


IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yueOHOMY mpeamety "buosorusa" (manee - Owojorus) Ha
YPOBHE cpeaHero oOiero odOpazoBaHMs pa3paboTaHa Ha ocHoBe dDeaepanabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii Deaepannmny,
OI'OC COO, Konuenuumu mnpenogaBaHus ydeOHoro npeamera «buonorus» u
OCHOBHBIX TTOJIOKEHWH (penepaabHoi paboueii mporpaMMBbl BOCITUTAHUS.

Yuebnbiii npeameT «buonorus» yrioyonéunoro ypoBHs usydenus (10-11
KJIACChI) SABJISETCS OAHUM W3 KOMIIOHEHTOB TIpeAMETHON oOmactu «EcTecTBeHHO-
HayuHble mpeaMeThi». CormacHo mnojoxkennam OI'OC COO mnpodumbHbie
yueOHbIC MPEIMETHI, U3yuyaeMble Ha YIiyOJEHHOM YPOBHE, SBJSAIOTCS CIIOCOOOM
maddepennmanmy  oOydeHHsT HAa YypPOBHE CpeaHero oomero oOpa3oBaHHSA U
MPU3BAHBI OOECTICUNTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPETHUM
oOmmM, cpemHuM npodeccHoHaIbHBIM 1 BRICIIAM 0OpazoBanueM. B To ke Bpems
KOKIBIH W3 JTHX YyUeOHBIX TIPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAH Ha
MPUOPUTETHOE pEIieHre 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/1a4, CBA3aHHBIX C MPoQopUEHTAIMEH OO0YyJaroNMXcsi W CTUMYJHAPOBAHHUEM
WHTEpPECAa K KOHKPETHOW OO0NacTH HAyYHOTO 3HAHWS, CBSI3aHHOTO C OMOJIOTHEH,
MEJUIUHOMN, FKOJIOTUEN, TICUXOJIOTHEN, CIIOPTOM WA BOCHHBIM JICJIOM.

[Tporpamma mo yueOHOMY mnpenmery "buosiorua” naét mpeacTaBi€HUE O
e W 3aJadax W3ydeHus ydeOHoro mpenmera «bwmonorus» Ha yriayOonéHHOM
YPOBHE, ONIPEAeIsAeT 00s3aTeIbHOE (MHBAPUAHTHOE) TIPEIMETHOE COACPKAHUE, €T0
CTPYKTYPUPOBAHHME MO pa3fenaM W TeMaM, paclpelieiieHue M0  Kiaccam,
PEKOMEHYeT TMOCISAOBATSILHOCTh W3YUEHHA YYeOHOTO Marepuajga ¢ ydéTroMm
MEKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3CH, JIOTMKH ydeOHOTO Tporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydyatomuxcda. B mporpamme mno Ouonoruu
peaNM30BaH TMPHUHITAIT TPEEMCTBEHHOCTH C HM3YUCHWEM OHOJIOTMH Ha YPOBHE
OCHOBHOrO  oOmiero  oOpa3oBaHusi, Ojarojaps 4eMy  MPOCMATPUBACTCSA
HAMPaBJICHHOCTh HA  MOCJCAYIONMEe Ppa3BUTHE  OWOJOTHYECKUX  3HAHWMH,
OPHUEHTUPOBAHHBIX HA (POPMHUPOBAHHWE ECTECTBEHHO-HAYYHOTO MHUPOBO33PCHHS,
AKOJIOTHYECKOTO MBINIICHUS, TPEACTABICHUI O 3M0pOBOM oOpa3e >KM3HH, Ha
BOCMIMTAHWE OEPEXXHOTO OTHOIICHUS K OKpYy’Karollew mnpupoaHou cpeae. B
mporpaMme 1o OWOJOTHM TakKe TMOKa3aHbl BO3MOXHOCTH YYEOHOTO mMpeaMmera
«buonorua» B peanuzaumu TpedboBanui DOI'OC COO Kk mnIaHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHHIM M TIPEAMETHBIM pe3yjbTaTaM OOydeHus H B
(opMHpPOBAHWK  OCHOBHBIX BHJOB y4eOHO-TIO3HABATCIILHOH  JIEATECILHOCTH
00yYaroIXcsd IO OCBOCHHIO COACPKaHHMS OWOJOTMYECKOro o0Opa3oBaHWs Ha
YPOBHE CpeAHEro o0I1ero ooOpa3oBaHus.

YueOnbiii ipeaMeT «buonorus» Ha ypoBHE cpeaHero o0Iero oOpa3oBaHUs
3aBepiaeT OuOJIOTMYECKOEe OO0pa3oBaHWE B IIKOJIE W OPUCHTHUPOBAH Ha



pacmmpeHue U yriayOjaeHue 3HaHWM OOyYarolMXcs O >KUBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM W KJIETOUHOW OMOJIOrMH, 3MOPHOJOTHMM W OMOJOTHHM Pa3BUTHA,
TE€HETUKH, CEJICKIIMK, OMOTEXHOJIOT MU, SBOIFOLIIMOHHOTO YUEHHUS U SKOJIOTHH.

WNzyuenune yueOHOro mnpeamera «buosorus» Ha yriayOJ€HHOM YpPOBHE
OPUCHTUPOBAHO HA MOATOTOBKY OOYYAOIIMXCA K MOCICAYIOIIEMY MOJIYYEHUIO
OMOJIOTHUECKOTO  O0pa3oBaHWs B By3aX WM OPraHU3alMAX  CPEHEro
npodeccuonanbHoro 06pazoBanus. OCHOBY €ro COAEpPKaHUSA COCTABJIAECT CHCTEMA
OMOJIOTUUECKUX  3HAHWM, TMOJYYEHHBIX TMPU MU3YYEHUH OOY4YarOIMMUCA
COOTBETCTBYIOIIMX CUCTEMATHUUECKUX PA3JIEJI0B OMOJOTHM HA YPOBHE OCHOBHOTO
obiero oOpazosanus, B 10—11 kiaccax »Tu 3HaHUS MoOdy4aroT pasButue. Tak,
pacliupeHbl W yriayOJ€Hbl OMOJIOTMUYECKHE 3HAHWUA O PACTCHUSX, MXUBOTHBIX,
rpudax, OakTepusX, OpPraHu3Me YeJIOBEKa, OOIMX 3aKOHOMEPHOCTSX JKHU3HHU,
JOTIOJIHUTENIHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHHS MPUKIIATHOTO U MOUCKOBOTO
XapaKkTepa, KOTOPhIE MOHO HMCIHOJIb30BAaTh KaK OPUEHTHPHI I MOCICIYIOLIETO
BbIOOpa mpodeccun. Bo3mokHa Takke WHTETparus OHOJIOTHMYECCKHUX 3HAHHWHA C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, MOJYUYCHHBIMU OOYUYAIOIIUMHUCS TMPU U3YUCHUH
¢rzuku, xumMun, reorpadu 1 MaTEMaTHKH.

CrpykTypa mporpaMmbl T0 ydeOHOMY TipeaMeTy 'buomorusa" oTpaxkaer
CUCTEMHO-YPOBHEBBIH M 3BOJIIOIMOHHBIA MOJAXOJbl K W3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapAaKTEPHBIC IS KUBBIX
CUCTEM PA3HOI0 YPOBHSA OPTraHU3allUH, SBOJIIOLIMA OPraHUYECKOro MUpa Ha 3emJie,
COXpaHEHMsI OHMOJIOTMYECKOro pa3HooOpasus tuaHeTel. Tak, B 10 knacce
M3YYaAIOTCS OCHOBBI MOJIEKYJAPHOW M KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUU H
OMOJIOTHM PA3BUTHS, TCHETUKA U CENEKIMU, OMOTEXHOJOTMH M CHUHTETUYECKOM
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAHUA OOYydYarOIIUMXCsA MO OOTaHWKE, 300JIOTHH,
anatomun, ¢usmonornu uejgoseka. B 11 kmacce wu3ydaioTcs 3BOJIOMMOHHOE
YUCHHE, OCHOBBI YKOJIOTUU U yueHune o onocdepe.

YueOHbiii  mpeamer  «buonorua»  npu3BaH  OOECMEUUTh  OCBOCHHUE
00y yYaroIUMHCS OMOJIOTMUYECKUX TEOPUIM U 3aKOHOB, UACH, MPUHIIMIIOB U MPaBWUJI,
JIeKAMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOWU KApTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOO0Opa3uM M OCOOEHHOCTSX KIJIETKH, OpraHu3Ma, MNOMyJIALnY,
OMOILIEHO3a, SKOCUCTEMbI, O BBIJAIOIINXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHbBIX
UCCIICIOBAHUAX B OMOJIOTHH, MPUKIIAJAHBIX aCMEKTaX OMOJIOrMUeCKUX 3HaHui. J[s
pa3BUTUA W TOAJACPKAHUS HMHTEpeca OOydYarolUxcad K OHOJIOTMH Hapsly Cco
3HAQUUTEJIbHBIM 00BbEMOM TEOPETHUECKOr0 MaTepuajia B COACPIKAHUM MPOTPAMMBbI
1Mo OWOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUS M PA3BUTHUSA
TOH WM HMHOW oO0jacTu OWOJOTHMH, BKJIQJOM OTEUECTBEHHBIX M 3apyOE€ikKHBIX
YVUEHBIX B PELICHUE BAXKHEHIITUX OMOJIOTMUYECKUX U SKOJIOTHUECKUX TTPOOJIEM.



[enp nzyuenus yuebHoro npenmera «buosorusy» Ha yriyOa€HHOM ypOBHE —
OBNIaJIcHHe  OOYydYalOMMUMHCSI  3HAHUSAMH O  CTPYKTYPHO-(YHKIIMOHATHHOM
OpraHW3alid JKUBBIX CHCTEM pa3HOTO paHTra ©W TPUOOPETCHUE YMCHHMA
WCIOJIb30BATh TH 3HaHUSA B (DOPMHUPOBAHWM MHTEPECA K OMPENCAEHHOW 00IacTH
npoeccHoHaTbHON NEATCTLHOCTH, CBSI3aHHOHW C OWOJIOTHEH, WiW K BBIOOPY
y4eOHOT0 3aBEACHMS IS MPOJOJDKEHUA OMOJIOTMYECKOTr0 00pa3oBaHuUs.

JlocTrxkeHne 1enu  u3ydeHuss yudeOHoro mnpenmera «buonorusa» Ha
YyIIIyOJIEHHOM YPOBHE 00€CIIEUNBAETCA PEIICHUEM CIICAYIOIINX 3a7a4;

OCBOEHHME OOYYaIOITUMHUCSA CUCTEMBI OMOJIOTHUECKHUX 3HAHWM. 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUAX, KOHIEMIINIX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MPaBUJIAX, COCTABJISIFOIIMUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MUPA; O
CTPOEHUHU, MHOTO00pa3suu MW OCOOECHHOCTSAX OWOJIOTHYECKAX CHCTEM (KJIETKA,
OpraHu3M, MOMYJIANHS, BUI, OMOT€OIeH03, Onocdepa); O BHIAIOIIAXCS OTKPBHITHAX
¥ COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHH,

O3HAKOMJICHHE OOYydYalomMXCA € METOAaMH TO3HAHUWS JKWBOW TPUPOIHI:
HCCIICOBATCILCKIMH  METOJaMU  OMOJIOTMYECKHX HAyK (MOJIEKYJISIPHOW W
KJICTOYHOW OuoJjioruu, SMOpPUOJIOTMM M OWOJOTMM PAa3BUTHUS, TEHETUKU U
CEICKIMKY, OWOTEXHOJIOTUM M CHUHTETUYECKOW OWOJIOTHHU, TaJCOHTOJIOTHH,
SKOJIOTHH),  METOJAAMH  CaMOCTOSITEIbHOTO  TPOBEICHWUA  OMOJIOTHYECKHX
UCCIeNOBaHM B Jjabopatopud W B mpupoae (HaOMOACHHWE, W3MEPEHHUE,
AKCTICPUMEHT, MOJICTTUPOBAHNE ),

OBJIaJICHUE OOYYaIOIMMHUCA YMEHHUSMH: CAMOCTOSTEIBHO  HAXOJUTh,
aHATM3UPOBATh W HMCIOJB30BaTh OHOJIOTMUECKYIO WH(OPMAIIHIO, TMOJIh30BATHCS
OMOJIOTMUECKON TEPMHUHOJIOTMEN W CUMBOJMKON, YCTAHABJIMBATh CBSA3b MEKIY
pa3BUTHEM OHOJIOTHM U  COIUAJIBbHO-)KOHOMHYECKUMH ®  HKOJOTHYCCKUMU
npo0jieMaMu 4YeJIOBEUECTBA, OLEHMBATh MOCJEACTBUSA CBOCH NIEATEIBHOCTH MO
OTHOIIICHUIO K OKPYXKaloIeH MNPUPOAHON cpeae, COOCTBEHHOMY 3A0POBBIO H
3[0POBBIO  OKPYXKAIOIIUX  JIKOJICH; OOOCHOBBIBATH W  COONIOJATh  MEPhI
npoduakTiKd WH(GEKITMOHHBIX 3a00JI€BaHMA, TTPaBMIIa TTOBE/ICHUS B TIPHPOJC U
obecrieueHusi 0E30MAaCHOCTH COOCTBEHHOW >KM3HENEATENIbHOCTH B UPE3BBIUAMHBIX
CHUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepHU30BaTh
COBPEMCHHBIC HAYUHbBIE OTKPHITHA B 00J1aCTH OMOJIOTHH,

pa3BHUTHE Y O0YUYAIONIMXCA WHTEIUICKTYAJIbHBIX U TBOPUECKUX CITOCOOHOCTEH
B TMPOIMECCe 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBHITHIMHA W COBPEMEHHBIMH
UCCIICIOBAHUSIMU B OWMOJIOTMM, PEIIAEMbIMHU €10 Mpo0ieMaMu, METO0JIOTUEH
OMOJIOTHUECKOTO UCCIIEIOBAHUS, MPOBEICHUAS AKCTICPUMEHTATTBHBIX
UCCIICTIOBAHUM, pELICHUs] OMOJIOTUUECKUX 33/1a4, MOJCIUPOBAHUS OMOJIOTMYECKUX
00BEKTOB U MPOLIECCOB;



BOCITUTAHUE Y O0YYAIOMUXCS TICHHOCTHOTO OTHOINEHHUS K KUBOW TPUPOJC B
IIEJIOM M K OTJCIBHBIM €€ 00beKTaM 1 ABJICHUAM;, ((OPMHUPOBAHUE SKOJIOTHUECKOH,
TeHETHUECKOW TPaMOTHOCTH, OOINEH KyJIbTYphl TIOBEACHUS B TPHPOJE;
WHTETrPaliy €CTECTBEHHO-HAYUHbBIX 3HAHUI

npuoOpeTeHre  OOydYaloMMMHUCS  KOMIIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOTIONB30BAaHAN (COOJIOICHHE TIPABWIJI TOBEICHUS B TPHUPOAE, OXPaHbI
BUJIOB, PKOCUCTEM, Orochephl), COXpaHEHUHA COOCTBEHHOTO 3/I0POBHA M 3JI0POBBS
OKpyXaromux JroAer (coOmoacHuss Mep TNpoduIakTUKA — 3a00JeBaHUM,
obecrieueHre 0€30TAaCHOCTH >KU3HEACITEIbHOCTH B UPE3BBIUAWHBIX CHTYAITHAX
OPUPOAHOTO W  TEXHOTCHHOTO  XapaKTepa) HAa OCHOBE  MCHOJBb30BAHUS
OMOJIOTUUECKUX 3HAHUN U YMEHUH B MOBCETHEBHOM JKU3HU,

CO3JIJaHWE  YCJIOBHM  JJid  OCO3HAHHOrO  BbIOOpa  OOyYarOIUMHCH
AHJIABUAAYAJTbHON 00pazoBaTEILHON TPACKTOPHUH, CIIOCOOCTBYIOIIEH
MOCJICYIOIIEMY TTPO(ECCHOHAIEHOMY CaMOOTIPEJCIICHAIO, B COOTBETCTBHH C
WHIUBUY ATbHBIMH WHTEPECAMH Y TIOTPEOHOCTAMH PETHOHA.

OO01iee yncao 4acoB, OTBEACHHBIX HA U3YU€HUE OWMOJIOTUM Ha YriyOJEHHOM
yPOBHE cpeaHero ooiero odbpazosanus, cocrapiger 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heaemo), B 11 xracce — 102 waca (3 waca B Henenio).

Ot6op opraHu3alMoHHBIX ()OPM, METOJOB M CPEACTB OOydUeHHS OHOJIOTHH
OCYHIECTBIISIETCS ¢ YUETOM Crenu(pUKN €ro COACPKaHWS M HAMpPaBJICHHOCTH HA
MPOOJDKEHHE  OMOJIOTHYECKOTO O0pa3oBaHWsI B OPTaHM3AIMAX  CPEIHETO
po(eCCHOHATFHOTO M BRICIIIETO 00pa30BaHUA.

O0s3aTebHBIM YCIOBUEM MPU OOYUEHUN OMOJIOTHUH HA YIyOJEHHOM YPOBHE
ABIIACTCS TIPOBEJICHUE JTAa0OPaTOPHBIX W TpakTHueckux pador. Taxxke yuactue
00y4JaroMuXCAd B BBHITIOJIHCHUHM TMPOSKTHBIX M YUeOHO-HCCIIeTOBATEILCKIX PAbOT,
TEMaThKa KOTOPBIX OMPEACNSICTCS YUUTENeM Ha OCHOBE  HMEIOIIHUXCSA
MaTePUATBHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIIOBUH.



COJAEPKXAHUE OBYUEHUA
10 KUIACC

ConepxaHue TporpamMMbl, BBIACIIEHHOE KYPCUBOM, HE BXOAUT B TMPOBEPKY
rocyIapcTBeHHOM utoroBoi arrectamuu (I A).

Tema 1. buosorus kKak Hayka

CoBpeMeHHass OMOJOTHS — KOMILJIEKCHAs Hayka. Kparkas ucropus pa3BuTus
Ouojornv.  buojorMueckue  HaykM M U3Y4ae€Mble UMM TPOOJIEMBI.
OyHIAMEHTAJbHbIE, TPUKIAIHbIE W TOUCKOBBIE HAyYHbIE HWCCICIOBAHUS B
OMOJIOTHH.

3naueHre OMONOTHH B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYUHOM
kaptuHel Mupa. IIpodeccnn, cpsazanHbie ¢ OHMojorHel. 3HaucHUE OWOJOTHH B
MPAKTHUECKON  NEATENBHOCTH UEJIOBEKA: MEJIUIMHE, CEJIbCKOM XO34MCTBE,
MIPOMBILLJIEHHOCTH, OXPAHE MPUPO/IBI.

JemoHcTpanumn

[Moptpersr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, U. lapsun,
VY. I'apseit, I'. Mennens, B. . Bepnanckuii, U. I1. [1aBnos, . 1. Meunukos, H.
H. Basuos, H. B. TumodeeB-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubsl 1 cxembl: «CBsS3b OMOJIOTMM C JIPYTUMHM Haykammu», «Cucrema
OMOJIOTUUECKUX HAYK.

Tema 2. /KuBble cucTeMbl U UX H3yYeHHE

JKuBbie cucTteMbl Kak TOpeAMET u3ydeHus Ouosioruu. (CBOHCTBA JKHUBBIX
CUCTEM: €JIMHCTBO XHMMHWYECKOrO0 COCTaBa, MAMCKPETHOCTh U UEJIOCTHOCTD,
CJIO)KHOCTh MW YHOPSIIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPraHU3allus,
CaMOBOCIIPOU3BEJCHUE, PA3APAXKUMOCTb, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHuv3allui >KUBBIX CHCTEM: MOJEKYJISAPHBIN, KIETOUYHBIMH,
TKAQHEBBIH, OPraHU3MECHHBIN, MONYJIAIIAOHHO-BUI0BOM, 3KOCHUCTEMHBIN
(buoreonienoTHueckmit), Omocdepnsrit. [lporecchl, TPOUCXOMANIINE B KHUBBIX
cuctemax. OCHOBHbIE TpHW3HAKHA >XWBOTO. KW3HH Kak ¢opMa CymEeCTBOBAHUS
marepud. Hayku, n3yyaroiine >KMuBbi€ CUCTEMbI HA PA3HBIX YPOBHIX OPraHU3alNU.

Nzyuenune xuBbix cucteM. Metoasl Ouonornueckoil Hayku. HabGmonenwe,
U3MEPEHUE, SKCIIEPUMEHT, CUCTeMaTu3alus, MeTaaHanus. [loHsaTue o 3aBucumMon u
He3aBUCHUMONM mnepemeHHOM. [lnaHupoBanme »skcrnepuMeHTa. I[locTtaHoBka U
nposepka runote3. Hynepas runore3a. [loHaTHe BHIOOPKH U €€ NOCTOBEPHOCTD.
Pa3zbpoc B Ouonornueckux nAaHHbIX. OILIEHKA JOCTOBEPHOCTH MOJYUYECHHBIX
pe3ynbTatoB. [IpuumHBl MUCKAXKEHUS PE3yJIbTATOB H3KcrepuMmeHTa. lloHsaThe
CTAaTUCTUUYECKOTO TECTA.

JemoHncTpanmu



Tabmuubsl 1 cxembl: «OCHOBHBIE NPHU3HAKKA KU3HW», «bHosornueckre
cucteMbl», «CBOHCTBA KUBOW Marepumny, «YPOBHH OpraHu3alu KUBOU
npuposb», «CTpoeHHE MKUBOTHOW KIIETKN», «TKaHU JKUBOTHBIX», «CHUCTEMBI
OpraHoB YeEJIOBEUECKOTO opraHusMay, «buoreonenosy, «bmocdepa», «Metompr
W3YUYEHUS )KHUBOUN TIPUPOIBIY.

OOopynoBanue:  jmabopaTopHoe  oOOpyAoBaHME  JId  TPOBEACHUA
HAOII0/ICHUM, U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTnueckass paodora «lcnonp30BaHWE PA3IUYHBIX METOAOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — crpykrypHO-QyHKIIMOHAIbHAS €aWHUIIA >kuMBOro. Mcropus
oTkpbITus KieTku. Paboter P. ['yka, A. Jlesenryka. Kierounas teopus (T. IlIsanH,
M. Illneiinen, P. Bupxos). OCHOBHBIC TOJIOXKEHUS COBPEMEHHOW KIICTOUHON
TEOPUHU.

Metoapl  MOJIGKYJSPHOM M KIETOYHOHW  OMOJIOTMH:  MUKPOCKOIIHS,
xpomarorpadus, mexTpodopes, METOa MEUSHBIX aroMoB, JU(GEPEHITHATHHOES
1eHTpuyTupOBaHue, KyJIbTUBUPOBAHUE KICTOK. M3yuenue @uxcuposantvix
K1emok. DIEKTPOHHAs MUKpockonus. Kongoranenas muxpockonusi. Bumanvhoe
(npudsicuzHeHnoe) uzyyeHue Kiemox.

JemoHcTpanumn

IToptpetsi: P. I'yk, A. JleBenryk, T. IlIBann, M. IlIneiiaen, P. Bupxos, K. M.
bap.

Tabnuibsl 1 cxembl: «CBETOBOW MHUKPOCKOMY, «DJEKTPOHHBIA MUKPOCKOMY,
«HcTopust pa3BUTHS METOA0B MUKPOCKOTIHIY.

