHHOE OIJIOJOTBOPEHUE Y LIBETKOBBIX pacTeHuil. ObpazoBaHue u

Pa3sBUTUC CCMCHHU. MexaHu3MBI perysnun OHTOICHE3a y paCTeHI/IfI N J)KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
TC€HETUYECKUE MOHATHUS U CUMBOJIBLI. ['OMOJIOrHMYHBIE XpOMOCOMBI, AJUICIIBHBIC
I'CHbI, AJbTCPHATHBHLIC IIPHU3HAKH, ,Z[OMI/IHaHTHHﬁ u peI_IeCCI/IBHHﬁ IIpU3HAK,
roMo3urora, rerepo3urora, 4YdcCTad JIMHHA, I‘I/I6pI/I,Z[LI, I'CHOTHII, (bCHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pHI[OJ'IOFH‘I€CKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJIIAPHO -T€HETUYECKUMN

3.3

Monorubpuanoe ckpemubanue. [lepBolilt 3akoH MeHens — 3aK0H eAMHO00pa3us
ruOpuoB mepBoro mnokoseHus. IlpaBuno noMuHupoBaHusa. BTopoit 3akoH
Menzaens — 3aKOH paclIEIUIEHHs IpU3HAKoB. LlUTonorMueckne OCHOBBI
MOHOTHOPHUIHOTO CKpelrBaHus. [ umore3a 4McTOTH raMer.

Ananusupyroniee ckpemuBanue. IIpomMexyTouyHblli XapakTep HacaelI0BaHUs.
Pacuienienne npru3HaKkoB NPU HETIOJTHOM JOMUHUPOBAaHUH.

JurubpunHoe ckpermuBaHue. TpeTwil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHUEC OCHOBBEI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotet T. Moprana. CuerieHHOe
HACJIEIOBAHUE TE€HOB, HAPYLICHHE CUEIUICHHUS MEXAY TIeHaMHu. XpOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXAaHH3M OIIPEACIICHHs IoJa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBI U reTeporaMeTHbil noJi. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOcCOM. HacnenoBaHnue mNpHU3HAKOB, CIEIUVIEHHBIX C
TIOJIOM.

I'enotun kak nemoctHas cucrema. lInedoTponusi — MHOKXECTBEHHOE NICUCTBUE
reHa. MHOXECTBEHHBIM aienn3M. BzamMoaelcTBHEe HEAUICIbHBIX T'€HOB.

KommnnemenrapHocts. Onucras. [lonmumepus

3.4

BsaumoneiicTBre reHotuna u cpesl npu popMupoBaHuu GpeHorumna. i3MeHunBOCTb
npu3HaKoB. KadecTBEHHbIE W KOJWUYECTBEHHBIC TMPH3HAKH. BUIBI M3MEHUYHMBOCTH:
HEHACJICICTBEHHAS ¥ HACJIEC/ICTBEHHASI.

MomudukaimonHass ~ W3MEHYMBOCT.  Poms  cpemsl B (popMHpOBAHUU
Mo upHKaMOHHON n3MeHunBocTU. Hopma peakiiuu npusHaka. BapranmoHHbI psij
u BapuanmonHass kpuBas (B. HWoranncen). CBoiictBa MOIU(pHKAIIMOHHON
W3MEHYUBOCTH.

I'enoTnnuueckas n3MeHUNBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTH. Brjpl
TeHOTUITUYECKON U3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KoMOnHaTtuBHAsT HW3MEHUMBOCTL. Melo3 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTHU. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHUU
TeHEeTUYECKOT0 Pa3HO00pa3usl B IpeiesiaX OJJHOTO BUA.

