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MHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo Ouosioruu (yriiyOJEHHBI YpPOBEHb) Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl COCTaBJieHa Ha OCHOBE TpeOOBaHMM K pe3ysbTaTam
OCBOCHHS  OCHOBHOH  0Opa3oBaTeilbHONl  MOpPOrpaMMbl  CPEIHEro  OOLIEro
oOpa3zoBanus, npenacrasieHHbix B @I'OC COO, Ha ocHoBe (enepanbHOi paboueit
nporpammbl COOQO, a taxke denepaibHOil paboyelt mporpaMMbl BOCIIUTAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBeHHO-
HayuHble npeametb». CormacHo mnonoxenusm OIOC COO npodunbHbIe
ydyeOHble MpeaMEeThl, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeqHuM NpodeccuOHaNbHBIM U BhICIIMM 00OpazoBaHueM. B To ke Bpems
KOKJIBIH W3 DJTHX YYEOHBIX TMPEIMETOB JIODKEH OBITh OPUEHTUPOBAH Ha
NPUOPUTETHOE PEIICHHE O00pPa30BaTENIbHBIX, BOCIHMTATEIBHBIX W Pa3BUBAIONIUX
3a/lay, CBSA3aHHBIX C MpodopueHTanmeil o0yJaronmxcs M CTUMYJIUPOBAHHEM
MHTepeca K KOHKPETHOM 00JIacTh HAy4yHOTO 3HAHUS, CBA3AHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXOJIOTHEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mnpeamery "buosorus" naér mpeacTtaBieHuE O
HeMM M 3ajadax H3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
ypOBHE, onpeenseT 00s3aTenbHoe (MHBApUAHTHOE) TIPEIMETHOE CO/IEpIKAHUE, €T
CTPYKTYpHpOBaHHE TIO pa3jielilaM U TeMaM, paclpeiesieHde Mo Kiaccam,
PEKOMEHJYyeT TMOCJe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOro Marepuana Cc ydETom
MEXMIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH Y4eOHOro Tpoliecca,
BO3pPAaCTHBIX OCOOCHHOCTEeW oOywaromuxcs. B mporpamMmme mo Ouonoruu
peanu30BaH MPUHIMUI TPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  oO0miero oOpa3oBaHus, Ojarojmaps dYeMmMy IPOCMaTpPUBACTCS
HAIPABJICHHOCTh HAa  MOCJENyIolee pa3BUTHE  OWMOJOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHWS K OKpYyKarolled mnpupoaHoit cpeae. B
mporpaMme Mo OHWOJOTHUM TaKKe TMOKa3aHbl BO3MOXHOCTH Y4YEOHOTO mpeaMera
«buonmoruss» B peanuzamuu TpeboBanuit PI'OC COO kK TUTAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS] U B
dbopMHUpPOBaHWUM  OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIILHOW  JIEATEILHOCTH
Oo0y4aroUuIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpEIHEro 00I1eTro 00pa3oBaHuUs.

VYueOnpiii npeamet «bruonorus» Ha ypoBHE CpeaHEro o0Imero oopa3oBaHHs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



pacuiupeHue U yriayOJeHue 3HaHUM oOydYaromuxcs O >KMBOM MPHUpPOJIe, OCHOBAX
MOJIEKYJIIPDHOM M KIJIETOYHOW OWOJIOTMHM, SMOPHOJIOTMM U OHOJIOTMH pPa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT MU, IBOJIOIIMOHHOTO YUEHHSI U 3KOJIOTUH.

N3yuyenue yueOHoro mnpeamera «buosorus» Ha YIIyOJI€HHOM YpOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCA K MOCIEAYIOMIEMY MOJyYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX W OpraHuzalusx  CpeaHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpM aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TONYYEHHBIX TPU HU3YYEHUU  OO0Yy4arOIHUMHCS
COOTBETCTBYIOLIUX CHCTEMATHYECKUX DPA3AEIOB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 knaccax 3TM 3HaHUA TOJNYy4YalOT pa3Butue. Tak,
paclmipeHbl U yriayOsjeHbl OMOJOTrMYECKHME 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3Me 4YeloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIOJIb30BaTh KAK OPUEHTUPHI JUJIS MOCIIETYIOUIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMU OOYUYaIOIIMMUCS TPU U3YUCHHUH
bu3uKH, XUMHUH, Teorpaduu U MaTEeMaTHUKH.

CtpykTypa mnporpammbl 1o yueOHOMy mnpenmery "buonorusa" otpaxkaet
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JIJIS KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPTraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEeHHUs OMOJOTHYECKOro paszHooOpasus 1utanetsl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH U
OMONIOTUN PA3BUTHUSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTyaJUu3HPYIOTCS 3HAHUA OOYYarolIuXcs IO OOTaHWKE, 300JIOTHH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kmacce wu3ydaroTCs 3BOITIOLHUOHHOE
y4EeHHE, OCHOBBI SKOJIOTHH U yUeHHe 0 Onocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
OOyYarOMIMMUCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, MJICH, IPUHITUIIOB U MPaBUJI,
JIe)KAIIKNX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OpTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOLINXCA HAYYHBIX JTOCTH)KEHUSIX, COBPEMEHHBIX
MCCJIEIOBAHUSX B OMOJIOTHH, IPUKIAIHBIX acTeKTaX OMOJOTHYecKUX 3HaHUM. [{ns
pa3BUTHS W NOJNJEPKAHMS HHTEepeca oO0ydaromuxcsi K OWOJIOrMM Hapsgy co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEAYyCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PAa3BUTHS
TOM WM WHOW 003acTu OWOJNOTHMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeikKHBIX
YUEHBIX B PEIIEHUE BaKHEHUIINX OMOJIOrMYECKUX U SKOJIOTHYECKUX TIPOOIIEM.



Lenp n3yuenus: yueOHoro npeamera «buonorus» Ha yriryOJI€HHOM YpOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MNpUOOpEeTEHHWE YMEHUM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOr0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOT0 00pa3oBaHuUs.

JlocTikeHue 1enuM u3ydeHus ydeOHoro mpeamera «buosjorus» Ha
yriayOnéHHOM YpOBHE 00€CIeYMBAETCS PEIICHUEM CIIETYIOIINX 3a/1au:

OCBOCHHUE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud M OCOOEHHOCTSX OMOJOTrHYECKUX cHCTeM (KJIETKa,
OpraHu3M, MOMYJISIIUs, BUI, OMOreoreHos3, ouocdepa); 0 BbIIAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCJIEAOBAHUAX B OUOJIOTHH,

03HAKOMJICHHE OOYYalomuXcs C METOJaMHU TIO3HAHUS >KUBOM TMPUPOJIBI:
UCCJICOBATEILCKUMU  METOJaMU  OWUOJOTUYECKMX HayK (MOJICKYJSIPHOW W
KJIETOYHOW OHOJIOTHH, HMOPHOJOTMM W OWUOJOTUU Pa3BUTUS, TCHETHUKU W
CEJICKIIMU, OWOTEXHOJOTMM M CHUHTETHYECKOW OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEIbHOIO  TPOBEJEHUS  OMOJIOTMYECKHUX
UCclieloBaHUd B JabopaTopuu W B mpupoje (HaOmoaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS  YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALIMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHUMBOJIMKOM;, YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATBHO-)KOHOMHUYECKMMU M  IKOJOTHYECKUMU
npoOJieMaMu YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTEIBHOCTH TIO
OTHONICHUIO K OKPY’Kalollel NPUPOJHON cpene, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYJ)KAIOIIWX  JIIOJICH; OOOCHOBBIBATH W  COONIOJATh  MEpBI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOW KU3HEIEATEIHLHOCTH B YpPE3BhIUAWHBIX
CUTyalusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHh30BaTh
COBPEMEHHBIC HAyYHbBIEC OTKPHITHS B 00JIaCTH OMOJIOTUH;

pa3BHUTHE Y O0YyYarOMIMXCS UHTEJUICKTYaIbHBIX U TBOPUYECKHX CITOCOOHOCTEM
B TMpollecCe€ 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMU B OHMOJIOTHM, pEUIa€MbIMHU €10 Mpo0JieMaMu, METOAO0JOTHEH
OMOIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCHEPUMEHTATBHBIX
MCCJICIOBAHNMN, PEIICHNUS] OMOJIOTUYECKUX 3a/1a4, MOJCTUPOBAHUS OMOJIOTHIECKIX
00BEKTOB U TIPOIIECCOB;



BOCIIUTaHUE Y 00YyYarONIMXcsl ICHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIC B
IIEJIOM M K OTJETBHBIM €€ 00bEeKTaM U SBICHUSAM; (OPMUPOBAHUE IKOJIOTHUCCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYYAIOMMMHUCS  KOMIETEHTHOCTH B pallMOHAIBHOM
MIPUPOJIONIOIB30BaHUHU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPHUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OUOC(hephl), COXpaHEHUH COOCTBEHHOTO 370POBbSI U 3I0POBBS
OKpY)Karomux Jojeid  (coOmrogeHuss Mep NpoMIakTUKU — 3a00JeBaHUM,
oOecrieueHue OE30MACHOCTH JKU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAIHIX
NPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJIOTUYCCKUX 3HAHUW U YMEHUH B TTOBCETHEBHOM JKU3HU;

CO3/IaHME€  YCIOBHHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOYYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
HOoCJeAyIoNeMy NpOoPEeCcCHOHAIEHOMY CaMOOTPEACICHUI0, B COOTBETCTBUU C
WHIVUBUAYATbHBIMU HHTEPECAMH B MIOTPEOHOCTAMHU PETHOHA.

OO61iee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMHU Ha yriayOJeHHOM
YpOBHE cpeliHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHU3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4dEHHS OUOIOTUH
OCYUIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAECp>KaHWsS M HANpPaBICHHOCTH Ha
OPOJOJIKEHUE OMOJIOTMYECKOro O00pa3oBaHUs B  OpPraHU3AIMIX CPEIHETrO
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O06s13aTeNnbHBIM YCIIOBUEM MPU 00yYEHUH OMOJIOTUH HA YIITyOJIEHHOM YPOBHE
ABIIAETCS TPOBEJEHUE Ta0OpAaTOPHBIX M MpakTHUUeckux pabor. Taxke yuactue
00y4YaromuXcs B BBIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIE0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX  OINpEAeNAeTCS YYUTEeIeM Ha OCHOBE  HMMEIOIIUXCS
MaTePHUATIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOJIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMmbl, BBIAECIEHHOE KYPCUBOM, HE BXOJIHUT B MPOBEPKY
rocyJapcTBeHHoi utorosoit arrectauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHasi Ouojorusi — KOMIUIEKCHasi Hayka. KpaTkasi uctopus pa3BUTHUS
Ouonornu.  buonornueckue HaykM W U3y4dyaeMble ~HMHU  IPOOJIEMBI.
DOyHIaMEHTalbHbIC, NPUKIAJHBIE W TOUCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouonorueld. 3HaueHUe OUOJIOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIUIMHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeiui, I'. Mennens, B. . Bepnanckuu, W. I1. Ilanos, . 1. Meuynukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupbl u cxembl: «CBsi3b OMOJOTHMM C APYrUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cucTEMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMer u3ydeHus Ouosnoruu. CBONCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpbI, OTKPBITOCTb, CaMOOpPraHHW3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJSIDHBIM, KIIETOUYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(buoreonenoTudecknii), OwmochepHurid. Ilpomecchl, mnpoucXoASANIUE B HKUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroniye >KxuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alUu.

N3yuenue xuBbIX cucteM. MeToasl Ouonmornyeckod Hayku. HaGmropenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3aMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runorte3a. [lonatue BBIOOpKH U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJTYUYEHHBIX
pe3ynbTaToB. [lprumHBl uUCKaxeHHWs pe3yJbTaTOB JKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubl u cxembl: «OCHOBHbIE NPHU3HAKH >KU3HW», «buoiornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepum», «YPOBHU OpraHHU3alUHA KUBOU
npupoas», «CTpO€HUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszMay», «buoreonenos», «buochepar», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jaboparopHoe  oOOpylOBaHHME  JUIsi  MPOBEJACHUS
HaAOJII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWe pPa3IUYHBIX METOHNOB MPH
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buosiorusi KiieTku

Knerka — cTpykTypHO-QyHKIHMOHaNbHAs eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. ILIBanh,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJIEKYJSIpHOW W KJIETOYHOM  OWOJIOTMH:  MHKPOCKOMMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

Tabnuupr u cxembl: «CBETOBOM MHUKPOCKOID), «IEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHbIX,
KUBOTHBIX U OaKTEpHUATbHBIX KJIETOK.

IIpakTuyeckass padora «l3ydeHue MeETOAOB KJIECTOYHOW OHMOJIOTHUH
(xpomatorpadus, anekrpodopes3, auddepeHIHAIBPHOS NIEHTPUPYTUPOBAHHE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bona u €€ posb Kak pacTBOPUTENS, pearcHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOpETyisiuu. MuHepalbHbIE BEIIeCTBa KIETKH, UX OMOJOTHYECKas
poJsib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKA. buomornueckue mnoaumepsl. benku.
AMUHOKHCTIOTHBI cocTaB 0enkoB. CTpyKTypsl OenkoBOM Mosekysbl. [lepBuunas
CTpYKTypa Oenka, NEeNTUIHAas CBsA3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTtpyktypsl. Jlenatypamms. CoiictBa OenkoB. Knaccudukammst  Genkos.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, [Ucaxapuibl, OJUTOCAXapyUabl U MOJIUCAXAPHUIBL.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIEBOIOB.

