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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero obiiero odpazoBaHusi paspaborana Ha ocHoBe 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 BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrayonaéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepenianu  OOy4eHUsT Ha YpOBHE CpeaHero ooOmero oOpa3oBaHus U
NpHU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00Opa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE O00pa30BaTENbHBIX, BOCIHUTATENbHBIX WU Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0yJarommuxcs U CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buonorus" naér mpencraBieHue o
Henu M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeenseT o0sa3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKAHUE, €TO0
CTPYKTYpPHpOBaHHE 1O pa3jiellaM M TeMaM, paclpelesieHue MO0 Kiaccam,
PEKOMEHyeT TMOCJIeI0BATeIbHOCTh W3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4YeOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIHUI TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHWOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHmusi, Oiaromaps 4YeMy MPOCMaTpUBaeTCA
HaIlpaBJICHHOCTh HA  MOCJIEAYIOLIEEe pPa3BUTHE OHMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIJIEHUS, MPEACTABICHUN O 340pOBOM o0Opa3e >XHW3HHU, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoit cpeae. B
IIporpaMme IO OHOJOTMU TaKKE IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMera
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANPEIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4eHUs U B
(OpMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUuIxcs MO OCBOCHUIO COJAEpKAaHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YpOBHE CpeAHero 001ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buonorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJIE M OPHUEHTHPOBAH Ha



pacmivpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM ¥ KJIETOYHOM OMOJNOrHHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOIO YYEHHSI U SKOJIOTUH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YIUIyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCIAEAYIOIIEMY IOIYYEHUIO
OMoJIOrMYecCKOro  o0Opa3oBaHUsi B By3aX M OpraHM3alusix  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro CoAep X aHUsl COCTABIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OO0y4YarOIHUMHCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUS TOJy4arOT pa3Buthe. Taxk,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, *KUBOTHBIX,
rpubax, OakTepusiXx, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS PUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPBI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJIOTMYECKHMX 3HAHHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMHUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTeMaTHUKH.

CtpykTypa mnporpammbl 1o yuyeOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOABl K H3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, SBOJIIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCS OCHOBBI MOJEKYJISIPHOW M KJIETOYHOW OMOJOTHH, IMOPHOJOTUU U
OMONIOTUN PAa3BUTHUSA, TEHETHUKU U CEJICKI[MU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuxcs IM0 OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusuonoruu uejoBeka. B 11 kmacce wu3yyaroTcs SBOIIOLNMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHe 0 Ouocdepe.

VYueOnpiii mpeamer  «buonorus»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
o0yyarouMMucs: ONOJIOTUYECKUX TEOPUH U 3aKOHOB, UAEH, IPUHIUIIOB U MPaBUJI,
JIe)KAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00pa3WH M OCOOEHHOCTAX KIETKH, OpTraHW3Ma, IONYJISIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAIHBIX aCHEKTaX OMOJOTMUECKUX 3HAHUU. JLJist
pa3BUTHS WU NOJNJEPKAHMS HHTEpeca OO0ydaromuxcsi K OWOJIOTMM Hapsay co
3HAYUTENBHBIM OOBEMOM TEOPETUYECKOTO MATEpHANA B COJIEPKAHUHU IMPOrPAMMBI
no OMONOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.



Henb uzyyenus yueOHoro npeamera «buonorus» Ha yriry0OJaEHHOM YpOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npo(ecCUOHaNbHON NESITENbHOCTH, CBSI3aHHOM C OWOJIOTHel, Wiau K BBIOOpPY
y4eOHOr0 3aBEeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTikeHue 1enuM u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHUE OOYYAIOIIUMHUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTaBISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud M OCOOEHHOCTSAX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJISIuUs, B, OMOreoleHos3, ouocdepa); 0 BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJICOBAaHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYyYalomUXCd C METOJaMH TIO3HAHMS KUBOW TPUPOJIBIL:
UCCJICOBATEILCKUMU ~ METOJaMU  OUOJOTUYECKUX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OWOJIOTHMH, HSMOPHUOJIOTUM U OHWOJOTUM PAa3BUTHS, TEHETUKH U
CeJICKIIMM, OWOTEXHOJIOTUM M CHUHTETUYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJIOTHYECKUX
UCClieloBaHUA B JabopaTopud W B mpupoje (HaOmojaeHue, H3MepeHue,
AKCIIEPUMEHT, MOJICTTUPOBAHMUE);

OBJIaJIcHHe OOYYarOIIMMHUCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMAIMIO; TOIb30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIMAIbHO-d)KOHOMHUYECKUMU H  HKOJOTHYECKUMHU
npoOJieMaMi YeJOBEUeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH JAESATEIBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpene, COOCTBEHHOMY 3J0POBBIO H
3MI0POBBIO  OKPYXKAIOIUX JIIOJIEH; OOOCHOBBIBATH U  COONIOATh  MEpHI
npoduakTUK WHGEKITMOHHBIX 3a00J€BaHUi, TIPaBWJIa TTOBEJCHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUAWHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BuTHE y OOyYarOlMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TMpOllecCCe€ 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHH, pEUIaeMbIMHU €10 Mpo0JieMaMu, METOAO0JOTHEH
OMOIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y O0YJarONIMXCs [ICHHOCTHOTO OTHOIICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTICIBHBIM €€ 00bEeKTaM U SBICHUAM; (OPMUPOBAHUE IKOIOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYy4YalOMUMHUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOAOIIONB30BaHNN (COOJIOIEHUE TMpPaBWII TMOBEJAEHUS B NPUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXKaromux Jojeid  (coOmromeHuss Mep NOpoMIakTUKU — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HENCATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3JgaHue  YCJIOBUM  JJi1  OCO3HAHHOIO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpazoBaTenbHON TPAeKTOPHUH, CrocoOCTBYIOIIEH
nocieayomeMy npodeccuOHATbHOMY CaMOOMNpPENENeHNI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61ee yMcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMH Ha YIIIYyOJICHHOM
ypOBHE cpeqiHero ofduiero oopasoBanusi, coctasiser 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiracce — 102 gaca (3 gaca B Helelo).

OT160p opraHu3anMoHHBIX (HOPM, METOJOB U CPEACTB OOyUYCHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CIEHU(PUKH €r0 COAECp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHHE OMOJOTrMYEeCKOro O0pa3oBaHHs B  OpPraHU3AIMSIX CPEIHErO
podecCHOHAIBLHOTO U BBICIIETO 00pa30BaHUSI.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUHM OMOJIOTHU HA YriayOJEHHOM YPOBHE
ABIIIETCS TIPOBEJECHUE JTaOOpPAaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00ydJaromuXxcs B BBINOJHECHUU MPOCKTHBIX W yYEOHO-HCCIIENOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMNpEACNIeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUATIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJsIoruu.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEeJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. U. Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupbie cuctembl Kak mpeaMerT u3ydeHust Ouosioruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpPraHU3aIus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHUeckmii), OwmocdepHsiii. Ilpomeccel, mpoucxoAsne B KHUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromiye »KuBbl€ CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIx cucteM. Metonbl Ouomornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus. [loHsaTue o 3aBucMMON 1
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaXkeHHUs pe3yabTaTOB »dKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszma», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JJISI  TPOBEACHUS
HaOJI0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAs eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Meronbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJNIOTMH:  MHUKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnambLHOe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

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

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATbHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrtpodopes, auddepeHMaANbHOES IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
pousib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKHA. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss  OesnkoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcCaxapybl, OJIUTOcaxapuibl U IOJUCaAXapUIbl.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodunsHO-ruapododHbIe cBoiicTBa. Kiaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepounbl. buomornueckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctd. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoiinas cnimpanb. MectoHnaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nyxkneosuompugocpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouosiorusi: OMoOXUMHYEecKue U OMO(U3NUECKUE HCCIEIOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposarue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMNIeKcos. KomnvromepHulii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HeNPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

Huarpammel:  «PacnpenerneHre XUMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3zMoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyl JunuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monekyinbl ATDx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGoparopHass  padora  «JVcciaemoBaHue — HYKJIEMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: »JyKapuoTHueckass u mpokapuoTuueckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOeHHOCTH CTpPOEHHsI TeTepoTpPOHON U aBTOTPOPHOW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO 1 pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTHUYeCKyl0 MeMOpaHy: MacCHUBHBIN
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabotra Hatpwuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIHMH KIETOYHOM CTEHKH pacTeHUi, rpuloB.

[utommazma. [uto30me. [lutockenet. JIBmxenue murorasMbel. OpraHouasl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKH: DHJIOIUIa3MaTHYecKas CeTh
(BIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHoua0B KieTku. CTpoeHHE TPaHyJISPHOTO PETUKYTyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onsmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN u 1actui. llepBuunsle,
BTOPUYHBIE W CIOXHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (yHKIIUH HEMEMOpaHHBIX
OpraHOUI0B KJIETKU. PuGocompl. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHbiX Kiemok. Mukpotpyoouku. KineTouHsrii
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka siipa, XpOMAaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAacCMOIOKEHUE
XpOMOCOM B UHTep(azHOM sape. Iyxpomamun u cemepoxpomamun. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
mpauncnopm.

Knerounsie BrkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE DSYKApUOTHUECKOW KIETKM», «CTpoeHme
KUBOTHOW  KiIeTkW», «CTpoeHHWe  pacTUTenbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepUaTbHBIX KICTOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IIpakTnueckass paGora  «/3ydyeHue  JABMXKEHUS  LUTOIIA3MbI B
PaCTUTEILHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHN e JHEPITUHU B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMIJISAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpPreTUdeckoe oOecreueHne KIeTKH: TmpeBpaimienue ATD B
oOMeHHBIX Tporeccax. DEepMEHTATHBHBIA XapaKTep peakiuid KIECTOYHOTO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poab XJI0poriacToB B mpoliiecce
doTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IlponykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3nuyHbIX (HAaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIHUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnHa’poOHbIe OpraHm3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YyAUTEIIH O0JIC3HEH.

AdpoOHBIE OpraHu3MBl. Otanbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUY B
npoiieccax Ouonoruueckoro okucienus. Huknmueckue peakunu. OKUCIUTEIBHOE
dbochopunmpoBanue. IHepeus membpanno2o epaduenma npomonos. Cuumes



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

JdemoHcTpanumn

Ioptpersr: k. IIpuctou, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE MJisi MPUTOTOBIEHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTopHass paGora «/3ydeHue (epMEHTATUBHOIO pacCHICIIICHUS
MEPOKCHU/Ia BOJOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXaAHUS.

Tema 7. HacneacrBeHHass uHGOPMALUSA M PeajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHOW uH@opmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KomgupoBanue amuuHokucior. Pons pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKApUOT U 3YKApHOT. Perynsdius akTUBHOCTHM T€HOB Yy NpoKapuoT. I'mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynspHnvlie mexanuzmvl IKCHpeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsiuss 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycel — HexieTounbie (OpMBI )KU3HU B 00IUraTHbIe apa3uThl. CTpoeHwHe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a001eBanus yenoBeka, »KMBOTHBIX, pacteHuid. CIIN, COVID-
19, connanbHble 1 MEIULIIMHCKUE MTPOOJIEMBI.

buounpopmamuka: uumezpayus u ananuz o6oavwUX maccugos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX OaHHbIX. Hanomexnonozuu é ouonocuu u meouyune.
Ilpoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 00cmasKu 1eKapcma.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounbsi nuki, ero mnepuoabl W perynsiuusa. Wutepdaza um  Mutos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Marpuunsiit cunre3 JHK — permnmukanuda. IlpuHnuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOoOpsl  XpoMocoM. ['omosioruunbie  xpomocombl. [lonoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nurtokuHe3. buonornueckoe 3HaueHHE
MUTO3a.

Perynsuus muToTHUecKoro mukia KieTku. [Iporpammupyemasi KieTouyHas
rudeIb — arorTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHaIbHAsi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «OKU3HEHHBIN ITUKI KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Perukanus JHK».

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

JlaGopaTopHasi padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTpPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opraHu3mMoB. baktepuu, apxew, OJHOKJIETOYHbIE TPUOBI, OJHOKIECTOUYHbIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tumbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MMOKPOBHAsI, MPOBOJAINAS, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
pPacMoJIOKEHHS TKAaHEW B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3MoB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUHU. J[BMIKEHHME MHOTOKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pediekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO rasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEeBAapUTENbHOr0 Tpakra. [lumesapurensHbie xene3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB Uepe3 MOBEPXHOCTh KIIETKU. KokHOe npIxaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OpPraHW3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTEHHUM.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIIONUOHHBIC
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI MMO3BOHOYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrs U 00paTHOE BCACHIBAHME KaK MEXaHU3MbI pabOThI OPTraHOB BbIJICICHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOM W BBIJEIUTEIIBHON cUCTeMaMu. Belenenue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTtpoeHune U (QpyHKIMOHHpPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W UUCTBI MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX pAacCTEHUM.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHu3Mma oT OonesHei. IMMyHHasi cuctema 4yenoBeka. KieTouHb U
IYMOpPAJIbHBI UMMYHHUTET. BpoXn€HHbIH U mNpuoOpeTéHHbIN cnenupuyeckui
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellIECTBA U UX 3HAYCHHE.