MytanuoHHas I3MEHUMBOCTb. BUibl MyTanuii: reHHble, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHIYUMPOBAaHHbIE MYTALUMHU. SIIEpHBIE M LUTOIUIA3MATUYECKUE
mytaiuu. CoMaTHYECKHE U MOJIOBbIE MyTalluu. [ [puyrHbl BOSHUKHOBEHHUSI MyTalUH.
Myrarenpl M HMX BIMSHHE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKUX PSAIOB B HacleAcTBeHHON n3menunBoctu (H.U.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas MporpaMMa HCCIENOBAaHUS T'€HOMa
yernoBeka. Meroabpl  M3y4EeHMST TE€HETUKM  YEJIOBEKa: TIEeHEAJOTMYECKUH,
OJIM3HELIOBLIH, LATOTEHETUUECKUH, MOIYJISI{UOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUYECKHU . CoBpeMeHHOE OIIpEEIICHUE T'€HOTHUIA:
IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YUCIIE C MOMOIIBIO
[MIP-anamu3a. HacnencrBennsle  3a0ojeBaHMS  4eloBeKa. [ e€HHbIE U
XPOMOCOMHBIE 0o01e3H1 YyeJoBeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACHONIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T€HETUKU B MPEAOTBPAILEHUU

U JICYCHUH T'€HETHUECKHUX 3a001eBaHnil yenoBeka. CTBOJIOBBIC KICTKU




3.6

JlomecTuKaus 1 ceneKIus. 3apoxkKIeHUE CeeKIMU U joMmecTukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO00pasusi KyJIbTYPHBIX PACTCHHIA.
Ponb cenexumu B co3qaHuy COPTOB PaCTEHUM M MOPOJ KUBOTHBIX. COpT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
BasuiioBa, ero 3HaueHue IS CETCKIIMOHHON pabOTHI.

Metonpl  ceneKUMOHHOM  paboTbl. McKkyccTBEHHBIH OTOOp: MacCoBBIE U
VH]IUBUyAJIbHBIM. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnbiTanue
MIPOU3BOUTENEH MO MOTOMCTBY. OTOOp IO TE€HOTHUIY C IOMOUIBIO OLEHKU
(eHoTHIa TOTOMCTBA U OTOOP 1O TEHOTHUITY ¢ roMolbto aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJI CeJIEKITMOHHOW padoThl. Painannonsslit u
XUMUYECKUA MYTareHe3 KaK MCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO  PENAKTHPOBAaHUS M METOJOB
pexomOunanTHbIX JJHK a1 momydeHust ncxoIHOTO MaTepuaia sl CEeIeKIIUH.
[Tonmydenne monmmionaoB. BHyTpuBHmoBas ruOpumu3anys. biu3kopoacTBEHHOE
CKpelmBaHue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue rerepos3uca B cenekiuu. OtnanéHHas
rubpumanms. [Ipeomonenne Oecruionsi MEXBHIOBBIX THOpHIOB. JlocTrkeHHs

CCIICKIIN paCTeHI/Iﬁ 1 )KUBOTHBIX

3.7

OOBEeKTHI, HCIIONIb3YeMbIe B OMOTEXHOJIOTUH, — KJICTOYHbIE U TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPTaHMU3MbI, HMX  XapakTepUCTUKa. TpaaulMOHHAas  OWOTEXHOJOTHS:
xjieboneueHue,  MOJIyueHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Mukpobuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TEXHOJIOTHIMA.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M BHUTAaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEKOHCTpYKIUS SHMIEKIEeTOK W KJIOHMPOBAHWE >KHUBOTHBIX.
MeTo TpaHCIUTaHTAIIMU SJEp KIETOK.

XpoMocoMHass ¥ TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBaHue pexomOunanTHeix JIHK. JlocTikeHus u MepCHEKTUBHI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHcKkue OUOTEXHOJIOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHn4eCKoro Mupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHu3MoOB. COBpeMeHHaH cucreMma
OpraHnu4eCcKoro Mmwupa. HpI/IHHI/IHLI KJ'IaCCI/I(I)I/IKaI_[I/II/I OpraHnu3MoB. OcHOBHbBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OTHOKIICTOYHBIC I‘pI/I6BI, OJIHOKJICTOYHBIC BOJOPOCIIH, APYIrUc
IIPOTUCTHEI. Kononunaneasie OpraHu3MBlI. I[BI/I)KGHI/IC OJJHOKJICTOYHBIX OPraHU3MOB:
aMéGOI/I,Z[HOC, KT'YTUKOBOEC, PCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