Jlununel. 'mapodunsHO-rUAPOdOOHBIE cBOMcTBa. Kilaccudukanus Iunuaos.
Tpurnunepunsl, Qocponunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYeCKUX MeMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHULIAEMOCTb.

Hyxnennossie kucinotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneotuasl. Ilpunnun kommuiementapHoctu. I[lpaBunio Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Bune PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsisu B moisiekyjae ATO.
buonornueckue pynkiuu AT®. BoccTtaHOBIEHHBIE MEPEHOCUUKHU, UX PYHKIIMH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenuponanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMoxumMmudeckue U Onodu3nvecKkue MCcie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOMW CTPYKTYpbl OuoMoiiekyll. Mooeruposanue
CcmpyKmypuvl U QYHKYuLl 6UOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuu

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

Huarpammel:  «PacnpeneneHue XMMHUYECKHX JJIIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOW IPUPOIEY.

Tabmuubr u cxemsl: «llepuonnueckas TabnMIla XUMHUYECKHX DSJIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOAbl», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MOJIeKyJbl  Oenka», «CTpyKTypbl O€lKOBOW MOJEKyIbD», «CTpOEHHE MOJEKYI
yrieBoJoB», «CTpoeHue MOJEKysl JunuaoB», «HyKIEenHOBBIE KHUCIOTHDY,
«Ctpoenue monexyinsl ATD».

O6opynoBaHue: XuMU4ecKas 1Mocyaa u 000py10BaHuUE.

JlabopaTopHas padora «OOHapyKeHHE OCIIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKumn».

JlaGopatopHass  pabGora  «JccinenoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTraHU3MOB).

Tema 5. CTpoeHue 1 yHKINH KIETKH

Tumel KJIETOK: »JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckout kiaetku. Kiaertounas cteHka OakTepuil v apxen.
OCcOOEHHOCTH CTPOEHUS TeTepOoTPO(HONM M aBTOTPOPHOM NPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib IPOKapHoOT B OMOLIEHO3aX.

Crtpoenue u (yHKIMOHUPOBaHUE 3YKapHUOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —II1a3MaTHYECKOU
MeMOpanbl. TpaHcopT BeHIECTB yepe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCUBHBIN
(nuddy3us, obOneruéHHas aud@ys3us), aKTUBHBIA (NEPBUYHBIA U BTOPUYHBIH
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. PabGora HaTpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOLUUTO3, (harorurto3. Dk3ouuto3. KierouHas
creHka. CTpykTypa U QyHKIHMH KIETOYHOM CTEHKH PACTeHUM, rprOOB.

[utomna3zma. [uto30me. [lutockenet. JIBumxenue muroraasMbel. OpraHouasl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMJbI KIETKHU: DHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHue U GyHKUMU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHouaoB KieTkd. CTpoeHHe TIpaHyIsIpHOrO PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMmOpaH. [maakuit  (arpaHyisipHbIN)  3HAOIIA3MATUYECKHM
petukynyM. CekpetopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepesickosckuii,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN | Iactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  IYKAPHUOT.
XJIOpOIUIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

Hemem6pannbie opranouasl kieTkd CTpoeHne W (yHKIMH HEMEMOpPaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmot.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Klemok. Mukpotpybouku. KineTouHsrit
neHtp. CrTpoeHune W JBH)KEHHME JKIYTUKOB U pecHHYeK. MUKpOTpyOOUKH
nuToriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyodouxamu. Momopnsie benxu.

Anpo. O6osouka sapa, XpOMATHH, KapHOIUIa3Ma, SIPBIILIKH, UX CTPOCHHUE U
bynkiuu. SAnepupiit  O0enkoBbli MaTpukce. IIpocTpaHCTBEHHOE pacmoIOKeHUe
XpOMOCOM B UHTep(a3zHOM sape. Idyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpancnopm.

Kiterounble BkntoueHus. CpaBHUTENbHAsA XAPAKTEPUCTUKA KIETOK 3yKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



[Hoptpetsr: K.C. Mepexkosckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOU KIETKN», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpOCHHME  pacTUTENbHOW  KIEeTKW», «CTpocHHe
MUTOXOHAPUWY, «SAapo», «CTpoeHNE MPOKAPUOTHISCKON KIICTKI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOII, MHKPOIIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepraIbHBIX KIETOK.

JlaGoparopHass padora «l3yueHue CTpPOCHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB).

IIpakTnuyeckas padora «/3ydyeHue cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTtopnas padora «MccnegoBaHue mia3mMoiu3a U JEIUIa3MoOJid3a B
PaCTUTEIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIJIA3MBI B
PaCTUTEIIBHBIX KICTKAX).

Tema 6. O0MeH BelecTB M NPeBpPallleHHe JHEPTUHU B KJIeTKe

ACCUMMIIALINAS ¥ TUCCUMIISAIIMS — JIBE CTOPOHBI MeTaboyim3Ma. Tumnsl ooMeHa
BEIICCTB: aBTOTPO(HBIM M TETEPOTPOGHBINA. YYacTHE KHCIOpOJa B OOMEHHBIX
nporeccax. JHEpreTndeckoe oOecreueHue KIeTku: mnpeBpamenue ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICUCTBHS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTropoB. bemku-
aKTUBATOPHl M OENKU-MHTUOUTOPBI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKHX BeEIIECTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yeumpa. Poab XJI0pormiacToB B mpoliecce
dboTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IIponykTuBHOCTh (DOTOCHMHTE3a. BiusHue pa3nmuyHbIX (HaKTOPOB
Ha CKOpOCTh hoTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

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

AHaspoOHbie opranm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIe OpraHu3MBl. Orarbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JAbIXaHUE. POiab MUTOXOHAPUH B
mporieccax omonmorndeckoro okucieHus. [{uknmnyeckue peakuun. OKUCIUTETBHOE
dbochopumpoBanue. Inepeus membpanno2o epaouenma npomonos. Cunmes



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

JdemoHcTpanumn

Iloptpersr: k. IIpuctiou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DoTocuHTE3», «IHEpPreTUUecKuii ooMen», «buocunres
oenkay, «CtpoeHue hepMeHTa», « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBAaHHME IJII IMPHUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)».

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO pacCHICIIICHUS
MEPOKCHU/Ia BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHue TpoliecCOB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHE ITPOIIECCOB OPOIKEHUS U IBIXAHUS.

Tema 7. HacneacreenHass uHGOPMALUS M peajM3alusa eé B KJIeTKe

Peakiiuu mMarpuuHoro cunrtes3a. [IpuHIIUIT KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHoW uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJLIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancnsanusa u e€ stanbl. Yuactue TpancnopTtHbeix PHK B 6mocunTe3e Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amunHokucnor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzalus reHoMa y
OPOKApUOT M 3YKapuoT. Peryisiusi akTUBHOCTH I'€HOB Yy Ipokapuor. ['mmoresa
onepona (®. XKako6, XK. Mano). MoaekynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsl ceHos. Perymsnus oOMeHHBIX
MPOLIECCOB B KieTKe. KiIeTOuHbIN roMeocTas.

Bupycel — HekneTounble (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, uHme2pasa.

Bupycubie 3a0oneBanus denoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusoé («bigdatar)
CMPYKMYPHBIX OUOI02UYecKUx 0anHvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

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

Tabnuubl u cxemsl: «buocunTtes Oenkay, «['eHeTnueckuii koa», «Bupycbm,
«bakrepuodarm».

IIpakTnuyeckas padora «Co3iaHre MOJIEIIN BUPYCA.

Tema 8. ’KusHeHHbIN HUKJI KICTKU

Knerounslii uuki, ero mnepuonbl W peryisuus. HWartepdaza u muTo3.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHUECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUECKUI) MepUoabl UHTEP(a3bI.

Martpuunsiii cunre3 JAHK — perumkanuda. Ilpunnuner perumkannu JTHK:
KOMIUIEMEHTApHOCTh,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexannsm permkanun JJTHK. Xpomocomel. Ctpoenue xpomocom. Ternomepsl u

TenoMepaza. XpPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOMAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornunbie  Xpomocombl. [losmoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TPOUCXOIAIIME B HUX

npoiiecchl. Tunbl muTo3a. KapuoknHe3 u nurokuHe3. buonornueckoe 3HauCHHE
MUTO3a.

Perynsuus muToTMdecKoro mukia kieTku. [IporpammupyemMasl KieTo4yHas
ruOeb — aroITo3.

Krnerounoe sapo, XpoMocombl, (PYHKIIMOHaJdbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugpposas
K1emKay — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpanuu

Tabmuiel 1 cxembl: <«OKW3HEHHBIM ITMKI KIETKH», «MwuTto3», «CtpoeHue
xpomocomy, «Permkanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MUKpPOTpenapaThl: «MHUTO3 B KJIETKaX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 9. CTpoeHue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpOEHUS W JKU3HEACSITEIIBHOCTH  OJIHOKJIETOYHBIX
opranu3moB. bakrtepun, apxew, OJHOKJIETOYHbIE TpUOBI, OJIHOKIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KoloHHanbHbIE OPraHU3MBbl.



B3auMocBa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHu, oOpra"sl U
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHasd,
MMOKPOBHAsI, MPOBOJsIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(YHKUIUH U pacmonoKeHus TKaHeW B opraHax pacTeHHil.

TkaHM XKUBOTHBIX U YEIOBEKA. THUMBI KUBOTHBIX TKAHEW: 3MUTEIUAIIbHASA,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacmoJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTraHOB KUBOTHBIX U UelioBeKa. DYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrue  Opranu3MoB.  J[BMXKEHHE  OJIHOKJIETOYHBIX  OPTraHU3MOB:
aMEO0ouIHOE, KTYTUKOBOE, peCHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PaCTCHHI:
TPONMU3MBI M HACTUHU. J[BMKEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKa:
MbIlIeuyHas cucreMa. Pednekc. CkelleTHbIe MBIIIIBI M UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIONO Tra3a |
MHUHEPAJIbHBIX BEIIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpHunosoctHoe u
BHYTPUKJIIETOUHOE mnuileBapeHre. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xeneswl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB yepe3 MOBEPXHOCTh KIIETKU. KoxkHOe nbixaHue. /[pixaTenapHasi IOBEPXHOCTb.
XKabeprnoe u nérounoe apixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX [O3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTteMa 4esnoBeka. MeXaHu3M BEHTWIALMU JETKUX Yy MTHUL] U
MiIeKonuTatonux. Perynsamus npixanus. JprxarenbHbie 00BEMBI.

TpaHcnopT BELIECTB Yy OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopt BemecTB y KUBOTHbIX. KpoBeHoCHas cucreMa W €€ OpraHsbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX M uyeinoBeka. Cepaie,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KpoBooOpaimieHus. IDBOJIIONHUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOUW CHUCTEMBI TTO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u €€ peryssanus.

Beinenenne y opranusmoB. Beigenenue y pactenuid. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyouu. Opranbel BbieneHus. OuibTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI paOOThI OPraHOB BbIJICICHUS.
CBs13b MMOJIOCTH T€JAa C KPOBEHOCHOM U BBIACIHUTENIBHONW cucTeMamu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CTpoeHune U (PyHKIIMOHHpPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEIIOBEKA.

3amuTa y OpraHu3MoOB. 3alllTa Y OJHOKJIETOYHBIX OpraHu3sMoB. Cropbl
OakTepuii M UUCTBI MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XMMUYECKOW 3a1uThl. DUTOHIIUBL.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpPOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHeil. IMMyHHasi cuctema denoBeka. KieTouHbI u
IYMOPaJIbHBIH MUMMYHHUTET. BpoXIE€HHbIH M NpuOOpeTEHHBIN creunduueckuii
UMMyHUTET. Teopus KioHalbHO-cenekTuBHOro ummynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHU3MOB. Polib BpOXKAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a001€BaHU.

Pazgpaxkxumocte ¥ perymsiuuss |y  OpranusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucbl. PazgpakumMocTe W peryisius y
pacteHuil. PocToBbIE BElllECTBA U UX 3HAYCHHE.

HepBhast cucrema u pediexropHas peryisiuus y S>KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduexc u
pednexropHas nyra. bezycnoBHbie U ycI0BHBIE pedIIeKChI.

['ymopanbHas peryisnus U SHAOKPUHHAs CHUCTEMA JKUBOTHBIX M UYEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JleHCTBHME TOPMOHOB.
B3auMocBsi3b HEpBHOW U DSHIOKPUHHOW cucTeM. [umortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuu

[Toptper: U. I1. I1aios.