OOopy0BaHUE: CBETOBOW MHMKPOCKOI, MHUKPOIPENApaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

IIpakTuyeckass padora «l3ydueHHe METOAOB KIECTOUYHOH OHMOJIOTHH
(xpomarorpadus, snekrpodopes, mubdepenHimanbHoe TEHTPU(YTHPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi opraHu3zanus KJIeTKu

XUMHUUECKUNA COCTaB KJIETKHA. Makpo-, MUKPO- U YJbTPAMUKPOIJICMEHTHI.
Bona u €€ ponb kak pacTBOpPUTENA, PeareHTa, y4yacTHE€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysauuu. MuHepajbHble BEIIECTBA KJIETKH, WX OMOJIOTHUYECKas
poJib. Pojib KATHOHOB M AHUOHOB B KJIETKE.

Opranuueckue BEUIECTBA KIIETKU. buosorndeckue mnoauMepbl. benku.
AMMWHOKHUCIIOTHBIN cocTaB OenkoB. CTPYKTYpbl O€aKOBOM MoJiekybl. [lepuuHas
CTPYKTypa Oejka, NENTUIHAs CBA3b. BTopuuYHas, TpeTHUYHAs, YETBEPTUUHAS
cTpyktypsl. Jlenarypamms. CsoiictBa OenkoB. Kmaccudukamms — OenkoB.
buonornueckne pynkimm 6emkoB. [puonsi.



YrneBoasl. MoHOcaxapuapl, AMCAXAPU/Ibl, OJIATOCAXAPUABI U MOJUCAXAPHU/IBI.
O6mmii TwaH CTpoeHWS W (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornueckue GpyHKIMM yrIIeBOI0B.

Jlvmuaer. ['mapodunsHO-rHAPOdOOHBIE cBOticTBA. Kitaccudukarus munumos.
Tpurmunepunbl, docdomunuabl, BOCKH, CcTepouabl. buonormueckue GyHKIMN
aunuoB. O01me cBOMCTBA OMOJIOTHYECKUX MEMOPAH — TEKYUYECTh, CTIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYTPOHUIIAEMOCTb.

Hyxkneunoseie kucnotel. JJHK u PHK. CrtpoeHne HYKJIEMHOBBIX KHCJIOT.
Hykneorunpl. Ilpuanun kommiementapaocty. [IpaBmio Yapradda. Crpykrypa
JIHK — nmBoitnas crmpans. Mectonaxoxaenue u ouonorndeckue pynkmmm JTHK.
Bunaet PHK. ®ynkiun PHK B knetke.

Crpoenue monekyyibl AT®. Makpospruueckue cBsizu B Mmosekyyne ATO.
buonornueckne pynkmmm AT®. BoccranoBiaeHHbIe IEPEHOCUNKH, UX (DYHKITUN B
kietke. J[pyeue wuyrneozuompugocpamer (H1®). CexsenupoBanue JIHK.
Memoowi eenomuxu, MpaHCKpUNMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouoorus: OHOXUMHUCCKHE W OMO(HM3HUCCKHE HCCIICIOBAHHS
COCTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl Ouomosiekyd. Mooeruposanue
CmpyKkmypwl U QyHKkyuil 6UOMONEKYI U UX Komniexcos. KomnviomepHiii Ousdiin u
OpeaHudecKuti CUHmMe3 OUOMOIEKYIL U UX HENPUPOOHBIX AHANIO208.

JemoHcTpanumn

[Toptpetsr: JI. [lonunr, JIx. Yorcon, ®. Kpuk, M. Yunkunac, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Iuarpammbi:  «PacnpenenieHne XMMHUECKHUX HJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeaeneHue XuMUUECKUX 3JIEMEHTOB B KUBOU MPUPOAEY.

Tabmuibsl 1 cxembl: «llepuoauueckas TadaMIIa XUMHUUYECKUX SJEMECHTOBY,
«CTpoeHue MOJEKYJbl BOJbI», «BemectBa B cocraBe opranusMoBy, «CTpoeHHE
MOJEKYIbl Oenika», «CTPYKTypbl O€NKOBON MOJEKYJbl», «CTPOCHUE MOJEKYJ
yraeBoaoBy, «CTpoeHue MoJiekyn JunuaoBy, «HyKJIeMHOBBIE KHUCIIOTHIY,
«Ctpoenue monekyysl ATOy.

OO0opyoBaHUE: XUMHUUECKAs MOCY1a U 000pYA0BaHKE.

JlaGopaTtopHast pabora «OOHapykeHHE OEIKOB C MOMOIIBIO KaueCTBEHHBIX
peakuuny.

JlaGopatopnas  paGora  «lcciaemoBaHuWe ~— HYKJIEHHOBBIX  KHCTIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u GpyHKIUM KJIETKH

Tunbl KJIETOK: SyKapuoOTHUECKas W TnpokapuoTudeckas. CTpyKTypHO-
(dhyHKIIMOHATBHBIE 00PA30BAHMS KIICTKH.



Crpoenue npokaproTHueckoi kineTku. Kietounas cTreHka OakTepuil U apxei.
OcobeHHOCTH CTpOoeHHS TeTepoTpodHOH u aBTOTPOHONW MPOKAPUOTHUECCKUX
KJIETOK. MecTo 1 poJib MPOKAPUOT B OMOLICHO3aX.

Crpoenue u (hyHKIIMOHUPOBAHUE AYKApUOTHYECKOU KJIETKH.
[Tnasmatnueckas wmemOpana (mmasmamemma).  CTpykTypa  IIa3MaTHUYECKOW
MeMOpaHbl. TpaHCHOPT BEIIECTB UEpe3 MIa3MATUUYECKYI0 MeMOpaHy: MacCUBHBIN
(maddysus, obneruénnas auddysusi), aKTHBHBIA (MEPBUYHBIA W BTOPUYHBIN
akTuBHBIA TpadcnopT). [lomymponumaemocts wmemOpansl. Pabota Hatpuii-
KaJIMEBOTO HAcoca. DHIOIMTO3. MUHOMUTO3, (arormuro3. Dk30muTo3. Knerounas
crenka. CTpykrypa v QyHKIIAA KICTOYHOW CTEHKH PACTEHUM, rprOOB.

Iutomnasma. I{uto3omb. [lutockenet. JBuxeHnue nuroria3Mbl. OpraHoubl
KieTku. OnHOMEeMOpaHHbIE OPraHOWAbl KJIETKH: SHAOMIA3MAaTHUECKas CETh
(OIIC), anmapat ['ombmku, TU30COMBI, UX CTpoeHHE W (yHKIHMHA. B3amMoCBs3b
OJTHOMEMOPAHHBIX OPraHOMAOB KJIETKH. CTpPOEHHE TPaHYJAPHOTO PETUKYJIyMa.
Mexanuzm nanpasienus 6eaxkos ¢ IIIC. CuHTe3 pacTBopuMbix OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuiéi  (arpaHynspHBIA)  SHIOTUIA3MATHUYCCKHI
perukyiym. CekperopHas ¢yHKums anmapara ['onbmku. Moougurayus denxos 6
annapame 'onvoxcu. Copmuposka 6eaxog ¢ annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIeTKE. Bakyonn pactutenbHbIX KieTOK. KieTtounbiid cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOWABl  KJICTKH:  MUTOXOHAPWUM,  IUIACTHUJBIL.
Ipoucxoxcoenue mumoxonoputi u niacmuo. Cumoduocenes (K.C. Mepeocrosciuii,
JI. Mapeynuc). Crpoenne w (yHKIIMA MHUTOXOHApWH W mactun. [lepsuunsie,
BTOPWUYHBIE W  CIIOKHBIE  TJIACTHAB  (DOTOCHHTE3UPYIOMHMX  IYKAPHOT.
XITOpPOMIaCThl, XPOMOILUIACTHI, JIEHKOIIACTHI BHICIIUX PACTCHUH.

HememOpanusie opranouanl kimetku CTpoeHne W (yHKIUA HEMEMOpaHHBIX
OPraHOU/JIOB KJIETKH. Pubocomsi. lIpomexcymounwie Gunamenmai.
MukpodunamenTtsl. Axmunogvie  muxpoghuiamenmol.  MpIIICUHBIE  KIETKH.
Axmunogvie komnonenmol Hemwviuteynvlx kiemox. MukporpyOouku. KietouHbii
ueHtp. CTpoeHME M JBWXKEHHE KIYTHUKOB M PECHUYEK. MUKpOTpyOOUKH
muToriasMel.  LleaTpuons. benxu, accoyuuposamnvie ¢ MukpouiameHmamu u
Mukpompybouxamu. Momopnwie oenxu.

Anpo. Obonouka siapa, XpOMATHH, KapuOIUIa3Ma, SAPBIIIKU, UX CTPOCHUE U
dbyaknun. Sneprbiii  6enkoBbI MaTpukc. [IpocTpaHCTBEHHOE PaACTIONOKCHUE
XpOMOCOM B HWHTEpPA3HOM SANpe. IYXpoMamuH u ecemepoxpomamut. benxn
XpOMaTHUHA — THUCTOHBI. Jlunamuxa s0epHoli obonouku 6 mumose. Hoepuwiii
Mpancnopm.

Knerounsie BrmtoueHus. CpaBHUTEIbHAS XAaPAKTEPUCTUKA KJIETOK 3YKAPUOT
(pacTUTENbHOMN, JKUBOTHOM, TPUOHOI).

JemoHncTpanmu



[Toptpetsl: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuibsl U cxembl: «CTpoeHUE SYKAPUOTUYECKOH KIEeTKM», «CTpoeHue
KUBOTHOM  kieTkn», «CTpoeHue  pacTuTeNnbHOM  KiIeTkW», «CTpoeHue
MHUTOXOHAPUMY, «Aapoy, «CTpoeHrne NPOKAPUOTHUECKON KIIETKNY.

OOopyoBaHHE: CBETOBOW MUKPOCKOI, MHUKPOIPENApaThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEeNapaThl 0aKTEPUAIbHBIX KJIETOK.

JlaGopatopunass pabGora «l3yueHue CTPOSHHMS KIE€TOK Pa3IHUHBbIX
OpPraHU3MOBY.

IIpakTHueckas padora «l3yueHue CBOWCTB KJIETOUHON MEMOPAHBIY.

JladopaTopHass padora «lcciaenoBaHue Ia3MoNin3a W JACIUIa3MOjIu3a B
PACTUTEbHBIX KIETKAX).

IIpaxkTuyeckass padora  «l3ydueHue  JABMIKEHMS  ILIUTOIUIa3Mbl B
PACTUTEbHBIX KIETKAX.

Tema 6. O0MeH BellleCTB U NMpeBpAallleHH e YHEPTriH B KJIeTKe

AcCUMUIAIUAS U TUCCUMUWIISIIIUS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnbsl oOMeHa
BCIECTB. aBTOTPOGHBIH W TeTepOTPOGHBIA. YUacTHe KHUCIOPOJa B OOMEHHBIX
mpoieccax. OHepreTuueckoe obecneueHue kieTku: npespaiieHue ATO B
0oOMeHHBIX Tpolieccax. DepMEHTAaTUBHBIA XapakTep peakuud KIETOYHOTO
MeTtabonmuama. DOepMeHThI, MX CTPOCHHE, CBOHCTBA W MEXAHU3M JCHCTBHA.
Kodepmentsr. Otmmuns (GepMEHTOB OT HEOPTAaHMUYECKHX KaTajau3aTopoB. bemkwu-
aKTUBATOPHl W OCIKU-MHTHOWUTOPHI. 3aBUCHMOCTH CKOPOCTH (PepMEHTATHBHBIX
peaKIuii OT Pa3IMYHBIX (DAKTOPOB.

[TepBuuHbBI CHUHTE3 OPraHUYECKUX BEIIECTB B KIeTke. DOTOCUHTES.
Anokcueennwviti u oxcueennwlii pomocunmes y oaxmeputi. Ceemocobuparoujue
nuUeMeHmvl U NUeMenmvl peakyuonHo2o yenmpa. Poap XJIOpOIiacToB B MpoLEecce
cdborocunTe3za. CreroBas u TeMHOBas ¢aspl. Pomoowvixanue, Cs., Cp. u CAM-muno
¢pomocunmesa. TlponykTuBHOCTH (hoTOCHHTE3a. Brnmsaue pa3znuuHbiX (hakTOpPOB
Ha CKOpOoCTh (poTocuHTe3a. 3HaUeHHE (POTOCHHTE3A.

XEMOCHUHTES. Paznoobpazue OPraHNU3MOB-XEMOCUHTETUKOB
HUTPUGPUITUPYIONIHE OaKTEPUH, >KeNe300aKTePHH, CEPOOAKTEPHH, BOJOPOTHBIE
OakTepuu. 3HAUCHUE XEMOCHHTE3A.

AHaspoOHbie opraHu3mbl. Bujabl OpokeHus. [IpoaykTbl OpOKEeHHMS W HX
UCIOIb30BAHUE YEIOBEKOM. AHA’POOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO3OYIUTENHN OOJIC3HEH.

AspoOHBIE OpPTraHU3MBI. Jranbl SHEPreTHYECKOrO oOMeHa.
[ToaroToBuTenbHbIN ATaMn. [ THKOIN3 — OECKUCIOPOAHOE PACIIEIIIICHUE TITFOKO3HI.

buosiornueckoe OKUCIEHUE, WU KIETOUHOE AbIXxaHWe. Pojib MUTOXOHAPHUIA B
npoiieccax Ouojoruueckoro okucieHus. [uknnueckue peakuun. OKUCIUTEIBHOE
dbochopummupoBanue. Iuepeus memoOpanHoeo epaouenma npomonos. Cunmes



ATD: paboma npomounoit ATO-cunmaszer. llpemmyniecTBa a’3poOHOTO MyTH
oOMeHa BemmecTB nepea aHadpoOHBIM. D¢ EKTHBHOCTH SHEPreTHUECKOro 0OMeHa.
lemoHcTpanumn

[Toptpetst: JIxk. Ilpuctiu, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Onrenpbrapar, [1. Mutuenn, ['. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DoTocuHTE3)», « IHEpreTUUeckuii 0OMeH», «brnocuHTes
oenka», «Ctpoenune hepMeHTay, « XEMOCHHTERY.

OO0opyoBaHUE: CBETOBOM MHMKPOCKOM, O0OOPYAOBAHHUE ISl MPUTOTOBJICHUA
MOCTOSTHHBIX M BPEMEHHbBIX MUKPOIPENApPaTOB.

JlaGopaTtopHnass  padora «l3yueHHME  KaTaJIMTUUYECKOH  aKTHUBHOCTH
(hepMeHTOB (Ha MPUMEPE aMIITa3bl WJTH KaTajiasbl ).

JlabopaTopHas pabora «l3yucHue QepMEHTATHBHOIO paCHICIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENIBHBIX U dKHUBOTHBIX KJIETKAX).

JlabopaTopnas padora «CpaBHeHHE TporeccoB  (DOTOCHHTE3a H
XEMOCUHTE3a».

JlaGopatopnasi paGota «CpaBHEHHE ITPOIECCOB OPOKECHUSA U ABIXAHUS.

Tema 7. HacneacreeHnass nH(popmanus M peajusanusi eé B KJIeTKe

Peakuun marpuuHoro cuHtesa. [[puHIMN KOMITJIEMEHTAPHOCTH B PEAKIUAX
MaTPUYHOTO CHHTE3a. Peanmzarus HaciaeAcTBeHHOW mMHpopManmu. [ eHeTnyecknid
KOJ, €ro cBoWcTtBa. TpaHckpuniusa — MarpuusHblii cuHTe3 PHK. I[lpunumns
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAJIIEIbHOCTh, ACUMMETPHUUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemxe. Hexooupylowue PHK.

Tpancnsus u €€ sranbl. Yuactue TpancnopTHeix PHK B GnocunTese Oenka.
VYcnosua Ouocunre3a Oenka. Komupoanue amuHokuciaor. Ponb pubocom B
ounocuHTe3e OenKa.

Cospemennvie npeocmaesienusi 0 cmpoenuu 2enog. OpraHusaius reHomMa y
MPOKAPUOT U SYKApUoT. Perynsius akTUBHOCTH T€HOB y MpOKapuoT. ['unotesa
ormepona (®. XKaxob, K. Mano). MonexyndpHvie mexanuzmvl SKCNPECCUU 2eHO8 Yy
aykapuom. Pons xpomamuna 6 peeynsiyuu pabomel 2enog. Perynsamus oOMEHHBIX
npoiieccoB B KiieTke. Kierounslii romeoctas.

Bupycer — Heknerounsie GopMbl KU3HA M OONMHATaTHBIC TTapa3uThl. CTpoeHue
MPOCTHIX W CIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHenHvili Yuki
JIHK-cooeporcawyux  eupycos, PHK-cooepocawux e6upycos, oOaxmepuoghacos.
Obpamuas mpanckpunyus, pegepmasd, uHmezpasd.

Bupychbsie 3a00ieBanus denoBeka, xuBOTHbIX, pactenuit. CITU/, COVID-
19, commanbHbie U MEIUIIMHCKHE TTPOOJIEMBI.

buounpopmamura: unmeepayusi u ananuz O6oILUUX Maccugos («bigdatay)
CMPYKMYpHbIX Ouoa0cudeckux oannwvix. Hanomexuonocuu 6 buonocuu u meouyune.
Ipoecpavmupyemvie hynxyuu d6eaxos. Cnocobwvl 00CMasKU 1eKapCcms.



JemoHcTpanumn

[Toptpersr: H. K. Komeuos, /1. . iBanoBckui.

Tabmunpl u cxembl: «buocnHTes Oenmkay, «l'eHeTnueckuit Koa», «Bupycei»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3aHue MOJEIU BUPYCay.

Tema 8. /KusHeHHbI LIUKJI KJIETKH

Knerounsréi 1wk, ero mepuwoasl W peryisamma. HMutepdaza w MuUTO3.
OcobeHHoCcTH TIpolleccoB, mMpoTekatommx B WHTepdase. [loaroroBka KiIeTkH K
nenenuto.  llpecuHreTnuecknii  (MOCTMUTOTHYECKHM),  CHHTETHUECKHH U
MOCTCHHTETHUCCKUH (MPEMUTOTHUCCKHUH ) IEPHOIBI HHTEP(DA3HI.

Marpuunsii cunte3 JIHK — permmukanus. [Ipunanunsr perumkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATHBHBIA  CHHTE3, AHTHNAPAJUIEIBHOCTD.
Mexanuzm perukanun JIHK. Xpomocombl. Ctpoenue xpomocoM. Temomepsl u

TelloMepa3a. XPOMOCOMHBIM HA0Op KIETKH — KapuoTum. JIWMJIOWIHBIH |
rarjiouHbIA  HAOOPBI XpOMOCOM. | OMoJioruyHble XpoMOCOMBbI. [losoBbie
XPOMOCOMBI.

llenenne knetkm — wmuTo3. CTagud MWUTO3a W TPOUCXOMSIIME B HHUX

npoueccsl. Tunbl MuTo3a. KapnoknHe3 u nuTOKMHE3. bruonornueckoe 3HaueHUE
MHUTO3Q.

Perynsauus MuTOTHYECKOrO LMKIA KieTku. [IporpamMmmupyemas KjieTouHas
rudesib — anomnTos.

Knerounoe smpo, xpoMocombl, (PyHKITMOHAJbHAA TEHOMHUKA. Mexanuzmvl
nponughepayuu, ougppepenyuposru, cmapenusi u eubenu xiemokx. «l{ughposas
KIeMKay — Ouounpopmamudeckue mooenu QYHKYUOHUPOBAHUS KIIEMKIU.

JemoHcTpanumn

Tabmuubl 1 cxembl: «KU3HEHHBIH MUK KIETKH», «Mwutosy, «CTtpoeHue
xpomocomy, «Pemmmkanua JJTHK».

OO0opynoBaHUE: CBETOBOM MUKPOCKOM, MUKpoIpenapathbl: « MHUTO3 B KIETKaX
KOpENIKA JIYKay.

JlaGopaTopnasi pabora  «lM3yueHne  XpoMOCOM  Ha  TOTOBBIX
MHUKpPOTIpEnapaTaxy.

JlaGopaTtopnast padora «HabmoaeHre MuTO3a B KJI€TKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MHKPOTIPENaparax ).

Tema 9. CtpoeHue u GyHKIUM OPraHU3MOB

buonoruueckoe pazHooOpazue OPraHu3MOB. OJIHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOUHBIE OPTraHU3MBbI.

OcOOEHHOCTH ~ CTPOEHUA W JKUBHEACATEIBHOCTH  OJHOKJIETOUYHBIX
opranu3moB. bakrtepum, apxew, OJHOKJIETOUHbIE TPUOBI, OJHOKJIETOUHBIE
BOJIOPOCIH, APYTrue NpoTUCThI. KoJIOHHaIbHbIE OPraHU3MBbI.



B3auMocCBsA3p 4acTel MHOTIOKJIETOYHOrO OpraHu3Ma. [KaHW, OpraHbl W
cucteMbl opraHoB. OpraHu3M Kak eIMHoe 1esoe. [ 'oMmeocras.

Tkanum pacTtenuid. Tunbl pacTUTENbHBIX TKaHEW: oOpa3oBaTesbHAs,
MOKPOBHAs, MNPOBOJAILAS, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTPOEHUS,
(hyHKIIMH 1 PacIoIOKEeHHs TKAHEH B OpraHax pacTeHUH.

TkaHW KUBOTHBIX M YETIOBEKA. THMBI KUBOTHBIX TKAHEHW. 3MUTEIAAIbHAA,
COCMMHUTEIbHASA, MbIIeUHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (YHKIUHA |
PACMOJIOKEHHS TKAaHEH B OPraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie M T'eHEepaTUBHbIE OpraHbl pacteHuid. OpraHbl H
CHUCTEMBbI OPTraHOB KUBOTHBIX U UesioBeKa. OyHKIIMK OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranusmoB. Kapkac pacrenuid. CKeneThl OJHOKICTOUHBIX H
MHOTOKJIETOUHBIX >KMBOTHbIX. HapykHbli W BHyTpeHHuH ckener. CTpoeHue u
THUIIBI COEIMHCHUS KOCTEH.

JIBrokeHUEe  OpraHm3MoB.  J[BMOKEHHME  OJHOKJIETOYHBIX  OPTraHU3MOB:
aMEOONIHOE, KTYTUKOBOE, PECHUUYHOE. [IBMIKEHHE MHOTOKJIETOUHBIX PACTCHHIA:
TPONU3MBI M HACTUHU. JIBHIKEHWE MHOTOKIIETOYHBIX JXMBOTHBIX M YEIIOBEKA!
MbInreuHas cucrema. Peduexc. CkeneTHbie MBITIITH U WX padoTa.

[lutanne oprammsmoB. Ilornmomenne BOIBI, YIJIEKACIOrO Ta3a |
MHHEPAIBHBIX BEIIECTB pPacTeHHUAMH. [luTaHme KMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKJICTOUHOE TuUIEBapeHue. [IuTaHue MNO3BOHOYHBIX >KUBOTHBIX. OTaEmbI
MALICBAPUTENIBHOTO TpakTa. [lumeBapurensHbie skene3pl. llumneBapurenbHas
CHCTEMA YEITIOBEKA.