HepBHast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. JBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJOBHOIO MO3ra TMO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHble U yCiI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHON cucTteM. [wunoramamo-runodusapHas
cucTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBios.

Tabnmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopHeBble cuctemsl», «CTpoeHue cTediis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpIiegnas CUCTEMA,
«BbigenurtenbHas cuUcTeMa», «IDHJIOKpPUHHAs cuctema», «CTpOeHHE MBI,
«IMMyHHUTETY, «Ku1euHonoa0CTHRIEY, «Cxema  TATaHUS  PACTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHI»,
«Ctpoenue mianapumn», «BHyTpeHHee cTpoeHue H0kIeBoro uepssi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkwy», «HepBHas — cuctema
npecMmbikatoruxcsi»y,  «HepBaas — cucrema  nruny», «HepBHas — cuctema
Miekonurarouux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKpOIpENnapaTbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIMU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPHl KOMHATHBIX pAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTAaHUS PACTCHUM,
pacuierieHrus Kpaxmasia u OeJIKOB MOJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlabGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabGoparopHasi padora «3ydyeHue OpraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHS OPraHU3MOB: Oecrojioe (BKIIOYas BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxxeHue. I[lonoBbie KIETKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuii CMbICi
M€Ho3a W TOJOBOro mponecca. Meno3 U €ro MeCTO B KH3HEHHOM IIMKJIE
OpraHU3MOB.

[Ipen3aponpiiieBoe pazputhe. ['aMmeToreHes3 y >KMBOTHBIX. [10710BbIE JKEE3BbI.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOAbIIIEBBIX JUCTKOB. B3aumHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHHMS KUBOTHOTO Kak pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbld nepuon. Ilpsimoe wu
HempsiMoe pa3Butue. Pa3zButue ¢ metamopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojorMdyeckoe 3HaY€HHE MPSIMOTO U HEHPSIMOTO



pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpOAE. UMbl pocTa >KUBOTHBIX. DakToOphI
PErYJISIIUU POCTA )KUBOTHBIX U YesioBeka. CTaauu NOCTIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYeCKre MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue CHOp B IMpolecce Menosa.
lI'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptperst: C. I'. HaBammn, X. llneman.

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U cnepMmaTo3ouga», «OCHOBHBIE CTaauu OHTOreHeszay, «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro »xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymkun», «/{BoilHOE OIIOOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« KuU3HEHHBIM LHUKI MXa», <OKHW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBI».

OO6opyoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yueHue CTpPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBIICHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopnas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICIIUX
PaCTEHHI.

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

Hctopusi cTaHOBIEHHMST M pa3BUTHS TEHETUKH 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. ®umumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MMOHATHSI U CUMBOJIbL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ T€HETUKHU:  TUOPUIOJIOTUYECKUM,  I[UTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanuun

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

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEITUBaHUS.

JlabopaTopnass pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3usi rudpUI0B repBoro nokosieHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacuIeIUIeHus] NPU3HaKoB. LluTonormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ Umore3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemnbaHue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUS.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUMU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHiens — 3aK0OH HE3aBHCUMOTO
HacleloBaHWsA  Npu3HaKkoB.  lluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuernsieHHOe
HACJIEI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpPEAEIECHUS M0JIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrema. [lmenoTponus — MHOXKECTBEHHOE IEHCTBUE
refa. MHOKECTBECHHBIM aJuleaIu3M. B3auMonencTBHe HeaJUIeJIbHBIX T'€HOB.
KommnniementapHocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnyeckre MeXaHU3Mbl CUMOMOTE€HE3a, MEXAHU3Mbl B3AaUMOJICHCTBUS «XO3IHH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['eHEeTHYecKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdemoncTpanumn

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

Tabmuter 1 cxembl: «[lepBwiif 1 BTOpOi#l 3akoHbI Menaens», «Tpetuit 3axoH
Mennens», «AHanu3upymollee CcKpeluBaHue», «HemomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeAoBaHUWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTnka momay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm MOTULBY,
«MHOXECTBEHHBIN alJIennu3M», «B3anMOIeHCTBUE T€HOBY.

O6GopynoBaHue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIbL A
JEMOHCTpAallMd CLETUIEHHOTO HACJEIOBAHUSA MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MHUKporpenapart: «J[po3oduar.

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

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMHupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJICICTBECHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoAuGUKAITMOHHONW M3MeHUYMBOCTH. Hopma peakumu npuszHaka. BapuanuoHHBIHM
psin u BapuanmonHas kpusas (B. WMoranncen). CpoiicTBa MoauUKaIMOHHON
M3MEHYUBOCTH.

['eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOM H3MEHUUBOCTH: KOMOWMHATUBHAS, My TallMOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TOJOBOW TPOIlECC — OCHOBaA
KOMOWHATHBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYMBOCTHA B CO3JaHUN
T€HETHYECKOT0 pa3HOo0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToriasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJ0oBble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacnenctBeHHo m3meHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUYHMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoncTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumer w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas W3MECHYHUBOCTbBY, «Meiio3w,
«OnnogoTBopeHuey, «I'eHernueckue 3a001eBaHNs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: KUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PAacTEHHH,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTuueckass padora «Myrtanmuun y Jpo3oduibl (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHass mporpamMma HUCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMs] TEHETMKHM  4YEJOBEKAa: T'€HEAIOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpeMenHoe OnpeaeIeHNe TFE€HOTHUNA!
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCIJE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a001eBaHus YeoBeKa. [ eHHbIE M1 XpPOMOCOMHBIE
0one3HH 4YenoBeka. boJle3HM C HACHENCTBEHHON MpenpacroiioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKOW T€HETHUKU B MPEJAOTBPAIICHUM U JICUCHUU TC€HETUUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYEeCKOro rpy3a». DTUYECKUE aClEKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie (akTOpbl TOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKAa K
(bu3MUecCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. |'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHCcTpamuu

Tabmumel 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesioBeKay, «I 'eHeTnyeckue 3a00JIeBaHUs YETIOBEKaY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Cetekuusi opraHusMoB

JlomecTuKalusi U CeleKUus. 3apoKJICHHUE CEJIeKIMU U JOMECTUKAIUU.
VYuenne H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS © MHOrooOpasus
KYJIbTYpHBIX pacTeHuil. Poip ceneknuu B CO31aHUM COPTOB PACTEHUM U ITOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B
HaciaenacTBeHHOM wu3MeHuumBocty H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Mertonsl ceneKuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MaccoOBBbIA H
WHAUBUIYaJIbHBIN. DTarbl KOMOMHAIIMOHHOMN CCJICKIIMU. HUcniTanne
npousBoauTeNied 1o MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma mMOTOMCTBa M OTOOP O TEHOTUTY ¢ omoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paboOThlI.
PannanvOHHBIN M XUMUYECKAN MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYPHBIX



¢opMm opranu3moB. lcnonb3oBaHHE TE€HOMHOIO PEJAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepuaa JJjsl CENeKIUU.

[lonyuenne ITOJIMIIIONTOB. BryTtpusunosas ruOpuan3ays.
bnu3zkopoACcTBEHHOE — CKpellMBaHue, wWid  UHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wi ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmnons3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX pOJIMYed I CO3/aHHUsl  HOBBIX COPTOB U  THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyouux U co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuun

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

Tabnuiel n cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACIEACTBEHHONM M3MEHYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3ydeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHu».

Ikekypeusi «OCHOBHBIE METOABI W JIOCTHXKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35MCTBO, B JaOOpPaTOPUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buoTexHoJ10rus ¥ CHHTeTHYeCKAs OMOJI0TUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIE
KYJbTYPBI, MUKPOOPTraHU3MBI, ux XapaKTEepUCTHUKA. TpanumonHas
OMOTEXHOJIOTHA:  XJIEOOMEUeHUE, TMONMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHojorui. [Ipon3BoacTBoO OenKka, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMH M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHMS U
KOHCTPYMPOBAHHs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaAIOIIUECcs B PUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. ComaTnueckas ruOpuauzanuss M COMATHYECKHI
sMOpuorene3. Mcnonb3oBaHWe TramiougoB B CeleKUUM pacTteHuid. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METON TpaHCIUIAHTAUHUU SIEpP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JIHK. Cozdanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpHHU.
DKOJIOTUYECKHUE U ITUUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas meauuuna. [T1P-
JIUarHocTuKa. MeTaboJIOMHBIM aHanu3, TEeHOICHTPUYECKUN aHalu3 mpoTeoma
YeJloBeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McHoiap30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuounxkeHepuss I pa3pabOTKH
(GyHIaMEHTaNbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTUH TpEXMEpHOro OWONMpHHTHHra U ckaddonaunra
JUISL pELICHUS 3a7a4 EPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznaHre BEKTOPHBIX BaKIMH C IEJIbl0 OOecredeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkimonupoBanust PHK-cogepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OIMACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuu

Tabnuiel u cxembl: «lMcnonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpoOu3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pabora «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCITBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeEICTABJIEHHH B
onosnoruu

OpomonmonHas Teopus Y. JlapBuna. IIpeanochbuiku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HayuyHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BOJIIOIMY BU10B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHHE, €CTECTBEHHbBI U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTI). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  OuoJorHUs. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnneir, XK. b. Jlamapk, 9. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonaenn, /1. K.
benses.

Tabmuupr u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
OpucnocoOieHnid y pacTeHuid W kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapripyta nmytemectsust Y. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pPHOBI
3a cymectBoBaHuey», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KammycTb», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOLIEHUS MABWXKYLIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHuIA 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETHYECKOr0 pa3HOoOOpasusi M CTPYKTYphl momyisiuil. M3MeneHue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIbI) HBOJIONUHU. MyTalmOHHBIN
npouiecc. KomOuHaTtuBHasi u3MeHYUWBOCTh. [Ipeiid reHOB — ciyuailiHbIe
HEHANPABJICHHbIE M3MEHEHMsI 4YacToT aieiaedl B momyisuusax. ekt
ocHOBatensl. JDgpgexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pexma opetigpa eenos 6
bonvuwux u  manvlx  nonyuayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIHN:
reorpadudeckas (MpoCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTYKTUBHAS ).

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIOMIUN,  pa3pbIBAIOIINMA
(mu3pyntuBHbii). [lonoBoil oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONEeHHOCTh  OPraHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBeHHME  MPUCTIOCOONEHWH y  opraHu3MoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucmocoOaeHU y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHuYeckne.  OTHOCUTEIBHOCTH
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MHUKpO3BOJIOIMU. M3onsiuus — kiaoueBo Qakrtop BugooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIIMS,
rubpuanzanus). JJmuTeabsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMOIMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6MopazHooOpa3usi. MUKpPOIBOJIOMS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. Mexanu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTHOMOTUKAM U CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BHlla», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/{Bmwxymiue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALUA ceBaHCKOM (openny,
«l'eorpaduyeckass U30JAIMUS  JIMCTBEHHUIIBI CUOUPCKOW H  JIUCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JECUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3mMoB © €€
OTHOCUTEJIBHOCTHY, «Kputepuu Buaa», «Buabl-aBoitHukn», «CTpyKkTypa BUAa B
npupoje», «Crocodsl BUaA000pa3zoBaHus», «l'eorpaduyeckoe BUA000pa30BaHHE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHA000pAa30BaHME BHUIOB CHUHUILY,
«JTonmurmonasl pactenuity, «KamycTHO-peneuHbIii THOPUTY.

O6opynoBanue: repdapuu pacTEHUH, KOJUIEKIIMM HACEKOMBIX, Yyuesia MTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUH OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

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

JlabopaTtopHass  paGora  «lIpucmocoOiieHMss  OpraHU3MOB H  HUX
OTHOCHUTENBHAS LIEJIECO00Pa3ZHOCTD.

JlabopaTtopnass padora «CpaBHeHME BHAOB 10 MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus U €€ pe3yJibTarhbl

Mertoasl  u3ydeHHs MakposBoiouuu. [laneoHTonornueckue  MeETOAbI
u3ydeHus: odBomornuu. [lepexomupie  ¢GopMbl W (UIOTEHETUYECKUE  PSBI
OpraHU3MOB.

buoreorpaduveckue meronsl uszydeHus sBomonuu. CpaBHeHUE (GIIOpHI H
(dayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emun. Bupubl-
SHJEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIIOIMHU. ['eHeTHueckrue MeXaHU3Mbl 3BOJIOLMHA OHTOT€HE3a U TMOSBICHHS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJIBI MOCTPOSHUSI (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanescknii, ®. Mromiep, 3. ['ekkens.