Tabmuubr m cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «Opranbl IBETKOBBIX PACTCHUN»,
«CucrteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOIN,
«CTtpoeHue JIMCTOBOM IUIACTUHKWY, «TKaHM >KMBOTHBIX», «CKEJIET YelOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenpHas

CUCTEMA, «HepBHas CUCTEMaY, «Koxay, «MBpl11euHast CHUCTEMA,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOeHHE MBIIIIBIY,
«MmmyHuTeTY,  «KUIIEUHOMOJIOCTHBIEY, «Cxema  muTaHUS ~ PacTECHUIN»,

«KpoBeHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKHUBOTHBIX», «CTpOo€HHE THUIPHDY,
«Ctpoenue mianapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkw», «HepBHas — cuctema
npecMmbikatoruxcsi»,  «HepBuas  cucrema — nrumy», «HepBHas — cucrtema
MIeKonuTaromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpOMpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, HUTJIOKOXKMX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
000opyI0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus KpaxMaja U 0elKoB 1ol IeUcTBUEM (GEepMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKHX, MEXaHU3Ma
JIIXaTENbHBIX JBUKEHUM, MOJIETTH TOJIOBHOT'O MO3ra Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUID.

JlaGopaTropHasi padora «3yueHue TKaHel )KUBOTHBIX .

JlaGoparopHasi padora «3ydueHue OpraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoKeHHe U Pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOXKEHUsI OpraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buael  Oecrnonoro  pa3MHOXKEHHUS:  [OYKOBAaHUE,  CHOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIeTKH, Wik rameTsl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. KpoccuHrosep. bruonornyeckuit cMsICi
Mel03a M TOJIOBOrO mpouecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y kUBOTHbBIX. [10J0BbIE JKeE3Hbl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgocenos u moodenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinus). 3aKiiaika OpraHoB M TKaHEH U3 3apOobIIIEBbIX JTUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHMSI KUBOTHOTO Kak pe3yibTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHHe Ha 3>MOPUOHAIIBHOE PA3BUTHE PaA3IUYHBIX
(aKTOPOB OKPY’KAIOIICH CPEIIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubld mepuon. Ilpsimoe wu
HempsiMmoe  pa3BuTHe. Pasputne ¢ wmeramopdo3oM 'y O€CO3BOHOYHBIX |
MMO3BOHOYHBIX KUBOTHBIX. bHoormyeckoe 3Haue€HHE MPSMOrO U HEMPSIMOTO



pa3BUTHA, UX PACIPOCTpPAHEHUE B MpUpOJE. TUIbl pocTa >KUBOTHBIX. DaKkTOPHI
PEryJsiuu POCTa )KUBOTHBIX U YesioBeka. CTaauu NoCTIMOPUOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHesa uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYEeCKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodur u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHui. OIUTOAOTBOPEHHE M PA3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Yy LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbI PETYISAIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

IToptpersl: C. I'. HaBamwun, X. [lInemas.

Tabmuubr u cxembl: «BereratuBHOoe pasmMHOkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3zMHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBDY,
«Pa3mHoxeHue ruapey, «Meito3», «Xpomocomsl», «I'amerorenes», «CrpoeHue
AUIEKIETKH U cnepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3Butue capaHum»,
«Pa3BuTne nArymku», «J{BoilHOE OIUIOJOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHue ceMsiH OJHOJOJBHBIX M JIBYJOJIBHBIX pACTEHUN», «KU3HEHHBIA IUKII
MOPCKOM  KamycTbl», <« KU3HEHHBIW 1UKI MXa», <KHW3HEHHBIM LUK
NAroOpPOTHHUKAY, « KM3HEHHBIN ITUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl SUIEKIETOK |
CIIEpMaTo30M0B, MOAENb « LMK pa3BUTHUSA JIATYIIKNAY.

JlaGoparopHasi padora «l3yueHue CTpOEHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpENnapaTaxy.

IIpakTuyeckass padora «BrpIsiBIeHHE NPU3HAKOB CXOJICTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHass paGora «CTpoeHHE OpPraHoB pPa3MHOXXEHHUS BBICIINX
PacCTEHHI».

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopus craHOBICHUS ¥ pa3BUTHS TEHETUKH Kak Hayku. PabGoter 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, 0. A. ®duwmnuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTHYECKUI,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. 1.
Baswios, A. H. benosepckuid, I'. JI. Kapneuenko, FO. A. ®uimunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKpEIIUBaHUS».

JlabopaTtopHas pabora «Jlpo3oduina Kak OOBEKT TIE€HETUYECKHUX
HCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaenss — 3aKoH
eAMHO00pa3us rudpUI0B MepBoro nokojeHus. [IpaBuno goMmuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHusT NPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHusl. [ umore3a 4MCTOTHI TamMer.

AHanu3upyroniee ckpemuanue. [IpomMexyTOuHbIN XapakTep HaclaedOBaHUs.
Pacuiennenne npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuanoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAcJEJOBaHUsA  IPU3HAKOB. [Mutonornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuernsieHHOe
HAaCJIEIOBaHUE T'EHOB, HAPYILICHUE CLEIUIEHUsS MEXIAy TeHaMH. XPOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpPEAEIICHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYypa IOJOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enotum kak uesnocTHas cucrteMma. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonenucTBHE HEAUICNIbHBIX TI'€HOB.
Kommiementaprocts. Onuctas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
Takke (HU3MOJOTHUECKHX IMPOIECCOB, IMOBEIEHUS W KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHUKpPOOHMOM». ['eHEeTHYeCKue acmheKThl KOHTPOIA U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabmuubr u cxemsl: «llepBoiii 1 BTOpo# 3akoHbl Menaens», «Tpetuit 3aKoH
Meunnens», «AHanIu3upyloliee CcKpeluBaHue», «HemomHoe goMuHUpOBaHUEY,
«CuerieHHOe HacjledOoBaHWE NPU3HAKOB Yy Apo3oduibly, «['eHeTnka momay,



«Kapuotun denoseka», «Kapuotun napozodwmib», «Kapuotunm nruiisy,
«MHOXECTBEHHBIN ajIeIn3M», «B3auMo1IeiCTBHE T'€HOBY.

O6GopynoBaHue: MOJEAb JJisI JEMOHCTpAllUM 3aKOHOB e€IuHOO0Opasus
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIEIOBAaHMUS MPU3HAKOB, MOJIEIb A
JEMOHCTPAllMd CLEIUIEHHOrO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpoIipenapart: «J[po3oduiay.

IIpakTnueckas padora «lI3ydyeHuwe pe3yiabTaTOB  MOHOTHMOPUAHOIO
CKpEIIMBaHUS y APO30(PUITB».

IIpakTuueckass  padora  «/3ydueHue  pe3yabTatoB  JAUTHOPUIHOTO
CKpEIIMBaHUS y APO30(PUITBD».

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna W cpenbl npu  GopMmupoBaHUU (EHOTHIIA.
N3menunBoCTh Mpu3HAKoB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MoaudukanuoHHass U3MEHYMBOCTh. Ponb cpeasl B (OpPMUPOBAHUM
MoAuGUKAITMOHHON W3MeHUMBOCTH. HopMma peakuum mpusHaka. BapuarnmoHHBIHM
psn u BapuanmonHas kpubas (B. Horanncen). CpoiictBa MoAuUKaIIMOHHON
W3MEHYUBOCTH.

I'eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYHUBOCTH.
Buasl reHOoTHTIMYECKOM H3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIlHOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IMOJOBOW TIpolleCC — OCHOBa
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
TEHETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHasT W3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTalMu. SaepHblE U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJOBble MyTanuu. IIpuynHb
BO3HUKHOBECHUsS MyTauuid. MyTareHbl HW WX BJIWMSHHAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BHesnepHass M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumet w cxeMbl: «Buasl  u3MeHUMBOCTHY, «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KoMmOuHaTnBHAS U3MECHYHUBOCTD, «Meiio3,
«OnnogoTBopeHue», «I eHeTnueckre 3a00JeBaHUS YeIOBEKa», « BHIBI MyTaInii».



O6opynoBaHue: >XKUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHMIH,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTuueckass padora «Myrtaumuu y gapo3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax).

Tema 14. I'eneTuka yes10BeKa

Kapuorun denoBeka. MexayHapoaHass mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMSI TEHETUKM  YEJIOBEKa:  T'E€HEAJIOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpemeHHOe OnpeAeeHUe TEHOTHUNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIMUPOBAHKUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00€BaHuUs YeoBeKa. | eHHbIE 1 XpPOMOCOMHBIE
O0one3HH 4YenoBeka. bolle3HM C HACIENCTBEHHON MpelpacnoiioKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKOM T'€HETUKHU B MPEIOTBPAIICHUU U JICUCHUU T€HETUUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBHIC
KJIeTKU. [ToHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIlEKThl MCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue QakTopbl TMOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEJOBEKa K
bu3UecCKOMy ¥ XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTION0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHCcTpamuu

Tabmuier u cxembl: «Kapuotun yenoBekay, «MeToJbl U3yYeHUS TCHETHKU
yesoBekay, «l eHeTndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTuyeckasi padora «CocTaBiaeHUE U aHAJIU3 POJAOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKalusi WU CeJeKUusA. 3apOoKJICHHUE CEJIEKUMU U JOMECTUKAIUU.
Yyenne H. WM. BaBumoBa o lleHTpax TpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuum B CO3JaHUM COPTOB PACTEHUM WU IOPOJ
#xuBOTHbIX. CopT, mOpoaa, IMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wum3MeHuumBocth H. WM. BaBuioBa, ero 3HadeHue id
CEJIEKIIMOHHON Pa0OTHI.

Metonpl ceneKnuoHHON paboThl. VCKyCcCTBEHHBIH OTOOp: MacCOBBIA W
WHAWUBUIYaTbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIINU. HUctwiTanne
mpou3BoAUTENeH TO MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ moMoIIbio aHanm3a JIHK.

NckyccTBEHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  padoOThlI.
PannanoOHHBIN M XUMUYECKUA MYTAareHe3 Kak UCTOYHUK MYyTallMi y KyJIbTYPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAKTUPOBAHUS M METO/OB
pekomOuHanTHBIX JIHK 1151 mony4yenus ucxoqHoro Marepuana Jjisi CeIeKIIUH.

[Tonyuenue MIOJIUTIIIOUIOB. BuyTtpusunoas ruopuIn3aIus.
bnuskopoacTBeHHOE  cKpemiMBaHue, ~WiIM  UHOpuAuHT.  HeponactBeHHOE
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecrutonus
MEKBHIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIMKU PAaCTCHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHre ¥ U3yYE€HHE NeHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX  JUKUX  pOAMYEH  JJIs1  CO3JlaHUsl  HOBBIX COPTOB U THOPHUJIOB
CEIbCKOXO3AMCTBEHHBIX  KYJNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHEeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YesAx YIyUuleHUs Cyuecmsyouux U co30anus Ho8blx Nopoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

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

Tabnuupl u cxembl: «L{leHTpBI MPOUCXOXKACHUS U MHOTO0Opa3Hsl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM M3MEHYUBOCTHY,
«Metogpl cenexuuny, «OtnanéHHas rudpuanzanus», «Myrtareses.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUI U MOPOA
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3yueHre METOJIOB CEJIEKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN.

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXKEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHY IO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATEIHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JabOOpaTOpHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHo10rus U CHHTETHYECKAas1 O0MOJI0THA

OOBEKThI, MCHOJIB3YyEMbIE B OHOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYPBI, MHUKPOOPTraHU3MBI, ux XapaKTepUCTHKA. TpaaunuonHas
OMOTEXHOJOTHA:  XJIEOOMEeUeHne, TMOMyYeHHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJeME. MukpoOuonoruueckuii cuHte3. OOBEKThl MHUKPOOMOJIOTHUYECKUX
TexHoJiorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTHl M MHCTPYMEHTOB LEJIEHANPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C IEJIbIO MOJTYYECHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOE OMOCUHTETUUECKUE ITYTH.



Knerounas unxenepus. MeTonsl KyJIbTypbl KIETOK UM TKaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTuueckas ruOpuau3anuss U COMaTUYECKUU
sMOpuorene3. lcnonb3oBaHue TaljiOMAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vlcnonv3oeanue MOHOKIOHANbHbIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOA TPaHCIUIAHTALHUU SAIEpP KIETOK.
Texnonocuu 0300p06IeHUsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMOcOMHass MU TeHHas WHXEeHepusa. VICKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pexkomouHantHbix JTHK. Cozdanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue OuotexHonoruu. [loctrenomuas uudposas meaununa. [11P-
JIUArHoCcTUKa. MeTa0oJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa g OLIEHKH COCTOSIHUSI €ro 370poBbs. Mcmonb30BaHHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTANbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMSI KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONMPUHTUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 EPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycrtaHoBieHue MOJEKYISPHBIX MEXaHHU3MOB
¢ynxmonupoBanust PHK-cogepskanumx BUPYCOB, BBI3BIBAIOIINX 0COOO OMacHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuu

Tabnuupr u cxemsl: «/cnonpb30BaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KneTtounas unxkeHepus», «l eHHass HHKEHEPHUSI.

JlabopaTopHas padora «l3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IlosydyeHrne MOITOYHOKHUCITBIX MPOTYKTOBY.