Jlpixanue opranu3MoB. Jlprxanue pactenmii. [Ipixanne »kxuBoTHBIX. [Iuddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKHA. KokHOE ApIxaHue. J[pIxarenpHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixanue. J[pixaHue MO3BOHOUYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIOKHEHUE CTPOEHUA JIETKUX TMO3BOHOYHBIX JKUBOTHBIX.
JlpIxatenbHasd CHCTEMA 4YEIOBEKAa. MEXaHW3M BEHTWIALMM JIETKUX Y TNTHIL U
MJIEKONUTAOUX. Perynsius apixanus. J[pIxaTeabHbie 00bEMBI.

TpaHcmopT BEIIECTB y OPraHW3MOB. TPAHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancmopt BemecTB y KUBOTHBIX. KpoOBeHOCHas cucTteMa W €€ Oprassl.
KpoBeHocHasi cucreMa MO3BOHOUHBIX JKMBOTHBIX W 4enoseka. Cepaile,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru kpoBooOpallleHHus. OBOJIOLMOHHbBIC
YCJIOKHEHUSI CTPOEHUA KPOBEHOCHOW CHCTEMBI MO3BOHOUHBIX XUBOTHBIX. PaboTa
cepaua v €€ peryisuus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Beiaenenuwe y
#uBOTHbIX. CokpaTuTenbHbie Bakyosin. OpraHbl BblaeiaeHud. OunabTpanus,
CEeKpelrs U 00paTHOE BCACHIBAHME KAK MEXAHWU3Mbl Pa0OThl OPraHOB BBIACJICHHUS.
CBs13b MOJOCTH TEJA C KPOBEHOCHOW U BBIACIIUTENIBHON cucTeMamu. Briaenenue y



MO3BOHOYHBIX JKABOTHBIX W uenoBeka. [louku. CtpoeHne u (pyHKITMOHHPOBAHUE
Hedpona. ObpazoBaHre MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoOB. 3alllUTa y OJHOKJICTOUYHBIX OpraHu3aMoB. Cropsl
OakTepuld W UHUCTHI NPOCTEHIIMX. 3alllMTa Yy MHOTOKJIETOUHBIX PACTCHUI.
Kytukyna. Cpeacrsa macCUBHON U XMMUYECKOH 3a1UThl. OUTOHIUIBI.

3almra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI W WX MNPOU3BOJHBIE.
3amuTa opranusMa OT Oojie3Hel. MIMMyHHas cuctema denoBeka. KieTtouHblit u
TYMOPAJIbHBIH WUMMYHUTET. BpoXaéHHBIH W TPHOOPETEHHBIN CreupUICCKAN
UMMYHUTET. Teopusi KIOHATbHO-ceNnekTuBHOrO umMmyHuteta (I1. Opmux, ©. M.
bepuer, C. ToneraBa). Bocnanmurenbabie OTBETH OpraHu3MoOB. Poib BpOKIEHHOTO
MMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHU.

PazmpaxkumocTte ®W  perynsaums |y  OpraHusmoB. Pa3znpaxxumocts y
OMHOKJICTOUHBIX OpraHu3moB. Takcucel. Pa3zapaxumMocTs W peryjdaius y
pacteHuii. POCTOBBIE BElIECTBA U UX 3HAUYCHHUE.

HepBHas cucrema m pedmexktopHas perymanus y >XWUBOTHBIX. HepmHas
cUCTEMA U €€ OTENbl. DBOJIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CHCTEMBbI
y KMBOTHBIX. OTHENBI TOJOBHOTO MO3ra TMO3BOHOUYHBIX >KHBOTHBIX. Pedimexc n
pedekTopHas ayra. be3ycinoBHbIE B YCIOBHBIC PE(PIESKCHI.

['ymopanbpHas peryisuus U SHAOKPHUHHAS CHUCTEMA >KMBOTHBIX W UEIOBEKa.
Kene3pl SHAOKPUHHOW CHUCTEMbI M HMX TOpPMOHBI. JlelicTBHE TOPMOHOB.
B3auMocBa3p HEpBHOW W JHAOKPUHHOW cucTeM. [ mmoramamo-runodusapHas
CUCTEMA.

JemoHcTpanumn

[Toptper: W. I1. [TaBnos.

Tabmuubsl 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbBIC
Bojopocan», «bakrepuny, «lIpoctelimue», «OpraHbl LBETKOBBIX PACTEHUIY,
«CucteMbl  OpPraHoOB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HacekoMmbix», «Tkanu pactrenmity, «KopHeBbie cucteMbl», «CTpOCHHE CTEOJIS»,
«CTpoeHUE JHUCTOBOM TIJIACTUHKKY, «TKaHW KUBOTHBIX», «CKENET 4eIOBEKa»,
«ITumeBaputenbHas cucrema», «KpoBeHOcCHas cucrtemay, «JlpIxarenbHas

CHUCTEMAY, «HepsHas CHUCTEMAY, «Koxa, «Mbl1euHas CHUCTEMAY,
«BpiaenutenbHas cucTeMay, «OHAOKPUHHAA cHucTeMay, «CTPOSHHME MBI,
«Mmmynutery,  «KumeuHomojgocTHbiey, «CxeMa  TWATAHWUA  PaCTECHHI,

«KpoBEeHOCHBIE CHUCTEMBI TO3BOHOUYHBIX JKUBOTHBIX», «CTpPOCHUE THUIPHIY,
«CTtpoeHue miaHapuun», «BHYTpEeHHee CTPOEHUE M0XKJeBoro uepBs», «HepBHas
cuctreMa poio», «HepBHas cucrema gArymikuw», «HepBHas — cuctema
npecMbikaomuxcs»,  «HepBras  cuctema  ntuny, «HepBHas — cucrtema
MiekonuTaronux», «HepBras cuctema uenosekay, «Pedmexey.



OO0opyoBaHUEe: CBETOBOM MHUKPOCKOMN, MUKpPONpenapaThl OJHOKIECTOUHBIX
OpPraHW3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBHUHBI MOJUTFOCKOB, KOJIIEKI[UU
HACEKOMBIX, HUIJIOKOXKHMX, UBbIE AK3EMILIAPbl KOMHATHBIX PAacTeHU, repOapuu
pacTEHHWH pa3HBIX OTHACJIOB, BJAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM O€CIMO3BOHOUHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
000pyAOBAHUE AJISI AEMOHCTPAIIMN MOYBEHHOTO U BO3YIIIHOTO MUTAHUS PACTCHUH,
pacHIeTUICHAS KpaxMaJjia U OSJIKOB 1o AeicTBHEM (hePMEHTOB, 000PYAOBAHKE IS
JEMOHCTPALMK OMbITOB MO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXATEbHBIX IBUKEHUN, MOJIESTA TOJIOBHOT'O MO3Ta PA3INUHBIX KUBOTHBIX.

JladopaTopHas paboTa «3yueHue TKaHEH paCTCHUINY.

JlaGopaTtopHasi paGora «3yueHue TKaHEeH >KUBOTHBIX).

JlaGopaTtopHasi padora «l3ydueHrne opraHoB [IBETKOBOTO PACTCHUS.

Tema 10. PazmHo:KeHne U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHUS OPTaHU3MOB. Oecrionoe (BKIIIOUas BETETATUBHOE) W
nosioBoe. Buael  Oecronoro  pa3MHOXKEHUSA:  MOYKOBAHWE,  CHOPYJISAIUA,
(dhparmMeHTanys, KJIOHAPOBAHUE.

ITonosoe pasmuoxenue. [lomoBbie kieTku, wiau rameTbl. Meiios. Craguu
Mero3a. [loBenenue xpomocom B Meioze. KpoccuHrosep. broiorndeckuii CMbICTT
MeHO3a HW TIOJIOBOTO Tporecca. Meio3 W €ro MeCTO B SKM3HEHHOM  IUKJIC
OpPraHU3MOB.

[IpenzapoapimeBoe pa3sutue. [ aMeToreHes y >kuBOTHBIX. [10JIOBBIE JKEIIE3HI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KJIETOK. CniepmaTorenes u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnmogoTBOpeHHe ©W  SMOPHUOHAIBHOE Pa3BUTHE KUBOTHBIX. (CrocoObI
OIJIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBruyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DOMOPHOIOTHS — HAyKa
0 Pa3BUTUH OPTaHU3MOB. Mopghocenes — oOna u3 enasuwix npoodaem smOpUOIOcUL.
Konyenyusi mopghocenos u  mooenu mopgoeenesa. Cramum >MOpHOTEHE3a
KUBOTHBIX (Ha mpumepe Jarymiku). [pobmenme. Tumsl  apoOieHws.
Jlemepmunuposannoe u HedepmuHupogannoe oOpoonenue. bracmyna, munwvi
onacmyn. OCOOCHHOCTH JAPOOJNEHHS MIICKONMUTAIOIMINX. 3apOABIIICBbIE JIUCTKH
(racTpymsius). 3akaaKka OPraHoOB U TKAHEH W3 3apOBIIIEBIX JTUCTKOB. B3anMuoe
BJIUSHUE YACTeW Ppa3BUBAIONIECTOCS 3apojblia (SMOpHOHAIbHAS WHIYKINA).
3aknagka TUlaHA CTPOCHMS JKMBOTHOTO KaK  PE3yJIbTaT  UEPAPXHUECKUX
B3aUMOJICHCTBUI TeHOB. BrudHue Ha SMOPUOHAIBHOE PAa3BUTHE PAZTUUYHBIX
(haKTOPOB OKPYIKAIOIICH CPEIbI.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanbHbld miepuoAd. [Ipsmoe u
HempsaMoe pa3suTue. Passutre ¢ metamopdo3oM y  OECIO3BOHOYHBIX U
MO3BOHOUYHBIX JKUBOTHBIX. bHOJIOrMUECKOEe 3HAUCHWE MPAMOrO0 W HEOPSAMOro



pPa3BUTHA, UX PACHPOCTPaHEHUE B mpupoAe. Tumbl pocra KUBOTHBIX. DaKTOPHI
PEryJIALIMN POCTA XKUBOTHBIX U uejoBeka. CTaauu moCcTIMOPUOHAIBHOTO Pa3BUTHUA
y )KMBOTHBIX U ueioBeKa. [lepuoasl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTHUECKUE MTPOLIECCHI.

Pasmuoxxenne u pazsutue pactenuid. ['ametodur u crmopodur. Meiioz B
JKU3HEHHOM IKJIe pacteHuil. (OOpa3oBaHue CHop B IIpolecce Mekhosa.
l'ametorenes y pacrenuil. OIMUIOJOTBOPEHUE W PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BOWHOE OIJIOAOTBOPEHHE Y I[BETKOBBIX pacTtenuil. OOpa3oBaHue u
Pa3BUTHE CEMEHH.

MexaHu3Mbl PETYISALUA OHTOI€HE3a Y PACTCHUMN U )KMBOTHBIX.

JemoHcTpanumn

[Toptpetsi: C. I'. HaBamun, X. [Ilnemas.

Tabmuubl 1 cxembl: «BeretaTuBHOE pa3sMHOXKEHHE», «THIBI OECHoa0ro
pa3sMHOXEHU», «Pa3MHOXKEHHE XJIaMHAOMOHA/bI», «Pa3MHOXKEHUE SBIJICHBIY,
«PasmHOXeHHEe THAPBDY, «Meho3y, «XpomocoMbly, «IameroreHes», «CTpoeHue
AUIEKTIETKH U criepMaTo3ousa», «OCHOBHbIE CTaauu OHToreHe3an, «lIpamoe u
HempsAMoe pa3BuTuey, «Pa3Buthe Malckoro xkyka», «Pa3BuThe capaHumy,
«Pa3Butue narymkuy, «J[BOMHOE OIMJIOAOTBOPEHHE VY LBETKOBBIX PACTCHUN,
«CTpoeHHE CEeMSH OJHOMOJIbHBIX W JBYJOJIbHBIX pacTeHUi», « KHU3HEHHbIA UK
MOPCKOM  KamycThl», «KHW3HEHHBIM 1UKI  Mxa», <OKW3HEHHBIM UK
ManopoTHUKAY, « KU3HEHHBIH IIUKIT COCHBI».

OOopyoBaHHE: CBETOBOM MHUKPOCKON, MHKPOMNpEnaparbl SHLIEKIETOK H
CIIEPMATO30MI0B, MOJENb «|[UKIT pa3BUTHUS JIATYIIKAY.

JlaGopaTtopHasi pabGorta «l3yueHrne CTPOCHHS TMOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOTIpEnapaTaxy.

IIpakTnueckass padora «BbisBIeHHE NPHU3HAKOB CXOJACTBA 3apPOJbIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopatopHnas pabora «CTpoeHHE OpPraHoB Pa3MHOXEHHMS BBICIIHX
pacTECHUNY.

Tema 11. I'eHeTka — Hayka 0 HAaCJeACTBEHHOCTH M H3MEHYHBOCTHU
OPraHu3MoB

Hctopusi CcTaHOBJIGHHS W PA3BUTUS TEHETUKM Kak Hayku. Pabotel [
Menpnens, I'. ne ®puza, T. Moprana. Posib O0T€UeCTBEHHBIX YUYEHBIX B Pa3BUTHH
renetuku. Padotel H. K. Konbiosa, H. 1. BaBunosa, A. H. benozepckoro, I'. /1.
Kapmnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE TCHETUUYECKHUE MOHATUS U CUMBOJIBI. | OMOJIOTHUHBIE XPOMOCOMBI,
AJUICJIbHBIE TE€HbI, AJIbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA W PEUECCHUBHBIN
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTa, UACTAS JIMHKS, THOPHUIBI, TEHOTHII, (PSHOTHII.



OCHOBHbIE =~ METOJbl ~ TE€HETUKU. THOPUIOJIOTHYECKAN,  IUTOJOTHUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKH M.

lemoHcTpanumn

[Toptpersr: I'. Mengens, I'. ne ©pus, T. Mopran, H. K. Komsnos, H. W.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabnuibl U cxeMbl: «MeTobl TEHETUKNY, «CXEMbI CKPEIIIUBAHUSY .

JladopaTopHass pa6Gora «/Ipo3odmia kKak OOBCKT T'€HETHYECKHX
HCCIIEIOBAHUINY .

Tema 12. 3aKoHOMEpPHOCTH HACJEACTBEHHOCTH

Monorubpuanoe ckpemvanue. IlepBblii 3akoH MeHnens — 3aKOH
eMHOoO00pa3us ruOpuAoB MepBOro nokonaeHusd. [Ipasuno nomunupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH paclICUICHUs NPU3HAKOB. [[UTONIOrMYECKHE OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHUs. | UMOTE3a YUCTOTHI FaMeT.

AHanuzupymoniee ckpelrBanue. [[poMeKyTOUHbIA XapaKkTep HACACIOBAHHUS.
PacuienyieHrie mpu3HAKOB MPU HEMOJIHOM JOMUHUPOBAHUH.

JluruOpuaHoe ckpeiupanue. Tpetuid 3akoH MeHaens — 3aKOH HE3aBUCUMOT0
HACJICIOBaHUsT ~ MpU3HAKOB.  LluTojlorMueckue  OCHOBBI  AUTHOPUIHOIO
CKpEIIMBAHUSL.

CuerienHoe HacneaoBaHue npusHakoB. Padotsl T. Moprana. CuemsieHHoe
HACJICIOBAHUE TEHOB, HAPYILICHUE CLEIUICHUS MEXAY TIeHaMHu. XPOMOCOMHasd
TEOPUS HACIEACTBCHHOCTH.

I'eneTrka nojla. XpoMOCOMHBIH MEXaHU3M OMNPEIEICHUA Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBI M reTeporameTHbil moj. ['eHeTnueckas
CTPYKTYpa MoJoBbIX XpoMocoM. HacrienoBanue mpu3HaKkoB, CLICTUICHHBIX C MTOJIOM.

I'enoTun kak uenocTHas cucrema. [lnefioTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXKECTBEHHbIM ajienu3M. B3auMoAeiCTBHE HEAUICbHBIX TEHOB.
Komnnementaprnocts. Onuctas. [lonumepus.

['eHeTHUEeCKMiT KOHTPOJIb PAa3BUTHUS PACTEHUM, >KUBOTHBIX W UEJIOBEKa, a
Takke (PU3HUOJIOTUUECKUX TPOIECCOB, TOBEACHUS W KOTHUTWUBHBIX (DYHKIIHH.
['eHeTHUECKE MEXAaHMU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJICHCTBUSA «XO35IMH
— TApa3suT» U «XO35MH — MUKPOOMOM». ['€HeTHUeCKHEe acleKThl KOHTPOJA W
W3MCHECHHS HACIICICTBEHHON MH(OPMAITHHU B TIOKOJICHAAX KJIETOK U OPTaHU3MOB.

JemoHcTpanmu

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

Ta6nuibt 1 cxembl: «IlepBbiit U BTOpOi 3akoHbl Menaens», « TpeTuii 3akoH
Meunaensy, «AHanu3upyollee ckpenmpBanuey, «HenosHoe TOMUHHUPOBAHUEY,
«CremyieHHOe HAClIeIOBAaHWE TPU3HAKOB y Jpo3odmuib»y, «[eHeTuka Tmonay,



«Kapuotunm  denomeka», «Kapuwotun mpozodwmier»y, «Kapmotum —mTHIBDY,
«MHOKEeCTBEHHBIH ajieIn3my, «B3auMoaeiCTBUE TEHOBY.

OOopynoBanue: MoOACHb Uil JEMOHCTPAIlMU 3aKOHOB €AWHOOOpa3us
ruOpUIOB TIEPBOTO TOKOJICHUS W PACHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTPALMA 3aKOHA HE3aBHCMMOTO HACJIEAOBAHMSA MNPHU3HAKOB, MOJEIb AJIS
JEMOHCTPALMHA CLETUIEHHOTO HACIEAOBAaHUSA IMPU3HAKOB, CBETOBOWM MHKPOCKOII,
MUKponpemnapar: «J{po3odunay.

IIpakTuueckass padora «M3yueHune pe3yJbTaTOB  MOHOTHOPUIHOTO
CKPEIIMUBAHUS Y TPO30QHITBI».

IIpakTnueckass  paGora  «/3yueHue  pe3yJbTaToB  AUTHOPUIHOTO
CKPEIIMBAHUS Y TPO30(HUITBI».

Tema 13. 3aKoHOMEPHOCTH H3MEHYNBOCTH

Bzanmoneiicteue reHotMna w cpeasl npu  (popmupoBaHMH (PeHOTHTIA.
N3meHunBOCTh Mpu3HakoB. KauecTBEHHbIC U KOJUYECTBEHHbIE MpPU3HAKU. Bumibl
W3MCHUMBOCTH . HEHACJICACTBEHHAA W HACJICICTBCHHAS.

Momudukanmonnas W3MEHUYMBOCTh. Pomb  cpemst B (pOPMUPOBAHUH
Moau(pUKAIMMOHHON W3MeHunBOCTH. Hopma peakimu mpusHaka. BapuarnmoHHbIN
psan w BapmanmonHas kpuBas (B. Woramncen). CpoilicTBa MOIu(pUKAIIMOHHON
W3MEHYUBOCTH.

['enoTnueckas n3MeHUMBOCTh. CBOWCTBA TEHOTUNMYECKONH U3MEHUMBOCTH.
Buapl reHOTUTHYECKON N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAA.

KomOnHaTuBHass HM3MEHYMBOCTh. MeH0O3 M MOJIOBOM MpoIecc — OCHOBA
KOMOMHATUBHOW U3MEHUMBOCTH. PoJIb KOMOMHATUBHOM U3MEHUMBOCTHU B CO3JAHUU
T€HETUYECKOT0 pa3Hoo0pa3us B Mpeeax OTHOrO BUA.

MyTaluuoHHass W3MEHYMBOCTh. Buabl MyTalui: TEeHHbIE, XPOMOCOMHBIE,
reHoMHbie. CHOHTAHHbIE W  WHAYLMPOBAHHbIE  MyTauuu. SaepHble U
HUTOIIa3MaTH4YecKue MyTanuu. COMaTUUYECKUE U MOJIOBbie MyTauuu. [Ipudunbl
BO3HUKHOBEHUs MyTaumii. MyTareHsl W WX BIHMSHUE Ha OpPraHu3MBbl.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKHX PSIAOB B
HacieacTeeHHoW w3MenunBoctd (H.M. Basuios). BHesnepHas w3MEeHUMBOCTh W
HACJICACTBEHHOCTD.

OnuceHemuxa U SNUCCHOMUKA, pOJb  dNUSEHEMUYECKUX (pakmopos 6
HAC1e008aHUY U USMEHYUBOCINU (PEHOMUNUYECKUX NPUSHAKOS8 Y OPCAHUSMOS.

JemoHcTpanumn

[Toptpetsr: I'. ne ®pwus, B. Moranucen, H. Y. Basunos.

Tabmumper w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
A3MEHUYHBOCTB, «KomOuHaTuBHAS W3MEHUYHUBOCTH Y, «Meiosy,
«OnnonoTBopeHue», «I eHeTnueckue 3a00JeBaHus YeloBekay, « Buabl MmyTanuiiy.



OOopynoBaHue: XKUBbIE U Te€pPOAPHBIE SK3EMILISIPhl KOMHATHBIX PACTCHHM,
pucyHku (potorpadun) )KUBOTHBIX C PA3TMIHBIMA BHIAMHA U3MEHUNUBOCTH.

JlabopaTopHas padora «Hccnenopanue 3aKOHOMEPHOCTEH
MOAU(UKAMOHHON W3MEHUMBOCTH. [loCTpoeHWE BapWAIMOHHOTO psAma W
BapPUALIMOHHON KPUBOWY.

IlpakTnueckass padora «Myrtamuu y  apo3odwisl  (Ha  TOTOBBIX
MHUKPOTIPETIapaTax ).

Tema 14. I'eneTuxa 4esioBeka

Kapuotun uyenoBexka. MexayHapoaHasd mporpaMmma HCCICIOBAHHUS TeHOMA
yergoBeka. MeToapl  M3YUYEHHsS  TE€HETMKM  UEJOBEKA.  TCHEAJOTMYECKH,
ONM3HEIOBHIH, IUTOTCHETUYECKHUM, MOMYJIALUOHHO-CTAaTUCTUYECKUH,
MOJIEKYISPHO-TEHETHUECKU . CoBpeMeHHOE onpeeacHue reHOTHUNA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, M'CHOTUIIUPOBAHKUE, B TOM YHUCJIE C MOMOIIbIO
[T11P-ananu3a. HacneacteenHble 3a00JieBaHUs YeJIOBEKA. | €HHbIE U XPOMOCOMHBIE
0osie3HM 4esioBeKa. boJie3HW ¢ HACIEACTBEHHON MNPEApacHoSiOKEHHOCTHIO.
3HauCHUE MEIUIIMHCKOW T€HETUKHA B MPEAOTBPALICHUNA U JICUEHUU MCHETUUECKUX
3a00J1€BaHUI UYesioBeKA. MEIUKO-TEHETUUECKOEe KOHCYJIbTUpOoBaHuE. (CTBOJIOBbBIC
KJIeTKU. [IOHATHE «TEHETHUECKOTO Tpy3a». DTHUUECKUE ACMEKThl UCCIAEIOBAHUNA B
00J1aCTH PEIAKTUPOBAHUSA TEHOMA U CTBOJIOBBIX KJIETOK.