Tabnuuel 1 cxeMbl: «DUTOreHEeTUYECKUI PSIT JIOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punnmodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeid KOHTUHEHTOBY,
«Penmukth»y, «HavanpHble cTaguu SMOPHUOHAILHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIE
HAIPABJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu U aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAas dBOTIONMSI. AOWOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB u3 Heopranmyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoanepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuydecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHoJiorusi. ['eoxpoHosornueckas mKana: 30Hbl, 3pbl, IEPUObI, STTOXH.



Hauvanpnble stambl opraHudeckor 3BOJOLMU. [losBiieHME ©  IBOMIOLUA
NEPBBIX KIETOK. DBoMIoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX HAa 3emile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHuM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX DY MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHbIE apOMOpP(O3bI
pacreHui. Bpixon pacreHun Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHu.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjickas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xxop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX |
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButne xu3HM Ha 3emie MO 3paM U IEepUofaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMarta W
reoJIOrM4ecKuX mpoueccoB. llosiBneHWe M pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrneobpa3oBaHue: ero yciIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBbie BBIMUPAaHHUSI — SKOJOTMYECKHUE KpHU3UCHl Ipouuioro. [IpuuuHel u
CJIEJCTBUSI MACCOBBIX BbIMUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [IpoGnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [IpuHiunel kinaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

[Toptpersi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . 1. Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHHUIO CaMo3apokIeHus xku3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  HBONIONUNY»,  «['€oXpoHONOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHuueckoi »BoonHN», «CxeMa o0pa30BaHUS DYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOM mpuponb», «CTpoeHuEe BHUpYycCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJOPOCTNY,
«MHOrokneTounble Bojgopociny, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIEeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue XKU3HU B
[AJIE030MCKOU 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue XKu3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyye€ja NTULl W 3BEpEl,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

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

JlaGoparopHass padora «/3yueHue M ONUCAHUE MCKOIMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTZEIIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O IMPOUCXOKICHUM 4YelIoBeKa. Pennurunosnbie
B033peHUsl. COBpEMEHHBIE HAYUHBIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOIOTEHE3a: OMOJIOTHYECKHE, COIMATIbHEIE.
CooTHorieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWe dYenmoBeKOOOpa3HbIE 00E3bsTHBI
(IPOKOHCYIIBI) ¥ paHHUE TOHTHIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OpYIHM Tpyaa. UenoBeK MPSIMOXOISIIUMN U MEPBBIM BBIXOJ JIFOACH
3a mpenensl  Adpukn. YenmoBek reWmenbOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YeynoBek HeaHAepTalbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KjiauMaTa. YenoBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu AdQpuku.
[TameoreneTnka u najJseOreHOMHMKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesoBeka. MyTalnMoHHBIN Tiponiecc W mojJumopdusM. [lomynsiiiuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBo  4yenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacus3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U aApedidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuIMHapHbple  MeTOJbl B (usuueckoil  (OMOJIOTrHYECKON )
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJsALMi. buocomumanbHble MCCIEN0BaHUS NMPUPOIbI YETIOBEKA.
HccnenoBanne KOBOMIONKUH OMOJIOTMYECKOTO U COIMATBHOTO B YEJIOBEKE.

JdemoncTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIINE CHIIBI AHTPOIIOTEHE3A», « DBOJIFOLUOHHOE
IpEBO  4YeJOBEKa», «ABcTpamonutek», «YemoBek  yMmenblil», «YenoBek
NPAMOXOAAININY, «/lenucoBckuii yenoek» «Heannepranbup, «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNY YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJISDKH — OKaMEHEJIOCTEH, TMPEeIMETOB MaTepUalbHOM
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OWUOJCHCKUMHU CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4YejaoBEeKa M uepena IMIHUMIIAH3€, MOJENIb KUCTH YeJIOBEeKa WM KUCTH
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHasi pabora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBS3aHHBIX C MIPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHne SKOJOTrMUECKUX aJanTaluil 4eI0BEKa.

Tema 6. Jkonoruss — HAyka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apok/ieHne u pa3BuTue dKojoruu B Tpymax A. I'ymbonwsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0oruu. CBsI3b SKOJIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JTIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M 4esnoBedecTBa ¢ Npuponoil. PopMupoBaHue
AKOJIOTHYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

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

Tabmuupsl u cxembl: «Pa3znensl skojgorumy», «Metonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpelb».

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kinaccudukanus
IKOJIOTUYECKUX (PakTOpoB: abroTuueckue, OMOTUYECKUE, aHTpONoTreHHbIe. O01ne
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JeicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHid M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTonepuoanu3M.

TemmepaTrypa Kak »dKoJOTHUEeCKHM dakTop. JlelicTBue Temmeparypsl Ha
opraHu3mbl. [loMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noJJIep ka0 BogHOTO Oanmanca. Kiaccudukamnusi pacTeHU MO OTHOIICHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOMTaHUS OPraHU3MOB: BOJIHAsl, HAa3€MHO-BO3AYIIHAs, MOYBEHHAas,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKHE
O0COOCHHOCTH cpesi oOuTaHWs oOpranu3moB. lIpucnocoOneHuss OpraHu3MoOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHBIE H
rogu4Hsle puUTMbL. IIpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH KU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHe o0 KuU3HEHHOW (dopme.
XKusznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THIPOOMOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4ecTBO). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanumn

Tabmumel W cxembl: «DKoJiorudeckue (QakTopel», «CBETOBON CHEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKWBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHuU3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacteHuit», <« KusHeHHble  (OPMBI  KHUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (aKTOpOB, TepOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapr U KOJUIEKIUU TEIIOTI00UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3BEpeil, repOapuu
pacTeHui, OTHOCAIUXCSA K rurpodurtam, kcepoduram, mezoduTam, KOMHATHBIC
pacTeHUsl JaHHBIX TPYII, KOJJIEKIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
NIPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM JKH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUNW U YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJIIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE MPHUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi pab6ora «BBIIBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorusi BUA0B U MONMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISLHUU. [lonynsiiust  Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, GU3NUECKUX OaphepoB U
0COOCHHOCTEW OUOJIOTHU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



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

DKOJIOTHYECKasl CTPYKTypa nonyiadaiuu. OLeHKa YUCICHHOCTH IMOMYJIAIUU.
JIluHamuKa TOnmysAUMU U €€ peryiauus. bUOTHYECKUH IOTEHIMAI IOIMYJIALUU.
MoaenupoBanue TMHAMUKY nonyJisinud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTUUECKUE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 »KoJIOrMYECKON HUIE BHAa. MecTtooOutanue. MHoroMepHas
MoJieNb 3Kojornueckor Humm Jx.J. XarumHcoHa. Pa3mepbl 3KOJIOrMYECKOU
Huid. [loreHunansHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTNYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buomormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHncTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumel M cXeMbl: «ODKOJOTHYECKHE XapPaKTCPUCTUKU TOMYJISITUN,
«IIpocTpaHcTBeHHass  CTpyKTypa nomyisiuu», «Bo3pacTHele  mupamuisl
nonymanuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH 3€MIIM  pPa3IM4YHBbIMU
opranuzMamMmn», «Mogeinb skosorndeckort HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCEeNEHUIO».

Tema 9. Jkos0rusi co001ECTB. IKOJOTHNYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3um MEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa Kak OTKpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckume 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. I10uBbI U Wbl B 3KOocucTemMax. KpyroBopor BEmecTB U NOTOK YHEPTUU
B 3KOCHCTEME.

OcHOBHbIE  TOKa3zaTedu  dKocucTeMbl. buomacca u  mpoaykius.
DKOJOTUYECKHUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W WX NPUYUHBL. AHTPOIOT€HHBIE BO3JCHUCTBUSA HA
cykueccun. KnnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie KOCUCTEMBL. DKocucmemsbl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Pazmmuus
MEXK1y aHTPOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opomckas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X0341CTBEHHOE 3HAYCHHE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
sKkocuctemax. Ponv kackadHoco 3ghgexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu 3kocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOHYHMBOCTh OPTaHU3MOB, TIOMYJISIIUNA ¥ SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmuol 8030eticmaus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  B030€UCmBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

JdemoHcTpanuun
[Toptper: A. JIx. Tencinu.
Tabmuusr u cxembl:  «CtTpykrypa  OMoueHo3a»,  «DKocucrema

IIMPOKOJIMCTBEHHOTO JIeCa», «IKOCUCTEMA XBOWHOIO Jiecay, «PyHKIMOHAIbHBIC
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBOopoT BEHIECTB B SKOCHCTEME,
«llenu nutanus (macTOUIHAS, JETPUTHAS)», « IKOJIOTUUECKAs MUPAMUJIA YUCEI,
«JKonoruyeckas nupamuyia OuoMacch», «IKOJOTHYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccraHoBneHue eca mociue
noxkapa», «JKocucTemMa 03epa», «ArpoueHos3», «KpyroBopoT BElIECTB M MOTOK
SHEPrUM B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U AUKOPACTYIINX PACTEHH, akBapruyM Kak MOJIEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydenue paszHooOpasus MEJIKUX TTOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM MOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buocdhepa — oOmemnanerapHas o0Oojouka 3eMJIM, TJ€ CYIIECTBYET WU
cylllecTBOBaJa kU3Hb. PazBuTue npeacrtasieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. 2Kupoe
BEIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ1I00aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHOBecue B onochepe. KpyroBoporsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Onome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIIMCTBEHHBIE JIeCa, CTEIHU, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE Jieca, BBICOKOTOPhs. KiuMar, paCTUTENbHBIN 1 )KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
onochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabnuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopoT azora B mpupome»,
«KpyroBopoT yrnepona B mpuposae», «KpyroBopor kuciopoga B MpUpOJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannsiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KpU3UChI M WX MpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHure BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsizHEHUE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubsie xHuru. Oco0o oxpansemble mnpupoansie Ttepputopun (OOIIT).
boranndeckue casibl ¥ 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanmonanpHOE  IPUPOJONOJIB30BAHHME U COXpaHEHHE  OHOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJIOTHYSCKHX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3BuTnHe METOOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuble ucciedosanus nepexooa K pecypcocbepezaroweti u
KOHKYPEeHmMOcnocobHoul snepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 U dKkocucmem. (OcHoBbI



IKopeabunumayuy dKocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHvIX IKOCUCTNEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE — atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsi3HeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIPaBIIEeMOr0 MUPay.
O6opynoBanue: dororpaguu OxpaHsSEeMbIX pacTeHUW M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM cpefHero oOiiero o00pa3oBaHUs: JIMYHOCTHEIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haiuyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTDH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHMSI IPOTPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B CIWHCTBE Y4YEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITHBIMU B OOIIECTBE TMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT IIpOIleCCaM CaMOTO3HAHUS, CaMOBOCIIUTAHHS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJIEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIysIM MHOTOHAIMOHAJIbHOrO Hapoaa Poccuiickont denepanuu, Npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOrO BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUHA 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M TIPaBOIIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TIPU CO3JAHUHU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB TMPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTU IEpEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BUTHE OWOJIOTHH, TMOHUMAaHUS 3HAYEHHA OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3amuTte OtedecTsa,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCHMCKOIO HApO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo10B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBa, CTpPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnuTraHus, GoOpMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 3J0pOBOr0 M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI W HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMpPaBWI HWHAUBUAYAIBHOTO M  KOJJICKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN U HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JICSITEIHPHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPaBJICEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSITh TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYpbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, OMOChephI);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOJIHOM cpejle, YMEHHE MPOTHO3HPOBATH HEOIArONPHUATHBIE 3KOJIOTUYECKUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX JEUCTBUI U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHUYECKON KYIBbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHUTATEIBCKOW KYJIBTYpbl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHUus 00 OKpy)KarolleM MUpE KaK O €IMHCTBE IMPHUPOJIbI, YeJOBEKa W
oO1iecTBa, B TMO3HAHWUU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IIpU U3y4eHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJOB MMO3HAHMSI, UCIIOIh3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHHI,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIIUXCS JaHHBIX C IEJbI0 TIOJTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHE IIEHHOCTH HAYYHOUW MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACSTEIHbHOCTh HHANBUYATHHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHWUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3ysibTaThl OCBOEHHUS ydeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYUYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, PHEPrus, sIBJICHUE, MpPoliecc,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCclieloBaHue,  HaOJoJleHHe,  HU3MEpeHHe,  OSKCIePUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopMupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble y4eOHbIE JEeHCTBUS B
ITI03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOIOTMM Ha YpPOBHE CpeIHEro oOIIero
oOpa3zoBanus y oOyuvatomierocss OynyT chOpMHpPOBaHbI TO3HABaTEIbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICHUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIBHBIC YUECOHBIC
NEHUCTBHS, PETYISTUBHBIC YHHBEpPCalIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
e TEIbHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMS IPOTPaMMbl CpPEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KJIacCHU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAesaTh IEJH JCSATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS U1l OOBSICHEHUS (PAKTOB M SBICHUUI
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHBIC, JIEIYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTprUBaeMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MOJICILHBIC CpelcTBa JUTSE MIpEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOrO  pojaa,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHHBATh PUCKH TIOCIIEACTBUMN JACATEIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQ/ICTh HABBIKAMH Y4EOHO-MCCIICI0BATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUABI JICATCIBHOCTH 110 IOJYYEHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(bopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEILHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/1ady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaXOAWTh apryMEHThl JUIs J10Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHNUS,