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

11 KIJACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIIMOHHBLIX MPeEICTABJEHHH B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuna. I[IpeAnochlIKM BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb 1 HayuyHas AearenbHocTh Y. JlapBuHa.

JIBr>KyHIue cuibl 3Boironuy BuaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTh, Oopnda 3a
CYIlIECTBOBAHHE, €CTECTBEHHbBI U UCKYCCTBEHHBIU OTOOD).



Odopmnenue cuntetnuyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, K. JIunneir, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuubr um cxembl: «Cucrema xuBod mnpuponsl (nmo K. Jlunnero)y,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMUpOBaHUS
npucrnocoOieHnid y pacTeHuid M KUBOTHBIX (mo Jlamapky)y, «Kapra-cxema
mapmipyta nyremectsust Y. lapsuna», «Haxoaku Y. dapBuna», «@opmbl 60pbObI
3a cymectBoBanuey», «lloponbl romy6eit», «MHoroodpasue KyJabTypHBIX (opm
KammycTb», «I1opobl TOMaITHUX JKUBOTHBIX», «CXema 00pa30BaHMsI HOBBIX BHUJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOLIEHUS JABWXKYLIUX CHJ DSBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJTIOLIAN.

Tema 2. MUKPO3BOJIIOLNSA U €€ pe3yJIbTAThI

[Tonynsuus Kak sneMeHTapHas eguHuLa 3Boourd. COBpEMEHHBIE METOIbI
OLICHKM TEHETHYECKOTO pa3HoOOpa3usi M CTPYKTyphl mnomyisiuuid. M3menenue
reHopoHJa TOMYJISIUMU KaK DJIEMEHTApHOE »SBOJIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jxx. Xapau, B. BaiinOepra.

DOnemeHTapHble (AaKTOPhl (IBUXKYIIHUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npoiiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciyuailiHbIe
HEHANPABJIICHHbIE W3MEHEHMs] 4YacToT ajiened B momymanusx. Oddexr
ocHOBatensi. Jgpgexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo20
pasnoobpasus: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 8
bonvwux u  manlx  nonynayusx.  Mwurparmuu.  V3oisius  MOIMMYJISIIHN:
reorpadudeckas (MpOCTPAaHCTBEHHAs ), OMOJIOTHYecKast (PEIPOTyKTHBHAS).

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMEI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbiii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocOONMEHHOCTh  OPraHW3MOB  KaK  PE3yNbTaT  MHUKPOIBOIIOIHH.
Bo3nukHoBeHne — mpucnocoOneHuit y — opraHuzMoB.  Apomopho3pl U
uauoananrtanuu. [lpumepsl nmpucmnocoOaeHU y Opranu3MoB: MOPGhOIOTHIECKHE,
¢usnonornyeckne, - OHMOXMMHYECKHE,  MOBeAeHuUeckne.  OTHOCHTEIBHOCTD
IIPUCTIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3yibTar
MUKPOIBOIONMHU. M3omsamust — imoueBor (akTop BumooOpazoBanus. [lytn u
CITIOCOOBI BH1000pa30BaHMUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (moNUIUTON TU3aIus,
rubpuanzanus). JmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl (OpMHUPOBAHUSL OMOJIOTMUECKOT0 pa3HOOOpa3usl.

Ponb »BONIOMOHHOW OHOJOTMM B pa3padOTKe Hay4YHBIX METOOB
coxpaHeHusi 6uopasHooOpasusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MAPA3UTOB U UX
x03s51eB. MexaHu3mbl (pOPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

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

Tabmuubr 1 cxembl: «MyTanMoHHass W3MEHYMBOCTH», «llomynsironHas
CTpYKTypa BHla», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepra», «/Ipmwxyime
CWJIbl HBOJIIOLUUY, «DKOJIOTMYECKass M30JSLUs MONYJAlUiA ceBaHCKOM (openny,
«l'eorpaduueckass U30MSAUS  JUCTBEHHUIbI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoi», «IlonynsioHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOr0 0TOOopa», «@PopMbl OOpbHOBI 3a CYLIECTBOBAHUEY,
«MHnycTpuanbHbil Menanu3my, «KuBble nckomnaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX,
«Dusnonoruueckue ananranun», «lIpucrnocoO0IeHHOCTh OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuun Buna», «Buasl-nBorinnkn», «CTpykTypa BHAA B
npuponae», «CrocoObl BuaooOpazoBaHus», «['eorpaduyeckoe Bug000pa3zoBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pAa30BaHHE BHUIOB CHHHUI,
«[Tonurmonasl pactenuity, «KamycTHo-penednbIit THOpUIY.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX IPUCTIOCOOJICHUM, dYydena NTHI U 3Bepei
pa3HBIX BHJIOB, TepOapwM pacTeHUH OJM3KUX BHUIOB, 0Opa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIgBICHHE HW3MEHUHMBOCTH Y 0COOCH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMsS  OpPraHU3MOB M HUX
OTHOCHUTEJIbHAS 1IeIECO00Pa3HOCThY.

JlaGopaTtopnas paGora «CpaBHeHHME BHUIOB 10 MOpdoIOTHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJibTaThl

Meronbl  HM3ydeHus MakposBosionuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus odBomouuu. Ilepexomgnsie ¢GopMbl U (QUIOTEHETHYECKUE  PSAIBI
OpraHU3MOB.

buoreorpaduueckre meTonasl u3yueHus sBonmonuu. CpaBHeHHE (GIopbl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emaun. Buabr-
SHIEMUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbl H3yUECHHUS
3BOMIOIMU. ['eHeTHYeCKMe MEXaHM3Mbl SBOJIOIMHA OHTOIEHE3a M MOSBIICHUS
ABOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE UM  AHAJOTUYHBIE  OPTaHBI.
Pynumentapusle  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXUMHYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJIBI MOCTPOCHUSI (PUIOTCHETUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTallUM ¥ SBOJIOIMS T€HOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvr yHKYuULL.
HeoGpatumocTs 3Bostoniuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
ABOJIIOLIAH.

JdemoHcTpanumn

[optpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkens.

Tabmuiel 1 cxembl: «DUITOTEHETHYECKUN Pl JIOMIATN», «KAPXESONTEPUKCY,
«3Bepo3yObie  smepb»,  «Cteronedans»y,  «Punmodute»y,  «CemeHHBbIE
nanopoTHUKWY», «buoreorpaduueckue 30HBI 3emin», «Jlpelid KOHTHUHEHTOBY,
«Penmukth», «HavanpHble cTaguyu SMOPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHe», «PyauUMEHTHD»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l JaBHBIE
HaIPaBJICHUS 3BOJIOLNNY, «OO0IIHe 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6opynoBaHue: KOJUIGKIIUH, TrepOapuu, MYJSDKH HCKOIMAEeMbIX OCTAaTKOB
OpraHW3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 W
naHcrepMusi. JJoHay4yHble TMPEACTABICHUSA O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAECHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannanmanw, JI. [Tacrepa. [IporcxoxaeHne >xu3Hu U acTPOOHOIIOTHSL.

OcHOBHbIE JTanbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAas dBOMIONMSI. AOHOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heoprannyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanue mnonmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. U.
Omnapwuna, TunoTe3a nepBuaHoro Oyiapona Jlx. XomnaeitHa, TeHETUYECKAs TUTIOTE3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «mupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. Mckomaemble OpraHuveckue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHOJOrus. [ '€0XpOHOIIOrnyecKas 1mKaja: 30Hbl, 3pPbl, IEPUOJIbI, SITOXH.



Havanpnubie stambl opraHudeckor 3BoJrOLMU. [losBiieHME ©  ABONIOLUA
NEPBBIX KIETOK. DBoMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHaJOr MEepPBbIX Ha 3emile COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U DYKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYyCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHuM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PyNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apOMOpP(O3bI
pacreHui. Bpixon pacreHunt Ha cymy. llosBieHue CHIOpPOBBIX pAacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHud. [IponcxoxneHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. llepBeie xopoBbIe KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MMO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX |
ntul. [lpuniun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUofaM: apxel, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHO30#. OOmas XapakTepucTHKa KJIuMarta W
reoJIOrM4ecKux mpoueccoB. llosiBIeHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero yciIoBUs U BIUSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHUSI — SKOJOTMYECKHE KPHU3UCHl pouuioro. [IpuduuHel u
CJIEICTBUSI MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus 6mopazHooOpasusi Ha 3emIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. N.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxeMbl: «Cxema omnbita @. Peany, «Cxema onbita JI. [TacTepa mo
M3YUYEHHUIO CaMo3apoKIeHus ku3Hu», «Cxema ombiTa C. Mumiepa, I'. FOpuy»,
«JTamel  HEOpPraHWYeCcKOW  HBoioUUW», «l'eoxpoHosoruueckas  IIKajgay,
«HayvanbHble 3Tanbl OpraHUYecKoi »BooLHN», «Cxema oOpa3oBaHUSl FyKapuOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuE BHUpycCay,
«Apomopdossl  pactenuit», «PuHHOGUTEY, «OIHOKIECTOYHBIE BOJAOPOCINY,
«MHOroknerounble Bojgopociny, «Mxuy», «llanopotHukn», «l'ooceMeHHbIE
pacteHusi», «Oprasnbl I[BETKOBBIX pacTeHuil», «Cxema pa3BUTHS KHUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocrteitmney, «KuiiedHononocTHbiey,
«IInockue YEpPBUY, «YneHuCTOHOTHEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItune», «Miekonuraromue», «Pa3BUTHE KHU3ZHU B
apXxenckou spe», «Pa3BuTue KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre XU3HU B
[aJIE030MCKOU 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue xKu3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIIUU
WTJIOKOXKHUX, CKEJEThl T[MO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl WU 3BEpEl,
KOJUICKIIUM OKAaMEHEJIOCTEHM, MOJIE3HBIX MCKOMAEMBIX, MYJISIKH OpPraHHUYeCKHX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snadopatopHasi  padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHue M ONUCAHME MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HbBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHre ocOOCHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJI0BeKa — AaHTPOIOTeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUN O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnbie
B033peHUsl. COBpEMEHHBIE HAyUYHbIE TEOPHUU.

Cxo0AcTBO YenoBeka € KMBOTHBIMU. CUCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxyiue cuibl (pakTopbl) aHTPOIMOTEHE3a: OMOJIOTHYECKHE, COIMATIbHBIE.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOTeHe3a. PaHHME 4YemOBEKOOOpa3HbIE O00E3bSHBI
(TIPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TIPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MpEeaKH Jrofei. UenoBek yMmelnbli, nepBbie
W3TOTOBJIEHUA OpYIHM Tpyaa. UenoBeK MpsIMOXOASIIMNA U MEPBBINA BBIXOJ JIFOACH
3a mpemensl  Adpuxku. YenmoBek reimensOeprckmii  —  OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEePTaIbCKUN
KaK BHUJ JIOJEH XOJIOAHOTO KiauMmaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKMW YEJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a TpenenamMu AQpukwu.
[TameoreneTnka u najJseOreHOMMKA.



DBOJNIOLMS COBPEMEHHOrO 4enoBeKka. EcTecTBEHHBI OTOOp B MOMYJISLMIX
yesioBeka. MyTaluuMOHHBIM mpouecc W noiaumopdusm. [lomynsiuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. bonplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas). Bpems u myTu paccelieHHs 4YeloBEeKa IO IUIaHETe.
EnuncTtBo  uyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONeHHOCTh YeIOBeKa K pa3HbIM YCIOBUSIM OKpYXKarouled cpeibl.
Bnusnue reorpaduueckoir cpenbl U Apelidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHUIO YEIOBEKa.

MexauciuuruinHapasle  MeTtoAsl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJEOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJALUN. brHoconuanbHble UCCIAENOBAaHUS IMPUPOJBI YEJIOBEKA.
HccnenoBanne KOIBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «MeTOIbI AaHTPOTIOJIOTUNY, «I OJIOBHON MO3T YeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHb), «CKeNeT dYeloBeKa U CKeNeT IIHUMITaH3e»,
«PynMMEHTBI U aTaBU3MbD», «JIBUKYIINE CUIIBI aHTPOTIOTEHE3a», «IBOJIIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenslid», «YenoBek
npsAMOXOIAIIni», «/lenncoBckuii uenoBek» «Heannepranbupl», «KpomMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay, «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPeIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TPEIKOB YelOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpadun HaXOJOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KHUCTH YEJIOBEKa M KHCTH
LIMMITIaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKa, CBSI3AHHBIX C MPSMOXO0XKICHUEM .

IIpakTnueckas padora «l3yueHre 3KOJOTMUECKUX aJanTaluil YeT0BEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalolen cpeaoi

3apoxaeHue U pa3BuTHe dKojJoruu B Tpyaax A. I'ymbOonbara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMHU HAyKaMHU.



Mertonbl 3konoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJOTHH:
NpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00AIBHBIM.

3HaUeHUE OKOJOTMYECKMX 3HAHWUW JUIA  YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBAa CBS3€H denoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOMN KyJIbTYpPbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEIICHMUS.

JdemoHcTpanumn

[Toptpets: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. I'ekkens, A.
Tencmu, B. H. Cykaués.