['enerndeckne (hakTOpsl TOBBIMICHHOW YYBCTBHUTEIIBHOCTH HYEJIOBEKA K
(pr3rHecKOMy M XUMHUYECKOMY 3arpsA3HEHUIO OKPYKAoIIeH cpenpl. | eHeTnueckas
MPEAPACHOJIOKEHHOCTh YETOBEKA K MATOJIOTHAM.

JemoHcTpanumn

Tabmuipl 1 cxembl: «Kapuotun uenosekay, «MeTobl U3YUEHUS TCHETUKH
yenoBekay, «l eHeTHUeCcKrue 3a00JICBaHUS YETTOBEKAY.

IIpaxkTudeckasi padora «CocraBieHHUE U aHAJIA3 POAOCIOBHOM.

Tema 15. Cenexkuuisi 0praHu3zMoB

JloMecTUKalMs W CEJCKIUA. 3apOXKJICHUE CEJICKIMA M JIOMECTUKAIIWH.
Yuenne H. WM. BaBunoBa o IleHTpax NPOMCXOXKACHHUA W MHOrooOpas3us
KYJbTYPHBIX pacTeHuil. Ponb cenekiiuu B CO3MaHUM COPTOB PACTEHUN W MOPOJ
*uBOTHbIX. CopT, TMOpoJa, IUTaMM. 3aKOH TOMOJIOTMYECKUX PSAJOB B
HacJieJACTBeHHOM wu3MecHumBoctTM H. WM. BaBuwnoBa, ero 3HaueHue s
CEJICKIIMOHHON PadOTHI.

Metoapl cenekimoHHON padoThl. MCKyCCTBEHHBIM OTOOpP: MacCOBBIA U
WHIMBUAYJIbHBIH. Oranbl ~ KOMOMHAUMOHHOW  cenekuuu.  McneiTanue
npou3BoauTeaeH Mo moTtoMcTBy. OTOOpP MO TEHOTHUNY C MOMOINBI OLEHKHU
(eHOTHITA MOTOMCTBA M OTOOP IO TEHOTHUTTY ¢ oMOTIbi0 aHanm3a J[HK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJA  CEJIEKIMOHHOW  padoThI.
PaananimoHHbI 1 XUMHUUECKUNA MYTareHe3 Kak UCTOYHUK MYTAlM Y KyJbTYyPHBIX



dbopm opraam3moB. lcnonp3oBaHWe TEHOMHOTO PEAAKTUPOBAHUS W METOJIOB
pekomOuHaHTHBIX JIHK A5 nonydeHus ncxoqHoro marepuana sl CEASKIUH.

[Tonyuenue MOJIUTIJIOUIOB. BuyTtpusuaosas ruOpUIn3aIuA.
bnuzkopoAacTBeHHOE — cKpemuBaHue, WM uHOpuauHr.  HepoacteeHHoe
CKpEIlMBaHWe, Win ayTOpuauHr. ['erepo3uc W ero mnpuuuHbl. Mcnonb3oBaHue
rereposnca B cenekuuu. OTnanéHHas rudOpuauzanus. [Ipeogonenue Oecrmoaus
MEKBUAOBBIX THOPUAOB. JOCTHKEHUS CEJIEKIIMA PACTEHUN U JKUBOTHBIX. « 3e1énas
DpesooyUs ».

CoxpaHeHue U U3yUYCHUE TEHETHUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U
WX JUKUX PpOAWYEed  AJiA  CO3JaHUs  HOBBIX COPTOB W ruOpPUAOB
CEIbCKOXO3AUCTBEHHBIX  KYJIbTYp. H3yuenue, coxpamenue u  ynpaeieHue
CCHEMUYECKUMU PeCYPCaMUl CeIbCKOXO3SAUCMBEHHBIX U NPOMBICTIOBLIX HCUBONHBIX
8 YeJIsix YAYYULeHUs CYUeCm8YIOuUX 1 CO30AHUSL HOBLIX NOPOO, JTUHUT U KPOCCO8, 8
MoM 4Hucie ¢ NpUMEHeHUueM COBPEMEHHbIX Memo008 HAYYHLIX UCCIEO08AHUI,
nepeooswix uoeli 1 NepcneKmueHbixX MexHoI02Ul.

JemoHcTpanumn

[Toptpers: H. WU. Basunos, U. B. Muuypun, ['. /I. Kapneuenko, II. IL
Jlykbsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuibl v cxembl: «L[eHTpbl TPOUCXOKAECHUA U MHOT000pa3us KyJIbTyPHBIX
pacTeHuity, «3aKOH TOMOJIOTMUECKUX PSAJOB B HACIEACTBCHHOM M3MEHUHUBOCTHY,
«Metoabl cenekiumny, «Otnanéunas ruopuauzanus», «MyTtarenesy.

JladopaTopHasi padota «/3yueHrue cCOPTOB KyJbTYPHBIX PACTEHUN U MOPOJ
JOMAITHUX KUBOTHBIX).

JlaGopaTtopHasi paGora «l3ydueHue METOAOB CEIICKIIUM PACTEHUMN .

IIpakTHueckasi padora «IIpuBuBKa pacTeHHITY.

Ikckypcusi «OCHOBHbIE METOAbl M JOCTHXKCHHUS CEJIEKIMM PAaCTCHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, MJIEMECHHYIO dbepmy,
COPTOUCIIBITATEbHBIA YYaCTOK, B TEIJIMYHOE XO3AHCTBO, B JIaDOPAaTOPHIO
arpOYHHUBEPCUTETA WIIH HAYYHOTO TICHTPA)».

Tema 16. buoTexHoJ10rus U CHHTETHUYECKAs OM0JIOTHS

OOBEKThI, HMCMHOJIb3YEMbIE B OHUOTEXHOJIOTHU, — KJIETOUHBICE W TKAHEBBIC
KYJbTYPBHI, MUKPOOPTraHU3MBbI, 170'¢ XapaKTEPUCTHKA. TpaauimonHas
OMOTEXHOJIOTUA:  XJICOOMEUEHHE, TOJYYEHHUE KHUCIOMOJIOUHBIX  MPOAYKTOB,
BUHOJEAUE. MukpoOuonoruueckuii cuHTe3. OOBEKThl MUKPOOHOJIOTMYECKUX
texHojoruii. [Ipon3BoacTBO O€1Ka, aMUHOKHCIOT 1 BUTAMUHOB.

CoznaHue TEXHOJOTHI M WHCTPYMEHTOB LICJICHAMPABICHHOTO U3MEHEHUA U
KOHCTPYUPOBAHUA T'€HOMOB C LENbIO MOTYUCHHUS OPraHU3MOB U UX KOMIOHEHTOB,
COJICpKaIMX HE BCTPEUAIOIIHNECS B MPUPOIC OMOCUHTETUUECKUE MY TH.



Knetounasa unxeHepusa. MeToabl KyJIbTypbl KJIETOK U TKAHEH pacTeHUN U
#uBOTHbIX. KpuoOanku. Comarudeckass ruOpuau3anus W COMATHUCCKUH
smOpuorene3. Mcmonb30BaHUE Tramiou0B B CEJICKLUMHW pacTeHuil. [loayuenue
MOHOKIOHAIbHBIX anmumell. Hcnoav3oeanue MOHOKIOHAIbHBIX U NOJIUKTOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJAOTBOPEHUE. PeKoHCTpyKIus
AUIEKIIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOA TpPaHCIUIAHTALMKU ANEP KIETOK.
Texnonocuu 0300p0OGJIeHUA, KYIIbIMUGUPOBGAH S U MUKPOKIOHATIbHOO
PABMHONCEHUSL CENIbCKOXO3AUCBEHHBIX KVILIYP.

XpoMOCOMHAasi W TEHHass WHXKEHepus. HCKYCCTBEHHBIH CHHTE3 TE€HA H
KoHcTpyupoBanue pekomOuHanTtHbIX JIHK. Cozoanue mparnceennvix opeanuzmos.
JIOCTH>KEHUST W MEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHXKEHEPUHU.
DKOJIOTUYECKHUE U AITUUECKHUE MPOOIEMbI TCHHOM UHXKXEHEPUH.

Menunmackue 6notexnosorun. [loctrenomuas mudposas meaumuHa. [11P-
JWarHocThka. MeTaOoIoMHBIM aHajanu3, TEHOLCHTPUYECKUH aHalau3 IpoTeoMa
YyeJoBeKa JJIA OLEHKH COCTOSIHUA €ro 370poBbs. VCHob30BaHUE CTBOJOBBIX
Kkietok. TapretHas Tepanusi paka. 3D-OuouHkeHepuss s pa3pabOTKu
(yHTaMEHTATHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHH, CO3JaHHS KOMIUTCKCHBIX
TKAHEW COUYETAHWUEM TEXHOJOTHUH TPEXMEpHOro OMompwHTHHTA W ckaddonauara
JUISL PEIICHUS 3a7a4 MePCOHATN3UPOBAHHON MEIUIIMHBI.

CoznaHne BEKTOPHBIX BAaKIMH C LEJbI0 OOECMEeUCHUs KOMOMHUPOBAHHOM
3ammTel 0T Bo30Oymuteneid OPBU, ycTaHoBieHHME MOJEKYISPHBIX MEXAHU3MOB
¢dbynknmonuposaaus PHK-conepsxammx BUPYCOB, BBI3BIBAIONIMX OCOOO OIACHBIE
3a00J1€BAHUS YEJIOBEKA U KUBOTHBIX.

JemoHcTpanumn

Tabnuipl u cxemsbl: «cnonb30BaHUE MUKPOOPTAaHU3MOB B MPOMBIILIEHHOM
pou3BOACTBEY, «KileTouHasa UHKEHEPUN», «[ €HHAA UHIKCHEPUS».

JlaGopaTopHasi padora «3yueHue 00bEKTOB OMOTEXHOJIOTHI.

IIpakTHueckasi padora «lloydyeHue MOTOUHOKUCIBIX TPOTYKTOBY.

Jkckypcusi «bHOTEXHOIOrMA — BaKHEHINAs MPOU3BOAUTEIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TTPOU3BOCTBO )Y,

11 KVIACC

Tema 1. 3apoxxaeHue W pa3BHUTHE 3IBOJIOMUOHHBLIX TpeACTaABJIEHUN B
onoJioruu

OomonuonHas Teopus Y. [lapsuHa. IIpeAnochbuiKM BO3HUKHOBEHUA
napsuHU3Ma. JKu3Hb 1 HayuyHas aeatenbHOCTh Y. [lapBuHa.

JIBYOKyTIie CHITBI HBOTIOTIH BUAOB 1o Y. JlapBuHy (BhICOKAast HHTCHCHBHOCTD
Pa3MHOXXEHUSI OpPraHW3MOB, HACJICACTBEHHAas M3MEHUYMBOCTh, Oopbda 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U MCKYCCTBEHHBI OTOOD).



Odopmnenne cuaTeTHUeckor Teopun sBomommu (CTD). HeltpanmbHas
Teopus HBomoiuu. CoBpeMEHHas HSBONIONMOHHAA  OWOJIOTHA. 3HAUYCHHE
ABOJTIOITMOHHON TeOprr B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KAPTUHBI MHUPA.

JlemoHcTpanumn

[Toptpetsi: Apuctotens, K. Jlunnel, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosbe, U. Jlapsun, C. C. Yersepuxon, 1. . IImansraysen, k. XonaeiH, /. K.
benses.

Tabnuubr u cxembl: «Cuctema xuBod mnpupoasl (mo K. JluaHE)»,
«Jlectoumia xuBbIx cymectB (mo Jlamapky)y, «Mexaausm QopmupoBaHus
MPUCTIOCOOJICHN y pacTeHWid W JKUBOTHHIX (mo Jlamapky)», «Kapra-cxema
MapipyTa nytemectsua Y. Jlapsunay, «Haxoaku Y. lapsunay, «®opmbl 00pbOBI
3a cymecTtBoBanuey», «llopombr romybeity, «Muoroobpasue KymbTypHBIX (HopMm
KarmycTD», «[1opoasl JOMAITHAX KUBOTHBIXY», «CxemMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. Jlapsuny)», «CxemMa COOTHOINEHHUS MABMXKYIIUX CHJI 9SBOJIONNANY,
«OCHOBHBIE TIOJIOKEHUSI CUHTETUUECKOM TEOPUH SBOJTIOLII Y.

Tema 2. MUKpPO3BOJIIOLUS U €€ pe3yJIbTAThI

[Tonynsauua kKak 3JA€MEHTapHAs €auHULA 3BOMIOUUN. COBPEMEHHBIE METO/IbI
OLICHKH T'€HETUYECKOro pa3zHooOpa3usi W CTPYKTypbl mnomyssuuid. M3meHenue
reHooHIa TOMYJAIUN KaK >JIEMEHTAPHOE HBOJIIOIMOHHOE SBJICHWE. 3aKOH
reHeTnueckoro pasHosecus k. Xapau, B. BaiinOepra.

OnemeHTapHble (PaKTOPBI (IBYIKYIIAE CHJTBI) SBOJIONUN. MyTaliMOHHBIHA
nporiecc. KomOunatuBHas w3MeHuuBOCTh. Jlpeiid reHoB —  ciyuaiiHbie
HEHAIPABJICHHBIC W3MEHEHWS 4YacToT auiejaedt B momyiasanuax.  Oddexr
OCHOBATesA. JIppexm Oymuiiounoco eopaviuika. CHUCEHUE 2eHEeMUYECKO20
pasHoobpazusi: npudunel u creocmeus. llposienenue s¢hgpexma oOpetigha 2enos 6
oomvuux u  maneix  nonyiayusx.  Murpamuu. M3omsiua  TOMYJIALANR:
reorpadudeckas (MpoOCTPaHCTBEHHAS ), OMoorndeckas (PenpoayKTHBHASA).

EcrecTBennniit orbop — Hanpasmsrommii  ¢akrtop sBoiroiunA.  Dopmbl
€CTECTBEHHOTO  0TOOpa:  JBWXKYIUMNA, CTAaOWIM3UPYIOLIUH,  pa3pbiBaAOINI
(mm3pynTuBHbIH). [lomoBoit orOop. BO3HWKHOBEHHWE W SBOMIOIMS COITMAIBHOTO
TOBECHHMS )KHBOTHBIX.

[TpucnocoONeHHOCT,  OPraHu3MOB KAk  Pe3yJibTaT  MUKPOSBOJIOLMH.
BosaukHoBenne — mpucrocoOneHwit  y  opraHusMoB.  Apomopdosbsl
uaroananrtanyu. [lpuMepsl mprucmocoOaeHnid y OpraHu3MoOB. MOP(hOIOTHUECKHE,
¢usnonornyeckre, — OmoXuMUYeckWe,  TMoBeAcHUeckHe.  OTHOCHTEIBHOCTH
MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bua, ero kputepuum u crpykrypa. BuagooOpa3zoBaHue kak pe3ysibTaT
MHUKPO3BOJIONMHK. M3omsamms — kiIrodeBoi ¢akrop BumooOpaszoBanusa. Ilytm u
CIIOCOOBI BHAI000Pa30BaAHUA: AJUTONATPHUIECKOE (reorpaduueckoe),



CUMIMATPUUECKOe  (SKOJOTMUYECKOE),  «MTHOBEHHOE»  (MOJMIUIONIU3aIus,
rubpuauzamnms). UTeTbHOCTh IBOIOIMOHHABIX MMPOTIECCOB.,

Mexanusmbl (hopMHPOBAHUS OHOJIOTHUECKOTO Pa3HOOOPa3us.

Pone  »BOMIOLIMOHHOW  OMOJIOTMM B Pa3padOTKE HAy4HBIX METOIOB
coxXpaHeHus OmopazHooOpazus. MUKPOIBOMIONNSA W KOABOIIOIMSA Mapa3suTOB U UX
x03s5ieB. Mexannu3mbl (JOPMUPOBAHUS YCTOMUMBOCTH K aHTHOMOTHKAM W CIIOCOOBI
O00pBOBI ¢ HEl.

JemoHcTpanumn

[Toptpetsi: C. C. UeTBepukos, O. Maiip.

Tabmuibsl u cxembl: «MyTallMOHHAs W3MEHUMBOCThY», «llomynsuuonHas
CTPYKTypa BuAa», «CxeMa npossiaecHUs 3aKkoHa Xapau—BaitnOepray, «/[puxyiime
CHJTBI HBOJTIOTINY, «DKOJIOTHUECKAsT W3OJIAIUA TOMYJIANAA CeBAaHCKON (openny,
«['eorpadmueckas W3OMAIUS  JTUCTBEHHWIIBI CHOMPCKOW W JIMCTBEHHUITHI
naypckoity, «[lomyasuuOHHbBIE BOJHBI YUCIIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JEHCTBHUS €CTECTBEHHOro oTOOpa», «®Dopmbl OOpPhOBI 32 CYILIECTBOBAHUEY,
«MaaycTpuanbHeiil MemaHu3m», «Kusble nckonaemseiey, «lIOKpOBUTENbCTBEHHAS
OKpacka KUBOTHBIXY, «IIpenynpexnarorias OKpacka YKUBOTHBIX),
«Duznonornueckue amantauuny, «[Ipucnoco0IEeHHOCT, OpPraHu3MoB © €€
OTHOCHUTENIbHOCTBY, «Kputepun Buma», «Buapl-nsodinukm», «CTpykTypa BHAAa B
npupozaey, «Crmocodsl BUa00OpazoBanus», «leorpadmueckoe BHUIOOOpa3OBaHUE
TPEX BHUAOB JaHABIEHY, «DKOJOTHUECKOE BUA000PA30BAHME BHUIAOB CHHUILY,
«JTonummonapl pacrenuit», «KanycTHo-peieuHbId THOPUIY.

OO0opyaoBanue: repOapuu pacTEHUM, KOJIJICKIIMA HACEKOMBIX, Uydelia MTHI] U
3Bepel ¢ MpUMEpPaMU Pa3IUUYHBIX TMPHUCIIOCOONCHUM, Yydena NTUIl W 3BepeH
pa3HbIX BHUJOB, TepOapuu pacTeHui ONM3KUX BHUJAOB, O0OPa30BaBIIUXCS
Pa3IMYHBIMHA CIOCOOAMH.

JlaGopaTopHnass pabora «BpIABICHHE HW3MEHUYMBOCTH y 0OCOOEH OJHOTO
BUJIQ).

JlaGopatopnas  paGora  «lIpucmocobmeHnss  OpraHM3MOB W HX
OTHOCHUTEJIbHAS LIEJECO00PA3ZHOCTHY.

JlabopaTopHnass paGora «CpaBHeHHE BHJIOB 10 MOP(OIOTHICCKOMY
KPUTEPHUIO».

Tema 3. Makpod3BoJIIO1IHS M €€ Pe3yJIbTaThl

Metoapl  W3ydYeHUST MAKPOABOJIONMHU. [lal€oHTOIOTHUECKHE  METO/IbI
uzydeHuss spomonuu. [lepexomabie  ¢GopMbl W (PUIOTCHETHUYESCKUE  PSJIBI
OpPraHU3MOB.

buoreorpadmueckne meromsl m3ydeHus spomonmu. CpaBHeHme (IOpH U
(hayHBI MaTEpUKOB M OCTPOBOB. bmorecorpaduueckme obmactu 3emuau. Buapr-
SHJEMUKH U PEJTUKTHI.



OMOPHOJIOTHUECKHE M CPABHUTEIHHO-MOP(OIIOTHUESCKIE METOJBI M3yUCHUS
ABONTIOIMH. [ €HETHUECKNE MEXaHW3Mbl JBOJIIONMM OHTOTCHE3a M TOSBICHUS
HBOJIIOIMOHHBIX ~ HOBINECTB. | OMOJIOTHYHBIE W  AQHAJIOTWYHBIE  OPTaHEI.
PynumenTtapapie  opranbl W aTaBU3MBL.  MOJEKYJIAPHO-TEHETHICCKAC,
OMOXMMHWYECKHE ¥  MaTeMaTHUeCKWEe  METOJbl  W3YUCHHS  DBOJIOIWH.
['omonornunsie TeHbl. COBPEMEHHBIE METOJBI TOCTPOSCHUS (PUITOTEHETHUECKHIX
JIEPEBHEB.

XPOMOCOMHBIE MYTaITUX U BOJTIOIUS TCHOMOB.

OO6mue 3aKkOHOMEPHOCTH (MpaBWiIa) BOJIONMH. [Ipunyun cmenvl QyHKyul.
HeoOparumocts 3BOMtOnMKU. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIFOLIAH.

JemoHcTpanumn

[TopTpetsi: K. M. bap, A. O. Kosanesckuii, ®. Mrosep, 3. [ eKkkenb.

Tabmuter 1 cxembr: «DUITOTECHETHUECKUIN PSI JIOMIATNY, « APXCONTEPUKCY,
«3Beposybric  smepei»,  «Creromedanby,  «Puamodutery,  «CeMmeHHBIC
nanopoTHUkW», «buoreorpaduyeckre 30HB 3emim», «J/lpelid) KOHTHHEHTOBY,
«Penmuktey, «HadampHbie cTaaum SMOPHOHAIBHOTO PA3BUTHSA TTO3BOHOUHBIX
KUBOTHBIXY», «lOMOJOTMUHBIE W aHAJOTHYHBIE OpPraHb», «PyauMeHThD,
«ATtaBu3Mbl», «XpOMOCOMHBIC HA0OpPHI UEJIOBEKAa W IMUMIAH3e», «laBHbIC
HaIpPaBJICHUS 3BOTIOLUANY, «O0IHEe 3aKOHOMEPHOCTH 3BOJTIOIIUN.

OOopyaoBaHHE: KOJUICKIIMK, TepOapuu, MYJSKHA HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJIKA TOMOJIOTHYHBIX, AaHAJIOTUYHBIX, PYyIAMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJUICKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HN HA 3emuie

HayuHbie THMOTE3bI MOPOMCXOXKACHUSA KWU3HUM Ha 3emiie. AOHOreHE3 U
naHcrepMus. JloHaydHbIe TIPEACTABICHUSA O 3apPOKJICHUHU JKU3HHU (KPEAIHOHW3M ).
['mmoTe3a MOCTOSAHHOTO CaMO3apOXKICHHS )KU3HU U €€ ONPOBEPKEHUE onbiTaMu .
Pemu, JI. Cnannanuanwu, JI. [Tacrepa. [IponcxoxaeHue »Ku3HU U aCTPOOMOJIOTHA.

OcHOBHbIE 3Tansl HEOPraHUYECKOU 3BOJTIOLUH. [InaneTtapnas
(reooruueckasi) ABOJIIONMSA. XUMWYECKass »3BoOomus. AOWOTCHHBIH CHHTE3
OpraHvyeckux BemiecTB W3 Heopranuueckux. Omeit C. Mumnepa u I HOpu.
OOpaszoBanne mnonuMepoB u3 MoHoMepoB. KoamnepatHas rumoreza A. M.
Omnapwuna, THmoTe3a nepsuaHOro OyiapoHa k. XomaeitHa, reHeTHYeCcKas THIIOTE3a
I Ménnepa. Pubosumer (T. UYek) m rumoresa «vupa PHK» V. T'mnbepra.
dopmupoBaHre MEMOPAH W BOSHUKHOBEHUE TTPOTOKJIETKH.