PaznipaxuMocTh y OTHOKJIETOUHBIX OPraHu3MOB. TaKCUChI




4.2

MHorokierouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIrO opranuszma. OpraHuszm
Kak enumHoe wnenoe. TkaHum pacteHuid. Turbl  pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTenibHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocta cTpoeHus, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHM

4.3

BereraruBHble U reHepaTUBHBIE OPTraHbl pacTeHU. OyHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactud. llornomeHne BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIBbHBIX BEIIECTB
pactenusiMu. [[pixanue pactenuil. uddy3ust ra3oB yepe3 MOBEPXHOCTb KIIETKHU.
TpancnoptHeie cuctembl pacteHuil. Boigenenwe y pacrenuid. 3ammra y
MHOTOKJIETOUHbIX pacteHuid. Kyrukyna. CpencrtBa MacCMBHOM M XMUMHYECKOM
3auTel. OUTOHIMIBL.

PazgpaxkumocTe M perynsuus y OpraHu3MoB. Pa3gpakmMocTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHfI. PocrtoBrie BC€IIECTBA U UX 3HAYCHHEC

4.5

MHOTOKJIETOUHBIE  JKHMBOTHBIE. B3aMMOCBSI3p  dacTell  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHU )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEW: SIUTENHaTbHAsA, COCAMHUTEIbHAS, MBIIIEYHAsA, HEPBHAs.
OcobGeHHocTH CcTpoeHUs, (GYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli U BHYTpeHHUN ckeneT. CTpOCHUE W THUIIbl COCTUHECHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOUYHBIX JKMBOTHBIX. I[luTanue >xuBOTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JlpIxaHue xuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
NEroYHOE bIXaHUE.

JIpIXaHue IO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLUOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KXUBOTHBIX. J[pIXaTelbHas cUcTeMa 4eloBeKa. MexaHu3Mm
BEHTWIALIMM JIETKUX Yy NOTUL W MICKONMUTAIOUIUX. TpaHCHOpPT BELIECTB Yy
OopraHu3mMoB. TpaHCHOpPT BewECTB y XUBOTHBIX. KpoBeHOCHas cuctema u e€
opranbl.  KpoBeHOCHass  cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIIleHHs.. DBOJIIOIIMOHHBIE  YCIIOKHEHHSI CTPOEHHUS KPOBEHOCHOM
CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTUTeNbHbIE BaKyosH. OpraHsl BeieeHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOW M BBIICIUTENBHOM cHcTeMaMu. BblfeieHne y M03BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [loKpoBBI U uHX

MIPOU3BOJIHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3paxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXUMOCTh W pEryisiuusi y MHOTOKIETOYHBIX
pactenuii. PocToBbI€ BEMIECTBA U UX 3HAYEHUE.

HepBHast cucrema u peneKTopHas peryisiuus Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHaas cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputmMoB u mporpamm it 3(PQPEeKTHBHON (PYHKIMOHAIBEHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAaHCKPHUIITOMOB,  TPOTEOMOB,  MeTabOJIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, dKUBOTHBIX U YEIIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexropHas nayra. besycioBHble U yCIOBHBIE
pednexcol. ['ymopanbHas perymsiuust ¥ SHIOKPHUHHAs CHCTEMa JKUBOTHBIX M
yenoseka. JKene3pl SHAOKPUHHONW CUCTEMBI U UX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIOKPUHHOM cucteM. [ 'umoTamamo-runoduzapHas

cucrema. Peduiekc u pedrekropHast ayra. besycinoBHbie U ycioBHBIE pedieKkch

5.2

3amurta opranuzma oT OosieHeil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TyMOpaJbHBIA HMMMYHHUTET. BpoXIEHHBIN, NpUOOpeTEHHBIN crienuduaecKuit
UMMYyHUTET. Teopusi KJIOHAJIBHO-CENEKTUBHOTO wuMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmanutenbHble OTBETHI OpraHu3MOB. Poib

BpO)I(,I[éHHOl"O HUMMYHHUTETA B pa3BUTHUU CUCTEMHBIX 3a00J1€BaHMI

5.3

Kposenocnas cucrema u e€ opraubl. Cepiie, KPOBEHOCHbIE COCYABI U KPOBb.