Tabmuupl u cxembl: «Pa3nensl skonorun», «Meroabl 3konorun», «Cxema
MOHUTOPHUHIA OKPYXKAOIIEH CpEeabD».

JlaGopaTopuas padora «3yuenue METO/IOB JKOJIOTUYECKUX
UCCIIENOBAaHUI».

Tema 7. Opranusmsl U cpea OOUTAHUSA

Okonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (HaKTOpPOB: aOUOTHYECKUE, OMOTHYECKHE, aHTpornorenHsie. O0iume
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux ¢akropos. Ilpasmino munumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOUMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »sKosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHHl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTonepuoan3M.

TeMmmeparypa kak dKoJormueckuii ¢akrtop. JlelicTBue TemmepaTypsl Ha
opraHu3Mbl. [loMKuIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocte kak sxonormdeckuit ¢aktop. Ilpucmocobienus pacteHud K
noJiIep>kKaHuio BogHOro Oananca. Knmaccudukanust pacTeHUN MO OTHOIICHHIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
rIIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3uMKO-XUMUYECKUe
0coOeHHOCTH cpell obuTaHusi opranu3moB. [IpucmocoOneHuss OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH JKU3HU.

XKuznennoie Gopmer opranusmoB. lloHsTHE 0 KU3HEHHOW (dopme.
XKuznennsie GOpMBI pacCTEHUII: AEPEBbsl, KyCTAPHUKH, KyCTAPHUIKHA, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pPOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBHI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoonepaius,
MyTyaJu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjieOHnuecTBo). Herpoduueckue
B3auMoOJieHcTBUsL  (Tomuueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU MJI1 CYIIECTBOBAHMUS OPraHU3MOB B CpEJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabnuiel U cxembl: «Okoynorudeckue (QakTopby, «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TemIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >KUBOTHBIC», «DU3MONOrHYECKUE aaanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHuU3MoOBY», «bBHUOJOTUYECKUE PUTMBIY,
«Kuznennsie  popmbl  pacTeHui», «KusHeHHbie (HOPMBI  KHUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHusy, «XumHudectBo», «llapazutuzmy, «Konkypenuus», «CuMOuos3y,
«KommeHncanuzmy.

O6opynoBaHnue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPUCIIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJIOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJNIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAacTeHUM, dydesia MTUIl U 3BEpei, repOapuu
pacTeHuil, OoTHOCSIUXCA K Turpodutam, kcepoduram, mezodutraMm, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpefax,
repOapu M KOJUICKIIMM PACTEHUH M OJKUBOTHBIX, OO0JaJalOMMX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHH >KH3HU, TepOapuu u
KOJUICKIIMM PACTEHUN W YKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHUCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TPUCIIOCOOICHHH OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIgBICHHE TPUCIIOCOOJICHHH OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHass paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUU W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixo10rusi BUA0B U NOMYJISIIIM A

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISHUU. [Momynsimuss ~ Kak
Ouonornyeckas cucreMa. Poib HEOTHOPOMTHOCTH Cpelibl, PU3NIECKUX OAPHEPOB H
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TOKA3aTeNW MOMYJALUU: YHUCIECHHOCTb, IUIOTHOCTD,



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

DKOJIOTHYECKAsT CTPYKTypa nomyjaiuu. OLeHKa YUCICHHOCTH IMOMYJISIUU.
JluHamuKka monmyiasAuMu U e€ peryiaauusa. buoTuyeckuil nmoTeHIMan IOIYJISALNHU.
MoaenupoBaHnue TMHAMUKY NOMyJisIuUA. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH MOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATErur BUJIOB (I- U
K-ctparerun).

[lonsitue o0 sKkonormyeckoil Huile Bujaa. Mectoobutanue. MHoromepHas
MoJzienb dKojormueckor Humu Jx.M. XarunmHcOHa. Pa3sMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbsHas U peaaTu30BaHHAS HUIIIM.

Bun xak cucrema momynsiumii. Apeansl BUAOB. BuAbl M HUX KU3HCHHbBIC
CTpaTeruu. JKOJIOTUUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpaldi >KUBOTHBIX. buomormyeckue
WHBAa3UM 4Y>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: k. M. XaTunHCOH.

Tabmuiel U cxeMbl: «DKOJOTHYECKHE XapaKTCPUCTUKU  TOIMYJISIIUNY,
«lIpocTpancTBeHHass  CTpyKTypa  nomyiusauuu», «Bo3pacTHele  nupaMuabl
nonyyanum», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH 3€MIIM  pa3IM4YHBIMU
opranuzmamMmn», «Mogueins 3xonornueckor Humu k. M. Xatuunconay.

Oo6opynoBanue: repOapuu pacTeHUN, KOJUIEKIIUU )KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucrnocoOneHuss ceMssH  pacTeHMH K
PaCCENICHUIO).

Tema 9. Jko0rusi co0001ECTB. IKOJIOTNYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3M MEXKIy
OopraHu3MaMH B OMOIICHO3E.

Dxocucrema kKak oTkpeiTas cucrema (A. k. Tencnum). DyHKIMOHATBHbBIC
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enun u ceTu. AOHOTHYECKHE OJIOKH
skocucTeM. I10uBbI U Wbl B 3kOocucTemMax. KpyroBopor BEECTB U IOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTelnu  dKocucTeMbl. buomacca u  mpoaykunusi.
DKOJOTUYECKHE TUPAMUIBI YUCEN, OMOMACCHI 1 SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCUM W HUX NPUYMHBL. AHTPOIIOTCHHBIE BO3JIECUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOmiectBo. bropaznooOpasue m moaHoTa KPyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCEMbL 03EP U peK. DKocucmembl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ATrpo3KocucTeMa. ArpoueHos3. Pazmnuus
MEXIY aHTPOIIOI€HHBIMU U MIPUPOJIHBIMHU 3KOCHCTEMAMH.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod (ayHsl. buonorumdyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aMMOJIEUCTBHI OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3¢gpgpexma u 6ud06-30ugpuxamopos (Kirouesolx
6U008) 6 yHKYyUOHUpo8anuu sxocucmem. IlepeHOC PHEPruu U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIUNA U 3KOCHUCTEM
B YCIJIOBUSIX €CTECTBEHHBIX U aHTPOIMOTE€HHBIX BO3/ICHCTBUIA.

Mexanusmul 8030eticmaus 3aepA3HeHUl pPA3HbIX Munos Ha
CyOOP2aHU3ZMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo/1010T1si MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCHUCTEM.

JdemoHcTpanumn
[optper: A. JIxk. TeHncnu.
Tabmumsr  u cxembl:  «Crtpykrypa  OuWoueHo3a»,  «DKocuctema

MIMPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTEMa XBOWHOTrO Jiecay, «DyHKIMOHATbHBIE
IpynInbsl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemIecTB B HKOCUCTEMEN,
«llenu nutanus (macTOUIHASA, JETPUTHAS)», « DKOJIOTUYECKAs MUPAMUJIA YUCEID,
«JKonoruyeckas nmupamusia OMoMacchl», «IKOJOTUYECKass MUpaMuaa SHEPTUN»,
«O0pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCIe
noxkapa», «JKocucTemMa 03epa», «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3er, «[Ipumeps ypooskocuctem.

O6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHUCTEMBL.

IIpakTnueckas padora «/3yueHue u onucanme ypOo0o3KOCUCTEMBI».

JlaGopaTtopuas pabora «l3ydenuwe pa3zHoOOOpa3uss MEJNKUX TTOYBEHHBIX
YWICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHusi «IKCKypCHsl B TUIIUYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HsK,
SJBHUK, HA CYXOJIObHBINA WM TIOWMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTeMy (Ha MOJie WM B TEIJIUYHOE
XO35UCTBO)».

Tema 10. buocdepa — riiodanpHast IkocHUcTEMA

buochepa — oOmemnanerapHas o000j0Yka 3eMIIM, TJE CYIISCTBYET HWIIH
CylllecTBOBaja kU3Hb. PazBuTHe npeacrasieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepuanckoro o 6uochepe. O6nactu 6uochepsl u e€ coctan. 2Kupoe
BELECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl O6nocheprl. OcobeHHocTH O6uochepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOT€OXMMHUUYECKHE IUKIBI (Yriiepoja, a3ota). PUTMUYHOCTE sIBIICHHI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Omome. OCHOBHbIE OMOMBI CYIIIH:
TYyH/Ipa, XBOMHBIC Jieca, CMEIIIAHHbIEC U IIIMPOKOJIUCTBEHHBIC J€Ca, CTEIH, CAaBAHHBI,
MyCTBIHU, TPOMTUYECKUE JIECa, BRICOKOTOPhs. KiinMmat, pacTUTENBHBIN U KUBOTHBIN
Mup OMOMOB CYIIIH.

CrpykTtypa u (QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX PYHKIIHIA,

JdemoHcTpanumn

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

Tabmuubr u cxemol: «I'eocdepsl 3emuny», «KpyroBopor a3ora B Mmpupoje»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUPOJIE»,
«KpyroBopot Boabsl B mpupoje», «OcHOBHBIE OHOMBI cymny, «Kinmatudyeckue
nosica 3emnm», «TyHapay», «Taira», «Cmemanasiii jgec», «IMpokonrCTBEHHbIN
necy, «Crenby, «CaBanHay, «IlycTeiasgy, « Tponudeckuit necy.

O6opynoBanue: repOdapuu pacTeHUl pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpy:kaoinas cpeaa

DKOJIOTUYECKUE KpU3UChI M UX NpUYMHBL. BosznelicTBue dYenoBeka Ha
ouocepy. 3arpsizHeHHe BO3AyMIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KMUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie xuuru. OcobGo oxpansiemble mnpuponnbie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TaPKHU.

OCHOBHBIC TIPHUHIIMIBI YCTOMYMBOTO DPA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanyoHanbHOE  TPUPOJONONIB30BAHME U COXpPAaHEHHE  OMOJOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSTHBIC MOCIIEICTBHS.

Pa3BuTnHe METOZOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaroweli U
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHogbl



aKopeabunumayuy dKocucmem U cnocob6os 060pbObl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus Mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuubr u  cxembl:  «3arps3HeHHe  aTtMocepb»,  «3arps3HEHHE
ruapocdepb», «3arps3HeHue nouBbl», «llapHukoBbll  3dPexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOJenu yrnpaBisieMoro Mupa.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMucsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpyKType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrPaMMbl O OUOIOTHUU
BBIZICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3ZHAHUE OO0YYArOIIUMUCS POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluyue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yejeHanpasieHHoe pazéumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULIMA Pa3BUTHUS OUOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBAThCS B CBOECH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMU, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUSI TIPOTPAMMBbI 110 OMOJIOTHUHU JOCTUTAOTCS
B EIWMHCTBE Yy4YeOHOM U BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHMTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIOPAJKY, YEJIOBEKY TPyJa U CTapIIeMy IMOKOJICHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUS YyueOHOTro mpenmeTra «buomorusy»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYaIOIIMXCSl PyKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH IIO3UIIMEH JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIUX
TPAJIUIIUOHHBIM TEHHOCTSIM POCCHUIMCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTH B MPOLIECCE peau3allid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATENIbHOM JI€SITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskaIaHCKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UITUH 00YUaAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaxeHUe
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOI'O BBIITOIHEHUS
y4eOHBIX, T[O3HABaTENbHBIX U MCCIEIOBATEIbCKUX 3a/ayd, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIBHOCTH ;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEPE]
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJBTYPY,
IPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTMH, TMOHHUMAaHUS 3HAYEHUsS OWOJIOTMM B TO3HAHUHM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOT'O 00IIECTBA;

ujaeitHas yOexIEHHOCTh, TOTOBHOCTh K CIy>kKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO Oy IyILEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAsi 3CTETUKY ObITa, HAy4YHOrO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIP&KEHHUIO B PAa3HBIX BHJIaX HCKYCCTBA, CTPEMIJICHUE
MPOSBIIATH KAUECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
3MOLMOHAIBHOIO 0JIATONOIYy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATAH W OTIbIXa, pEryispHas Quznyeckas
aKTUBHOCTb), OEpEexKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PM3MUYECKOMY U NICUXHUUYECKOMY 3/10POBbIO;

NOHMMAaHWE I[I€HHOCTU TMpaBUJl HUHAMBUIYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTyallUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHHME MOCIEACTBUI M HENPUATHS BPEAHBIX MPHUBBIYEK (YHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHMBHOW JI€ATENbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJHSATH TAKYIO €ATEIbHOCTD;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa30OBaHHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlI€CTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYIIKOB M OIEHKM WX BO3MOXHBIX MOCIEACTBUI IJIs
OKPY’KAIOIIEH CPEbI;

OCO3HAHME IJ100AJIBHOIO XapakTepa 3KOJOTMYECKMX IpoOJeM M IMyTed HX
pelLIeHHS;