Ucropusa 3emmm w metomsl €€ wu3ydeHus. lckomaembie opraHudecKue
ocratku. ['eoxponomorus u €& wmeroapl. OTHoOcHUTETbHAS U a0COMOTHAS
reOXpoHOJIOTHs. [ '€0XpoHOIOTHYECKas TIKaJIa: YOHBI, SPbI, IEPHOBI, STTOXH.



HauanbHbie »Tanbl OpraHuyeckod HBoONONMH. [losBiaeHHE W H>BOTOLHSA
MEPBbIX KIETOK. DBOMOIMA MeTabon3Ma. BOZHUKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOIIEHKM KAaK aHAJIOT MEPBBIX HA 3eMiie COOOIIECTB.
Crpomaronutsi. [IpokapuOTHI U 3yKapUOTHI.

[Tponcxoxaenne 3ykapuoT (CHMONOTEHE3). DBOJIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. [IpoucxoxkaeHNE MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX IPYNN MHOTOKJIETOUHBIX OPTraHU3MOB.

OcHOBHBIEC ASTambl SBOJIONWAMA BBICIIMX pacTeHuil. OCHOBHBIE apOMOPQO3HI
pacrenuii. Brixon pacrenmit Ha cymy. l[losBieHne cnopoBbIX pacTeHHWil H
3aBoeBaHre UMK cymnd. (CemMeHHble pacTeHus. [IpOUCXOXKIEHHE IBETKOBBIX
pacTECHU.

OcHOBHBIEC STallbl 3BOJIIONMHA KABOTHOTO MHpa. OCHOBHBIE apoMopdo3bI
XUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — TOSBJICHHE COBPEMEHHBIX
TUMnoB. [lepBbie XOpAOBbIEC )KUBOTHBIC. JKHU3Hb B BOJE. DBOIOIUA MO3BOHOUYHBIX.
[Tpoucxoxnenne amdudnii u pentunmii. [IporcxoxaeHUEe MIICKOMUTAIONTNX W
ntun.  [lpuanun  kmodeBoro apomopdoza. OcBoeHHe OCCIIO3BOHOYHBIMHA U
MMO3BOHOYHBIMH KUBOTHBIMHU CYIIIH.

Pazputne xu3HM Ha 3emie MO 3paM W MEPUOJIAM: apXeH, MPOTEpPO30M,
najeo3oh, Me3030M, KkahHo3oi. OOIm@as XapakTepucThKa KIMMaTa |
reoJIOTMYECKUX TpoiieccoB. llosiBIEHHEe M PacUBET XapaKTEPHBIX OPraHU3MOB.
VYrreobpazoBaHue: €To yCIOBHUS W BJIUSHAC HA Ta30BbIH COCTaB aTMOC(EpHI.

MaccoBbi€ BBIMUPAHUSI — SKOJIOTMUECKHAE KPU3UCHI mpoiuioro. [IpuunHel u
CJIIEACTBUA MACCOBbIX BbIMUpaHUi. COBPEMEHHBIN SKOJOTMUECKUNA KPHU3UC, €ro
ocobennoctu. [Ipobdmema coxpanenust OnopasHooOpa3usa Ha 3emIie.

CoBpemenHass cucTteMa opraHudeckoro mupa. [IpuwHmuner krmaccudpukanum
opranu3mMoB. OCHOBHbIE CUCTEMATUUYECKHUE TPYIIITbI OPraHU3MOB.

JemoHcTpanumn

[Toptpetsl: @. Penu, JI. Cnamnannanu, JI. Tlacrep, M. . Meunnkos, A. U.
Omapwun, Ix. Xonaern, I'. Ménnep, C. Mumnep, ['. IOpn.

Tabmunbl u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. IlacTepa mo
M3YUCHUIO caMo3apokacHus ku3Hu», «Cxema ombita C. Mumnepa, I'. Opu»,
«JTanbl  HEOPraHWYECKOW  3BOMMIOIMKY»,  «l €OXpOHOJIOTHUYECKAd  IIKajay,
«HauvanbHble 3Tanbl OpraHUYecKoi »BomonHMNy, «Cxema o0pa3oBaHUA 3YKAPUOT
nyTéM cumOuoreHeza», «Cucrema KuBOW mnpupoab», «CTpoeHue BUPYCay,
«Apomopdossr  pactenuit»y, «PuHHOGUTHY, «OTHOKICTOUHBIE BOJOPOCITHY,
«MHuoroknerounsie Boaopocany, «Mxwm», «llanopotHukmy», «l onoceMeHHbIE
pactenus», «OprasHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTHUA KUBOTHOTO
mupay, «Apomopdossl xkuBOTHBIXY», «lIpocteiimmey, «KumnieunonomocTHbIeY,
«lImockue HEePBUY, «YeHUCTOHOTHEY, «PBIOBIY, «3¢6MHOBOIHBICY,



«IIpecmbikarommecsay, «lItame», «Maekonurtaromue», «Pa3BATHE KH3HU B
apxeunckoit spe», «Pa3BuThe xKuU3HU B MPOTEPO30OMCKON 3pey, «Pa3BuThe ku3HU B
MAJICO30MCKON 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM Ape», «PasBUTHE KU3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPAY.

OOopynoBanue: repOapuu  pacTeHUM Pa3IMYHBIX OTHAENOB, KOJIJICKIIUN
HACEKOMBIX, BJIAYKHbIE MpenapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIUU
UTJIOKOXKHUX, CKEJEThl TMO3BOHOUHBIX JKMBOTHBIX, UydYejia TMTULl W 3BEPEH,
KOJUIEKIIMM OKAMEHEJIOCTEH, TMOJE3HBIX MCKOMAEMbIX, MYJISIKH OPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

Bupryaasnas  sabopatopHast  padora «MoaenMpoBaHHE — OIBITOB
Musnepa—tOpu no u3yueHuto aOMOT€HHOT'0 CUHTE3a OPraHUYECKUX COETMHEHUN B
MEPBUYHON aTMocdepey.

JlaGopaTtopHass pabora «l3ydueHue W OINHUCAHWE HCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «l3ydyeHue OCOOCHHOCTEH CTPOCHUS PACTECHUM
Pa3HBIX OT/ACIIOBY.

IIpaxkTudeckasi padora «M3yueHne ocCOOEHHOCTEH CTPOCHHS MO3BOHOUHBIX
YKUBOTHBIXY.

Tema S. IIpoucxo:kaeHue yel0BeKa — AHTPONOreHeE3

Paznensl v 3a7aun aHTpONOJOTUK. MeTOIbl aHTPOMOJIOTUH.

CraHoBJICHUE TPEACTABICHUA O MPOUCXOXKJICHUM 4YeJIOBeKa. Penuruosnbie
B0O33peHUs. COBPEMEHHbBIE HAYUYHBIE TEOPUH.

CX0/ACTBO 4eJIOBEKA C KUBOTHBIMU. CUCTEMATUUECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBAa  CXOACTBA  YEJOBEKA  C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOP(OIOTHICCKHE, AMOPHOJIOTHYECKHUE, (bHU3H0IIOT0-OMOXUMHUYCCKHE,
noBeeHueckue. OTanums 4eloBeKa OT KUBOTHBIX. [IpAMOXOkKIEHUE U KOMIUIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOJI0BHOTO MO3ra U BTOPOH CHUTHAJbLHOM
CUCTEMBI.

JIBmoxyme cribl ((pakTophl) aHTPOMIOTEHE3a: OMOIOTHYECKUE, COMMAITBHBIE,
CooTtHorieHre OMONOTHYECKAX M COMATBHBIX (PAKTOPOB B AaHTPOTIOTEHESE.

OcCHOBHBIEC CTaAuM aHTpOmNoreHe3a. PaHHWe uenoBekooOpa3Hbie 00€3bSHbBI
(MPOKOHCYJIBI) ¥ PAHHUE TIOHTH/IBI — OOITHE TIPEAKH YeITOBEKOOOPA3HBIX 00€3bsiH 1
JHOJIeH. ABCTPAIONUTEKU — JBYHOTHE MPEKU Jroaeh. UenoBek yMenblil, nmepBbie
W3TOTOBJICHUS OpPYyJaudA TpyJa. YenoBek MpAMOXOAAIIAN U MEPBBIA BBIXOM JOACH
3a mnpenenasl  Adpukn. UenmoBek redaenpOeprckwii —  oOmMA  MpeIoK
HEaHICPTAJIBLCKOTO UYEJIOBEKA U YEJIOBEKAa pa3yMHOro. UenoBeK HeaHAepTAIbCKUN
KaK BUJ JIIOACH XOJIOAHOTO Kiaumara. YeaoBEeK pa3syMHbIH COBPEMEHHOrO THIIA,
JICHUCOBCKMM UEJIOBEK, OCBOCHWE KOHTHMHEHTOB 3a Tnpeneinamu Adpukmu.
[TaneoreHeTrka 1 MajgeoOreHOMUKA.



OBOJIIOIUMA COBPEMEHHOTO 4eJIOBeKA. ECTeCTBEHHBIH OTOOpP B MOMYJIALIMAX
yenoBeka. MyTtanmmoHHBIH Tiporiece w mojgumMopdusMm. [lomynsmuoHHbIE BOHBL,
npeid renos, murpausi U «3HQPEKT OCHOBATENA» B MOMYJISIHUAX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckne pacel. llonartme o pace. bonbpmme pacel: €BpONEOuIHAS
(eBpasmiickas),  aBCTpajo-HETpoWgHAs  (dPKBaTOpHaNbHAs),  MOHTOJIOMAHAS
(a3uaTcko-amMepuKaHckas). Bpems w myTH pacceneHHsl 4eloBeKa MO TUIAHETE.
EnunctBo  dyenoBeueckux pac. HayyHads  HECOCTOSATENBHOCTh  pacu3Ma.
[TpucnocoONEeHHOCTh YEIOBEKA K Pa3HbIM YCJIOBUAM OKPYXKAIOWICH CpPEIbI.
Bmusaane rteorpaduueckoit cpeapl u gapeiidha TeHOB Ha MOPQOJOTHIO U
(hM3HOIOTHIO YETOBEKA.

MexaucuumnivHapabie MeToAbl B (u3nyeckol  (OMOIIOTMUYECKOi)
AHTPOMOJIOTUH.  ODBOJIOUMOHHAS ~ QHTPOMNOJIOTMA W MaJCO0aHTPOMOJIOTHS
YEJIOBEUECKUX MONYJIAui. bUoconuanbHble UCCACI0BAHUS MPUPOIbl YEJIOBEKA.
HccnenoBanue KO3BOMIOLMN OMOJIOTHUECKOTO U COLIUAIIBHOTO B UEJIOBEKE.

JemoHcTpanumn

[Toptpetsr: Y. [dapun, JI. JIukn, A. . Porunckuii, M. M. I'epacumos.

Tabmuibl U cxembl: «MeToabl aHTPOIOJIOTHIY, «[ 0JOBHONW MO3T UeJIOBEKAY,
«UenosekooOpazHbie 00€3bAHBIY, «CKENET YeNOBEKAa M CKEJIET IIMMIIAH3E»,
«PymuMeHTHI 1 aTaBU3MBDY, «J[BYDKYIITHE CHJTBI QHTPOTIOTEHE3AY, « DBOTIONMOHHOE
JpeBO  uenoBekay, «ABcTpanonutek», «UenoBek  yMmenbi»,  «YenmoBek
NpAMOXOAINNY, «JleHncoBCcKkhil yenoBek» «Heanaepranbip», «KpoMaHbOHIIBY,
«IIpenku yenoBekay», «ITarbl FBOIIOLMH YETOBEKA», «Packl UeIOBEKay.

OOopynoBaHue: MYJSXKM  OKaAMEHEJIOCTEH, MPEeIMETOB  MaTepualibHOM
KyJIbTYpPhl TIPEAKOB dYENIOBEKa, penpoaykimu (dororpadmm) xaptuH C
MUADOTOTHICCKAMA W OWONEHUCKUMH CIOKETaMH TPOUCXOXKICHUA YEIIOBEKa,
(doTorpaduu HaxX0MOK UCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEIIOBEKA, MOJIEIh
yepena ueloBEeKa M uepena IIMMIIAH3€, MOJCIb KHCTH 4YEJIOBEKA U KUCTH
HIMMITIAH3€, MOJIEJIN TOPCa MPEKOB UEI0BEKa.

JlaGopaTtopHnass pabora «M3yueHne o0OCOOEHHOCTEM CTpPOEHHA CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKACHUEM).

IIpakTHueckasi padora «l3yueHue sKOJOTMUECKUX aJanTalllui YeTOBEKaY.

Tema 6. Jkojoruss — HayKka 0 B3aUMOOTHOLIEHHSIX OPraHU3MOB U
HAJOPraHUu3MEHHBIX CHCTEM C OKPYKAKIIEH Cpeaoi

3apoxaeHue U pa3BuTHE dKojioruu B Tpyaax A. ['ymOonbara, K. @. Pynbe,
H. A. Ceseprioa, 3. I'ekkensa, A. Tedcnu, B. H. Cykauésa. Paznensl u 3agauu
3K0J10ruU. CBSI3b 3KOJIOTUU C APYTUMHU HayKaMH.



Metoapl skosioruu. llosieBbie HAOMOACHUA. DKCIEPUMEHTBI B 3KOJIOTHH:
MpUpOAHbIE W JadopaTopHbie. MojaenupoBaHue B 3KOJOTHH. MOHMTOPHUHT
OKpYKaloIeh Cpeibl: TOKATbHBIN, pEeTHOHAbHBIN U TJI00aIbHBIMH.

3HaUCHUE OKOJOTMUECKMX 3HAHUW I 4EeJOBEKAa. ODKOJIOTHYECKOE
MHPOBO33PEHUE KAK OCHOBA CBA3CH 4YenoBeuecTBa ¢ Nmpupoaoil. opMupoBaHHE
AKOJIOTHUECKOM KYJIbTYPbl U SKOJIOTHUECKON T'PAaMOTHOCTH HACEJICHHUS.

JemoHcTpanumn

[TopTpetsi: A. I'ymbonbar, K. @. Pynbe, H. A. Ceepuos, 3. ['ekkens, A.
Tencmu, B. H. Cykaués.

Tabmumer 1 cxembl: «Pas3gensr skonormmy», «Metoasl skojiorum», «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEH CPeabD».

JlaGopaTopnasi paboTa «3yuenue METOJIOB 3KOJIOTHYECKUX
HCCIIEOBAHUNY .

Tema 7. Opranusmsl u cpeaa 00UTAHUSA

Oxonornueckne (PakTophl ¥ 3aKOHOMEPHOCTH WX aeicTBus. Knaccudukamms
AKOJIOTHUECKUX (PaKTOpPOB: abMOTHUECKHE, OMOTHUECKHE, aHTpoToreHHbIe. O01mme
3aKOHOMEPHOCTH JCUCTBUA 3KojorHdecknX ¢akropos. [Ipasuno munmmyma (K.
[Mmpenrens, FO. Jlubmux). TonepaHTHOCTH. DOBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTaHU3MBI.

Abuotnueckue daktopel. CBeT kak skojorudeckuii (axrtop. [leiicTeue
Pa3HBIX YYACTKOB COJHEYHOrO CHEKTPAa HA OPraHU3Mbl. DKOJIOTMUECKUE TPYMIIbI
pacTEHHW M JKMBOTHBIX MO OTHOLIEHHUIO K CBeTy. CHUrHajgbHasg poJib CBETA.
doTonepuoausMm.

Temmneparypa kak »skomormueckuii daxrtop. [leiicTBue TemmepaTypsl Ha
opranu3mbl. [IoMKHUIOTEPMHBIE U TOMOMOTEPMHBIC OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocts kak skonorumueckui dakrtop. I[lpucmocobmenns pacTeHwit K
MoIEP >KaHMi0 BOHOTO Oajnanca. Kiaccmdumkarnms pacTeHWd MO OTHOMICHHUIO K
Bojie. [Ipucnoco0sieHrs KMBOTHBIX K M3MEHEHHUIO BOJAHOTO PEXUMA.

Cpenpl oOMTaHUs OPraHW3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAsA, MOYBEHHAs,
ryOMHHAs ~ TMOAMNOYBEHHAsA,  BHYTpUOpPraHu3MeHHas.  DHU3MKO-XUMHUUECKHE
OCOOECHHOCTH Cpea OoOWTaHus OpraHu3MoB. lIpucrnocoOfeHHUs OpPraHu3MoOB K
YKU3HU B Pa3HbIX Cpeaax.

buoniornueckue putmbl. BHeliHue W BHyTpeHHUE PUTMbI. CyTOUHBIE M
roauuHbie puTMbl. [IprcnocoONEeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHAM KU3HU.

Kuznennsie Qopmbsr  opranm3moB. [loHstne o JkuW3HEHHOW (opme.
Kuznennsie popmbl pacTeHUH: AEPEBhS, KYCTAPHUKH, KyCTAPHAUYKH, MHOTOJICTHHE



TpaBbl, OMHOJICTHHE TpaBbl. JKW3HEHHbIE (HOPMBI JKABOTHBIX. THIPOOHWOHTHI,
re00MOHTHI, a3p0oOMOHTH. OCOOEHHOCTH CTPOSHUS U 00pa3a >KU3HH.

buotnueckne  daktopsl.  Buael  OMOTHMYECKHMX  B3aUMOJCHCTBHIA:
KOHKYPEHITUS, XUIITHAYECTBO, CMMON03 U ero ¢opmbl. [lapazutusm, xoomeparus,
MyTyaJu3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxjieOHnuecTBO). Hetpoduuaeckue
B3auUMoOJeHcTBUSA  (Tommueckue, ¢opudeckue, ¢dabpuueckue).  3HAUCHUE
OMOTUYECKUX B3aUMOJICUCTBUH MJid CYIICCTBOBAHHMS OPraHU3MOB B CpEAC
obutanus. [[puHIIUT KOHKYPEHTHOTO HCKITIOUCHUS.

JemoHcTpanumn

Tabmuier w1 cxembl: «Oxomormueckne (akTopei», «CBETOBOW CIIEKTPY,
«IKONOTHYECKUE TPYIIBI KABOTHBIX TIO OTHOIICHHUIO K CBETY», « TeTIOKpOBHBIE
KUBOTHBIC», «XOJIOAHOKPOBHBIE >KMBOTHBIEY), «DHU3MOIIOTHUECKHUE aIanTaIiiu
KUBOTHBIXY», «Cpemsl OOWTAaHWS OPraHu3MOBY», «bBHOTOTHUECKHE PUTMBIY,
«Kwznennsie  Qopmbl  pacrenmity, <« KusHEHHBIE  (QOPMBI  JKHBOTHBIXY,
«IKOCHCTEMA IIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA XBOMHOrO Jiecay, «llenu
MATAHUAY, «XHUIIHAYECTBOY», «llapasutuzm», «KonkypeHmus», «CumOnuo3y,
«Kommencanmmsmy.

OOopynaoBanue: repbapud PacTEHMM W KHWBOTHBIX, IPHCIOCOOJICHHBIX K
BJIUSHUIO PA3IUYHBIX HSKOJOTHYECKUX (PaKkTOpoB, TepOapuu CBETOMOOUBBHIX,
TEHEMOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBHIC H
TEHEBBIHOCJIUBbIC KOMHATHbBIE PACTECHUS, TepOapuu U KOJUIEKIMU TEIJIOMOOUBBIX,
3UMOCTOMKUX, MOPO30YCTOWUYMBBIX PACTEHUM, uydesia MTHUI] U 3BEpel, repdapuu
pacTeHuil, OTHOCAIMMXCA K TUrpoduTam, Kcepoduram, Me30puTamM, KOMHATHBIC
pacTeHUs] MAHHBIX TPYII, KOJJICKIIAW >XHBOTHBIX, OOWUTAIOMAX B Pa3HBIX cpeaax,
repbapud M KOJUIEKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAIONIMX 4YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHUSM YCJIOBUN JKU3HH, TepOapuu u
KOJUICKITUM PACTCHHWI W JKABOTHBIX PA3IUUYHBIX >KH3HEHHBIX (POpPM, KOJUICKITHH
KUBOTHBIX, YUACTBYIOITUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBHUSAX.

JlaGopaTtopHnass pabdora «BrpisBIeHHEe TPUCTOCOOICHUM OPraHu3MOB K
BJTUSTHUIO CBETAY.

JlaGopaTtopHnass pabGora «BrpisBIeHHEe TPUCTOCOOICHUM OPraHu3MOB K
BJTUSTHUIO TEMIIEPATYPhI».

JlaGopaTtopHnast pabora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHH W3
Pa3HBIX MECT OOUTAHUAY.

Tema 8. Dxo10orusi BUAOB U MOy JISAIUH

OKOJIOTUYECKUE  XAPAKTCPUCTUKKA  MOMYJIALIMHU. [Monynsamma ~ kak
ouonoruueckas cucrema. Pob HEOAHOPOMHOCTH Cpefibl, (U3HUECKUX OAPhEPOB H
ocoOeHHOCTEH OMOJIOTHH BUAOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiuii. OCHOBHBIC TIOKA3aTEIW TMOMYJISILIUU: YUCJAEHHOCTb, TUIOTHOCTb,



BO3pAacTHasT W TMOJIOBas CTPYKTYpa, POXKIAEMOCTb, TMPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPALUA.

DKoyioruyeckas CTpykrypa nonyiasuuud. OUEHKa YUCIACHHOCTU MOMYJIALIMH.
JluHamuka monmyJiaiuu U €€ peryisauus. buoTuueckuil moTeHIMan MOMyJIAIUY.
MoaenupoBaHue TMHAMUKK nomyjsiuu. KprBble pocTa YUCIEHHOCTH MOMYJISALUH.
Kpusbie BbDKMBaHWA. Perynmanms 9WCAEHHOCTH TOMYJIANWN. posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCAIIMX OT ITIOTHOCTH. DKOJIOTHUCCKUE CTPATETUH BUJIOB (I- 1
K-crparerun).

[Tonatue o0 skoyiornyeckod Huile Buaa. Mecrtoobutanue. MHoOromepHas
Mozenp 3kojiormyecko Humm JIx.M. XarumHcona. Pasmepsl 3konormueckoin
Huiny. [loTeHmanbHas U peaan30BaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buapl U MX KU3HEHHBIC
CTpaTEruu. JKOJOTUUECCKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUA W MUTpALMil KUBOTHBIX. bHOJIOrHUYecKue
WHBA3WU YyKEPOHBIX BUIOB.

JemoHcTpanumn

[Toptpert: k. . XarunHCOH.

Tabmuibl M cXeMbl: «OKOJOTHUUECKUE XAPAKTCPUCTUKUA TOMYJIALIMNY,
«IIpocTpaHcTBEeHHad  CTpyKTypa  monyjsuuu», «Bo3pacTHele  mupamuibl
nonyysiun», «CKOPOCTh  3aCENICHUS  MOBEPXHOCTH  3€MJIM  PA3IUUYHbIMU
opranuzMamn», « Moaenp skojiornueckoit Humm Jx. M. Xarumaconay.

OO6opynoBaHue: repoapuu pacTEHUH, KOJIJIEKIUU )KUBOTHBIX.

JlaGopatopnas  paGora «llpucmocoOiieHus CeMsAH  pacTEeHUH K
PACCEJICHHIOY.

Tema 9. Jxos0orust coo0IECTB. IKOJTOTNYECKHE CHCTEMBI.

CooOiiecTtBa opranu3mMoB. buolieHO3 U ero crpykrypa. CBA3u MeExIy
OpraHu3MaMu B OMOILICHO3E.