Kpyru xpoBoobparmienus. Paborta cepana u e€ perymsus

5.4

pixanue yenoseka. uddy3us razoB uepe3 NOBEpXHOCTh KIETKU. [[pixaTenbHas
cuctemMa 4YenoBeka. JlpIxaTenbHas TOBEPXHOCTh. Perynsius  JIbIXaHUS.

JlpIxaTelnbHbIC 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIIbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBAPCHUC

5.6

IToxpoBsl M wux mnpousBoxaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHKIMOHMpOBaHUE HeppoHa. PUIBTpaAIUs, CeKpelus U 0OpaTHOE BCachIBaHHE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6pa3OBaHI/Ie MOYH Yy YCJIOBCKa

5.7

I[BI/I)KCHI/IC YyeJIoBeKa: MblieuHas cucreMa. CKEICTHEIC MBIIIIBI U HUX pa60Ta.

CTpOGHI/IC U TUIIBI COeIMHEHUS KOCTEH

TCOpI/ISI 3BOIIOLMHU. Pa3BuTHE KU3HU Ha 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUKHOBCHUA

napsuHM3Ma. JKU3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.




JBuxymue cuiibl 3Bojouuu BUIoB 1o Y. JlapBuHY (BbICOKas MHTEHCUBHOCTH
pa3MHOXEHHsST OpPraHW3MOB, HACJEICTBEHHAas M3MEHYMBOCTh, OoOprba 3a
CYIIECTBOBAHHE, €CTECTBCHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmienue cuHTeTHueckoi Teopun 3Bosroruu (CTD). HelttpanpHas Teopus
sBosonnd. COBpEMEHHAasl 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE SBOJIIOIIMOHHON

Teopur B GOPMUPOBAHUHN €CTECTBCHHO-HAYYHOW KaPTHHBI MUPA

6.2

[Honynsinust kak »yeMeHTapHas enuHuia 3BoyoluUd. COBpEMEHHBIE METOJbI
OIICHKM TE€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomynsuuid. M3menenue
reHooHza MOMYJSIIMM Kak 3JEMEHTapHOE SBOJIOLHUOHHOE SBJICHHE. 3aKOH
reHetrudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (PaKTOpbl  (ABWKYIIME CHUJIBI) OBOJIONUUA. MyTalmOHHBIN
npouecc. KomOunatuBHass wu3MeHUUMBOCThb. [Jlpeiip reHOB — ciiydaiiHble
HEHANpaBJICHHbIE M3MEHEHUS 4YacToT ajulened B momyiasmusax. Oddext
OCHOBATEJIS. Murpanum. N3omsus MO YJISALIAN: reorpaduyeckas
(pocTpaHcTBEeHHAs ), OHMoJIoTHYecKas (PernpoyKTHBHAS).

EctectBennsiii  oTOOp — HampaBisiomuii  gaxtop aBosouud.  Dopmbl
€CTECTBEHHOTO  0TOOpa: JBIKYIIUHA, CTAOWIM3UPYIONMIUN, Pa3phIBAIOIIHI
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpucnocobneHHOCT,  OpPraHM3MOB  Kak  pe3yiabTaT  MHMKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHIOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uanoanantauud. [Ipumepsl npucrnocoOiieHnit y opranu3mMoB. OTHOCUTENBHOCTh
IPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero kputepum u crTpykrypa. BumooOpasoBaHme Kak —pe3ylbTaT
MUKpO3BOJtonuU. M3omsuus — witoueBoil ¢akrtop BupooOpazoBanusa. [lytu u
CrocoObI BHI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
cUMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IMOJMIUIOMIU3aIus,
rubpuanzaiys). JJIMTenbHOCTh 3BOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp sBosonMoHHON OMoJIOTHH B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUSs
6ropazHooOpazus. MHKpPO3BOIIOLKS M KOJBOJIIOLUS Mapa3uTOB M UX XO35EB.
MexaHu3mbl GOPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI 60PHOBI