CHOCOOHOCTh HCHOJb30BaTh MNpUOOpeTaeMble IPU HU3YyUYEHUU OHOJIOTHUHU
3HaHUS W YMEHHUS TpU PEIIeHUH MpoOJieM, CBA3aHHBIX C paLUOHAIBHBIM
IIPUPOAOIIONB30BaHNEM  (COONIFOICHME  IpaBWJI  IOBEAEHHMS B NPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B HKOCUCTEMAX, OXpaHy BUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUM, NPUHOCAIIMX BpPEJ  OKPYKAIOIIEH
IPUPOAHON Cpelie, YMEHUE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOIMYECKUE
MOCJIEACTBUSA NPEANPUHUMAEMBIX AEHUCTBUI U IPEIOTBPAILATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYJIbTYpPHI,
OTIbITa TeSTEHbHOCTH DKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaThCSI UMH B TIO3HABATEIbHON, KOMMYHHUKATUBHON M COIMAIBHON
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JNEATEIHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KyJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

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

NOHMMaHWe crenuukn OWONOTMM Kak HayKH, OCO3HaHUs e pojau B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEJICTaBlIeHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE MPHUPOIBI, YEIOBEKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TPOOJIeM
COXpaHCHHS PHUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTUW IS COBPEMEHHOM ITMBHIIM3AIIMU:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHSA MEIAUIMHBI, CO3/IaHHE IEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PEeCypCHbIE€  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOoOIeM U
oOecrieueHusi  Mepexojla K  yCTOMYMBOMY  DPa3BUTHUIO,  PAIlMOHAJIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUX 3HAHUA B HEIIX
MOBBIIIICHUSI  OOIIEH KyJbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (YHKIIMOHAIHPHOW IpaMOTHOCTH oOydYaromuxcs, GopMupyemoit
IpU U3y4eHUU OMOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS IJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOIANINX B HEM HM3MEHEHUH,
yMEHHUE JieNlaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOTYUYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIONIb30BaTh OMOJOTUYECKUE 3HAHUSA IS
penIeHus MpoOJIeM B peabHBIX KU3HEHHBIX CUTYAIIHSX;

OCO3HAHHE IIEHHOCTH HAY4YHOW MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHPHOCTh WHANBUTYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM000pa3oBaHWI0, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUW TO OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mnpeaMera «buomorus»
BKJIIOYAIOT: 3HAYUMble i1 (OPMUPOBAHMUS MHUPOBO33PEHUS OO0YUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHUS, OTpakarolue
LEIOCTHOCTh HAy4YHOW KapTUHBI MuUpa U choenuduKy METOJIOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPTHs, SBIICHHE, MPOIIECC,
cucTeMa, HayuyHbIH (paKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccleoBaHue,  HaONIOJICHHEe, WU3MEpPEHHE, OKCIEePUMEHT U  JApYrue);
yHUBEpCalbHbIe YyueOHble JeWCTBUA (TI03HABATE/IbHBIC, KOMMYHUKATHBHEIE,

PEryJISITUBHBIE), oOecreynBaroIme dbopmMHpoBaHuE (GyHKUIMOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIIETEHIMH OOYy4YarolMXCs; CIHOCOOHOCTD
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUS W  yHHBEpPCAJbHBbIC YydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wW3ydeHWs OHWOJOTMM Ha YpOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuatomierocss OyayT chOpMHpPOBaHbI —TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC YUeOHBIC JICHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
JCUCTBUSA, PETYISATUBHBIC YHHUBEpPCAJIbHBIC YydYeOHBIC JICWCTBHS, COBMECTHAs
eI TEIIEHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOCHMsI IPOTPaMMbl CpeIHEro oOIIero
00pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBaanenune YHUBEpPCAIbHBIMH yueOHbIMH NMo3HABaTEeJIbHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHSA:

CaMOCTOSITEIbHO  (OPMYNIHpPOBAaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(amanu3a, cUHTE3a, CPpaBHEHMSI, KiIacCU(pUKAIIUHA, 000OIICHUS), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TIOHITHSIMH);

OTIpENeNATh LeN JACATEILHOCTH, 3ajaBas TmapamMeTphl W KPUTEPUU HX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTaThl ICATEIHHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJTH30BaTh OMOJIOTHYECKHUE MMOHATHS U1l 0OBSICHEHUS (PAKTOB M SIBICHUU
YKABOU IPUPOBI;

CTPOHUTH JIOTHUECKHE PACCYXJICHHUS (MHIYKTHBHBIC, JCIYKTHUBHBIC, IO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PacCMATPUBACMBIX
SIBIICHUSAX, (DOPMYJIMPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

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



Takke  MPOTUBOPEUYMI  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHaIN3a UMEIOILIUXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

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

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PeajbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-UCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHUIO HOBOTO
3HaHUS, €r0 MHTEPIpEeTalnH, MPEeoOpPa3oBaAaHUIO W NPUMEHEHUIO B YYEOHBIX
CUTyaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUEOHBIX U COIUAIIBHBIX MIPOCKTOB;

dbopMupoBaTh HAYYHBIM THUI MBIILICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJlM3MpPOBaTh 3ajaudy,
BBIIBUTATh THUIOTE3Y €€ pelIeHus, HaXOAWTb apryMEHTBI ISl JOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJNYYEHHBIE B XOJE pEIICHHUsS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKHU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO M TMPAKTHYECKYIO OOJACTH
KU3BHEICATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJiaraTh OPUTHMHAIBbHBIC MOJIXOJbl U PEILICHUS,
CTaBUTh MNPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) padora ¢ uH(popManmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAINH (TEKCTE YIeOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTepatype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHbIX, B MHTepHeTe), aHaIU3UpOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHUECKHA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckoit nHGOpMaIMU, HEOOXOIUMOU JJIsi BHIMOJHEHUS YUeOHBIX
3azay;

NPHOOPETAaTh ONBIT HCIIOIB30BAHUSA HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHUBHOT'O MCTIOIb30BAHMS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTHMAJIBHYIO  (GOpMy  TPEICTaBICHUS
Oouonornyeckoit mHGopManKK (CXeMbl, rpadUKH, TUArPaMMbI, TAOJHIIBI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpeACTBAa mpu padbore cC
Ouonornyeckoil uMHpOpMAIMEW: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYCCKUE 3HAKU W CUMBOJIBI, (HOPMYJIbI, a00OpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMHM  pACIIO3HABAaHWUS W 3alIUTHl  WHOOpMaIUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYUIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO Y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYyXaaeMoi TeMbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3WIIUNA APYTHX YYaCTHUKOB
Jaiora Uin JUCKYCCHUM);

pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHWSA, TMOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HMCIOJIB30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IesITeTbHOCTD:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIIWBHIYyaTbHOU
paboThI IPH pENIeHUN OMOTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS MIPH PEUICHUU YIeOHOU 3a/1a4K;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX MEUCTBUU C YUYETOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NPUHUMATh LEJIM  COBMECTHOM  JAEATENIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JIEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXJAaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0l pe3ysabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIIEHMWBAaThb HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYILLIECTBIIATh TMO3UTUBHOE CTPATErMUYECKOE TOBEJAEHUE B PA3IUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJIeM M UX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHSIX M IMOCTYINKAX MO OTHOILICHUIO K KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIE€SITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TIOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pPE3YyJbTaTOB U
OCHOBaHHWM, MCTOJIb30BaTh MPUEMBI PEIICKCUU JJIST OLIEHKH CUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

YyMETh OLICHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PELIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapTryMEHTHl JAPYTMX I[pPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeONA U IPYTrUX:

MPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U TOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYTMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaThl OCBOCHHUS COJEPXKAHUS Y4eOHOTro MpeaMeTra
«buonorus» Ha yriIyOaE€HHOM YpOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue
npodunbHoro  obyudeHus  oOyvarommxcs  Ouomorud. OHM — BKIIIOYAIOT:
crenuduyeckue Ay OMOJOTUH HAyYHbIC 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUM TIO
OCBOCHUIO, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHUHN, BUIBI JEATCIBHOCTH I10
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX, a TAKXKE B
peambHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABIEHBI T10
rojiamMm U3y4eHusl.

[IpeamerHbie pe3ybTaThl OCBOCHHS ydeOHoro mpenmera «buomorus» B 10
KJlacce NOJKHBI OTPaXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KAapTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHMH TpoOJIeM  palMoOHAIBHOTO
IPUPOIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHHWM, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIAralole OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
opraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSIHS, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTH, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpomocomHast Teopust
HacnenctBeHHoct T. Moprana), yuenus (H. WM. BaBunmoBa — o meHTpax
MHOTOOOpasusi ¥ TPOUCXOXKACHHUS  KyJbTYpHBIX  DPACTCHHi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJICHHWS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [.  MeHaens, TOMOJOTHYECKUX PSJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOI'O TMO3HAHHUSI, HUCIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHWE, W3MEpPEHHE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIICTSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJICTOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YEIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3MaxX PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUYECKUX
MpoLeccoB: oOMeHa BellecTB (MeTadonn3M), MPEeBpalICHUsI YHEPTUHU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, (OTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, Mel03a, TaMeTOTreHe3a, dMOpUOreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS,
pa3sMHOXEHUS,  WHIUBUAYATbHOTO  pa3BUTHA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMIAMH KIETKH U HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W MX (YHKIUSIMH, MEKIY
OpraHaMd W CHCTEMaMH OpPTraHOB y pAcCTCHMM, >XMBOTHBIX M YEJIOBEKa M UX
(GYHKIHSIMH, MEXIYy CHCTEMaMH OPraHOB W HMX (QYHKIHMSIMH, MEXKIY O3TaraMu
oOMeHa BelIeCTB, dTallaMu KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM |
(dakTopamu cpeapl OOUTaAHUS;

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

YMEHUE HCIOIb30BATh COOTBETCTBYIOUIME aPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0Ka3aTeJIbCTBA POJICTBA OPraHM3MOB Pa3HbIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHUE peliaTh OMOJIOTrHYECKUE 3a/1a4H, BBISBISTh MPUIMHHO-CIIEICTBEHHBIE
CBSI3M MEX]y UCCIIETYEMBIMU OMOJIOTUYECKUMH MPOIIECCAaMU U SIBIICHUSIMHU, JEaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBICE W TpaKTUYeCKue paboThl, COOII0IAThH
npaBuia Ipu padboTte ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYyI0BAaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, TIPOBEPATh UX IKCIEPUMEHTAIHLHBIMU
cpeacTBamu, (GopMyIupys Leidb HCCIEAOBaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIC
pe3yJbTaThl U 1€JaTh BHIBOBI;

YMEHHE y4yacTBOBAaTh B yueOHO-HCCIIEJOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W METUIIMHE, NMPOBOAUMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOILECTB, U
nyOJIMYHO  NPEACTABIATh  MOJYYEHHBbIE  pe3ylbTaThl HAa  YYEHHUUECKHUX

KOH(DEpEeHITHSX;
YMEHHUE OIICHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUN B
obmacti  OWONOTMM W  MEIUIMUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

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



YMEHHE OCYILIECTBIATh OCO3HAHHBIM BHIOOp Oyaymieidl npodeccuoHanbHON
NeATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO03MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIyOJSITh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOTO O00pa3oBaHUMA B  OpraHU3alMsIX CPEAHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3yiabTaThl OCBOeHUSI yueOHOro mpenmeta «buonorus» B 11
K1acce JOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUKW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpPa, B TO3HAHUMU 3aKOHOB TPHUPOJLI U PEHICHUU HKOJIOTHUYECKUX
npo0JieM 4YeloBEYEeCTBA, a TakkKe B PEIIEHHMH BONPOCOB palMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHUE BJIAJIETh CHUCTEMOW OHWOJIOTMYECKHX 3HAHUH, KOTOpas BKIIOYACT
OTpeNesieHns] M TIOHUMAaHHWE CYIIHOCTH OCHOBOIOJIATAIOIINX OUOJIOTUYECKHX
TEPMUHOB M TOHATUN (BUJ, JKOcHCTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLUH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsX W HampasieHusx sBosonuu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus Jx. Xapau um B. BaitnOepra,
3apojsimieBoro cxojacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTUYECKON MHUpaMUIbl SHEpPruM), rumore3bl (runore3a «vupa PHK» V.
I'unbepra);

YMEHHUE  BJIAJETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IIO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX HCCIIEIOBAHUSAX YKUBBIX 00OBEKTOB M IKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBCHHBbIC TNPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABHXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUUYECKOTO u CUMITATPUYECKOT O
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIUX CHJI SBOJIIOIMU HAa TEHO(OH MOIMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHUs, YepeOBaHMs HAIPABICHHMA
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATH B3aMMOCBSI3M MEXKJY MPOLECCAMH SBOJIOLNH,
JIBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX JKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABISATH  OTJIMUUTENbHBbIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K cCpejie OOMTaHHs, aOMOTHYECKHMX W OMOTHYECKHX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEHU MECTHOCTH,