Okocuctema kak otkpbitas cucrema (A. Jx. Tencnm). DyHKIMOHATBHBIC
OTOKM OpPraHu3MOB B DSKOCUCTEME. NPOAYLECHTbI, KOHCYMEHThI, PEHYLICHTHI.
Tpodwmueckne ypoBam. Tpoduueckue 1enu u cetu. AOHOTHUYECKHE OJOKH
skocucteM. [1ouBbl U Wbl B SKOcHcTeMax. KpyroBopoT BEMIECTB U MOTOK SHEPTUU
B SKOCHUCTEME.

OcHOBHbIC  TOKa3zaTeJn  dKocucTembl. buomacca uw  mpoaykuus.
DKOJIOTHYECKUE TUPAMU/IbI UMCEIT, OMOMACCHI U SHEPIUH.

Junamura sxocucmem. Kamacmpoguueckue nepecmpoiixu. @Puykmyayuu.
HamnpasyiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBuuHbie u
BTOPUYHBIC CYKIIECCUM W WX MPUYUHBI. AHTPONOrEHHbIE BO3JCHCTBUA Ha
cykueccuu. KnumakcHoe coodmectso. bruopazHooOpasue u MoiaHoTa Kpyropopora
BEILIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECCTB.



[TpupoaHbie 3KOCUCTEMBI. IKOCUCHEMbl 03ED U peK. DKOoCUCmeMbl Mopeli U
oxeanos. Ixocucmemvl NYHOP, J1eCo8, Cmeneti, NYCmbiib.

AHTPOMOTEHHBIE HKOCUCTEMBI. ArposkocucTeMa. ArpoieHo3. Pazmnuns
MEXKIy aHTPOTIOTCHHBIMA U TIPUPOTHBIMHU SKOCHCTCMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucTeM. [opoackas
dbmopa wm ayna. CuHaHTpomm3amusi TOpojckoi ¢ayHbl. buojgormdeckoe u
XO3SHCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aK0HOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B
sKOCUCTEMAX. Poib Kackaonoz2o sghgexma u 6uO08-30UPUKAMOPO8 (KIH0OUEBbLX
61008) 6 yHryuoHupoganuu sxocucmem. IIepeHOC YHEPTAM W BEIICCTB MEXKIY
CMEXHBIMHA SKOCUCTEMaMH. Y CTOMUMBOCTD OPTaHU3MOB, TTOMYJISAIANA U AKOCUCTEM
B YCIIOBHAX €CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3JICHCTBH.

Mexanuzmwi 8030€tiCmausl 3aepsi3HeHUull  PAa3HbIX munoe Ha
CYOOPeaAHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U DKOCUCIEMHOM YPOBHSIX,
OCHOBbI  DKOJ02UYECKO20 — HOPMUPOBAHUSL — AHMPONOCEHHO20 — 8030€UCMBUS.
MeToa010THA MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX YKOCHCTEM.

JemoHcTpanumn
[Toptpet: A. JIxx. Tencnu.
Tabnuibl W CXEMBI: «CTpykTypa  OmolieHO3a»,  «DKOCHCTEMA

IMTUPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jyiecay, «DyHKIIMOHATbHBIC
IpynmbBl OPTaHU3MOB B SKOcHcTeMe», «KpyroBopoT BEMIECTB B SKOCHCTEME,
«llermn mutanus (macTOWIMHAS, TETPUTHAS )», « DKOJIOTHUSCKAS TUPAMKIA YUCEID),
«JKonoruueckas nmupampuaa OMOMACChl», «IDKOJOTHMYECKas MUpaMHuAa YHEPTHN,
«Oobpazosanue Oosiotay, «llepBuunas cykieccus», «BoccTaHOBICHHE Jieca MOCTIe
nokapa», «JKocucTemMa o3epa», «ArporeHos3», «KpyroBopoT BEIIECTB W MOTOK
SHEPTUU B arporieHo3ey, «[Ipumepst ypboskocucTem».

OOopynaoBanue: repoapuu pacTEHUM, KOJIJICKIIMA HACEKOMBIX, Uydelia MTHI] U
3Bepeid, repbapuu KyJIbTYPHBIX W TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIEIh
YKOCHUCTEMBHI.

IIpakTnueckas padora «/3ydenne u onvcanue ypo0IKOCHCTEMBI».

JlaGopaTtopHass pabGora «M3yueHue pazHOOOpa3us MEIKMX ITOYBEHHBIX
YWICHUCTOHOTHX B PA3HBIX YKOCHCTEMAX).

IKCKypcHs1 «IDKCKYPCHS B TUIIWYHBIN OMoOTeorieHo3 (B ayOpaBy, Oepe3HSsK,
SIBHUK, HA CYXOIOJIbHBIA UM TIOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcHsi «ODKCKypcHsl B arpodKocucTeMy (Ha TOje WIH B TEITUYHOE
XO3SIUCTBO )».

Tema 10. buocdepa — riodanabHasi IKOCHCTEMA

buocdepa — oOmemnanerapHas 00ojouka 3eMJIHM, TIE CYIIECTBYET HIIH
CYIIIECTBOBAJIA KU3Hb. PazBuTHe npeacrasnennii o omocdepe B Tpyaax O. 3rocca.



VYuenue B. U. Bepraackoro o 6uocdepe. Obmactu 6mocdepsl u € cocras. XKuBoe
BeIECTBO Orocdeps! u ero PyHKITHH.

3akoHOMEpHOCTH cymiecTBoBaHusA Onocdepri. OcodeHHOoCTH OHMOCheEphl Kak
ro0abHOM 3KOCcHCTeMBbI. J[mHaMudeckoe paBHOBecue B Ouochepe. KpyroBopotst
BEIECTB W OMOTCOXMMHUYECKUE TUKITHI (YIJIepoaa, a30oTa). PUTMHYHOCTH sBICHUI
B Onocdepe.

3oHanmbHOCTh Omocdepsl. Ilonstne o Omome. OCHOBHBICE OHOMBI CYIIIH:
TYHJpa, XBOWHBIE JIECA, CMEIIIAHHBIC U IUPOKOJIUCTBEHHBIE JIeCca, CTENU, CABaHHHbI,
MyCTHIHU, TPOTTMYECKUE JIECA, BBICOKOTOphA. KiiMMaT, pacTUTEIbHBINA U KUBOTHBIN
MUP OMOMOB CYIIIH.

CrtpykTypa 1 ()yHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHANA
ornochepHbIX HYHKIAH.

JemoHcTpanumn

[Toptpetsi: B. U. Bepnaackuii, 3. 3tocc.

Tabmuter m cxemsbl: «['eochepsr 3emmm», «KpyroBopot a3ora B mpupoe»,
«Kpyrosopor yriepoga B mnpupone», «KpyroBopotr kuciopoga B TPUPOJIE»,
«KpyroBopotr Boabl B mpupoae», «OcHOBHbIe OMOMBI cyumy, «Knumarnueckue
nosca 3emnn», « Tynapay, «Takray, «Cmemanasii jgec», «IIIMpoKOIMCTBEHHBIH
aecy, «Crenby, «CaBanHay, «Ilyctbinay, « Tponuueckuit gecy.

O0opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIUH JKMBOTHBIX.

Tema 11. UestoBek u okpy:karoimas cpeaa

OKOJIOTHYECKUE KPUBUCHI W WX MNOpUuUMHBbL. Bo3nelcTBue dYenoBeka Ha
omochepy. 3arpszHeHue BO3AyITHON cpeabl. OxpaHa BO3ayXa. 3arpsa3HEHHE
BoMHOM cpenpl. OxpaHa BOAHBIX pecypcoB. Paspyiienne mousbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHune Kiumara.

AHTpPONOT€HHOE BO3JCUCTBHME HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
PaCTUTEIBHOTO W KMBOTHOTO Mupa. OCHOBHBIC MPUHLMUIbBI OXPaHbl MPUPOJIBHI.
Kpacubie wamru. Ocobo oxpansembie mpupoansie Teppuropuu (OOIIT).
Boranunueckue caibl ¥ 300JI0TMUECKUE TTAPKHU.

OCHOBHbIE TPHUHIMIB YCTONYMBOIO PA3BUTHS UEIOBEUECTBA U MPUPO/IBI.
PaimonanbHoe  MPUPOJIONONB30BAHUE U COXPAaHEHHWE  OMOJIOTMUYECKOTO
pazHooOpazus 3emun. OOIMIME 3aKOHOMEPHOCTH TJ00ANBHBIX HSKOJOTHUECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €0 BEPOATHBIC MOCIEICTBUS.

Pa3zBuTne METONOB MOHUTOPUHIA PA3BUTHUS OMACHBIX TEXHOTEHHBIX
npoiieccoB. Cucmemmnvle uUCCIe006anus nepexooa K pecypcocbepecaioueti u
KOHKYPEeHmMOoCcnocoOnoii sHepeemuxe. buonocuuecrkoe paznoobpazue u 6uopecypcni.
Hayuonaneneie ungopmayuonneie cucmemsi, obecneqdusaioumyue O00Cmyn K
ungopmayuu  no  COCMoAHUI0  OMOENbHbIX U008 U dKxocucmem. (CHOBbI



aKoOpeabunumayuy  dKOCUcCmem U Ccnocobog 60pvhvl ¢  OUONOBPEINCOCHUSMU.
Peroncmpyryus MOpCKux u Ha3eMHwIX SKOCUCEM.

lemoHcTpanumn

Tabmuier w cxembl:  «3arpssHeHHe  aTMocdepbl»,  «3arpsA3HEHHE
ruapocdeps», «3arpsisHenne nouBbly, «llapaukoBeii  3ddekr», «Ocobo
OXpaHAEMbI€ MPUPOJHBIE TEPPUTOPUNY, «MoIeNM yIPaBiIsiEeMOro MUpPay.
O6opynoBanne: ¢dororpaduu OXpaHAESMBIX PacTEHHWM W JKMBOTHBIX KpacHoit
kHuru Poccutickoi ®denepanmm, KpacHOW KHUTH PETHOHA.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MN HA YPOBHE CPETHET'O OBIIIEI'O OBPA3OBAHU A

JIMUHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHWS K pe3yJjbTaraM OCBOEHUA
00yUarIMMHUCA TPOTpaMM  CPEeAHEro oOmero o0pa3oBaHUs. JUYHOCTHBIC,
METaANpPEAMETHBIE U TIPEIMETHBIE.

B cTpyKkType JUUYHOCTHBIX PE3yJIbTATOB OCBOSHHUS MPOTPaMMBbl TI0 OMOJIOTHH
BBIJICJIEHBI CAEAYIOUIME COCTABJISIONINE. OCO3HAHUE OOYYAIOIUMUCS POCCUNCKON
rpakaaHCKON MACHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOATEIILHOCTH
W CAMOONPEACICHUIO, Haiuyue momueayuu K  OOyUeHMI0O  OMOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHHMX YOESXKACHWM JWYHOCTA Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPAAWLMN Pa3BUTHSA OHUOJOTHUYECKOTO
3HAHUS, 2COMOBHOCMb U CNOCOOHOCHb 00YYAIOIIMXCS PYKOBOJICTBOBATHCA B CBOCH
JNEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMHA  YCTAaHOBKAMHU, TMPUCYIIIUMHA CHCTEME
OMOJIOTHYECKOTO  00pa3oBaHUs, HaIuyue  NpAGOCO3HAHUS — SKOJOTHYECKOH
KYJIBTYPBI, CROCOOHOCU CMAGUMb TSI U CTPOUTD KH3HCHHBIC TIJIAHHI.

JInuHOCTHBIE PE3yJIbTaThl OCBOSHUS MPOTPAMMBI MO OHOJIOTHH JOCTHUTAIOTCS
B E€IMHCTBE YYEOHOW M BOCIHUTATENBHON JACATENIBHOCTH B COOTBETCTBUU C
TPAJUIIMOHHBIMHA POCCUMCKUMHU COIMOKYJIbTYPHBIMHU, HCTOPUYSCKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMM, MPUHATHIMA B OOIIECTBE IpaBWIaMHA W HOPMaMHU
MOBEJICHUSI WU CHOCOOCTBYIOT TMPOIECCaM CaMOIMO3HAHUS, CAMOBOCIUTAHUS H
CaMOpa3BUTHSA, PA3BUTHUS BHYTPEHHEH TMO3MIMK JIMYHOCTH, IATPUOTU3MA H
YBAKCHHS K 3aKOHY W MPABOMOPAJKY, UYEJIOBEKY TPyJia U CTaplieMy MOKOJECHUIO,
B3aUMHOT'O0 YBA)XKCHMS, OEPEKHOTO OTHOIIEHUA K KYJbTYPHOMY HaCIEAUIO U
TpaauUMAM MHOTOHAIMOHAJbHOTO Hapoaa Poccuiickodt dexnepaiiviu, npupoae u
OKPYXKAIOIIEH CPeIE.

JIMuHOCTHBIE PE3YyJIbTaThl OCBOCHHA YydeOHOro mnipeamera «buomorus»
JIOJIKHBI OTPaXkKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaKOIIMXCS PYKOBOJACTBOBATHCS
chopMupOBaHHONW BHYTPEHHEH TIMO3UIMCH JUYHOCTH, CHCTEMOW IICHHOCTHBIX
OPMEHTAlLMM, TIO3UTUBHBIX  BHYTPEHHUX  YOCKICHWH, COOTBETCTBYIOIIMX
TPAJUIMOHHBIM [IEHHOCTSIM POCCHUHMCKOro OOIIECTBA, PACUIMPEHUE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE Peaiu3allid OCHOBHBIX HAMpaBJICHUN
BOCIIUTATE/IbHOM EATEIbHOCTH, B TOM YKCJIC B YaCTH:

1) rpamaaHCKOr0 BOCIUTAHUS:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIAY 00YUaAIONIET0Cs] KaK aKTUBHOTO H
OTBETCTBEHHOTO WJICHA POCCUIMCKOr0 O0IIECTRA,

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpPaB W OOS3aHHOCTEH, YBAXKEHHUE
3aKOHA W MPaBOMOPIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIBHOCTH TMPU CO3JaHUH
yU4eOHBIX MPOEKTOB, PEUICHWH YUYEOHBIX U MO3HABATEJbHBIX 33J/1a4, BBIIOJIHEHUH
OMOJIOTUUECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TMO3WIMIO TIO OTHOIIECHHUIO K
ABJICHUSIM COBPEMEHHOM JKU3HU U OOBACHSATH €€;

YMEHHUE YUWUTHIBATh B CBOUX ACUCTBHUIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIOJICH C Pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMH LICHHOCTSMU H
COLIMAIbHBIM TIOJIOKEHUEM

TOTOBHOCTh K COTPYJAHMYECTBY B MPOLIECCE COBMECTHOIO BBHIMIOJIHEHUA
yueOHBIX, TMO3HABATE/IbHBIX W HKCCJICAOBATENLCKUX 33/1ad, YBAXKUTEIBHOIO
OTHOILIEHHUS K MHEHHMIO OIMOHEHTOB TMpU OOCYXKJICHUU CHOPHBIX BOMPOCOB
OMOJIOTUUECKOTO COACPKAHUS,

TOTOBHOCTh K TYMAHUTAPHOHW U BOJOHTEPCKON NEATEIILHOCTH,

2) NaTpUOTUYECKOT0 BOCTIMTAHUSA:

chopMUPOBAHHOCTH POCCUMCKON TPAKIAHCKOMN UACHTUYHOCTH,
MaTpuOTHU3Ma, YBAXXEHUA K CBOEMY HApOAY, YYBCTBA OTBETCTBEHHOCTH MEpE.
Ponmnoii, ropmoctw 3a cBoil Kkpail, CBOKO PoauHy, CBOW S3BIK W KYJBTYPY,
MPOIIJIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHUE K MPUPOJAHOMY HACIEAUIO U MAMATHUKAM TPUPO/IbI,
NoCTHXEeHUsAM Poccum B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIQJL POCCUHCKMX YYEHBIX B CTAHOBJICHUE U
pa3BuTHE OWOJIOTUM, TOHUMAHWUS 3HAUCHUS OWOJIOTMM B TMO3HAHUU 3aKOHOB
MPUPO/JIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 0O0IIIECTBA;

uaerHas yOeKIEHHOCTh, TOTOBHOCTh K CIIYXKCHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

OCO3HAHHUE JYXOBHBIX [IECHHOCTEW POCCUMCKOTO HApOa,

c(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, STUIECKOTO TIOBEACHMS,

CIIOCOOHOCTh OIIEHUBATh CHUTYALMIO W MPUHUMATh OCO3HAHHBIE PEIICHUA,
OPUCHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH,

OCO3HAHHKE JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3IaHUIO0 CEMbU HA OCHOBE
OCO3HAQHHOTO TIPUHATHUA LIEHHOCTEHM CEMEHHOM JKU3HA B COOTBETCTBHM C
TpaauusaMu HapoaoB Poccuu,

4) 3cTeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHUWE K MHPY, BKJIFOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOr0 TBOPUECTBA, CIIOPTA, TPY A, OOLIECTBEHHBIX OTHOIICHUI;

MOHUMAHKE SMOIIMOHAIBHOTO BO3CUCTBUA )KMBOW NPUPOIBI U €€ LICHHOCTH,



TOTOBHOCTh K CAMOBBIPQKCHHMIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JIMUHOCTH,

S) ¢usuueckoro BocnutaHus, GopMUpPOBaHHS KYJbTYPbl 310POBbSI U
AMOLMOHAJIBLHOTO 0JIATr OTOJIyYMSsI:

MOHUMaHUE W Ppeaju3alus 37J0poBOro M Oe3omacHoro oOpasza JKM3HH
(3m0poBOE€  TUTaHWE, COOMIOEHWE THTHEHWYECKAX TPaBWI H  HOPM,
cOaTaHCHPOBAHHBIM PEXUM 3aHATHH W OT/AbIXa, peryjsipHas ¢uznueckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBCHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3HUECKOMY U TICHXHUECKOMY 3I0POBBIO;

MOHUMAHWE I1IEHHOCTH MPAaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOIO
0€30MaCHOTO MOBEACHHS B CUTYALIUX, YTPOKAOMINX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAHWME TOCACACTBUI M HENPHSTHS BPEIHBIX MPUBHIYCK (yMOTpeOICHUS
AJTIKOTOJISI, HAPKOTHKOB, KyPeHHUS );

6) TPyA0BOT0 BOCTIUTAHHUSI:

TOTOBHOCTb K TPY/ly, OCO3HAHUE LICHHOCTH MACTE€PCTBA, TPYAOIO0UE;

FOTOBHOCTh K AKTUBHOW JICATEIBHOCTH TEXHOJOTHYECKOU W COLUAIBHOMN
HAIMpPaBJICHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATHh U CAMOCTOATEIIBHO
BBITIOJIHATh TAKYIO AEATEIbHOCTD,

WHTEPEC K pa3muuHbiM cdepaM mpoheCCHOHATBHON ACATENHHOCTH, YMEHHUE
COBEpINIaTh OCO3HAHHBIH BBHIOOp Oyaymed mnpodeccnn #W  PEaTM30BBHIBATH
COOCTBEHHBIE KU3HEHHbBIC TUIAHbI,

TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHMI0O M €aMOOOpa30BAHHUIO Ha
NPOTSKEHUU BCEH JKU3HH,

7) 3K0JI0TUYECKOr0 BOCITUTAHMSI:

AKOJIOTHUUYECKH 1eJIeCO00pa3HOE OTHOILICHHE K MPUPOAEC KAaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUA,

MOBBIIIEHUE YPOBHS 3KOJOTHUYECKOW KYJbTYphl: MPUOOPETCHUE OMbITa
MJIAHUPOBAHUS TIOCTYNKOB W OIEHKM WX BO3MOXKHBIX TIOCJICACTBUH IS
OKPYKAKOIIEH CPEJIBI,

OCO3HAHUE TI00AJBLHOTO XapakTepa 3KOJIOTMYECKUX MPOOSieM M MyTed uX
pelIeHus,

CIIOCOOHOCTh MCIOJB30BaTh MNPHOOPETAEMbIE MNPU HU3YYEHUH OHOJIOTHU
3HAHUSA M YMEHHUS TMPU PEUICHUHA NTPOoOJIEM, CBA3AHHBIX C PaALMOHAJIBHBIM
MPUPOAOTIONB30BaHNEeM  (COOMOACHUE  TIpaBWJI  TIOBEACHWS B TIPUPOJE,
HAIMpaBJICHHBIX HA COXPAHEHUE PABHOBECHUA B HKOCHUCTEMAX, OXPaHy BHUIOB,
sKOCUCTEM, Orochepsr);

AKTUBHOE HEOPUATHE JACHUCTBUW, TMPUHOCAIIMX BPEH  OKPYKAKOIIEH
MPUPOJIHON Ccpelle, YMEHHUE MPOTHO3UPOBATh HEOIArONPUATHBIE HKOJOTHYECKUE
MOCJIEACTBUA MPEANPUHUMAEMBIX IEHCTBUH U MPETOTBPAIATh UX;



HAJIMYUE PA3BUTOrO SKOJIOTMUECKOTO MBIIUICHUS, SKOJOTHUECKON KYJIbTYPBHI,
onbITa NEATEIbHOCTH 3KOJIOTUUECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOW M COLIMAJIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUUECKOHN EATEIbHOCTH SKOJIOTMUECKON
HaIpPaBJICHHOCTH,

8) HeHHOCTH HAYYHOT 0 MO3HAHUSI:

c(hOpMHPOBAHHOCT MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKHM M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA UAjore
KYJIbTYP, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOM KYJbTYPbl Kak CPEACTBA
B3aUMOJICHCTBUS MEKY JIFOAbMHU U MO3HAHUA MUPA;

MOHWUMAaHWE crenmuprKkA OWONOTHM KaK HayKd, OCO3HAHWA €€ poNd B
(hopMHpOBAHUY PANMOHATHHOTO HAYYHOTO MBIMUICHHS, CO3/IAaHUU TIEJIOCTHOTO
MPEACTABICHUS 00 OKPYXaloleM MHUPE KaK O €AUHCTBE MPHUPOJIbI, YEIOBEKA U
00IlleCTBA, B TMO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUHM MpoOiieM
COXPaHEHUS MPUPOTHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAUUMOCTH OWOJIOTUM U1l COBPEMEHHOW IUBWJIM3ALIUM:
00eCreueHUsT HOBOTO YPOBHSI Pa3BUTUA MEIULIMHBI, CO3JIAaHUE MEPCIEKTUBHbBIX
OMOTEXHOJIOTUH,  CMOCOOHBIX  peliaTh  PECypcHbIEe  MPOOJEMbl  Pa3BUTHSA
YEJI0BEYECTBA, MOUCKA MYTEH BhIX0JIa U3 TJIOOAIBHBIX SKOJIOTHUECKUX MPOOJIEM U
o0ecrieueHUss  MEpexoJa K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECypcoB W (hOPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B MOJYUYCHUM OWOJIOTMUECKUX 3HAHUH B  LEJIX
MOBBIIIEHU OOWIEH KyJIbTYPbl, €CTECTBEHHO-HAyYHON TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJIHHOW TPaMOTHOCTH oOydarommxcs, GopMupyemoit
MPU U3YUYEHUH OUOJIOTHH,

MOHUMAHKUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIMOJIb30BaTh MOJIy4a€MbIe 3HAHUS JJId aHaju3a W
OOBSICHEHUS SBJICHUN OKPYKAIOIIEr0o MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHHUM,
yMEHHE nenaTh OOOCHOBAHHBIE 3aK/TIOUCHHMS HAa OCHOBE HAydHBIX (DAaKTOB W
UMEIOIIUXCS JAHHBIX C LEJIbIO TTOJIYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HUCIOb30BaTh OWOJIOTMUYECKUE 3HAHUS i
pelieHrsa npodyieM B PeabHbIX JKU3HEHHBIX CUTYalUAX;

OCO3HAHUE LIEHHOCTH HAYYHOH JACATENBbHOCTH, TOTOBHOCTHh OCYIIECTBIIATH
MPOCKTHYIO W UCCIIENOBATENBCKYIO NEATEIbHOCTh HHAWBUAYAJIBHO U B TPYIIIE;

FOTOBHOCTh M CINOCOOHOCTH K  HENPEPHIBHOMY  OOpPa30BaHUIO H
caM000pa30BAHUI0, K AKTHBHOMY IOJIYUCHHIO HOBBIX 3HAHWN TO OHOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMH.



METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHS ydeOHOTO mpemmera «bmomornsy
BKJTIOYAIOT: 3HAUMMbIe i1  (OPMHUPOBAHUS MHPOBO33PEHUS OO0YyUaAIOMUAXCS
MEKIUCITUTUTMHAPHBIE (MEKIPEAMETHBIC) OOIIECHAYUHBIC TOHATHA, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTWHBI MHUpPa W COCHU(PUKY METOMOB TIO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHSA, SBICHHE, MPOIECC,
CHUCTeMa, HAy4YHBIH (DaKT, MPUHITUII, THUNOTE3a, 3aKOHOMEPHOCTDh, 3aKOH, TEOPHS,
UCCIICIOBaHNE,  HAOMIOJCHWE, W3MEPEHHE,  OJKCIEPUMEHT W JPYTHE);
YHUBEPCAIbHBIC Y4ueOHBIC JCHCTBHUSA (TO3HABATEIbHBIE, KOMMYHHKATHBHBIC,

PETYISTUBHBIC), 00eCreunBaroIIne dhopmupoBaHue (hyHKIIMOHATBHOM
IPaMOTHOCTH ¥  CONHMAIBHOW KOMITETCHIIMH OOYJaloNMXCca, CIOCOOHOCTh
o0yUaroumxcs UCTIOJIb30BATh OCBOCHHBIE MEKIUCITUTUTHHAPHEIE,

MHPOBO33PEHUYCCKAE 3HAHWA W  yHUBEPCAIbHBIC yueOHBIC JIEHCTBHS B
MO3HABATEJIbHOW M COLMATIbLHOMN MPAKTUKE.

B pesynbrare wu3ydeHus OWOJIOTMM HA YPOBHE CpEIHEro OOIIEro
oOpa3zoBannsa y oOydaromerocs OyayT chOpPMHUPOBAHBI TIO3HABATEIHLHBIC
YHUBEPCATbHBIC yAeOHbBIE JEHCTBUSA, KOMMYHHUKATUBHBIC YHUBEPCATbHBIC YUeOHBIC
JCUCTBUSA, PETYJSITUBHBIC YHHBEPCAJIbHBIE YyUeOHBIC CHCTBHS, COBMECTHAsS
JESATEbHOCTb.

MeranpenmeTHble pe3yibTaThl OCBOCHHMS MPOTPAMMBbl CPEIHEro OOIIero
00pa3oBaHUs JOKHBI OTPAXKaTh:

OsaaneHue YHHBEPCAJIbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
ACHCTBUSAMU:

1) 0a3oBbIe JJoruvecKue AecTBHS:

CaMOCTOATENbHO  (OPMYJNHMPOBATh W aKTyalIU3UpPOBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIOJIb30BaTh TPH OCBOSCHWW 3HAHWA TPUEMBI JIOTHYECKOTO MBITTUICHAS
(aHanmM3a, CHHTE3a, CPAaBHECHUSA, KilacCHu(pUKaIu, 0000IIeH ), PACKPBIBATH CMBICI
OWOJIOTHYECKUX TOHATHH (BBIICATh WX XapaKTEPHbIC MPU3HAKH, YCTAHABIIUBATH
CBSI3M C IPYTUMHU TTOHATHSAMHA ),

OTIPENIENIATh TEIN JIEATEIPHOCTH, 3a/aBas TMapaMeTPhl M KPUTEPUH WX
JOCTHKEHUSA, COOTHOCUTH PE3YJIBTATHI ACSITSIILHOCTH C TIOCTABJICHHBIMH TIEJISIMU,

WCITIOJIb30BaTh OMOJIOTHUYECKHE TOHATHUS TSI OOBSICHEHUA (PAKTOB W SIBJICHHIMA
YKABOM MPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TIO
AQHAJIOTHH), BBIABIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUMS B PaCCMaTPHBACMBIX
ABJICHAAX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITIOUCHUS,

MPUMEHSATH CXEMHO-MO/ICITHHBIC cpeacTBa  AJiA  TMPEACTABIICHUS
CYIIIECTBCHHBIX CBSI3€H W OTHOINICHWH B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMI  pPa3HOr0  poJa,  BBISBJAECHHBIX B PA3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX

pa3padarbiBaTh IJIAH PEIICHUS MPOOJEeMbl ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTepUAJIbHBIX U HEMATEPUAJIbLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIM, OLICHUBATh PUCKH MOCIIEACTBUI AEATCILHOCTH,

KOOPAWMHUPOBATh M  BBINOJHATH padOTy B YCJIOBUAX  PEAJBHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOIO B3aUMOICHCTBUA,

Pa3BUBATh KPEATUBHOE MBIIILICHUE MPU PEUICHUH KU3HEHHBIX MPOOIEM.

2) 0a30BbIE HCCJIEI0OBATEILCKHE 1eiiCTBHS:

BJIaJIETh HABBIKAMU YUEOHO-UCCIICIOBATEIbCKONW U MPOEKTHON ACATENIbHOCTH,
HaBbIKAMW  pa3pellieHuss NpoljeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSATEIbHOMY MOMCKY METOJIOB PEIIECHUS MPAKTUYECKUX 3a7a4, MPUMEHEHHUIO
Pa3JIMUHBIX METOJOB MO3HAHHUS,

UCIOIb30BaTh PA3JIMUHBIC BUJIBI JICATCIBHOCTH MO TMOJYYEHUIO HOBOIO
3HAHUSA, €ro MHTEPNPETALNKU, MNPEeoOPA30BAHUI0 M MPUMEHECHUID B YYEOHBIX
CUTyalusAX, B TOM YKCJI€ MPU CO3AAHUU YUCOHBIX U COLUATBHBIX MPOEKTOB;

(hopMupOBaTh HAYUYHBIN THI MBIITUICHHMS, BJIaJICTh HAYYHOH TEPMUHOJIOTHCH,
KJIFOUECBBIMU MOHATUSIMU U METOJAMU;

CTaBUTh ® (HOPMYTUPOBATH COOCTBEHHBIC 33Ma4l B 00pPa30BATEIHHOM
NEATEIbHOCTU Y dKU3HEHHBIX CUTYalUAX;

BBIABJIATh TMPUYUHHO-CJICACTBEHHbIC CBSA3M W AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PEIICHUS, HAXOJWUTh AapPryMEHThI Ui JOKa3aTejibCTBa
CBOUX YTBEPXKICHUM, 33/1aBaTh NapaMETPbl U KPUTEPUU PEILICHUS,

AHAJIM3UPOBATH TIOJIYUCHHBIE B XOJE PCIICHUS 33Jaud  PE3YJIbTAThl,
KPUTHUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBHSX;

JIaBaTh OLICHKY HOBBIM CUTYyallMAM, OLICHUBATh MPUOOPETEHHBIN OMbIT,

OCYILIECTBJIATh LIEJICHAMPABJICHHBIN MOUCK MEPEHOCA CPEACTB U CHOCOOOB
neicTBHS B TPOECCHOHAIIBHYIO CPEIy,

yMETh MEPEHOCHUTh 3HAHUSA B TO3HABATEJIbHYID U MPAKTUUYECKYIO 00JIaCTH
KUZHEACATEITbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTAaTh HOBBIC WJCH, NPEAJiaraTh OPUTHMHAJIbHBIE MOAXOAbl W PELICHHUS,
CTaBUTh MPOOJIEMBI U 33J1aUH, JOMYCKAIOIINUE AIbTCPHATUBHBIE PEIICHUA.

3) padora ¢ undgopmanmeii:

OPUEHTHUPOBATHCS B PA3TUUYHBIX MCTOUYHMKAX WHOpManmu (TEKCTe yu4eOHOTO
nocoOus, HAYYHO-MOMYJIAPHOW JHUTEeparype, OUOJOTMUECKUX CJIOBApAX U
CIpPaBOYHWKAX, KOMIMBIOTEPHBIX 0Oazax maHHbX, B VHTepHETE), aHANM3upOBaTh



WH(}OPMAITHIO PAa3THUHBIX BUIOB U (hOPM TPEACTABIICHUS], KDUTHICCKA OIICHUBATH
€€ TOCTOBEPHOCTH U HEMTPOTHBOPEUHBOCTD;

(hopMyIMpOBaTH 3aMPOCHl W MPUMEHATH PA3NTMUHBIC METOJBI MPU TIOUCKE H
otOope Omosyornueckoi WHpOpMaIK, HEOOXOIUMOM TS BBHITTOJTHCHHS YUSOHBIX
3ajay;

mpuoOpeTaTh OMBIT HMCHOB30BAHKS HWH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHAH, COBEPITICHCTBOBATH KYJbTYPY aKTUBHOTO HCIOJIH30BAHUS PA3TAUHBIX
MTOVICKOBBIX CHCTEM,

CaMOCTOATEILHO  BBIOMpPATh  ONTUMAIBHYIO  (OpMy  TIPEACTABIICHUS
ounonoruueckoit nHpopMarmu (CXembl, rpaduKu, TUArpaMMbl, TaONHIIBI, PUCYHKH
H ApYroe);

WCIIOJIb30BAaTh HAyYHBIA A3BIK B KadeCTBE CpeAcTBa mpu  paboTe ¢
ononoruueckoi wMH(pOpMaIMel: TPUMEHATh XUMWYECKHWe, (QHU3MUecKue ™
MaTeMaTHIECKUe 3HAKW W CHUMBOJIBI, (popmyssl, ab0peBuaTypy, HOMEHKIIATYPY,
UCIIOJIb30BAaTh W MPeoOpa3oBBHIBATh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HarJISTHOCTH,

BJIAJCTh  HABBHIKAMH  PACTO3HABaHWUSA W 3aWATH  WHpOpMaImy,
nH(}OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

OBnaneHne yHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JeliCTBUSIMHE

1) oOmieHue:

OCYHIECTBIISITh KOMMYHHUKAITMH BO BCEX cepax KU3HU, aKTUBHO yUaCcTBOBAThH
B JMAJIOT€ WJIN JWCKYCCHW TIO CYNIECTBY 00OCYyXmaeMol Tembl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCHTEIILHO BBHITIOJIHCHHS TpemiaracMoin
3a/1a4¥, YUMTHIBATh MHTEPECHl W COTJIACOBAHHOCTH TMO3WIWN APYTHX yUYaCTHHUKOB
JMAJIOTa WM JTUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIIEHUSA, TOHWMATh 3HAYCHHE
COIMMAJTbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHWS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATHh KOH(IAKTHI U BECTH TIEPETOBOPHI,

BJIAJCTh PA3NTUYHBIMU CTIOCOOaMH OOIIEHUS W B3aWMOJICHCTBHS, TTOHMMATh
HaAMEPEHUS APYTHUX JIIOJICH, MPOSBIIATh YBAKUATEIHHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (popme hopMyTupOBaTh CBOW BO3PAKEHUS,

Pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHHS C KMCMOJIH30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas1 AesSITeJIbHOCTD:

MOHUMATh M KMCTOJIb30BATh MPEUMYINESCTBA KOMAHJAHONW M WHAWBUAYAITHHOM
padoOTHI TIPH peIICHUH OUOJOTHUYECKON MPpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHHS TPYNTIOBBIX (DOPM B3aMMO/ICH CTBHS MPH PEIICHUN yaeOHOM 3a1auH;

BHIOMPATh TEMATHKy W METOJBl COBMECTHBIX ICHCTBHM C YUETOM OOIMUX
WHTEPECOB W BO3MOYKHOCTEH KaXKIOTO YjieHA KOJUICKTHBA,



NPUHUMATh  LEJIM  COBMECTHOW  JEATEIbHOCTH, OPraHu30BbIBATH U
KOOPAWHUPOBATh AEUCTBUS MO €€ MNOCTWIKCHHUIO. COCTABJIATH IUIAH JCUCTBHM,
pacnpenenaTh pojau C YY4ETOM MHEHHH YYaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM padoThl;

OLICHUBATh KA4eCTBO CBOEr0 BKJIAAAa M KaKJOrO YYACTHHKA KOMAaHIbl B
OOIIMIH pe3yabTaT Mo pa3padoTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLEHUBATh HAECU C NO3ULUHAU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKONU 3HAUMMOCTH,

OCYIIECTBJIATh TMMO3UTHUBHOE CTPATETMUECKOE TOBEACHUE B  PA3JTAYHBIX
CUTYyalUsX, TPOSIBIATH TBOPYECTBO U BOOOPAKEHUE, ObITh HMHUIITUATUBHBIM.

OgBJaieHNe YHHBEPCAJIbHBIMH PeryJSTHBHBIMU JI€HCTBUSIMHU

1) camoopranmzanms:

UCIOIb30BaTh OWOJOTHUECKUE 3HAHWUS MJIs BBISBICHHUS MTPOOJIEM U HX
PELICHUA B )KU3HECHHBIX U YUEOHBIX CUTYAIUAX;

BHIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWM 1IEJICBBIE W CMBICIIOBBIC
YCTAaHOBKHA B CBOMX JECUCTBUAX M IMOCTYNKAX MO OTHOLIEHUIO K KUBOW NPUPOLE,
CBOEMY 310POBBIO U 3J0POBBIO OKPYKAKOIIHUX

CaMOCTOATENBHO OCYIIECTBJIATh MO3HABATEIIBHYIO AEATENBHOCTD, BBIABIIATH
mpoOIeMBbl, CTaBUTh U (POPMYITUPOBATh COOCTBEHHBIC 3a7aud B 00Pa30BATEIHLHOM
JNEATEIIbHOCTU U )KU3HEHHBIX CUTYaLUAX,

CaMOCTOSITEJIbHO  COCTaBJISATh IUIAH  PEHICHUA MpOOJeMbl C  yU€TOM
HMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEANOUTCHHUH

JIaBaTh OLIEHKY HOBBIM CUTYalLUsM,

pacmpsATh paMKH yueOHOI0 MPeaMETa Ha OCHOBE JIMUHbBIX MPEANOUTECHUNH;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHUE,

OLICHUBATh NPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO W TPOSBICHUIO IHPOKOH DSPYAHIMHA B
pa3HbIX O0O0JIACTSX 3HAHWN, MOCTOSHHO TMOBBIIATHE CBOW 0OO0Opa3oBaTENIbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYyalMsAM, BHOCUTb KOPPEKTUBBHI B JEATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LETAM,

BJIAJCTh HABBIKAMH  TIO3HABATEIBHOW  pediekCcMM  KaK  OCO3HAHWS
COBEPIIAEMBIX JIEUCTBUA W MBICIUTEIIBHBIX MPOLECCOB, WX PE3YJIbTATOB U
OCHOBAaHWM, MCTOJB30BaTh MPUEMBI PEIICKCHHU I OIEHKH CHUTYaIlWH, BhIOOPA
BEPHOI'O PELLICHUA,

YMETh OLIEHUMBATh PUCKH M CBOEBPEMEHHO NPUHHUMATh PEIIEHUA 10 UX
CHU)KEHHUIO,



MPUHUMATh MOTHUBBI M aPTYMEHTHI JPYTUX MPH aHajnu3e pe3yJIbTaToOB
JEATENbHOCTH,

3) npuHsaATHE Ce0s1 U APYTUX:

MPUHUMATh ce0s, MOHUMAs CBOU HEJOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M apPrYMEHTHI JPYTUX MPH aHajnu3e pPe3yJIbTaToOB
JEATENbHOCTH,

MpH3HABaTh CBOE MPABO M MPABO APYTHUX HA OIIMOKH,

Pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € MO3UIIMH JPYTrOro YeIOBEKa.

INPEAMETHBIE PE3VYJIbTATBI

IIpenmeTHbIle pe3ynbTaThl OCBOCHHA COACPXKAHUSA YUYESOHOrO MpeaMeTa
«buomorusa» Ha yriayOJaEHHOM YPOBHE OpPHUCHTHPOBAHBI Ha OOeCleUeHHe
npoduiapbHOro  00yueHus — oOydaromuxcs  Owonormd. OHH  BKITIOYAFOT:
crnenuduiIecKkre A1 OMOJIOTHH HAayYHBIC 3HAHUS, YMEHHS M CITOCOOBI ISHCTBHUH 10
OCBOCHMIO, UHTEPIPETAIMN U MPEeoOpa30BaHUIO 3HAHUN, BUABI JEATEIBHOCTH IO
MOJIYYECHHUIO HOBBIX 3HAHUHM U UX MPUMEHEHMIO B PA3JIUUYHBIX YUeOHBIX, a TAKXKE B
pealibHBIX KU3HEHHBIX CUTyanusx. [IpeameTHble pe3yabTaThl MPEACTABICHbBI 110
rojam U3yueHHS.

IIpenmeTHbIe pe3ynbTaThl OCBOCHHUA yueOHOro mpeamera «buomorus» B 10
KJaacce J0mKHbBI OTPaXKaTh:

c(hopMUPOBAHHOCTh 3HAHWM O MECTC M POJHM OHOJOTHH B CHCTEME
CCTECTBCHHBIX HAayK, B (POPMHPOBAHHUH €CTCCTBEHHO-HAYYHOW KApTHHBHI MHpa, B
MO3HAHUM  3aKOHOB  MPHUPOABI W  PEHICHUM MNPoOJIeM  PalMOHAIbHOTO
MIPUPOJOTIONIH30BAHUS, O BKJIAJ€ POCCUMCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMoI0THH,

BJIaJICHUE CHUCTEMOM  OWOJOTMYECKHUX 3HAHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONIHE OHOJIOTHUECKUE TEPMHUHBI W TOHATHA (KU3Hb, KIIETKA,
OpraHusM, MmeTadojM3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCHPOU3BEACHHE,
HACJICACTBEHHOCTh, M3MCHUHUBOCTh, POCT W PA3BUTHE), OMOJOTHUECKHAE TEOPHH
(xnetounas teopus T. [lIBanna, M. [Ineiinena, P. Bupxosa, xpoMmocoMHas Teopust
HacieacteeHHoctn 1. Moprana), yuenus (H. WM. BasunmoBa — o menTpax
MHOTOOOpa3Wsi W TPOUCXOXKACHHWS  KYJIbTYPHBIX  PACTCHHI),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB TIEPBOTO TIOKOJICHUS, PACHICTIIICHUS, YUCTOTHI TaMET,
HE3aBUCUMOrO HacjemoBanuss [ MeHaens, TrOMOJIOTHUYECKUX PSAJIOB B
HacJIeACTBEHHOU U3MEHUYUBOCTH H. H. Basunosa), MPUHITUTIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO TO3HAHHUA, HCIMOJb3yEeMBbIX B
OWOJIOTHYECKUX HCCICAOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHWE, H3MEPEHUE,
HaOTIOACHNE, SKCTICPUMEHT ),



YMEHHUE BBIICIATH CYIICCTBEHHBIC MPU3HAKK. BUPYCOB, KJIIETOK MPOKAPHOT U
AYKApHOT, OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCJIE
OakTepuii, rpubOB, paCTECHUH, )KUBOTHBIX W YEJIOBEKA, CTPOCHHS OPTraHOB M CUCTEM
OpraHOB PACTEHWW, KUBOTHBIX, UEJOBEKA, TMPOIECCOB >KU3HEACATCIBHOCTH,
MPOTEKAIOIIUX B OPTaHW3MAaxX PACTCHUH, JKUBOTHBIX M YEJIOBEKA, OMOJIOTHUECKHIX
MPOIIECCOB. 0OMEHA BEMIECTB (METAbOIM3M ), TIPEBPAIEHUS SHEPTUN, OPOXKECHUS,
aBTOTPO(HOTO U TeTePOTPOGHOTO TUMOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHWTO3a, MEHO03a, TaMETOTeHE3a, YMOPHUOTEHE3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHHUS,  WHAWUBUAYAJbHOTO  Pa3BUTHA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMOJICHCTBYS T€HOB, TETEPO3HCA, NCKYCCTBEHHOTO 0TOOPA,;

YMEHHE YCTAaHABJIWBATh B3aMMOCBS3M MEXKIY OPraHOWIAMU KIETKA W HX
(YHKIIUSAMH, CTPOSHHUEM KJICTOK pa3HbBIX TKaHEH W WX (PYHKIHIMH, MEXTY
OopraHaMu W CHCTEMaMH OpPTaHOB Yy PACTEHWH, XUBOTHBIX M UEJIOBEKA M HX
(YHKIUAMH, MEXKIy CHCTEMaMW OPraHOB M WX (DYHKIUAMH, MEXIY >TalaMu
oOMEHa BEITECTB, dTalaMH KJIIETOYHOTO MHUKJIA W KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
dTanamMu 3MOPHOHAIBHOTO Pa3BUTHS, TCHOTHNOM M (PeHOTUTIOM, (HDEHOTHIOM W
(hakTOpaMu cpebl OOMTaHUSA,

YMEHHUE BBISIBJISTh OTIMYHATEIbHBIC MPU3HAKK JKUBBIX CHCTEM, B TOM UHCIIE
pacTeHUH, )KUBOTHBIX W YEJIOBEKA,

YMEHHE WCTOJB30BaTh COOTBETCTBYIONINE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY IS JOKA3aTEIbCTBA POJCTBA OPTaHW3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIIIT,

YMEHHUE peniaTh OMOJIOTHICCKUE 3a7a9d, BHISABIISATH TPUUMHHO-CIICICTBCHHDBIE
CBSI3M MEXIY MUCCIICTYEMBbIMA OMOJIOTHUSCKAMH TPOTICCCAMU U SIBJICHUSMH, JIENATh
BBIBOIBI ¥ IPOTHO3BI HA OCHOBAHWH TIOJTyUYCHHBIX PE3YIbTATOB;

YMEHHUE BBIMIOJHATh JA0OpAaTOPHBIE M MPAKTHUUECKUE PadOThI, COOMIOAATH
MpaBuia Ipu padoTe ¢ yudeOHbIM U JIAOOPATOPHBIM 000PYAOBAHUEM,

YMCHHE BBIJBUTATh THIIOTE3BI, MPOBEPATh WX AKCICPUMCHTAILHBIMHA
cpenctBamu, (HOPMYJIHPYS IE7b WCCICIOBAHUSA, AHAIW3WPOBATH TOTYyUYCHHBIC
PE3yJbTATHl U AEJIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-MCCIEAOBATEILCKON padoTe 1Mo OHOJIOTHH,
AKOJIOTHH W METUITMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIMIECTB, W
nyOMWYHO ~ TPEACTaBIIATH  TMOJIYYCHHBIC  PE3yJbTaThl HA  YUYCHHUYECKHUX

KOH(EepEeHTTHAX;
YMEHHE OICHWBATh STWYCCKHUE aCMEKThl COBPEMEHHBIX HWCCICIOBAHUN B
objacTh  OWMONOTMM W MEIWIMHBI  (KJIOHWPOBAHWE,  HMCKYCCTBEHHOE

OIJIOJOTBOPEHHUE, HAMPABICHHOEC W3MEHEHWE T€HOMAa M CO3JaHME TPAHCTEHHBIX
OpPraHHU3MOB);



YMEHHE OCYINECTBIIATh OCO3HAHHBINA BHIOOpP Oyaymiei mpodeccuoHambHOM
NEATENBHOCTA B 00MacTi OMOJIOTHMH, MEIWIMHBI, OMOTEXHOJIOTHH, BETECPUHAPHH,
CEIBCKOr0 XO34MCTBA, MUILIEBONW MPOMBIILICHHOCTH, YINIyOJIsATh MO3HABATEIbHBIN
WHTEPEC, HAMPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH mpodeccnn u
MPOJOIAKEHUE OMOJIOTUYECKOr0 O0Opa3oBaHUA B  OpPraHU3alMAX CPEIHEro
po(eCCHOHaTFHOTO M BRICIIIETO 00pa30BaHUA.