Cc Hell

6.3

Metonpl u3ydeHHs MakpolBoJirouuu. [laneoHTosmornyeckue MeTonsl M3y4EHHs
sBosroruu. [lepexoanbie popMel U GUIOTEHETHYECKUE PSAIbI OPTAHU3MOB.
Bbuoreorpaduueckue meroap! n3ydeHus sBositonun. CpaBHeHue (Gaopsl U payHbl
MaTepUKOB U OCTpoBOB. bruoreorpaduueckue odractu 3emiau. Buapl-sHaeMuku u
PEJUKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITeJ'IBHO-MOp(I)OHOl"I/ILIeCKI/IC MCTOABI H3YUYCHHA




OBOJIFOIINH. I'eneTndeckue MeXaHHU3MBI OBOJJKOOHUMU OHTOICHEC3a M IOSABIICHUA
OBOJIFOIITMOHHBIX HOBHICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PymumenTtapuele  opransl M araBu3Mbl.  MOJIEKYJIISIPHO-T€HETUYECKHUE,
OMOXUMHYECKUE u MaTeMaTU4YCCKUE METOAbI HN3Y4YCHUA OBOJIFOIIHNHU.
T'omosoruyueie reHul. COBpeMCHHBIG MCTOAbI IIOCTPOCHUA q)HHOFGHCTI/I‘IeCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu U 3BOJIFOIHUA T'CHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBuia) 3BOIIONKMU. HeoOpaTUMOCTh IBOIOIHUH.

AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIMHI

6.4

Hayunple rumoTe3bl NpPOMCXOXKICHUS KU3HUM Ha 3emie. AOuOreHe3 U
naHcnepmus. JloHaydHbIe NMPEACTABICHUS O 3apOKICHUH KU3HU (KPEAlIMOHU3M).
['unoTe3a MOCTOSIHHOTO CaMO3apOXACHUS KU3HU U €€ ONPOBEPIKEHUE OIbITaMU
®. Pemu, JI. Cnammanuanm, JI. Ilactepa. IIpoucxoxkaeHue KHU3HU U
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBostouuu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHYecKass »5SBOJIOUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB n3 Heopranmdeckux. Omeit C. Mumtepa u I'. Opu. OGpa3oBanue
nojuMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. OnapunHa, rumoresa
nepBuuHoro OynmboHa Jk. XosmeliHa, reHetmdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIETKH.

Ucropusa 3emnu u meronpl €€ u3zydeHus. Mckomaemple OpraHMYeCKHE OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXU.

HavanbHble sTanbel opranndeckoil 3Boatound. [losiBaeHue M 3BOJIIOLMS MTEPBBIX
KJIETOK. OBoyonus Merabonu3Ma. BO3HHUKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHaJor MEePBLIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cUMOHOreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpYycOB. IIponcxokIeHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl HBOJIONMU BBICHIMX pacTeHui. OCHOBHBIE apoMopdo3bl
pacteHuii. Bbixon pacrenuii Ha cymy. IlosBiaeHue CHOpoBBIX pacTeHUR U
3aBoeBaHne uMu cymu. CemeHHble pacreHus. IIpomcxoxkaeHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl HBOJIONMHU SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(ho3b
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOproBBIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS T03BOHOUYHBIX.

[Ipoucxoxaenne ampubmii 1 pentwmid. [IpoucxoxaeHne MICKONUTAIOMUX H




ntun. [IpuHmun  kmodyeBoro apomopgosa. OcBoeHne OeCrO3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILU.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U NEepHoJaM: apXeil, IpoTepo30H, Maaeo3ou,
Me30301, KaifHOo30#. OOmas XapakTepuCTHKa KiIUMara W TeOJIOTHYECKUX
npoueccoB. [losiBIeHne U paclBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa3oBaHue:
€ro YCIIOBHSI M BJIHMSIHUE HA Ta30BBIi cOCTaB aTMOchepshl.