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMMOUCK TMEPEeHOCa CPEJCTB U CIOCOOOB
JEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpEJiaraTh OPUTHHAIBHBIC MOJXOJBI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B VIHTEepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoil nHGOpMaIMU, HEOOXOIUMOM JJIsi BHIMIOJIHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckor nHGopmMaruu (Cxemsbl, rpaduKku, TUarpaMMbl, TAOIHUIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYEeCKHUe 3HAKHM M CHUMBOJIBI, (OpMyJbl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BceX c(epax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHX yYaCTHUKOB
JAaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOaldbHBIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas 1esITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOMW WM WHIWBHAYaJIbHOU
paboThI U perIeHUH OMOTOTUUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOU 3a/1a4K;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
HMHTEPECOB U BO3MOXKHOCTEN KaXKJIOT0 YJ€HA KOJIJIEKTHBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHUBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBISTH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJEBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K KWBOUW MpPUPOIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENbHOCTh, BBISBIATH
npo0OJieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1auM B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTEHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX OO0JIACTSIX 3HAHUW, IOCTOSHHO IOBBINIATH CBOW OOpa30BaTENbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCWCTBUM M MBICIHUTENBHBIX MPOLECCOB, HUX PE3YyIbTATOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEeSTENbHOCTH;

3) npuHATHE ce0ONA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUU APYTOTO YEJIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmorud. OHHM — BKIIIOYAIOT:
crenuduyeckue s OMOJOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI ICUCTBUH T10
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB TMPUPOABI W  PEHIEHHH MpoOJieM  PalMOHATIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronye OHOIOTUYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYNSIHUS, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpas3usi U TPOUCXOXKACHUS  KyJIbTYpPHBIX  PAcTeHHi),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHHUS, PACIICIIICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaenss, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOI'O TO3HAHMUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOUYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHM3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLIeCCOB: 0OMEHa BEIIeCTB (MEeTabOIM3M), IPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOTreHe3a, OCTIMOPUOHAILHOTO PAa3BUTHS,
pa3MHOXXEHUS,  WHAUBUAYAJIbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

yYMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMEA, MEXIY CHCTEMaMH OPraHOB W WX (QYHKIHSIMH, MEXKIY dSTaramu
oOMeHa BelIeCTB, dTallaMu KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTaHUS;

YMEHHE BBISIBIATH OTIUYUTEIbHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOUIUE APIyMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY Ul JOKa3aTelbCTBA POJICTBA OPraHHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHUE peliaTh OMOJOTHYECKHUE 3a]auH, BBISBISATh NPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIIeyeMbIMH OMOJIOTHYECKUMU MPOLIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOIbI U TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTAaTOB;

YMEHHE BBINOJIHATH JIA0OpAaTOpPHBbIE M NIPAaKTUYECKHE padoOThl, COOIONATh
npaBuia mpu padbore ¢ yudeOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTATbHBIMU
cpeacTBamu, (GOpMyIHpPYs LeNb HCCIEAOBAaHUSA, aHAIM3UPOBATH IOJyUYEHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B yueOHO-HCCIIEOBATENbCKOM paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEIUIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOILECTB, U
nyOIMYHO  TPEACTAaBIATH  MOJYYEHHBIE  pe3ylbTaThl Ha  yYEHHYECKHX

KOH(DEpEeHITHSX;
YMEHHE OIIEHWBATh OSTUYECKHWE AaCMEKThl COBPEMEHHBIX HWCCIEIOBAHUI B
obmactu  OWONOTMM W MEIUIUHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3[aHH€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBIATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIAyOJATh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHUE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusX CpeAHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI W PEIIEHUU HKOJOTUUECKUX
npo0JieM YelloBEYeCTBa, a TaKXe B PEIIEHUH BONPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIa/J€ POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHY;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKHMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJeieHNs] M TOHHMAaHHE CYIIHOCTH OCHOBOIIOJIAraloUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, JKOcHcTeMa, Ouocdepa), OMOIIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPUS IBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 nyTsSIX U HampaBieHUsx 3BoJironuu, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOGepra,
3apojsimieBoro cxojacrsa K. M. boapa), npaBuna (munumyma HO. JluOuxa,
9KOJIOTUYECKON MHUpaMUIbl SHEpruu), rumnore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAIETh  OCHOBHBIMM  METOJaMM  HAy4YHOro  IIO3HaHWUA,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX HCCIECOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIEHHE, SKCIIEPUMEHT), CIIOCOO0AMH BBISIBICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE TMPHU3HAKU: BUIOB, OHOrEOIEHO30B,
KOCHCTEM U Ouocdepbl, CTaAOMIM3UPYIOLIETro, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUIYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUsA, BIMSHUS JIBIDKYIIIUX CHJI SBOJIIOIMU HAa T€HO(DOH I MOMYIISIINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUsl, YepeIOBaHUS HaNpaBiICHUN
ABOJIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMHU HBOJIIOLUH,
JABIKYIIUMU CUJIAMH aHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, aOMOTHYECKMX U OMOTHUYECKHUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIHWE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIs JOKa3aTeIhCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUs, CTMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M UEJIOBEUCCTBA,

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHM ITOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOJIHATH Ja0OPATOPHBIE M TPAKTUYECKHE pPabOThI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS 1Edb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4e€OHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYCCKUX
KOH(EepeHITUX;

yYMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKACHUH KU3HU, YETOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0axX MpPeaOoTBPAIICHUS
r100aapHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayimier mpodeccHoHaTbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA HWHTEPEC, HAINPABICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOIDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OpPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 buonorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knetku 0.5
4 X¥UMHU4YECcKasi OpraHu3anus KIeTKN 10
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nungopmanus u 9 0.5
peanu3anus €€ B KIETKe
JKW3HEHHBIN LUK KIETKA 6 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HAaCIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MOB 4 1
16 buoTexHonorHs U CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MIPEeACTABICHUI B OMOJIOTUH
MukposBontonus U €€ pe3yabTaTbl 14 2
MakponsBotonust U €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [TpoucxoxaeHnue yeaoBeKa — aHTPONIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpenou
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
8 DKOJIOTHUS BUJIOB U MOIMYJISIUAN 9 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHCTEMA 6
11 UYenoek u OKpyxarolias cpeaa
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbI U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

HcTopus OTKPBITHS U U3Y4EHUS KIETKU.
Kiterounas teopus

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTrueckas padoTa
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe EHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKH, UX
OuoJioruyeckas POJIb

OpraHquCKHe BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyxeHHEe
OETTKOB C TIOMOIIIbIO KaY€CTBEHHBIX
peaxkuuin

0.5

CoiicTBa, K1accupuKanys u GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTJIEBOIbI

1 Oprannyeckue BenecTBa KIeTKH —

JIUTIAJTBI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHuas padota «lccrnenoanne 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

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

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMUKH, TPOTECOMUKHI

15 MeTto1bl CTPYKTYpHOM OHOIOTHH

16 Tunsl knetok. [IpokapuoTuueckas KieTka
CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTueckas padota «M3ydeHue cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OaHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [IpakTuueckas padota «M3yueHue 0.5
JIBUKEHHS [IUTOTUIa3Mbl B PACTUTEIBHBIX
KIIETKax»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, MacTuabl. JlaboparopHas 0.5
pabota «/ccnenoBanue mia3mMoin3a u '
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HemeMmOpanHbie OpraHou/ bl KIETKU

22 Crpoenue u GyHKIUH s71pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK Pa3IM4HbIX
OpPraHHu3MOBY

0.5

24

ACCUMWISIIAA U TUCCUMUISIIASL — JIBE
CTOpOHBI MeTabou3Ma. Turbr oOMeHa
BemecTB. JJaboparopnas padoTa
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(hepMeHTOB (Ha MpuMepe aMuiIasbl WK
KaTaJiasbl)»

25

depMEeHTAaTUBHBIN XapaKTep peakui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
paborta «3ydyeHue ¢pepMeHTATUBHOTO
paciienieHus IepoKCuaa BOJA0Opoia B
PaCTUTENIbHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas padoTa
«CpaBHeH#He mporieccoB GOTOCHHTE3A U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe opraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEHHE
MIPOIECCOB OPOKCHUS M IBIXAHUSD)

31

AdpoOHBIE OpTraHU3MBbI. JTaIlbI
SHEPreTHYECKOro oOMeHa

32

DHeprust MEMOpPaHHOTO TPaIUeHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakuuu Matpu4HOro cuHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpancsius u e€ sTanbl
36 Konnposanne amuHokucior. Pois
pubocom B OMocuHTe3€e Oenka
37 Opranu3zaiys reHoma y IpoKapuoT u
9yKapuoT
18 MouiekynspHble MEXaHU3MBbI SKCIIPECCUU
TEHOB Y 9YKapHuoT
Bupycsl — HekseTouHbIe POPMBI KU3ZHU U
39 obOnuratHelie napa3uThl. [IpakTuueckas 0.5
pabota «Co3nanue MoJIenu BUpycay
40 BupycHble 3a0601eBaHus YeI0BEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHomgornu B OMOJIOTUN U MEIUIINHE
42 JKW3HEHHBIN UMK KIETKA
43 Marpuunsiii cuntes JJHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «M3yueHnue XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KI€TKH — MHUTO3
Tunst knetok. KapuokuHes U IUTOKKHES.
46 JlaGopatopHas pabota «HaGmoneHue 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsus )KxM3HEHHOTO IIUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Tkanu pacrenuii. Jlaboparopuas pabota

49 . - 0.5
«M3ydeHnne TkaHeH pacTeHUI
TkaHU )KMBOTHBIX M YEIOBEKA.

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

51 paborta «3yyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBuKeHre opraHu3MoB

54 [Intanue oprann3zMoB

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapurtenbHas cucTeMa 4eloBeKa

56 JlpIxanue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeloBeKa

58 TpaHcnopT BelEeCTB y OpraHUu3MOB

59 KpoBenocHas cuctema mo3BOHOUHBIX
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMoB

61 3amura y OpraHu3MoB

62 NMmyHHas cuctema ueaoBeKa

63 PaznpaxxuMocTs U perynsmuus y
OpraHu3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHUE

67

Meiios

68

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

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

70

3akagKa OpraHoB U TKaHEH U3
3apO)IBIIHeBI)IX JINCTKOB

71

Poctu Pa3BUTUC )KUBOTHBIX.
JlabopaTtopHas pabota «BrisiBIeHne
MPHU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHue 1 pa3BUTHE pACTCHUH.
JlabopaTtopHnas pabota «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTEHUII

0.5

73

I/ICTOpI/IH CTaHOBJICHUA U pa3BUTHUA
T'CHCTUKH KaK HaAYKH

74

OcHOBHBIE TIOHATHS U CUMBOJIbI TeHETUKH.
JlaGopaTtopHnas padota «Jlpo3odriia kak
00BEKT F€HETUYECKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
MpU3HAKOB. MOHOTHOpHIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaToB MOHOIMOPHUHOTO
CKpeLIBaHus y Apo30¢uist"

0.5




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

76 1
CKpEIIUBaHUS
77 Ananusupyroiee ckperniuanue. Hemomaxoe |
JOMUHUPOBaHUE
JluruOpuiHoe CKpenIuBaHue.
73 [TpakTudeckas pabora «3ydcHue | 0.5
pe3ynbTaTOB JUTHOPUAHOTO CKPEIIUBAHUS )
Yy ApO30(HITBI»
79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO |
CKpEITUBaHMS
80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHST HACTIECTBEHHOCTH 1
82 I'eneTnka moia 1
83 T'eHoTHN Kak LE€JIOCTHAS cUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS |
pacTeHui, )KUBOTHBIX U YEJIOBEKA
25 MN3MeH4YnBOCTb MpU3HAKOB. Buibl |
H3MEHYHBOCTH
86 MoaundukanroHHass K3MEHUYNBOCTh 1
BapuannoHHBIH psig 1 BapUallMOHHAS
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH | 0.5
MOIU(DUKAITMOHHOW U3MEHYUBOCTH. '
[TocTpoenre BapHalIMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»
28 I'enoTnnnyeckass U3MEHUYNBOCTb. |
KomMOuHaTuBHast H3MEHYHUBOCTE
89 MyranoHHasi U3MEHYUBOCTb. 1 0.5