YMEHHE UCIOIb30BaTh COOTBETCTBYIOUIUE AaApPTyMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JIJISl JIOKA3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3M OPTraHU3MOB U Cpebl OOUTaHUs, CIUHCTBA
YEeIOBEUECKNX pac, HEOOXOTUMOCTH COXpaHEHHs MHOT000pas3wsi BUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE pelIaTh OMOJIOTHICCKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICICTBEHHBIC
CBSI3M MKy UCCIICTYEMBIMU OMOJIOTHICCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHM ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIJBUTATh THUIOTE3bI, TPOBEPATh X IKCICPUMEHTATIHLHBIMU
cpeacTBamu, QGOpMYyIUpPYs Leidb HCCIEAOBAaHUs, aHAIM3UPOBATH MOJTyUYEHHBIC
PE3yNbTATHI U JCNIaTh BEIBOIBL;

yMEHHUE yYacTBOBAaTh B Y4€OHO-HCCIEI0BATEIbCKON paboTe Mo OHOoJIoTHH,
HKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e NIKOJBHBIX HAyYHBIX OOIICCTB, U
nyOJUYHO  TPEJACTaBIATh  TOJYYCHHBIE  pe3yJbTaThl  HAa  YYCHHYECCKHUX
KOH(EepeHITUX;

yYMEHHUE OIEHUBATH TUIOTE3bI U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEUYECKUX pac, O MPHUYMHAX, MOCIEJCTBUSAX M CIOCO0aX MpelIoTBpalleHUs
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccroHaIbHOM
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIBCKOTO XO35WCTBA, MHUIIEBOMN
POMBIIJIEHHOCTH, YTAyONsTh TMO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKOro 00pa3oBaHUs B OpraHU3AIMAX CPEIHETO MPO(EeCCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 buonorus xak Hayka
2 JKvBBIE CHCTEMBI M X H3YUYCHHE
3 Buosnorus kinetku 0.5
4 XHUMHUYECcKash OpraHu3alys KIeTKN 10 1
5 Crpoenue u GyHKIMH KIETKU 8
5 OOMeH BelecTB U MpeBpalleHue SHEPTHU B 9 1
KJIETKE
7 HacnencrBennas nungopmanus u 9 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u (yHKIIMH OPTaHU3MOB 17 15
10 Pa3MHOXkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 BroTexXHOIOrus U CHHTETHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1 2




OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102

13




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apo’kIeHUE ¥ PA3BUTHE YBOJTIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Mukpo3Boonus U €€ pe3ybTaThl 14 2
MaxposBoTronust i €€ pe3yIbTaThl 6
[TponcxoXxaeHHE U Pa3BUTHE KU3HH Ha
4 p A P 15 15
3emie
5 [TpoucxoxaeHune yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOrusl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaIOPTAaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpeaou
Opraau3Mebl U cpesia 0OOUTaHUs 15
DKOJIOTHS BUJIOB U TOMYJISAIIAN 0.5
DKOJIOTHS COOOIIECTB. IKOJOTUUECKUE
9 12 0.5
CUCTEMBbI
10 buocdepa — riiobanbpHas 3KocHCTEMA
11 UenoBek U OKpy’Karolas cpena
12 PezepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 Buonorus xak KOMITIEKCHAs HAyKa U KakK 1
4acTh COBPEMEHHOI0 00IIecTBa
2 JKuBbI€ CUCTEMBI U KX CBOMCTBA
3 YpoBHEBasE OpraHU3aLUs KUBBIX CHCTEM 1
4 HcTopust OTKPBITHS ¥ U3YUYCHUS KICTKH. 1
Kiterounas Teopus
MeTo b1 MONEKYISIPHON U KIIETOYHOM
ounonoruu. [IpakTrdeckas padota
5 «M3y4yeHne MeTo1I0B KJIIETOYHON OMOJIOTHH 1 05
(xpomatorpadwus, anexrpodopes, '
muddepennnanbHoe EHTPUGYTHPOBAHHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MuHepanbHbIe BeIECTBa KIETKH, UX 1
Ouonoruueckas poib
Opranuyeckue BeIIecTBa KJIETKH — OEIKU.
3 JlabopatopHas pabora «OOHapyx)eHUE 1 05
0€JIKOB C TOMOIIBIO0 KAUeCTBEHHBIX '
peaxkuuin»
9 CoiicTBa, K1accupukanys v GyHKIUN 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
YTJIEBOJIbI

11 Oprannyeckue BenecTBa KIeTKH —

JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopartopHas pabdora «lccrnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBI/IEJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

13 Crpoenue u pynkun ATO. [Ipyrue
nykieosunrpudocdatel (HTD)

14 Cexsenuponanue JJHK. MeToabl reHOMUKH,

TPaHCKPHUITTOMHKH, TPOTCOMHKH

15 MeTtob! CTPYKTYpHOH OHOIOTHH

16 Tuner knetok. [IpokaproTudeckas KieTka
CtpoeHne 3yKapuOTUYECKOW KIIETKH.

17 [IpakTuueckas padota «M3yueHne cBOMCTB 0.5
KJICTOYHOU MEMOpaHBI»

18 [ToBepXHOCTHBIN amnmapaT KJISTKA
OnHoMeMOpaHHbIe OPraHOU bl KIIETKH.

19 [IpakTuueckas padota «M3yueHue 05
JIBUKEHHS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KIIETKaxX»

[ToryaBTOHOMHBIE OPTraHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05
pabota «MccrnenoBanue niaasmMoian3a u '
JIETINIa3MOJIHM3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHou/ibl KIETKU

22 Crpoenue u GyHKUIUH s71pa




23

CpaBHHTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlaboparopHas pabota
«M3ydyeHue cTpoeHus KJIETOK pa3InyHbIX
OpPTraHHU3MOBY

0.5

24

ACCI/IMI/IJI?[III/I?[ U JUCCUMWIALIUSA — JIBEC
CTOpOHBI MeTabou3Ma. Turber oOMeHa
BemiecTB. JJabopaTopHas padora «3yuenue
KaTaJIUTHUYECKON aKTUBHOCTU (DEpMEHTOB
(Ha mpuMepe aMHIIa3bl UIIM KaTajaasbl)»

25

@epMEeHTAaTUBHBIN XapaKTep peakni
KJIleTouyHOro Metabonu3ma. JlabopaTopHas
pabota «M3yuenue pepmMeHTaTUBHOTO
paciiernieHus IepoKCUaa BOAOPOIa B
PACTUTENBHBIX U KUBOTHBIX KIIETKaX)»

0.5

26

benku-akTuBaTOpHI U OETKU-UHTUOUTOPHI

27

ABTOTpOGHBII THIT OOMEHA BEIIECTB

28

dortocunTe’

29

XemocuHTe3. JlabopaTropHas padora
«CpaBHeHHe TpoIrieccoB POTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AnHa3poOHbIe OpraHu3Mbl. Buibsr OposkeHwus.
JlabopartopHas padora «CpaBHEeHHE
MIPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AdpoOHbBIE OPraHU3Mbl. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DOHeprust MEMOpPaHHOT' O TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa
npoToHHOU AT®-cuHTa3bI




33

Peakuun MaTpuyHOro cUHTE3a

34 Tpanckpunuus — marpuysslil cuate3 PHK
35 Tpaucnsus u e€ Tarmbl
36 KomupoBanue amuHokucnot. Poib pubocom
B OMocuHTe3€e OenKa
37 Opranuzanus reHoMa y poKapuoT u
9YKapHOT
38 MornekyIsipHbIe MEXaHU3MbI SKCIIPECCHH
T'CHOB Y 3YKapHOT
Bupycbl — BHeKIIeTOUHBIC (DOPMBI KU3HH U
39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
pabora «Cozanne MOJIEIIn BUPYCa»
40 BupycHble 3a0051eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHUH
41 HanorexHomorny B OMOJIOrUA U MEIUILINHE
42 Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JJTHK
Xpomocomsl. JTaboparopHas pabota
44 «3yyeHne XxpoMoCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 JleneHue KICTKH — MHTO3
Tuns! knetok. KapnokuHes U IUTOKKHES.
46 JlaGopaTopHas pabora «HabmroneHue 05
MHUTO3a B KJIETKaX KOHYHKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsius »KM3HEHHOTO ITUKJIA KJIETOK
48 KonrtpomnbHas padora 3a 1 nomyroaue




49 Opranusm Kak eIMHOE LIEJI0e 1

50 Tkanu pacrenuit. Jlaboparopuas pabora 1 05
«M3ydyeHne TkaHel paCTCHUIN '
TxaHM KUBOTHBIX U YEJIOBEKA.

ol JlabopartopHas pabora «/3ydyeHne TkaHeh 1 0.5
KUBOTHBIX)»
Opransel. CucreMsl opraios. JlaboparopHas

52 pabota «M3yuenue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

53 JIBI>KEHUE OpTaHU3MOB

o4 [Intanue oprann3zMoB 1

55 [TuTanre MO3BOHOYHBIX )KHBOTHBIX. 1
[MumeBapuTenbHAas CHCTEMA YEIOBEKa

56 JIpIxaHue opraHu3MOoB 1

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YelioBeKa

58 TpaHcnopT BeIeCTB y OPraHu3MOB 1

59 KpoBeHocHas cuctema mo3BOHOUHBIX 1
KUBOTHBIX U YeJIOBEKa

60 Ormopa Tena opraHu3MoB 1

61 3amura y opraHu3MOB 1

62 NMMyHHas cuctema yenoBeka 1

63 Pa3znpaxxuMocCTh U peryJsiius y Opranu3MoB 1

64 I'yMopanbHas perynsius 1 SHIOKpUHHAs 1
crcTeMa JKUBOTHBIX M YelloBeKa

65 @DopMBl pa3MHOKEHUST OPraHU3MOB 1

66 [TonoBoe pa3MHO)KeHUE




67

Meiios

68

I'amerorenes. O0pa3zoBaHue U pa3BUTHE
HOJIOBBIX KJIeTOK. JlabopartopHast paborta
«M3ydyeHue cTpoeHus MOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIpenaparax»

0.5

69

WNHpuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akyazKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIMCTKOB

71

Pocr u pazButue xxuBoTHBIX. JlabopaTopHas
pabota «BrIsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap01151me1?1 IIO3BOHOYHBIX KUBOTHBIX)

0.5

72

Brinenenne y opranu3sMoB

73

PazmHoXeHue 1 pa3BUTHE pACTCHUM.
JlabopaTopHas padora «CTpoeHHE OpraHOB
Pa3MHOKEHHSI BBICIIUX PACTCHHUI

0.5

74

WcTopus cTaHOBIIEHUS U pa3BUTHUSA
TFEHETUKH KaK HAyKu

75

OCHOBHBIC TIOHSITHSI U CHMBOJIBI T€HETHUKH.
JlaGopaTopHas pabota «JIlpo3zoduina kak
00BEKT FCHETUYCCKUX HCCIICIOBAHUIN

0.5

76

3aKOHOMEPHOCTH HACJIEIOBAaHUSA
IpU3HAKOB. MoHOrHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabora
"H3yuenue pe3yabTaToB MOHOTMOPHUIHOTO
CKpelIBaHus y qpo30o¢uist”

0.5

77

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBbI MOHOFI/I6pI/II[HOI‘O
CKpCUIMBAaHUA




Ananusupyrouiee ckpemuBanue. Hermomnnoe

78 1
JOMUHUPOBAHHE
JluruOpuiHoe CKpeIBaHue.
79 [Ipaktuyeckas padora «3yuenue 1 05
PE3yJIbTaTOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y IpO30(QHITBD»
80 [{uTomornyeckue OCHOBBI TUTUOPUTHOTO 1
CKPEIINBAHUS
81 ClerieHHOE HaACJeI0BaHKE MMPU3HAKOB 1
82 XpPOMOCOMHAsI TEOPHS HACIICJICTBEHHOCTH 1
83 I'enernka moma 1
84 T'eHoTHn Kak nejIocTHas cucTeMa 1
85 ['eHeTn4eCcKnii KOHTPOJIb Pa3BUTHS 1
pacTeHHii, ’KUBOTHBIX U YeJIOBEeKa
86 MN3MeHYnBOCTh MpU3HAKOB. Bribl 1
W3MEHUYUBOCTH
87 MoaudukanmoHHass K3MEHUYNBOCTh 1
BapuanmonHslii psa v BapuauoHHas
kpuBas. JlaboparopHas pabota
88 «HccnenoBanne 3akOHOMEPHOCTEN 1 05
MOAU(PUKAIIMOHHON U3MEHYUBOCTH. '
[TocTpoenue BapuaimoHHOTO psia U
BapHyalMOHHOW KPUBON»
89 I'enoTunuyeckast U3MEHYUBOCTb. 1
KoMmb6unatuBHas H3MEHYUBOCTh
MyTannoHHast HK3MEHYUBOCTb.
90 IIpakTtuyeckas padora « MyTaruu y 1 0.5

Ipo30¢ Ukl (Ha TOTOBBIX




MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpo1ecca.