MaccoBble BBIMHUpaHHUsS — 3KOJOTMYECKHE KpH3uchl mpouwioro. Ilpuumssl u
CIIEICTBUSL MaccOBBIX BbIMHpaHU. COBpPEMEHHBIM 3KOJOTUYECKUI KpU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomnosioruu. Metonel anTpornosiorud. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHIH UeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CXOJICTBO 4YejoBeKa C JKUBOTHBIMH. CHCTEMAaTHYECKOE IOJIOJKEHUE YEIOBEKA.
CBuzeTenbcTBa  CXOJCTBA  YEJNOBEKa C  KUBOTHBIMH:  CPaBHHUTEIBHO-
MOp(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (hU3H0IIOTO -OMOXUMUYECKHE,
noBesieHYeckre. OTINYHUS YeIOBEKa OT JKUBOTHBIX. [IpSIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOIO MO3ra M BTOPOIl CUTHAJIBHOM
CHCTEMBI.

JBwxymue cwibl ((hakTophel) aHTPOINOTreHe3a: OWOJIOTHYECKHE, COIHATbHBIC.
CooTHoteHre OMOJIOTMYECKUX U COITUATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTAIUM AHTPOTIOTEHE3A. ABCTPAIONUTEKN — IBYHOTHE MIPEIKH JIFOJEH.
UYenoBek  yMmenblid, TI€pBbIE  M3rOTOBJICHUA opyaul  Tpyna. Yenoek
NpSAMOXOJSIIUNA M TEpBBIA BBIXOJA Joael 3a mnpenensl Adpuxu. YemoBek
reiuaenb0eprckuii — OoOIMMA MPEIOK HEaHJEPTAIbCKOTO YeJIOBEeKa M 4YeJIOBEKa
pasymHoro. YenoBek HeaHAEPTAIbCKUA KaK BHUJ JIFOJCH XOJIOJHOTO KIMMAarta.
YenoBek pa3yMHBIH COBPEMEHHOTO THIIA, JCHUCOBCKHH YEJOBEK, OCBOCHHUE
KOHTHHEHTOB 3a NpeaeiaMu AQpHUKH.

DBOJIOLUS COBPEMEHHOTrO 4enoBeKka. EcTecTBeHHbIH OTOOpP B MOMYISAILUAX
yenoBeka. MyTalMoOHHBINA mpouecc U nonmuMmopdusMm. [lomynsannoHHbIe BOJHBI,
npeiid reHoB, Murpanusa U «3PpQexT ocHOBATENS» B MOMYISIIHUIX COBPEMEHHOTO
YyeJioBeKa.

UYenoseueckne pacel. [lonarue o pace. bonbmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpajJo-HerpougHas  (9KBaTOpHANIbHAs),  MOHTOJOUHAS
(a3maTcko-amMepuKaHcKas). Bpemss U myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnunctBo  uenoBeueckux pac. HayunHas  HeECOCTOSTEIBHOCTH  pacH3Ma.
[IpucnocobneHHOCTh YeNnoBeKa K pPa3HBIM YCIOBHUSM OKPYXKAIOIICH Cpebl.
Bnusinue reorpaduveckoid cpensl W apeiida TeHOB Ha MOPQOIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMEI U MMpuCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxostorun. CBsI3b 3KOJIOTUU C IPYTUMH HAyKaMHU.
Metonet oSkonoruu. IloneBeie HAOMIOACHUS. ODKCHEPUMEHTHI B  OKOJIOTHU:
OpUpPOJHBIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKPYXaIOIIEeH Cpeibl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonornyeckue (GakTopsl M 3aKOHOMEPHOCTH WX aAedcTBus. Knaccupukarms
9KOJIOTUYECKUX (PakTOpoB: abuoTWyeckue, OWOTHYECKHE, AHTPOIIOTCHHBIEC.
OOme 3aKOHOMEPHOCTH JCHCTBHSL JKOJOTHYECKUX (akTopoB. [IpaBmio
munuMyma (K. Ilnpenrens, 0. JIuOux). TomnepaHTHOCTb. DBpUOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopsl. CBeT Kak sKoJIorHyYecKuil QaxTtop. JlelcTBue pazHbIX
YY4aCTKOB COJHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKHE TIPYIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEepNOAN3M.