[Ipaktuyeckas padora «MyTtanuu y
Ipo30¢ sl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

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

91

I'enernka yenoBeka. [IpakTuyeckas pabora
«CocTaBiieHHe U aHAITU3 POJIOCTIOBHOI»

0.5

92

Metoapl MEQUIIMHCKO T'eHETUKU

93

3Ha‘~ICHI/Ie MGHHHHHCKOﬁ TCHCTHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHas paborta «3y4denne copToB
KYJBTYPHBIX PACTCHHI U TIOPOJ TOMAIIHUX
KUBOTHBIX)»

0.5

95

MeTomp! ceneKIMOHHON PabOTHI.
JlabGopaTtopHnast pabota «/3ydeHrue MeTo10B
CEJIEKIIMM PACTCHUID»

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHU 1
KUBOTHBIX. [IpakTrueckas padboTa
«IIpuBUBKa pacTeHHI»

97

COXpaHCHI/Ie, HU3YUYCHHC U NCII0JIb30BAHUC
TCHCTUYCCKUX PECCYPCOB

98

buortexnonorus kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHbBIC HAINPaBJICHUS] CHHTCTUYECKOM
OHOJIOTUU




100 XpOMOCOMHAsl U T€HHAsl HHKEHEepUs

101 Menuuuackue OMOTEXHOJIOTUU

102 PesepsHbiit ypok. IloBTOpeHue,

000011eHNe, CUCTEMATH3AINS 3HAHAI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

13.5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
) JIBHOKyIye CHIIbI ABOJIFOIMA BUAOB 10 Y. |
JapBuny
3 Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHUH 1
SBOJTIOIIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Momynsiuss — sneMeHTapHas eAMHULIA |
SBOJTIOIIH
3aKOH T€HeTHYeCKOro paBHoBecus JIx.
7 Xapau, B. Baita6epra. Jlaboparopnas | 0.5
pabota «BbIsiBIeHNE U3MEHYUBOCTH Y ’
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatens. Ipdekr |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlaGopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, Gu3noJIoruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocodneHus
OpraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHnast pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBs3b MHKPOSBOJIIOLOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIITNHA

22

MOHGK}/J'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH SBOJTIOIHH
24 AnantuBHas paauanus. HepaBHOMEpHOCTb
TEMIIOB SBOJIOIMH
)5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
7 OCHOBHBIE ATAITBl HEOPTaHUYECKOM
IBOJTIOIIH
28 ['unoTe3bl 3apoKaACHUS KUZHU
Hctopwust 3eMiu 1 METO/IbI €€ U3yUICHUSI.
29 JlabopaTtopHnast pabota «M3ydeHue u 0.5
OTIMICaHHE UCKOTIaeMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
IBOJTIOIH
31 DBOJIOLHS PYKAPUOT
OcCHOBHBI€ ATaIIbI 3BOJIIOIUU
0 pacturensHoro Mupa. [Ipaktuyeckas 0.5
pabora «3yyenue ocobeHHOCTEH ’
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
13 OCHOBHBIE ATaIIbI BOJIOIUU KUBOTHOTO
MuUpa
DBoumoNus )KUBOTHBIX. [IpakTrueckas
34 pabora «M3yyenue ocobeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTue )xn3HM Ha 3eMiie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPU3UCHI MPOIILIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €ro
OCOOCHHOCTH

18 CoBpeMeHHasi CUCTEMa OPraHUuYECKOTO
MHpa

39 OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI
OpraHU3MOB

40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHUHU YEIIOBEKA
MecTto 4enoBeka B CHCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YeJI0BEeKa, CBSA3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBYOKylIMe CHIIbl aHTPOIIOTEHE3a

m CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOT€HE3E

45 OCHOBHBIE CTaJIMU AHTPOIIOTeHE3a

46 [TaneoreneTnka 1 najgeoreHOMMKa

47 DBOJIOIUS COBPEMEHHOTO YeJI0OBEKa
Uenoseueckue packl. [IpakTnueckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
aZanTaiuil 4eJIoBeKay

49 MexauciuuninHapHble METOAb

AHTPOIIOJIOTUHN




50 3apoKIeHNE U Pa3BUTHUE IKOJIOTUU 1
Mertoap! skosoruu. JlabopatopHas padora

51 «M3yueHne MEeToJJ0B KOOI MYECKUX 1 0.5
HCCIIEA0BaHUN

50 3HaueHue 3KOJOTMYECKUX 3HaHUHN 115 |
4eJloBeKa

53 DKkojnoruueckue HpakTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast | 0.5
pabora «BplisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue pakropsl. Temneparypa
KaK PKOJOTUYECKUH PaKTop.

55 JlabopaTtopHas pabota «BrisiBIeHHe 1 0.5
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPaTypbI»
AbGunoTtndeckue hakTopsl. BiaxxHOCTH Kak

56 skosioruueckuii paxrop. Jlaboparopuas | 0.5
paboTta «AHATOMHUYECKHE OCOOCHHOCTH ’
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Kuzuennsle GOpMbI OpraHU3MOB 1

60 buotndeckue dakTops 1
3HayeHne OMOTUYECKUX B3aUMOICHCTBUI

61 JUIs CYyIIIECTBOBAHMS OPTaHU3MOB B CpEZIEC 1
obuTaHus

62 OKOJIOTUYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTEIIN MOy uun:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAS U
M0JIOBasi CTPYKTypa
OcCHOBHBIE TIOKA3aTEIN MOMYISIIAN:

64 POXKIAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKOJIOTHYECKas CTPYKTYpa MOMYIISILIUU

66 JluHamuKa oMUY U €€ peryasuus

67 KpuBbie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHUS
OKoJIornuecKkas HUIla BUIa.

68 JlabopaTtopHnast pabota «IIpucnocodnerus 0.5
CEMSIH paCTEHUN K PACCEICHUIO»

69 Bup kak cucrema nonyssiui

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKOCHUCTEMA KaK OTKpPbITasi CUCTEMA

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHUHU B
IKOCHCTEME

74 OCHOBHBIC TIOKa3aTEIU SKOCHCTECMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03€p U peK. DKOCUCTEMBI MOpPEN U OKEAHOB

78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

20 YpboakocucreMmsl. [Ipaktudeckas padora 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICVCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obuernnanerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uochepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ourocdepsl

26 KpyroBopoTs! BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcToitunBoCcTh OMoChepsl

89 DKOJIOTUYECKUE KPU3ZUCHI U UX IPUUUHBI

90 BosneiictBue yenoBeka Ha Ouocdepy

91 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OcHOBHBIE IPUHLUIIBI YCTONYUBOTO




Pa3sBUTHUA YCTIOBCYCCTBA U ITPUPO LI

PanmronansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IC 1o TeMe «MUKpO3BOJIIOLUS U |
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U |
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u |
pa3BHUTHE KU3HU HA 3EMIIE»

08 O6061mmenue o teme «IIpoucxoxaenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06001menue mo Teme «IKOJIOTHST — HayKa O |
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpena |
oOUTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U |
TIOTTYJISIIHI

102 O606menue mo teme «brocdepa — |
ryio0abHast IKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I1O0 102 75

I[TIPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHO NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHUW O MECTE W POJHM OWOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUM COBPEMEHHO
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOJIBI U
pelIeHU KU3HEHHO BAXKHBIX COIMATBHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHAIBHOTO TPUPOAOIIOIH30BAHUS, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIICHUSI K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUMCKUX U

3apyOEKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremMol 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHHSIX JKHUBBIX
00BEKTOB W DJKOCHCTeM (OMHCaHWe, W3MEpPEHHE, IPOBEICHUE
HaONIOZCHUIT); CIOCOOaMH BBISIBIICHHUS M OIICHKH aHTPOIIOTEHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHHe BBIABUTATh THIOTE3bI, MPOBEPATh MX IKCICPUMEHTAIBHBIMU
cpenctBamu, GOPMYIHpPYS I€db HUCCIICIOBAaHUS, aHAJIU3HPOBATH
MOJTYYCHHBIC PE3YNIbTaThl U JICTIaTh BBIBOJIBI.

BrisiBiIeHHME 3aBHCUMOCTH MEXKIY HCCICAYEeMBbIMH BEIUYMHAMM,
00BSICHEHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTMYECKHE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIMS, SKOCHCTEMA,
OuorieHo3, O6uocdepa; MeTaboOIM3M, TOMEOCTa3, KICTOYHBIA MMMYHHUTET,
OuvocuHTe3 Oenka, OWOIOJIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHBOCT,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi T€OpHUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimeBoro cxoacrBa K. bapa, sBomonuonHas

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




antponoreHeza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOMKIACHUS
KyIbTypHbIX pacreHud, yueHue A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUAX 3BoroIH, yaeHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus mpusHakoB I'. Mennens;
CLETUIEHHOTO HACJENI0BaHUs IMPU3HAKOB U HApPYyLUIEHUS CIEIJICHUs
resoB T. Moprana; roMOJIOTHYECKHX psAJOB B HACIEACTBEHHOMN
n3MeHunBoct H.M. BaBwiioBa; reHermueckoro pasHoBecHus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MmuHMMyMa 1O. JIubuxa, sKon0ru4eckor mupaMubl 4ucen,
OMOMacChl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHOrOo OyiboHa J[k.

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

Ymenune peiiaTb IOUWCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU 06’BeKTaMI/I, mpouoeccaMm W ABJIICHUAMU, OCIIATH
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH ITIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh TI'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JI9 PAa3HBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DOHEPTIHUH B SKOCUCTEMAX (HCHI/I IIMTaHUs, ITUIICBBIC CCTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJICTOK pa3HBIX TKaHEH, OpraHamMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIECTB; ATAllaMU KJICTOYHOTO IHKJIA U )KMU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi AMOPHOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurnoM, QeHoTumoM U ¢pakTopamMu CpeIbl OOMTaHUS;
nporeccaMy  ABOJIIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMU K HUM

OpraHnu3MOB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHMS OPraHoB W CHUCTEM OPraHOB pacTeHHI,
YKUBOTHBIX, YEJIOBEKA; MPOLECCOB )KU3HEAEATEILHOCTH, TPOTEKAIOLIUX

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




mporeccoB: oOMeHa BemecTB  (MeTabonusMm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTrUH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOTPOPHOTrO
TUIIOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a,
ramMeTroreHesa, AMOpHOTEHE3a, MOCTIMOPHOHATIBHOTO  Pa3BUTHS,
Pa3MHOXKEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aWMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJIONAaTPUYECKOTO M CHMIATPHUYECKOTO
BHUJI000pa30BaHus; BIUSHHS JBWKYIIUX CHJI BOJIOIUU HA TEHO(POH
MOTYJISIIUH; TIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K cpefe OOHWTaHus,
YepeoBaHMs HAINPaBICHUH OSBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPIur B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHMSI BBLAEIATH CYIIECTBEHHBbIE IPU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT W DOYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTMYECKOTO0 M JHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CyIIeCTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPraHu3MOB K cpeAe OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOTIOTCHHBIX H3MECHEHHH B IKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUHU B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBCTCTBYIOIIIUE APT'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OO0Ka3aTC/IbCTBA
POoACTBa OPraHM3MOB PA3HbBIX CUCTEMATHYCCKHUX I'PYIII, B3aUMOCBA3HU
OpPraHusMoB H CpCIbl O6I/IT3.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
HCO6XOI[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA pa3Hoo6pa3I/m
BUJOB MU DJDKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YmMmenue KPpUTHYCECKHU OLCHUBATH I/IH(I)OpMaI_II/IIO OMOJIOTUYECKOTO
COACPpKaHUA, UHTCPHPCTUPOBATH ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpruBaThb ri00abHBIE 9KOJOTUYCCKHUC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HUIIHNIO




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'UHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomorusa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OHWOJOTHST — KOMIUICKCHAsT Hayka. bHOJOrHMYeckne HAyKd W
u3ydaembpie UMHU TpoOsiembl. DyHaamMeHTaIbHbIC, MPUKIAIHBIE U TOUCKOBHIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUH B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHble ¢ OuoJsiorneil. 3HaYeHHEe OHOJIOTHH B
MPAKTUYECKOM JCSITEIIbHOCTU YeJIOBEeKAa: MEIUIIMHE, CEITbCKOM XO35HCTBE,