91
DONUTeHETHKA U STTUTCHOMUKA
92 I'eneruka yenoBeka. [IpakTudeckas padota 05
«CocraBieHe U aHAJIN3 POIAOCIOBHOIN '
93 MeTo 16l METUITUTHCKOW TeHETHKU
3HaueHNe MEUIIMHCKON TCHETHKH B
94 MIPEIOTBPAIIECHUH | JICYCHUN TeHETUICCKUX
3a00J1eBaHUI YeIOBEKa
OCHOBHBIC TIOHSATHUS CEJICKIIHH.
95 JlabopatopHas paborta «/3yueHue copToB 05
KyJIbTYPHBIX PACTCHUH H MTOPOJI TOMANTHUX
KUBOTHBIX)»
MeTopl CeNeKIMOHHON PabOTHI.
96 JlaGopaTtopHas paborta «M3yueHne MeTo0B 0.5
CEJIEKIIMU PACTCHUIN
JloCTHXKEHUS CENEKIIMU PACTEHHUI 1
97 KUBOTHBIX. [IpakTHueckas padora
«ITpuBuBKa pacTeHui»
08 CoxpaHeHue, U3y4yeHHE U UCTIOJIb30BAaHUE
TeHETUYECKUX PECYPCOB
99 Hroropas koHTpobHAs paboTa
buoTtexHonorus kak Hayka v OTpacib
100 npou3BojicTBa. [IpakTuueckas pabora 0.5
«M3yueHnune 00bEKTOB OMOTEXHOIOTHUI
101 OcHoBHbBIE HaMpaBIEHUS CHHTETUYECKOU

OHMOJIOrUU




XPpOMOCOMHAsI ¥ T€HHAs1 MHKECHEPUs 1
102
MenunuHcKkre OMOTEXHOIOTHH
OBIIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHBbIE
Nem/m | Tema ypoka Kontposbnbie | IIpakTuyeckue Aara wHppoBLIe
Bcero u3yyeHHusi | oOpa3oBaTebHbIE
padoTsbI padoThI pecypest
1 OpontonmonHas Teopus Y. Jlapsuna 1
5 JIBHOKyIIMe CUIIbI ABOJIFOIMA BHIOB 110 Y. 1
JapBuny
Bxonnoit kouTposns. bopsba 3a
3 CYIIIECTBOBAHHE, €CTECTBEHHBIH U 1
HCKYCCTBEHHBINH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
SBOJIIOLIMU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIOIUS U MaKPOIBOJOLUS
5 [Momynsus — sneMeHTapHas eAMHULIA 1
SBOJIIOLIMU
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaiitnOepra. JlabopaTopHas 1 05
pabota «BolisiBIeHUuE N3MEHYUBOCTH Y '
0co0eii 0THOTO BUa»
8 DOnemeHTapHbIe (PAKTOPHI IBOIIOLUU 1
9 Dddext ocHoBarens. dpdexr 1
OyTBLUTOYHOTO TOPIBIIIKA
10 Murpauyu. M3o0maumu nomyJisui: 1
reorpaduueckas, Ouonoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1




(hakTop IBOIIOIMH

12

[TosoBoit oTOOP

13

[TpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3ysbTaT MUKPOIBOJIIOIHH.
JlabopartopHas pabora «3ydenue
apoMop(}030B U HUANOATANITAIIUHN Y
pacTeHUM U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHnil y OpraHn3MoB:

Mopdoiorudeckue, Gu3noI0ruiecKue,
OMOXUMHYECKHE, IOBEIEHUECKHUE.
Jlabopatopnas padota «IIpucnocobenns
OpPraHru3MOB U UX OTHOCHUTECJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bun, ero kpurepun u cTpyKTypa.
JlabGopaTtopHas pabora «CpaBHEHHE BUOB
0 MOP(OJIOTUIECKOMY KPHTEPHIO)»

0.5

16

CrpykTypa Buaa

17

Bunoo6pazoBanue kak pe3yibTar
MUKPO3BOJIOLUU

18

CBs3b MHKPO3BOJIIOIHHU U SITUAECMHUOJIOI N

19

MaKpOBBOHIOHI/ISI. ITaneonTonoruueckue
MCTOAbI U3YUCHHS 3BOJIFOINUN

20

EHOFeOFpa(queCKHC MCTOAbI NU3YYCHUA
3BOJIFOIIMH

21

3M6pI/IOJ'IOFI/ILICCKI/Ie 1 CPAaBHUTCIIBHO-
MOp(I)OHOFI/ILIeCKI/IC MCTOIbI U3YYCHUA
OBOJJIOIINH

22

MOJ'ICKy.]'ISIpHO-l"eHeTI/ILIeCKI/Ie,




OHMOXMMHUYECKHE U MATEMATHUECKHUE
MCTOABI U3YUYCHHA 3BOJIIOIUN

23 OO0mre 3aKOHOMEPHOCTH JBOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB SBOJIIOIMH
o5 HayuHple rUIOTE3bI TPOUCXOKICHHS
KU3HU Ha 3emiie
26 JloHay9HBIE TPEICTABICHUS O 3aPOXKICHHN
KU3ZHU
27 OcHOBHBIE ATanbl HEOPraHUYECKON
SBOJTOIIH
28 I'umoTessl 3apoKICHUS )KU3HA
Hctopus 3emMiu 1 METOBI €€ N3yUeHHS.
29 JlabopatopHas paborta «/3yuenue u 05
OIMCaHHE UCKOMAEMBbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY
30 HauanbHebie 3Tansl opraHu4ecKkoin
IBOJIIOLIMH
31 DBOJIIONHS DYKApHUOT
OCHOBHBIE FTaIlbl IBOJIOLUU
39 pactutenbHoro mupa. [Ipaktuueckas 05
pabota «M3yyenune ocooeHHOCTEH '
CTPOEHUS PACTEHUN Pa3HBIX OTAEIOB)»
33 OCHOBHBIE 3TaIlbl FBOJIOLUH KUBOTHOI'O
MUpa
DBouToLUs )KUBOTHBIX. [IpakTHueckas
34 pabota «M3y4yeHne ocoOeHHOCTEH 0.5

CTPOCHUS IMO3BOHOYHBIX JKUBOTHBIX)»




PazButue xxu3HM Ha 3emMIie o 3pam U

35
nepuoam
36 MaccoBbie BEIMHPAHUS — JKOJIOTUIECKUE
KPHU3HCHI TPOIIIIOTO
37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HUC, Er0
0COOEHHOCTH
38 CoBpeMeHHas cHCTeMa OPraHUIECKOTO
MIPOIILIOTO
39 OCHOBHBIE CUCTEMATUICCKUE TPYIIITBI
OpPTaHU3MOB
40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe
41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKICHUH YeJIOBEKa
MecTo denoBeka B CUCTEME OPraHUIECKOTO
42 mupa. JlaboparopHas padota «M3yueHune 05
0COOEHHOCTEH CTPOEHUS CKeJieTa YeIOBEKa, '
CBSI3aHHBIX C MPSAMOXOKICHUEM
43 JIBIDKyIIIME CHITBI aHTPOIIOTEHE3a
44 CooTHoIIeHHE ONOJIOrHYECKUX U
COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIE CTaJMH AaHTPOIIOTeHE3a
46 [TaneoreHernka u majgeoreHOMHKa
47 DBOJIIOIHS COBPEMEHHOTO YeIOBEKa
UYenoseueckue packl. [Ipaktuyeckas padora
48 «3ydyeHne 3K0JI0rM4ecKuX alarTaini 0.5
YEeJI0BEKay
49 MeX TUCIUTUTMHAPHBIE METO/IBI

AHTPOITIOJIOTUHN




50 KonTponbHas padota 3a 1 momyroaue 1

ol 3apoxIeHUE U PA3BUTHUE IKOJIOTUU 1
Mertozap! skonoruu. JlaboparopHast pabora

52 «3yueHue METoJI0B 3KOJIOrMYECKUX 1 0.5
HCCIIEA0BAHUN

53 3Ha4YeHNE IKOJIOTHUECKUX 3HAHUH IS 1
YeJIoBeKa

o4 DKojorudeckue GpakTopsl 1
Abunornueckue gaktopsl. CBET Kak

55 skonoruyeckuii paxrop. JlabopaTopHas 1 05
pabota «BrisiBnenue npucnocobaeHui '
OPTaHU3MOB K BITUSTHHIO CBETa»
AbuoTtnueckue daktopsl. Temmneparypa
KaK AKOJIOTHYECKUH (pakTop.

56 JlabGopatopHas paborta «BrisiBeHne 1 0.5
MPUCTIOCOOTIEHUIM OPraHU3MOB K BIUSHHUIO
TEMIEPATYPbI»
Abunoruyeckue GpakTopsl. BraxHoCTh Kak

57 sKosiornueckuit pakrop. JlabopaTopHas 1 05
paboTta « AHaTOMHYECKHUE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»

58 Cpenbl 0OUTaHMs OPraHU3MOB 1

59 buonorudeckue puTMbl 1

60 JKuznennsie GopMbl OpraHU3MOB 1

61 buotnueckue hakTopsl 1
3HayeHne OMOTHYECKUX B3aUMOJCHCTBUI

62 JUIsl CYIIIECTBOBaHMsI OPIaHU3MOB B cpejie 1

oOuTaHus




DKOJOrM4eCKHE XapaKTePUCTUKU

63
MOMYJISAITUN
OcHOBHBIE TIOKA3aTEIIN TOIYJISIIIHH:

64 YHCIIEHHOCTb, TUIOTHOCTh, BO3pPACTHAS U
OJIOBAsi CTPYKTypa
OcHOBHBIE TIOKA3aTEIIN TOIYJISIIIHH:

65 POXKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTH, MUTPAIIAN

66 DKoyoru4ecKast CTPyKTypa MOIYJISIUN

67 JlnHAM¥Ka TIOMYJISIAN U €€ PeTyIISIHS

68 KpuBbIe pocTa YUCIIEHHOCTH TIOMYJISIIHH.
KpuBbie BEDKHBaHHS
Dkojoruveckas Hama Buaa. JlabopatopHas

69 pabora «IIpucnocoGneHus: CeMsH pacTeHUN 0.5
K paccesIieHUIO

70 Bun kak cucrema momysiuit

7 3aKOHOMEPHOCTH MOBEJICHHS ¥ MUTPALIAN
JKUBOTHBIX

72 Coo01116cTBO OPraHU3MOB — OHOIICHO3

73 DKocHCTeMa KaK OTKpPBITas CHCTeMa

74 KpyroBopoT BemiecTB 1 MOTOK SHEPTHU B
9KOCHCTEME

75 OCHOBHEBIE TTOKA3aTeIN YKOCUCTEMEI

76 DKOJIOTUYECKUE MUPAMUJIBI

77 N3menenust cooOIIecTB — CyKIIECCUU

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

03€ep U peK. DKOCUCTEMBI MOpEil U OKEaHOB




[IpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI

7 TYHJAP, JIECOB, CTEIIEH, ITyCTHIHb

80 AHTPOIIOTEHHBIE YKOCHCTEMBI

81 Ypboakocucremsr. [Ipaktudeckas padora 05
«M3ydenue u onucaHue ypoOIKOCUCTEMBI» '
3aKoHOMEpHOCTH (GOPMUPOBAHUS

82 OCHOBHBIX B3aMMOJICHCTBHI OpraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

83 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpPTaHNU3MEHHOM, TOMYJISIIIHOHHOM U
HKOCUCTEMHOM YPOBHSIX

84 buocdepa — obuieranerapHas 0601049Ka
3emun

85 VYuenue B. U. Bepnanckoro o 6uocdepe

86 3aKOHOMEPHOCTHU CYLIECTBOBaHUS
onochepnt

87 KpyroBopoTs! BeecTs u
OMOre0XUMHUYECKUE LIUKIIbI

88 3oHanbHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIIH

89 YcTolunBocTh Onochepsl

90 DKOJIOTHYECKUE KPU3UCHI U UX TPUUHHBI

91 BozneiictBue uenoBeka Ha Ouochepy

92 AHTpONOreHHoe BO3AEHCTBHE Ha
PaCTUTENBHBIN U )KUBOTHBIN MU

93 Oxpana npuposl




OcCHOBHBIE IPUHLIUIIBI YCTOHYUBOTO

%4 Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI L
PanmonaibHOE PUPOIONIOTB30BAHKE U

95 COXpPaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3zus 3emiu

96 O600mmenue o Teme «MUKPOIBOIIOIHS U 1
e€ pe3ynbTaTh»

97 O600meHue o Teme «MaKpodIBOIIOIUS U 1
e€ pe3ynbTaThI»

98 O606menue o teme «IIpoucxoxaenue u 1
pa3BUTHE )KU3HU HA 3eMIIe»

99 HroroBast KoHTpoJbHAS paboTa 1

100 O6061menue o teMe «IIpoucxoxaeHue 1
YeJI0BeKa — aHTPOIIOTEHE3)

101 O06o001meHne Mo TemMe «IKOJIOTHUS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)
O6o06menue mo Teme «OpraHu3Mbl U cpeia 1

102 o0uTaHu"Y, «IKOJIOTUI BUIOB U
TOIYJISLIHIN

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus. buonorudyeckue cuctemsl u npouecchl. 10 kmace: yue06. s
o01ieo0pa3oBar. yupexaeHui(npoduibHbIi ypoBeHb) : A.B. Tepemos, P.A.
ITerpocosa . — M.: MHeMoO31Ha

* buonorus. buonorudyeckue cuctemsl u npoiecchl. 11 kmace: yude06. s
o01eo6pazoBar. yupexaeHui(npodmibHeiil ypoBens) : A.B. Tepemos, P.A.
ITerpocoBa . — M. MHeMo3uHa