Temnepatypa kak dkojorumyeckuii dakrop. JlelicTBue Temieparypbl Ha
opranu3msl. [IoMKWIOTEpPMHBIE U1 TOMOMOTEPMHBIE OpraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBbI.

Brnaxnocte kak 3kojormdeckuii - ¢axrtop. IlpucnocoOiienuss pacreHud K
noJyiepkaHuo BoaHoro OanmaHca. Knaccugukanust pacTeHUM MO OTHOLIEHUIO K
Boie. [Ipucnocob6neHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMsl OpPraHM3MOB: BOJIHAs, HA3E€MHO-BO3MYyILIHAs, I1OYBEHHas,
rilyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHu3MeHHas. DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpefl oOMTaHus opraHu3MoB. llpucnocoGneHuss OopraHuzMoB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. Buennue u BHyrpeHHHE pUTMbL. CyTOUHBIE U TOAUYHbBIE
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBHIi
AKHU3HU.

XKuznennsie Gopmbl opranu3MoB. [lonsrue o >xuzHeHHOH ¢opme. JKu3HeHHBIE
(GopMBl pacTeHMii: JepeBbs, KyCTApHUKH, KyCTApPHUYKH, MHOTOJICTHHE TPAaBBI,
oJlHOJIETHHE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: I'MJIPOOHOHTHI, F€OOUOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HH.

buotnueckue ¢axtopbl. Buabl OMOTMYECKMX B3aMMOACHUCTBHI: KOHKYpPEHIIMS,
XUITHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tomuueckue, (opuyeckue, Qabpuyeckue). 3HaueHHe
OMOTHUYECKUX B3aMMOJAEHCTBHMA JUIS CYyLIECTBOBAaHUS OPraHU3MOB B cpenie

oOMTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHUA

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TMOITYJIALUHA. HOHYHHHI/IH KaK OHOJIOTHYECKas

cucrema. Posb HEOAHOPOIHOCTH cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




O6uooTMM BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHIA.
OcHOBHBIE TIOKa3aTeJIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[I0JIOBAasi  CTPYKTYpPa, PpOXKIAAEMOCTb, IIPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MHUTpaLMs.

Okojoryyeckasi CTpykrypa mnomyiasuuu. OIleHKa YHCIEHHOCTH MOIYJISIUH.
JluHaMuKa nomyisiquu U €€ peryisuusa. bHOTMYeCKui NMOTEHUManl MOIYJIALMH.
MogenupoBanue AuHaAMUKM —nonyiasuud.  KpuBble  pocTa  YMCIEHHOCTH
nonyasanuu. KpuBele BbDKMBaHMs. Perynsnus 4uUCIEHHOCTH IOMNMYJSALMN: pOJb
(akTOpoB, 3aBUCALIMX M HE 3aBUCAUIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MHoromepHas
MoJzenb dKkojornyeckor HumM Jx.M. XatumHcoHa. Pa3zMepsl 5KOJIOrM4yeckon
Huwu. [loTeHnmanbHas U peann3oBaHHas HUIIH.

Buxg kak cucrema mnomynsamwii. Apeanbl BUIOB. BuIBI M HX JKH3HEHHBIE
CTpPaTeTMH.  3aKOHOMEPHOCTH  NOBEACHUS W MUTpalUdid  >KMBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CoobOmectBa opranu3moB. buorieHo3 u ero cTpykrypa. CBsi3u Mexay
opraHm3MamMu B OHOIlEHO3e. DKOCHCTeMa Kak OTKpbITas cucrema (A.Jlxk.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B HDKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, penyueHThl. Tpoduueckue ypoBHH. Tpoduueckue Henu U CETH.
Abuotuueckue 65m0ku sKocucteM. [louBbl M mibl B sKocuctemax. Kpyrosopot
BEIIECTB U IMOTOK SHEPTUU B SKOCHCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca U mpoayKiusi. DKOJIOTUYECKUE
MUPAMHU/JIBL YMCcell, 0MOMAacChl U SHEPTUU.