MIPOMBIIIJIEHHOCTH, OXPaHEe ITPUPOIbI

1.2

Kusble cuctembl Kak npeaMmer uzydeHus: Ouosiornu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XHMHUYECKOTO COCTaBa, MUCKPETHOCTh W IE€JIOCTHOCTH, CIOKHOCTH H
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alu >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBbIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOM, 3KOCUCTEMHBIN
(6buoreonieHoTHUECKHIT), OnocdepHsIid. [Iporiecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TpHU3HAKU XHBOro. JKu3Hp Kak ¢opMa CyliecTBOBaHUS

MaTepuu

1.3

Metonsl Ouosormyeckoit Hayku. Habmionenwe, wusMepeHue, SKCIEPUMEHT,
cucremarusanus, MeraaHanus. [loHsTue o 3aBUCUMONW M  HE3aBUCUMOU
nepemenHoil. [InanupoBanue sxcnepuMenta. [loctaHoBka U MpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ JOCTOBEpHOCTb. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TMOJIYYEHHBIX PE3YJIbTaTOB.
[IpuunHBI HCKaXKEHUS PE3yNbTAaTOB AIKCHepuMeHTa. [IoHSATHE CTaTUCTHYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpyKTypHO-()yHKIMOHAJIbHAS €IMHMLA XKUBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HlIneiineH, P. BupxoB). OCHOBHBIE NOJ0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToap! MOJEKYIIPHOIM U KJIETOYHOIM OMOJIOrMH: MUKPOCKOTIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPO3JIEMEHTHL. Bona u

eé POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pOJb.
PoJib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornyeckue momuMmepbl. benku. AMUHOKHCIOTHBIM COCTaB  OEJIKOB.
CtpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, TeNTHAHAs
CBA3b. BTOpuuHasg, TpeTuyHas, 4YeTBEpPTUYHAs CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorndeckne QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaXxapuibl U IOJIMCAXAPUIBI.
O6mwmit miaH cTpoeHus U  (PUBHKO-XUMHYECKHE CBOWMCTBA  YTJIEBOJIOB.
buonoruueckue pyHKIUU yrieBOI0B.

Jlununel. T'uapodunbHo-ruapodoOHbie cBoicTBa. Kiaccudukanus nunuaos.
Tpurmuuepuasl, dochomunuabl, BOCKH, CTepouibl. buomornueckue QyHKIHH
munuaoB. OOIMe cBOKWCTBA OMOJIOTUUECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJTYIPOHULIAEMOCTb.

Hyxnennosbie kucnotel. JJHK wm PHK. CrpoeHune HyKIEHMHOBBIX KHCIOT.
Hyxneotuast. [Mpunmun xkomrmmementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxaenue u ouonorudeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makposprudyeckue cBsizu B MoJiekyine ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBIECHHBIC IEPEHOCYHKH, WX (YHKITUU B
kinerke. CekBenupoBanue JHK.

CtpykTypHass OuojOTHs: OHMOXMMHUYECKHEe U OuoHU3MYeCKHue WCCIeIOBaHMS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIEKYJT

2.3

Tunel  KiIeTok: dSykapuoTHdeckas U  Hpokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHYECKOW KiIeTKH. KieTouHass cTeHka OakTepwil M apXeu.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpoPHON U aBTOTPOGHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OMOIIEHO3aX.

Crpoenue u (GyHKIMOHUPOBAHUE SyKapUOTHYECKOW kieTku. [lmasmarmyeckas
MeMOpaHa (Tuazmanemma). CTpykTypa mazMaTudeckoid MeMmOpanbl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: macCUBHBIM  (quddysus,
obneruénnas auddysus), akTUBHbIA (MEPBUYHBIA W BTOPUYHBIN aKTUBHBIH
tpancnopt). [lomynponunaemocts MemOpanbl. Pabora HaTpuii-KanneBoro
Hacoca. DHJOIMTO3: MHHOIUTO3, (aronuto3. Dk3ouuTo3. KineTouyHas cTeHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pACTeHH, rpuOOB.

Huromnasma. Ilutozomp. IuTockener. JIBuwkeHue nMTOILUIa3Mbl. OpraHOUIBI
kineTku. OmHoMeMOpaHHBIE OPraHOWIbBl KIETKU: JHJIOIUIa3MAaTUYECKas CeTh
(BIIC), anmapat ['onbmkH, TU30COMBI, UX CTpOeHHE M (QYHKIUU. B3anmMocBs3b
OJIHOMEMOpAHHBIX OpPraHOUIOB KJIeTKH. CTpOeHHE TPaHyISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuii




(arpanymsipHBINA) SHAOIUIA3MATHYECKUH peTHKyiayM. CekpeTopHas (QyHKUIUSA
annapara [onpmku. TpaHcnopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOM/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoennie u (QyHKIMM MHUTOXOHIAPUN W TulacTH. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABI  (POTOCHHTE3UPYIOUIUX  JIYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

HememOpannbie opranouzpl kiaerku CrpoeHue U (QYHKUUMM HeMeMOpaHHBIX
OpraHoMJIOB KJIEeTKH. Pubocombl. MukpodunameHTsl. MBpllleUHbIE KIETKH.
MuxkpotpyOouku. Krerounslii nenrp. CrpoeHHe U JBWKEHHUE JKIYTHKOB U
pecaruek. MukpoTpy0oukH nuToIuiasmsl. LleHTpuoss.

SAnpo. ObGonouka smpa, XpOMaTHH, KapHOIUIa3Mma, SIAPBIIIKH, UX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMOCOM B UHTep(hazHOM sifpe. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)
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AcCUMMITALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepoTpOo(dHBIA. YUacTue Kucaopoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecrnedueHne KieTku: mnpepamenne ATD B
oO0MeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnnunst pepMEHTOB OT HEOPraHMUECKHX KaTaau3aTopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (epMEHTATHBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHMYECKHX BellecTB B KieTke. PotocuHTe3. Pomb
xJioporiactoB B mponecce ¢dorocuHTe3a. C(CBeroBas U TemMHOBas  (a3bl.
[IponyktuBHOCTH (oTOCHHTE3a. BiusiHME pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HayeHune (HOTOCUHTESA.

XeMmocuHre3. PazHooOpasue opraHn3MOB-XeMOCHUHTETUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKTepuu, cepoOAKTepuu, BOJAOPOIHbIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnHaspoOHble opraHusMbl. Buasl Oposkenus. IIpoaykTel OpoxeHUS U HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBUTENHHBIN
stamn. [ uKoan3 — OECKUCIOPOTHOE PACIIEIIEHHUE TIIFOKO3bI.

buonornueckoe OkuUCIEHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHApPUN B
npoiieccax OMOJIOTUYECKOTO OKHUCIIEHUS. Huknuueckue peaKLuu.

OxucnurensHoe (ochopunrpopanue. [Ipeumymiectsa a’poOHOro myTH oOMeHa




BEIIECTB Nepes aHa3POOHBIM. DPPEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MarpuuHoro cuHtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpPUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnuecKkuit
KOoJ, ero cpoucrBa. Tpanckpumuusa — Marpuusblid cuHTe3 PHK. IIpnHnmmns:
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIIIEIbHOCTh, ACHMMETPUUYHOCTb.
Tpancnsamus u e€ srambl. Yyactue tpancnoptHeix PHK B OGmocunTtese Oernka.
YcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pois pubocom B
OnocuHTe3e OenKa.

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

Bupycbl — HeksetouHble (opMbl KM3HM M OOnMuratHele napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycusie 3a0oneBanus denoBeka, *)UBOTHBIX, pacteHuid. CIIN/, COVID-19,

COMaJIbHbIC U MCAUITNUHCKUEC HpO6J’I€MBI

2.6

Knerounwrit mwkn, ero mepuoabl u  perymsimus. Watepdaza wu  MuTOS3.
Oco0eHHOCTH TPOIIECCOB, MpOTEKaMUX B MHTepdaze. [loaroTroBka KIETKH K
nenennto.  [IpecunTeTnyecknii  (MMOCTMUTOTHUYECKHH), CHHTETHYCCKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) TIEpUO Bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — permkanus. Ilpunumnsr permukanuun  JIHK:
KOMILJIEMEHTApHOCTh, IMOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm pernkanuu JJHK. Xpomocombl. Ctpoenune xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTwi. J(UIjaowmHbli u
rariouaHbll  Habopbl XpoMocoM. ['omonorumunsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue xinetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHI
Tunsel mMuto3a. Kapuokunes u nurokuHes. buonorumueckoe 3HaueHHe MHTO3a.
Perymsmus MmutoTryeckoro nukia kiaetku. [Iporpammupyemast kiierounas ruoenb
— arforTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OMOJI0oruyecKkas cCUcTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTaHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BETeTaTUBHOE) U
noyioBoe. Buasl  0ecronoro  pa3sMHOXKEHHs: IOYKOBAHHWE, CHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. IlonoBbie kieTku, win ramersl. Meio3. Ctaauu meno3sa.

[ToBenenue xpomocom B meitoze. Kpoccunrosep. buonornyeckuii cmbicn mMeiiosa




U IIOJIOBOTIO Iporecca. Melo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpa3oBaHnue W pa3BUTHE TOJOBBIX KIeTOK. CrepMaroreHe3 W OOTEHE3.
Crpoenue mnoJjoBbIX KiIeTOK. OIUIOJOTBOpPEHHE U AMOPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WummBunyansHOe pa3BuTuEe OpraHu3moB (oHroreHes3). Craauu >smMOpHOreHesa
KHUBOTHBIX (Ha npumepe Jarymku). Jpoonenue. Tunbl npobnenus. OcoObeHHOCTH
NpoOJIeHNsT MJIEKONUTAIOMIMX. 3apOJbIIIEBbIE JIUCTKU (TacTpyisuus). 3akiajaka
OpraHoB M TKAaHEW W3 3apOJBIIIEBbIX JHUCTKOB. B3auMHOE BIHMSHUE 4YacTed
pa3BHUBAIOIIErOCs 3apojpiiia (IMOpHOHANBHAST WHAYKIMS). 3akiajka TUlaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEpPapXUUYECKHX B3aUMOJEUCTBUII T'€HOB.
Brnusaue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Pocrt u pa3zsurtue xuBoTHbIX. [locTaMOpuonanbHbIil nepuoa. [Ipsmoe u Henpsimoe
pazButue. PasButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMYeckoe 3HaueHHWE MPSIMOIO M HENPSMOro pPAa3BUTHS, HX
pacnpocTpaHeHue B mpupojae. Tumbl pocta XUBOTHBIX. DaKTOPHI peryasiuuu
pocTta JKMBOTHBIX M 4yenoBeka. CTaauu TOCTIMOPHMOHANIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4yenoBeka. [lepnoipl oHTOreHe3a YenoBeKa.

Pasmuoxkenne wu pasButHe pacteHuid. ['ameroputr u crmopodur. Meiio3 B
KU3HEHHOM IMkie pacteHui. OOpa3oBaHme cmop B TIpolecce Meko3sa.
l'ametrorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3BUTUC CCMCHU. MexaHu3MBbI PEryIdanuu OHTOICHE3A Y paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMOJIOTHMYHEIE XpOMOCOMBI, AJUICJIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKHU, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/II[BI, I'CHOTHUII, (I)CHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pH,HOHOFquCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISAPHO -IeHEeTHYECKHI
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Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aK0H eAMHO00pa3us
rubpuzoB TmepBoro mokoseHus. [IpaBuno nomuHUpoBaHUS. BTopoii 3akoH
MeHngenss — 3akoH pacllelUieHHs Npu3HakoB. LluTtonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ noTe3a YuCTOThI TaMeT.

AHanusupyrolee ckpemuBaHue. [IpoMexyTouyHbIl XapakTep Haciaea0BaHUsI.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHmenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHEC OCHOBBI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBanue npusHakoB. PaGotst T. Moprana. CueruieHHOe
HACJIEIOBAaHUE T'€HOB, HAPYLICHHWE CUCIUICHHS MEXAY TIeHaMH. XPOMOCOMHasd
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHH3M OIPEACIICHHs IoJ1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTaMEeTHBI M TeTepOoraMeTHbIM MnoJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMOcOM. HacinenoBaHue MNpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

l'enotun kak nemoctHas cucrema. [InedoTpomnusi — MHOKECTBEHHOE JICUCTBUE
reda. MHOXeCTBEHHBIM auienn3M. BzamMoaelcTBHe HeEaIeIbHBIX T'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus
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BsaumoneiicTBre reHoTuna u cpesl mpu popmMupoBaHuu ¢peHotumna. izMeHunBoCTb
npru3HaKoB. KauecTBEeHHbIE M KOJIMYECTBEHHbIE MPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs Y HACJIEICTBEHHAS.

MomudukanmonHas ~ M3MeH4YMBOCTh.  Pomb  cpempl B (opMHpOBaHHU
Mo upHUKaMOHHON n3MeHunBocTU. Hopma peakiiuy npusHaka. BapranoHHbIi psij
n BapuanuoHHas kpuBas (B. HWoranncen). CpoiictBa MOAM(UKAIIMOHHON
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUYMBOCTH. Buib
TEHOTUINYECKO N3MEHUYMBOCTU: KOMOMHATHBHAS, MYTALlIOHHASI.

KoMOnnaTtuBHAsT W3MEHUMBOCTL. Melo3 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POIb KOMOMHATUBHOM M3MEHUYMBOCTH B CO3/1aHUU
TEHETUUYECKOr0 pa3HOOOpa3us B Ipeieiax 0JHOTrO BUJA.

MyrannoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SlIEpHBIE M LUTOIUIA3MAaTHUYECKUE
Mmyrauud. CoMaTu4ecKue U MojoBble MyTauuy. [ [pudyrHbel BOSHUKHOBEHHUS MyTaLUM.
MyrareHbl M HUX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HacyeAcTBeHHOM n3MenunBoctu (H.M.

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

3.5

Kapuotun uyenoBeka. MexayHapoiHas mporpaMma HCCIEIOBAaHUS TIE€HOMaA
yenoBeka. MeToAbl  HM3y4eHUsT T[E€HETUKM YeJOBEKAa: T'€HEaIOrMYecKui,
OJIM3HELIOBLIHT, LATOTEHETUUECKUH, MOIYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1IP-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4YeloBeKa. [ eHHbIE U
XPOMOCOMHBIE 0o01e3HU YyeJI0oBeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACHONIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T'€HETUKU B MPEJAOTBPAILlEHUU

U JICYCHUH T'€HETHUECKHUX 3a001eBaHmi YyenoBeka. CTBOJIOBEIC KIETKH




3.6

JlomecTuKanus v ceieKIus. 3apoxkKIeHUE CeEeKIUU U jomecTukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO00pa3Hs KYJbTYPHBIX PACTEHHIA.
Ponb cenexumu B co3qaHuM COPTOB pacCTeHUM M MOpoJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HACIEICTBEHHOM u3MeHumBoctu H.M.
Basuiosa, ero 3HaueHue IS CENCKIIMOHHON pabOTHI.

Metoapl ceneKMOHHOW paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VH]IUBU Yy JIbHBIM. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnreiTanue
IPOU3BOJUTENIEH MO HOTOMCTBY. OTOOp IO TE€HOTHIYy C IOMOUIBIO OLICHKHU
(eHoTHIAa TOTOMCTBA ¥ OTOOP 10 TEHOTHUITY ¢ roMolbio aHanu3a JHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOM paboThl. PamuaninoHHbIil 1
XUMUYECKUA MYyTareHe3 KaK MCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Vcmonp30BaHHE TEHOMHOTO PEAAKTUPOBAHUS U METOJIOB
pexomOuHanTHEIX JIHK 1715 momydeHust ucXoiHOTO MaTepuana Juis CEeleKIUu.
[Tomydenne monmrmionoB. BHyTpuBMmoBas rubpumm3amys. bIM3KOpoaACTBEHHOE
CKpelmBanue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumHbl. Mcnons3oBanue retepos3uca B cenekiuuu. OtnanéHHast
rubpumzanus. [Ipeomonenne Oecruionmsi MEXBHIOBBIX THOPHIOB. JlocTrkeHUs

CEJIEKIIMY PACTeHUI U AKUBOTHBIX

3.7

OOBEeKTHI, UCIIONB3YEMbIE B OMOTEXHOJIOTUH, — KJICTOUYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPraHMU3MbI, HUX  XapaKTepUCTUKA. TpagulMOHHAas  OMOTEXHOJOTHS:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M  BHUTaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIUS SHLIEKIEeTOK W KIOHHUPOBAHHUE >KMBOTHBIX.
MeTo TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pexkomOuHaHTHBIX JIHK. JlocTwkeHuss W MepCHEKTUBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHckue OUOTEXHOJOTHH.

HMcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OpPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTCMaA
OpraHnu4eCcKkoro Mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHnu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHHU3MOB.

OcoOeHHOCTH CTPOCHUA N KUSHCACATCIbHOCTU OIHOKIICTOYHBIX OPraHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC FpI/I6BI, OJIHOKJICTOYHBIC BOAOPOCIH, APYIUC
ITPOTHUCTHI. Kononunanbabie OpraHU3MBlI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPIraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOEC, PCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel




4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak enumHoe wenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTesibHasi, TOKPOBHAs, TMPOBOJMAINAS, OCHOBHAs, MEXaHUYECKas.

OcobenHocta cTpoeHUs, PYHKINN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHM

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUH. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTCHUI: TPOIIU3MBI U
Hactuu. llornomenne BOABI, YIVIEKMCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimMu. [[pixanue pactenuil. Auddy3us ra3oB uepe3 NOBEPXHOCTb KIETKH.
TpancnoptHele cuctembl pacteHuil. Boigenenwe y pacrenuid. 3ammra y
MHOTOKJIETOUHBIX pacTteHui. Kyrukyna. CpencTtBa macCMBHOM M XUMHUYECKOU
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3sMoOB. PasgpakMMoOCTh M perynsuus y

MHOTOKJICTOYHBIX paCTeHHfI. PocTtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJI€TOYHbIE  KMBOTHbIE. B3anMMOCBsA3b  YacT€d  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CHUCTEMBl OPraHOB MHOTOKJIETOYHOTO OpPTaHH3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHU )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEH: SIWTEIUalbHas, COCIWHMTEIbHAs, MbIIICYHAs, HEPBHAs.
OcobOenHocTH cTpoeHUs, (QYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YE€JIOBCKa

4.6

Opranbl ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHYTpeHHUN ckesneT. CTpOeHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOUYHBIX JKMBOTHBIX. IluTanme skuBoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€ IO3BOHOYHBIX >KMBOTHBIX. OJBOJIIOLHUOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHas cUCTeMa 4eloBeKa. MexaHu3M
BeHTWISIIMM JIETKUX Yy MNTHUIl W MIIEKOMUTAIOMMX. TpaHCHOPT BELIECTB Yy
opranu3MoB. TpaHCHOPT BelIecTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass  cucremMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DBOJIIOIIMOHHBIC  YCIOKHEHHS] CTPOEHHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX >XKMBOTHBIX. BblAeneHune y opraHu3moB. Beiaenenue y
*KUBOTHBIX. COKpaTuTeNbHbIe BakyosH. Opransl BeleneHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOW M BBIIEIUTENBHOM cHUCTEMaMu. BplieneHne y M03BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U HX

MIPpOU3BOJHBIC.




PaznpaxuMOCTh U peryssiiys y OpraHu3MoB. Pa3nipakuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXMMOCTh W pEryisiuusi y MHOTOKIETOYHBIX
pactenuii. PocToBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peieKTopHas peryisiuus Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHras cuctema u € otenbl. DBOTIOIMOHHOE YCIOKHEHNUE CTPOCHUSI HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputmMoB u mporpamm it 3(PQPEeKTHBHON (PYHKIMOHAIBEHON
AQHHOTAllUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €T0 3J0POBLC

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexkropnas nayra. be3ycioBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas perymsiuust ¥ SHIOKPHHHAs CHCTEMa JKUBOTHBIX M
yenoseka. JKene3bl SJHAOKPHUHHON CUCTEMBI U UX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3aumocBs3p HEpBHON W SHIOKPUHHOM cucteM. [ 'umoTanamo-runodusapHas

cucteMma. Peduiekc u pedrekropnas qyra. besycioBHbie u yciioBHBIE pedaeKChl

5.2

3amuTta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TYMOpaJbHBIA HMMYHHTET. BpoXIEHHBIN, TpHOOPETEHHBIA crienupUIeCKUuit
UMMYyHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wmMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocnanutenbHble OTBETHI OpraHu3mMoB. Pouib

BpPOKJIEHHOTO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil
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KpoBenocnast cuctema u e€ opransl. Cepiile, KpOBEHOCHBIE COCYIbl U KpPOBb.

Kpyru xpoBoobparmienus. Paborta cepana u e€ perymsus

54

Jpixanue uyenoseka. [{uddy3us razoB uepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4yenoBeka. JIpixaTenmpHas TMOBEPXHOCTb. Perymsmusi  IbIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

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

IMUIICBApCHUC

5.6

[TokpoBel M wux mnpousBoaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢dbyakronupoBanue Hegpona. OunbTpanus, cekperus u 00paTHOe BCaChIBaHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830B8.HI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie YyeJIoBeKa: MblieuHas cucteMa. CKeIeTHBIE MBIIIIBI U1 HX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOLMHU. Pa3BuTHE KU3HU HA 3emite

6.1

3BOJ’IIOI_II/IOHH8.$I TCOpHUA 4. I[apBI/IHa. HpC,Z[HOCBIJ'IKI/I BO3HUKHOBCHU

AapBUHH3MA. Kuznup n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JIBuoxymue cuiibl 3BoJouuu BUIoB 1o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
pa3sMHOXEHHsSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, OoOprba 3a
CYIIECTBOBAHHE, ECTECTBEHHBII U UCKYCCTBEHHBIH 0TOOP).

Odopmienue cuaTeTHuecko Teopun 3Boiroruu (CTD). HedttpanpHas Teopus
sBosonnd. COBpEMEHHAasl 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE SBOJIIOIIMOHHON

Teopur B POPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KAPTHHBI MUPA

6.2

[lonymsinust kak »yeMeHTapHas enuHuua 3Bomonud. COBpPEMEHHBIE METO[bl
OIICHKM TE€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomyiasuuid. M3menenue
reHooHza MOMYISIMKM Kak 3JEMEHTApHOE 3BOJIOLUOHHOE SBJIEHHME. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (PakTOphl (ABWKYIIME CHUJIBI) JBOJIONUUA. MyTallMOHHBINA
npouecc. KomOunaTtuBHas u3MeHUMBOCTb. [Jlpeilp TreHoB — ciyvaiiHble
HEHANPaBJICHHbIE M3MEHEHUS 4YacToT ajulened B momyiasausax. Oddext
OCHOBATEJI. Murpanum. N3omsus MO YJISALIAN: reorpaduyeckas
(IpocTpaHcTBEeHHAs), OHoJIoTHYecKas (PernpoyKTHBHAS).

EctectBennsiii  oTOOop — HampaBmsomuii  gaktop aBosouud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JBIKYIIUH, CTAaOMIM3UPYIOLIUH, Pa3pbIBAIOLIMI
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpucnocobneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHMKPOAIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHOCOONICHW Yy  opraHu3mMoB.  Apomopdo3bl U
uauoagantanuu. [Ipumepsl npucrnocobiaeHui y opranu3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJtoNuK. M3omsumus — kitoueBoil ¢aktop BumooOpazoBanusa. Ilytu u
CrocoObI BHI000pa30BaHMS: aJUIONAaTPUIECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMILIOMIU3aIus,
rubpuanzays). JJITenbHOCTh 3BOIIOIUOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp sBosonMOHHON OMOJIOTUH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHUSs
O6unopa3zHooOpaszus. MUKpPOIBOJIONKS U KOABOJIOLMS IMAPAa3UTOB U HMX XO3SEB.
MexaHu3mbl GOPMHUPOBAHUS YCTONYUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObI

Cc Hell

6.3

Metonpl n3ydeHHs MakpolBoJirouuu. [laneoHTosmornueckue MeTonpl M3y4EHHS
sBosroruu. [lepexoaubie popMbl U GUIIOTEHETUYECKHE PsI/Ibl OPTaHU3MOB.
Bbuoreorpaduueckue meroap! nzydeHus sBostonun. CpaBHeHue (Gaopsl U payHbl
MaTEepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emnu. Buas-sHneMuku u
PEJHKTBHI.

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




OBOJIFOIINH. I'eneTndeckue MeXaHHU3MEI OBOJIOIIMHU OHTOI'CHE3a MW IOABJICHUA
3BOJIFOIITMOHHBIX HOBIICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PymumenTtapHele  opransl M araBu3Mbl.  MOJIEKYJSIDHO-T€HETUYECKHUE,
OMOXUMHYECKUE u MaTeMaTU4YCCKUE METOAbI N3Y4YCHUA OBOJIFOIINHU.
T'omosoruyueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHUSA CI)I/IJIOFGHCTI/I‘-IGCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu U 3BOJIFOIIHUA T'CHOMOB.