HanpaBnennble 3akOHOMEpHbIE CMEHBI COOOLIECTB — cyKueccuu. [lepBuunbie U
BTOPUYHBIE CYKIECCHMM M WX MPUYUHBL. AHTPOINOreHHbIE BO3ACHCTBUS Ha
cykueccuu. Kimimakcnoe coobuiectBo. buopaznoodpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[Ipupoansie 3KOCHCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMA.
ArpoueHo3. Paznuuus Mexay aHTpONOT€HHBIMU U IPUPOTHBIMU 3KOCHUCTEMaMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. 'opojackas ¢iopa u
¢dayna. CuHaHTponM3anus ropojckoil ¢aynsl. buonorndyeckoe u xo3siCTBEHHOE
3Ha4YeHHUE arpo’KOCUCTEM M ypOO3KOCUCTEM. 3aKOHOMEPHOCTU (POPMUPOBAHUS
OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB B IKOCHCTEMAX.

IlepeHoc sHEPruM U BELIECTB MEXKTY CMEXHBIMU IKOCHCTEMaMHU. Y CTOMUMBOCTD
OpraHu3MOB, TOMYJSAIMA W DKOCUCTEM B YCIOBUSAX E€CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006o0m04Yka 3eMiH, TA€ CYIIECTBYET WU




cymiecTBoBayiia Jku3Hb. Yuenue B.M. Bepnaackoro o Owmocdepe. OOmactu
o6uocdeps u e€ cocras. JKuBoe BerecTBo OHOChEpHI U €ro (PyHKIHH.
3aKOHOMEPHOCTH cyllecTBOBaHUsl Ouocdepsl. OcobeHHoctn Onochepsl Kak
rnofanbHOM  3KOCUCTeMBI.  Jl[MHammueckoe  paBHOBecue B Ouocdepe.
KpyroBopoThl BeliecTB M OHMOT€OXMMHYECKHME LUKIbI (yriaepoja, as3ora).
PurmuuHOCTS siBeHMI B Onochepe.

3oHanpHOCTE OnMocdeprl. [lorstre o 6mome. OCHOBHBIE OMOMEBI CYIU: TYHIPA,
XBOWMHBIC Jieca, CMEIIAHHBIC W NIMPOKOJHMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE Jieca, BBICOKOTOpPhs. KimMar, pacTHTENbHBIH U
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa u (QyHKIHS JKHBBIX CHCTEM, OIICHKa MX PECYPCHOTO MOTEHIMANa M

o6uochepHbIX QyHKINN

7.6

DKOJIOTHYECKUE KPU3HUCHI U MX MpUYHHBL. Bo3melicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsA3HEHUE BOJHOWM CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Pazpymienue nmousbel. OXpaHa ITOYBEHHBIX PECYPCOB.
H3mMeHenue knumara.

AHTpOTIOT€HHOE BO3/ICHCTBUE HA PACTUTENBHBIA W KUBOTHBIM mup. OxpanHa
PaCTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPaHbl MPHUPOJBI.
Kpacupie kaurun. Ocobo oxpansembie mpupoansie Ttepputopun (OOIIT).
boranunueckue caapl ¥ 300J10rMUYECKUE MTAPKU.

OcHOBHbIE MPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U IPHUPOJBI.
PannonanbHoe  mpUPONOMNOIB30BAHUE U COXpaHEHHE  OHOJOTHYECKOTrO

paszHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. buonorudyeckue cuctemMsl U mpoiiecchl; 10 kiace. yriyoieHHoe
obyuenue TepemoB A.B., IletpocoBa P.A. OG1iecTBO ¢ OrpaHMuYEHHON
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

Jemviun .O61mas ouosorus 11 ki

METOANYECKHUE MATEPHUAJIBI JI1 YUUTEJIA

MamonToB H.E .CnipaBouynuk no 6uonoruu

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubnuoteka 1 ceHTIOps
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