OO6mue 3akoHOMEepHOCTH (TIpaBWia) SBOJOLMUA. HeoOpaTUMOCTh 3BOJIIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB DBOJIIOIIUU

6.4

Hayunple rumoTe3pl NpPOMCXOXKJIEHUS KU3HUM Ha 3emiie. AOHUOreHe3 W
naHcnepmus. JloHay4yHbIe NMPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSIHHOTO caMO03apOXkAEHUS JKU3HU U €€ ONPOBEP)KEHUE ONBbITAMU
®. Pemu, JI. Cnamwranmanum, JI. Tlactepa. IlpoucxokaeHue XKU3HU |
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckou sBosouuu. Ilnanerapnas (reosnoruueckas)
IBOMIONMS. XHUMHYecKas »5BOJIOLUMA. AOWOTeHHBII CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. HOpu. OOpa3zoBanue
noJuMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. OnapuHa, rumoresa
nepBuuHoTO OynboHa Jk. XosmeliHa, reHerwdeckas rumore3a . Mémnepa.
Pu6oszumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emim u meronsl €€ u3ydeHus. Vickomaemble OpraHuyecKHe OCTAaTKHU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M aOCOIIOTHAs] T€OXPOHOJIOTHS.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUO/IbI, STOXU.

HauanbHble 3Tanel opranndeckoil 3Borouuu. [losiBneHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OBoiouus Merabonu3Ma. BoO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OHOTIIIEHKM KaK aHAJIOT MEepPBhIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[IpoucxoxaeHue SykapuoT (cUMOHOTreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpPYyCcOB. IIpoucxokaeHne MHOTOKIETOUYHBIX OpraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE JTalbl 3BOJIONUM BbICIIMX pacTeHud. OCHOBHBIE apoOMOP(O3bI
pacteHuii. Bbixonx pacrenuii Ha cymy. llosBineHue CHOpOBBIX pacTeHUR U
3aBoeBaHne uMu cymu. CemenHble pacreHus. lIpoucxoskieHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl HBOJIONMHM SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(hoO3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOproBBIE )KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS T03BOHOYHBIX.

IIpoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKOMUTAOUINX U




ntun. [IpuHnun kmodyeBoro apomopgosa. OcBoeHne Oecro3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMU CYILIH.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U NEepHOJaM: apXeil, IpoTepo30H, Majaeo3oHu,
Me30301, KaifHO30#. OOmas XapakTepuCTHKa KIUMaTa W TeOJOTHYECKHX
npoueccoB. [losiBIeHne U paclBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa3oBaHue:
€r0 YCIIOBHSI U BJIVMSIHUE HA Ta30BbIA COCTaB aTMOCQEPHI.

MaccoBble BBIMHUpaHHUsST — 3KOJOTMYECKHE KpHU3ucChl mpouwioro. Ilpuumnsl u
CJIEICTBUSL MacCOBBIX BbIMUpaHUN. COBpPEMEHHBIN IKOJIOTMUECKUN KpPU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnosioruu. Metonel anTpomnosioruu. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH YeloBeka. COBpEeMEHHBIC HAYUHbIE TEOPHH.
Cxo/CcTBO 4YelloBeKa C KMUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOpP(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (hU3H0ITIOTO-OMOXUMUYECKHE,
noBesieHYeckre. OTINYUS YeIOBEKa OT )KMUBOTHBIX. [IPSIMOX0KI€HNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. PazBUTHE TOJOBHOIO MO3ra M BTOPOIl CUTHAJIBHOM
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOIMOTreHe3a: OWOJOTHYECKHE, COIMAIbHBIC.
CooTHoleHne OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAIUM AHTPOTIOTEHE3A. ABCTPATIONUTEKN — IBYHOTHE MIPEIKH JIFOJEH.
YenoBek  ymenblil, TepBble  HM3rOTOBJIEHUS  OpyAuil  Tpyaa. Yenosek
MPSMOXOJISAIIMNA W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. YemoBek
reiienpoepreckuii — oOImMH MpeloK HEeaHAEPTANbCKOrO 4YelOBEKa M 4YelOBeKa
pazymHoro. YenoBek HeaHIEPTAIbCKUN KaK BHUJ JIIOJEH XOJIOJAHOTO KJiMMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOIO THIMA, JICHHCOBCKHI YENIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS. COBPEMEHHOTr0 4ejioBeka. EcTecTBeHHbIH OTOOpP B MHOMYISLUAX
yenoBeka. MyTaunoHHbINA npouecc U nmoauMopdusM. [lomymsiiuoHHbIE BOJHBI,
npeiid reHoB, Murpanusa U «3PpQexT ocHOBATENS» B MOMYISIIUIX COBPEMEHHOTO
YyelnoBeKa.

Yenoseueckue pacel. llonstue o pace. bonbiime pacel:  eBpomneouHast
(eBpasmiickasi), aBcTpajo-HerpoujHas  (9KBaTOpHANbHAs),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHCKasi). Bpemss M myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HayuHas  HecOCTOSTEIBHOCTh  pacH3Ma.
[IpucnocobneHHOCTh YenoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusnue reorpaduveckoid cpensl W apeiida TreHOB Ha MOPQOIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIO0BCKa

OKOCHUCTEMEI U MMpUCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HAyKaMU.
Meroast skosnoruu. IlosieBble HaOMIOACHUS. ODKCIEPUMEHTHI B HKOJIOTHU:
OpUpPOJHbIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKPYXKaIOIEH Cpefibl: TIOKATbHBIN, pETHOHAIBHBINA U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEPHOCTHM WX aedcTBus. Knaccmpukarms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, aAHTPOIOTCHHBIE.
OOme 3aKOHOMEpPHOCTH JCHCTBHSI JKOJOTHYECKHX (akTopoB. [IpaBuio
vunnmyma (K. Hlnpenrens, 0. JIu6ux). TomepanTHOCTh. DBpHOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopsl. CBET Kak sKOJIOrHYECKui QakTop. JleficTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M >KMBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHaibpHas pojb CBeETa.
DoTONEPHOAN3M.

Temnepatypa kak »skojorumdeckuili dakrtop. JlelicTBue Temieparypbl Ha
opraHusmsl. [IoHKWIIOTEpMHBIE © TOMOMOTEPMHBIE OPraHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak akojoruueckuil Qakrop. IlpucmocoGnenuss pacteHHil K
noJyiepxaHuto BoaHoro Oanmanca. Knaccudukanust pacTeHU MO OTHOLIEHUIO K
BoJie. [Ipucnoco6neHns >KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHUMA.

Cpensl oOuTaHMsl OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3MYyILIHAs, I1OYBEHHas,
riyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpel oOuTaHWs OpraHu3MoB. l[IpucmocoOneHus OpraHu3MoOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. BHemnue u BHyrpeHHHE pUTMbL. CyTOYHbIE M TOJUYHBIE
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSM YCIOBHIi
AKHU3HU.

JKuznennsie ¢opmbl opranu3moB. [loHsTue o xu3HeHHOU (hopme. JKU3HEHHBIE
(opMBl pacTeHMii: JepeBbs, KyCTapHUKH, KYyCTApHUYKH, MHOTOJICTHHE TPAaBBI,
OJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI )KUBOTHBIX: THPOOUOHTHI, T€OOUOHTHI,
a3po0nOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buoTtnueckue ¢axtopbl. Buabl OMOTHYECKMX B3aMMOJECHCTBUI: KOHKYPEHIMS,
XUIIHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (¢opuueckue, ¢abpuueckue). 3HaUCHUE
OMOTHUYECKUX B3aMMOJEHCTBMIA JUId CYIIECTBOBAHUS OPraHU3MOB B cCpejie

oOuTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHU A
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OKOJIOTUYECKHE XapaKTCPUCTUKHU TOITYJIALUHA. HOHYHSII_[I/IH Kak OHOJOTHYECKas

cucrema. Posib HEOTHOPOIHOCTH Cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




OMOoJIOTUU BHJOB B (POPMHPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI MOITYISIUIA.
OcHOBHbBIE TIOKa3aTEJIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas U
[I0JI0Basi  CTPYKTYpPa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCT,
MHUTpaLMs.

Okojoryyeckast CcTpykrypa mnomyasuuu. OIleHKa YHCIEHHOCTH MOIYJISILUH.
JluHaMuKa nOmyJsiquu U €€ peryasiuus. bHOTUYECKUH MOTEHIHA IOIYJISLUH.
MopenupoBanue AuHaMUKM —nonyiasauud.  KpuBble  pocra  4HMCIEHHOCTH
nonynsauund. Kpusble BbDKMBaHUA. Perymnsuus 4YUCIEHHOCTH IMONIYJISALMUNA: POJIb
(akTOpoB, 3aBUCALIMX M HE 3aBUCAUIMX OT IUIOTHOCTU. OKOJIOTUYECKHE
cTpateruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MuoromepHas
MoJzenb dKkonormyeckod HumK Jx.M. XatumHcoHa. Pa3zMepsl »KOIOrm4yeckoin
Huwu. [loTeHnuanpHas U peann3oBaHHas HULIH.

Bun kak cucrema mnomynanwii. Apeanbl BUIOB. BuIbI M HX JKHU3HEHHBIE
CTpaTernu.  3aKOHOMEPHOCTH  IOBEACHUS W MUTPAalUd  KUBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B
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CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3MamMu B OHOIlEHO3e. ODKOCHCTeMa Kak OTKpbiTas cucrema (A.Jlxk.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHM3MOB B 3KOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTHI, penyueHThl. Tpodudeckue ypoBHU. Tpoduueckue nenu U ceTu.
AOGunoTtnyeckue 010ku skocucteM. [louBbl M Wbl B 3KOCHUCTeMax. KpyroBopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE MOKa3aTeNN IKOCHCTeMbl. buomacca u mpoAyKius. DKOJIOTHYECKUe
MUPAMHU/JIBL YKcell, 0MOMAaCChl U SHEPTUU.

HanpaBnennble 3akOHOMEpHbBIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuuHbie U
BTOPUYHBIE CYKIECCHMM M HX MPUYUHBL. AHTPONOreHHbIE BO3ACUCTBUS Ha
cykueccuu. Kimimakcnoe coobuiectBo. buopaznoobpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipupoansie 3KOoCHCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznuuns Mexxy aHTpONOTEHHBIMU U IPUPOTHBIMUA SKOCHCTEMAaMHU.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI yYpOoakocucteM. ['opoackas ¢nopa u
(ayna. CuHaHTponu3anus ropoJckoit gaynsl. buonoruueckoe u xo3sHUCTBEHHOE
3Ha4YeHHUE arpo’KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHMS
OCHOBHBIX B3aMMOJECHCTBUI OPraHU3MOB B DKOCHCTEMAX.

[lepeHoc sHEPruUM U BEMIECTB MEXKTY CMEXHBIMU IKOCHCTEMaMHU. Y CTOMUMBOCTD
OpPraHM3MOB, TOMYJSIMUA U DKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN
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buocthepa — oOmennanerapHas o006omo4Yka 3eMiH, TA€ CYIIECTBYET WU




cymiectBoBayiia Jku3Hb. Yuenue B.W. Bepuaackoro o Owmocdepe. Obmactu
o6uocdeps u e€ cocran. JKupoe BeriecTBo OHochepsl 1 ero GyHKIUH.
3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdepsl. OcobeHHoctn Ouochepsl Kak
rI00aTbHOW  dKOCUCTeMBI.  J[MHaAmMW4Yeckoe  paBHOBecue B Oumocdepe.
KpyroBopoThl BeliecTB M OHOT€OXMMHYECKHME LUKIbI (yriaepoja, a3ora).
PurmuuHOCTS siBieHMI B Onocdepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6moMe. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOWMHBIC Jieca, CMEIIAHHBIC M IMPOKOJHMCTBCHHBIC Jieca, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIMHUYECKHE Jieca, BBICOKOTOphs. KimMar, pacTHTENbHBI U
KUBOTHBIA MUpP OMOMOB CYIIIH.

Crpykrypa u (QyHKIHS JKUBBIX CHCTEM, OICHKA UX PECYPCHOTO TOTCHIMala W

ouochepHbIX QyHKINN
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DKOJIOTHUECKHE KPU3KCHI U UX MpUYMHBI. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Paspymienue mousel. OXpaHa ITOYBEHHBIX PECYPCOB.
H3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICHCTBHE HA PACTUTEIbHBIM WM JKMBOTHBIM Mup. OxpaHa
PacTUTENBHOTO M YKMBOTHOTO MHUpA. OCHOBHBIE NPUHLHIBI OXPAHBI IPHUPOIBI.
Kpacupie kaurun. Ocobo oxpansemblie mpupoanbie Ttepputopun (OOIIT).
borannueckue casibl U 300J0THYECKHE MapKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOIO pa3BUTHSl 4YEJIOBEYECTBA W IMPUPOJBI.
PanponanbHOe  mPHUPONONOIB30BAHUE U COXpaHEHHE  OMOJIOrMYECKOTO

pa3zHooOpa3us 3emiu




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

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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