IIpenmeTHbIe pe3ybTaThl OCBOCHHS ydueOHOro mpeamera «buomorus» B 11
Kaacce NOXKHbI OTPAXaTh:

c(hOpMHPOBAHHOCTh 3HAHWH O MECTe W pONH OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHWH COBPEMCHHON €CTECTBEHHO-HAYUHOM
KapTUHBl MHUpPA, B MO3HAHWM 3aKOHOB MPUPOJBI M PEUICHUU SKOJOTHUECKUX
mpoOJieM 4YEJIOBEYECTBA, a TAKXKE B PEIICHHM BOMPOCOB PALMOHAIBHOTO
MIPUPOAOTIONB30BAHNA, U B (POPMUPOBAHUH TIEHHOCTHOTO OTHOIICHHS K TIPUPOJIE,
OOILIECTBY, YEJIOBEKY, O BKJIAJIE POCCUMCKUX U 3apyOECkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH,

YMEHHE BJIAJIETh CHUCTEMOM OWOJOTMYECKUX 3HAHWN, KOTOpas BKIIIOUAET
OMpENCACHUS W TOHUMAHHWE CYIIHOCTA OCHOBOIOJATAIOIIUX OHOJOTHUECKUX
TEPMUHOB W TOHATHHA (BHJ, dKOCHUCTeMa, Omocdepa), OMOIOTHUECKUE TEOPUHU
(aBomonmonHas teopust Y. JlapBuHA, CHHTETHYECKAS TCOPHS IBOJIONNH ), YACHUAS
(A. H. CeseprioBa — o myTax u HanpasiieHUsx ssomorn, B.U. Bepraackoro — o
ounocdepe), 3akonsl (reHeTrueckoro paBHoBecus J[x. Xapmu m B. BaiinGepra,
3apoapimeBoro cxoacrea K. M. bopa), mpaBuma (mMuammyma FO. Jlmbwmxa,
HKOJIOTUYECKOW TMUpaMHAbl SHEPrum), rumote3sl (rumorte3a «vupa PHK» V.
['unGepra);

YMEHHE  BJIQJICTh  OCHOBHBIMHM  METOJAMHM  HAy4YHOrO0  MO3HAHWA,
UCIOIb3YEMbIMUA B OMOJIOTHYECKUX UCCIICIOBAHUAX HKUBBIX OOBEKTOB U SKOCUCTEM
(omucaHve, W3MEpEHWe, HAOMOACHHE, SKCTIEPUMEHT), CIOCO0aMM BBISBICHUS H
OLICHKHU aHTPOIMOTEHHBIX U3MEHECHUHN B IPUPOJE;

YMEHUE BBIJCHATh CYIICCTBEHHbIC NPU3HAKKA: BHUJOB, OHOTEOILIEHO30B,
KOCUCTEM ® Omocdepsl, CTAOWIM3UPYIOMETO, ABHXKYIIETO W Pa3pPhIBAIOIICTO
€CTECTBEHHOTO otbopa, AJIONATPUUYECKOTO u CUMIIATPUUYECKOTO
BHAI000PA30BaHUA, BIMSHUS JABVKYIITUX CHJI SBOJIOIIMH HA TCHO(OH T MOMYJISITHH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpefie OOMTaHMs, YEPEAOBAHUS HANPaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTrUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJAMBATh B3aWUMOCBS3M MEXAY MPOLECCAMHU  SBOJIIOLINH,
JBWKYIIUMA CHJIAMH AQHTPOIOTEHE3a, KOMIIOHCHTAMHM PA3JINYHbIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHHUE  BBIABJIATH  OTJIMUMUTENIbHBIC  MPHU3HAKKM  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpele OOMTaHWsA, aOMOTHYECKHMX W OMOTHUYECKHX



KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MoB B  COOOIIECTBAX,
AHTPOIOTCHHBIX U3MEHEHUM B SKOCUCTEMAX CBOEU MECTHOCTH,

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO W CHMBOJIMKY IS JOKA3aTEIhCTBA POJCTBA OPTAaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYMI, B3aUMOCBS3H OPTaHU3MOB W CPEIbl OOUTAHMS, €AMHCTBA
YEJIOBEUECKUX Pac, HEOOXOJUMOCTH COXPAHECHHS MHOTooOpa3us BHUAOB H
SKOCHUCTEM KaK YCJIOBHS COCYILECTBOBAHUS MPUPO/Ibl U UETIOBEUECTRA;

YMEHHUE peniaTh OMOJIOTHICCKUE 3a]a9d, BBISIBJISTH TPUUHHHO-CIICICTBCHHBIE
CBSI3M MEXIY UCCIICTYEMBIMU OMOTOTHISCKAMH TPOTICCCAMU | SIBJICHUSMH, JIENATh
BBIBOIBI ¥ IPOTHO3BI HA OCHOBAHWH TIOJTYUCHHBIX PE3YIIHTATOB;

YMEHHUE BBIMIOIHATh JA0OpaTOPHbIE M MPAKTHUECKUE PadOThl, COOMOAATH
MpaBuia Ipu padoTe ¢ yudeOHbIM U JJAOOPATOPHBIM 000PYAOBAHUEM,

YMEHHE BBIJIBUTATh THIIOTE3BI, NPOBEPATh HMX SKCIECPHMCHTAIbHBIMH
cpeactBamu, (OPMYJIHPYS IE7b WCCIICAOBAHUSA, AHAIWM3WPOBATH TOTYyUYCHHBIC
PE3yJbTATHI U IEJIaTh BHIBOIbI,

YMEHHE y4acTBOBaTh B y4eOHO-MCCIEAOBATEILCKON padoTe Mo OHOJIOTHH,
AKOJIOTHH W MEIUITMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W
nyOJUYHO  TPEACTaBIIATH  TMOJYYCHHBIC  PE3YJIbTaThl HA  YUYCHWUYECKHUX
KOH(EepEHTTHAX;

YMEHHUE OIEHWBATH THMOTE3Bl M TEOPUH O TIPOUCXOKICHUH KU3HH, YEIOBEKA
¥ YEIIOBEUECKUX pac, O MPUUMHAX, MOCICACTBUAAX W CHoco0ax MpeaoTBpaIcHUs
rio0anbHBIX H3MECHEHH B Onocdepe;

YMEHHE OCYINECTBIIATh OCO3HAHHBINA BHIOOpP Oyaymieit mpodeccruonambHo
JEATENHHOCTH B 00ACTH OMOJIOTHH, SKOJIOTHH, TPUPOJAOTIOIH30BAHMNS, MEIHITHHBI,
OMOTEXHOJIOTHHN, TICUXOJIOTHH, BETEPUHAPHM, CEIHCKOTO XO3SHCTBA, MHIICBOM
MIPOMBITIVICHHOCTH, YTIyOaATh TO3HABATEIbHBIM WHTEPEC, HAMpaBJICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOMICH  mpodecCHM W TPOJOIKCHHE
OMOIOTHYECKOTO 00pa30BaHUsA B OPraHU3AIUAX CPEeIHETO MPOQECCHOHATHFHOTO H
BBICIIIETO 0OpPa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KommuecTBo yacoB DJIeKTpOHHBIE
HanmeHoBaHHe pa3fesioB U TeM (madgposbie)
Ne o/m Kontpommbubie | I[IpakTHveckne
TPOrpaMMbI Bcero o0pa3oBaTeIbHbIE
padoTsl padoTsI pecypesr
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX H3yUCHUE
3 Buonorus kierku 2 0.5
4 XuMungeckas opraHu3anis KIeTKU 10 0.5
5 CrpoeHne U QYHKIUHU KISTKH 9 1 1.5
6 OO6MeH BelllecTB U ITpeBpallleHHe SHSPrHH B 9 1
KJIETKE
. Hacnencreennas undgopmaius u 9 05
peanuzanms eé B KIeTKe '
KusHeHHLIN UK KIETKHA 6 1 1
9 Crpoenune U QYHKIHUHU OPraHU3MOB 16 1.5
10 PasMHOKEHHE 1 pa3BUTHE OPraHU3MOB 9 1 1.5
1 ['eHeTHKa — HayKa O HACJICACTBEHHOCTH U 5 05
HW3MEHUYHUBOCTH OPraHU3MOB ’
12 3aKOHOMEPHOCTH HACII€ACTBEHHOCTH 9 1
13 3aKOHOMEPHOCTH U3MEHUUBOCTH 6 1
14 I'eHnernka yenoBeka 3 0.5
15 Cenexiys opraHU3MOB 5 1 1.5
16 BHOTEeXHOIOTHS B CHHTETHUECKAS OHOIOTHS 4 1
17 O6obenue 1




OBIIEE KOJIMYECTBO YACOB IIO [IPOI'PAMME

102

13




11 KIIACC

KomuecTBo yacos OeKTpOHHbIE
HanmeHoBaHHe pa3fesioB U TeM (mudgposbie)
Ne o/m Kontpombubie | I[IpakTHveckne
MPOrpaMMBbI Bcero oOpa3zoBaTe/IbHbIe
padoThl patoTnl pecypesr
| 3aposkeHHe U pa3sBUTHE SBOJIOHOHHBIX 4
HpecTaBIeHUH B OUOTOTHH
2 MukposBOIOIHS U €€ pe3yIbTaThl 13 2
MaxkposBOJIIOIHS U €€ pe3yIbTaThl 7 1
4 IIpoucxorxaeHne U pa3sBUTHE XKU3HH Ha 15 Is
3emie
5 [IponcxoxkaeHne deaoBeKka — aHTPOTIOTEHe3 10 1 1
DKoJorus — HayKa O B3aHMOOTHOIICHHIX
6 OpraHW3MOB ¥ HAaJIOPTaHU3MEHHBIX CHCTEM 3 0.5
¢ OKpyXKalolleH cpenoi
OpraHusMbl 1 cpejia obUTaHus 1.5
DKoJorHsl BUIOB U TOMYJISIUN 0.5
9 OKosorus coodIiecTB. JKOIOTHICCKHE i1 05
CHCTEMBI
10 Buocdepa — riobanbHas sxocucTeMa
11 Yenosek 1 okpyKarolias cpesia 1
12 O6obenue
OBIIEE KOJIMYECTBO YACOB 110 [TPOI' PAMME 102 3 7.5







MNOYPOUYHOE INTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KommuecTBO WacoB

Bceero

KonTtponasabie
patoTsl

IIpakTHYecKkne
padoTsI

Jlara
H3yYeHHus

DJIeKTPOHHBIe
mu¢gpoBkie
o0pa3oBaTe/IbHbIE

pecypchbl

buonorus kak KoMILIeKCHas HayKa U Kak
JacTh COBPEMCHHOT'O O6H_IGCTBa

JKuBbIe CHCTEMBI B X CBOMCTBA.
ypOBHeBaﬂ opraHusanuysl >JKUBbIX CUCTEM

I/ICTOpI/ISI OTKPBITUA U U3YUCHH S KIICTKHU.
Kraerounas TeOopust

Metoap! MOJEKYISIpHOH U KICTOUHON
6uonoruu. [Ipakruueckas paborta
«H3yueHne MeTO0OB KICTOUHOM GHONTOIHH
(xpomatorpadus, saekrpodopes,

b depeHIHaNbHOe IeHTPHYTHPOBaHHE,
TI1P)»

0.5

XUMHUECKHUH COCTaB KISTKH

MI/IHepaJ'ILHLIe BCIICCTBA KIICTKH, UX
OHOOTHYECKAst PpoJib

OpFaHI/I‘IeCKI/Ie BCHICCTBA KICTKH — OeKH.

JlaGoparopnas pabora «O6HapyKeHHe
6eJIKOB ¢ MOMOIIBIO KAUeCTBCHHBIX
peakuui»

0.5

CpoiicTBa, kKiaccupuKranus u GyHKIUU
GeJKoB




OpFaHI/I‘IeCKI/Ie BCHICCTBA KICTKH —

? YIJICBOIBI

10 OpraHuyueckye BelllecTBa KISTKH —
JIANUTB

11 Hykneunossie kucnotel. JJTHK u PHK

12 Crpoenue u ¢pyukimu ATO. [Jipyrue
nykieosunrpudocdarsr (HT D)

13 Cexsennposanue JJHK. Metozs!

TCHOMUKH, TPAHCKPHITOMHUKH, [IPOTCOMHUKH

14 Mertozbl cTpyKTYpHOU OHONOr UK

15 Tuns! k1eroxk. [IpokaproTuueckas kieTka
CTpoeHHe SyKapHOTHUECKOH KICTKH.

16 [Ipakruueckas pabora «M3yuenne cBoiicTB 0.5
KJICTOUHOM MeMOpaHbI»

17 IloBepxXHOCTHBIH amnmapar KJISTKH

18 OnHoMeMOpaHHbIe OPraHOMIbI KISTKH
IoxyaBTOHOMHBIC OPraHOUABI KICTKHU:

19 MUTOXOHAPUH, TLIacTUEL. JlabopaTopHas 0.5
pabora «Hcerenopanue masMonusa u '
JIeIUIa3MOJIN3a B PACTHTENIBHBIX KJICTKAX»

20 HememOpaHHbBIe OpraHOUIIbI KISTKH

21 CrpoeHue U GyHKIUH sapa
CpaBHHUTeIbHAS XapaKTePUCTHKA KICTOK

2 sykapuort. JlaGoparopnas paborta 0.5
«M3yueHne cTpoeHUS KIETOK pa3InIHBIX '
OpraHU3MOBY

23 Kontposbuas padora Nel " Crpoenne

KJIIeTOK OpFaHI/ISMOB)




ACCHMUIIALIAS U JINCCHMIISIINS — J[BO
cropoHbl Merabonusma. Tunsl oGMeHa
BelectB. Jlaboparophas pabora

24 «M3yueHne kaTaTUTHUECKON aKTHBHOCTH
(epMeHTOB (Ha IIpUMepe aMUIa3bl WK
KaTaJasbl)»

(DepMeHTATHBHBIHM XapaKTep peakui
KJIeToUHOTO MeTabonmsMa. JlabopaTopHas

25 pabora «3yuenue pepMEHTATUBHOTO 0.5
pacIIeIUIeHUs IepOKCcHIa BOJOpoa B
PacTHTENIBHBIX U KUBOTHBIX KJICTKAX»

26 Benxu-akTuBaToOphl U GEIKU-UHTHOUTOPBI

27 ABTOTpO(HBIH THIT OOMEHA BeIl[eCTB

28 DoTocuHTE3
Xemocuntes. JlaboparopHast pabora

29 «CpaBHeHHe TIpolieccoB (POTOCHHTE3a U 0.5
XEMOCHHTE3a»

AHa>po6HbIe OpTaHU3Mbl. Buibl 6poskeHus.

30 JlaGoparopnas pabora «CpaBHeHHe
IPOIecCOB OPOXKCHUS U JIBIXaHUSD

3 AspoOHbIe OpraHU3Mbl. JTallbI
SHEPreTHIecKOro obMeHa
DHeprus MeMOpPaHHOTO IpaJUeHTa

32 nporonoB. Cunrez AT®: pabora
npotoHHOW AT®-cunTa3BI

33 Peakiu MaTpuuHOTrO CHHTE3a

34 Tpanckpunuus — MaTpuunslii cuaTes PHK

35 Tpancausius u € sTansl




Koaunposanune amuHokucnor. Pons

36
pubocoM B GuocHHTe3e Oeka

37 OpraHuzanys reHoMa y IpoKapHuoT U
SYKapHoT

18 MonekyIsIpHble MEXaHU3MbI SKCIIPECCHH
T'CHOB Y BYKapuoT
Bupycsl — BHeKIeTOUHbIe QOPMBI XKU3HU U

39 obaurarHble mapazuthl. [lpakriHueckas 0.5
pabota «Co3aHie MOJIeIIH BHPyCa»

40 Bupychble 3aboieBaHUs UeTIOBeKa,
JKMBOTHBIX, PacTeHUH

41 HazoTtexHosoruu B OUOJIOTUU U MEAULIUHE

4 JKusHeHHBIH MUK KIeTKH. Perynsmus
SKM3HEHHOTO ITUKJIA KIETOK

43 Marpuunsiii cunres JJTHK
Xpomocomsl. JlabopaTopHhast pabota

44 «H3ydyeHne XpoMOCOM Ha TOTOBBIX 0.5
MHKpOIIperapaTax»

45 Jlenenuvie KI€TKU — MHTO3
Tuns! kaeTok. KaprokuHes U IUTOKHUHE3.

46 Jlaboparopnas pabora «Habmonenne 0.5
MHTO3a B KJI€TKaX KOHUKMKA KOpeIlIKa JIyKa '
(Ha TOTOBBIX MHUKpOIIperapaTax)»

47 Kontponbuas padora Ne2
" Kusnenesste IbHOCTH KIIeTOK''

48 Opraausm Kak eJHHOe I1eJoe

49 Txanu pacrenuii. JlabopatopHas pabota 0.5

«H3ydenue TkaHeH pacTeHUN»




TkaHU KHBOTHBIX M UCJIOBEKA.

50 JlaGoparopnas pabora «M3yuenne TkaHel 0.5
SKMBOTHBIX»
Opransl. Cuctemsl opranoB. JlabopatopHast

51 pabora «3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHUI»

52 Omnopa Tea opraHu3MoB. J[BrskeHue
OpraHU3MOB

53 [Iutanue opraHuzMoB

54 IIntanue MO3BOHOYHBIX JKUBOTHBIX.
[nmeBapuTenbHas cucTeMa UeIoBeKa

55 JlpIxaHue opraHu3MoB

56 JIbIxaHHe O3BOHOYHBIX KHBOTHBIX U
YeJIoBeKa

57 Tpascnopt BelliecTB y OpraHU3MOB

53 KpoBeHoCHas crcTeMa IO3BOHOUHBIX
JKMBOTHBIX U UeJOBeKa

59 BerineneHnne y opraHuzMoB

60 3amura y opraHu3MoB

61 WmmyHHAas cucTeMa deloBeka

62 Pa3fipaskuMoCThb U peryisnus y
OpraHU3MOB

63 I'yMopanbHas perysuus U SHIOKPUHHASL
CHCTeMa )KUBOTHBIX H UeJIoBeKa

64 QopMBbl pa3MHOKEHHUS OPraHU3MOB

65 [lonoBoe pasMHOKEHHE

66

Meiios




67

I'ametorenes. OGpa3oBaHUe U pa3BUTHE
HOJIOBBIX KJIeToK. JIaGopaTtopHas pabota
«H3yueHue cTpoeHUs OJOBBIX KIETOK Ha
TOTOBBIX MHKpOIIpeiapaTaxy

0.5

68

I/IH,Z[I/IBI/IZ[yaJ'ILHOe pasBUTHC OPraHU3MOB —
OHTOI'CHE3

69

3aK.]'IaZ[Ka OpraHoB U TKaHeH 13
3apOJAbIIICBLIX JIUCTKOB

70

Poct 1 pazBuTHE JKUBOTHBIX.
JlabopatopHas pabora «BblsBreHHe
IIPU3HAKOB CXOJICTBA 3apobliIeh
MO3BOHOYHBIX JKUBOTHBIX»

0.5

71

PazmHO)KeHMe U pa3BUTHE pacTeHHH.
Jlaboparopnas pabota «CTpoeHHe OpraHOB
Pa3MHOKEHHUS BHICHIMX pacTeHUI»

0.5

72

KonTtposabnas padora Ne3 " Opranmsm:
cTpoeHHe, pyHKINH, pa3MHOKeHHe''

73

I/ICTOpI/ISI CTaHOBJICHHUS U pa3BUTHUA
TCHCTHUKH KaK HayKH

74

OCHOBHbIC MOHSTHS U CUMBOJIBI TeHETHKH.
JlaGoparopuas pabora «/Jlpozoduia kak
0OBEKT FeHETHUCCKHX HCCIISOBAHUI»

0.5

75

3aKOHOMEPHOCTH HacIeA0BaHUs
IpH3HaKoB. MoHOrHGpHIHO®
ckpemuBanue. [IpakTuueckas pabora
"M3ydeHure pe3yIbTaTOB MOHOTHOPHIHOTO
CKpeIUBaHus y 1po30¢uis”

0.5

76

L[I/ITOJ'IOFI/I‘IGCKI/IG OCHOBEI MOHOFI/I6pI/IZ[HOFO




CKpCIIUBaHUA

Amnanusupyrolliee ckpelubanue. HemnomHoe

7 JIOMHUHH POBAHHE
JlurubpunHoe cKpelrBaHue.

73 [Ipakruueckas pabora «M3yuenne 0.5
Pe3yJIbTATOB AUTMOPUIHOTO CKPEIIUBAHUS ’
Y Apo30¢uIs»

79 [{uronoruyeckue OCHOBBI IUTHOPUIHOTO
CKpeIUBaHUS

80 CuenieHHOE HaclleloBaHNUE MTPU3HAKOB

81 XpomMocoMHas TeOpHsl HacIeCTBEHHOCTH

82 I'enernka nona. 'eHOTHIT Kak I€IOCTHAS
CHCTEMA

%3 [eHeTHUeCKUH KOHTPOJIb Pa3BUTHS
pacTeHHI, )KHBOTHBIX U UeJIOBEKa

24 WsMmeHunBOCTH NIpU3HAKOB. Bruabl
H3MEHUHBOCTH

85 MonudukanuoHHast U3MEHYUBOCTh
BapuannoHHbli psi v BapualmoHHast
kpuBasi. JlaGopatopHas paborta

36 «HcenenoBanue 3aKOHOMEpHOCTEH 0.5
MO PUKAITMOHHON HU3MEHYHBOCTH. ’
[locTpoeHne BapHAIMOHHOTO Psiia U
BapUallHOHHON KpUBON»

87 IeHoTHIIHUECKAS H3MEHIUBOCTb.
KoM6uHaTHBHAS HW3MEHUHBOCTD

%3 MyTaloHHas H3MEHUYHBOCTb. 0.5

[IpakTuueckas pabora « Myranuu y




ZIpo30QuUIIEl (Ha TOTOBBIX
MHKpoIlperaparax)»

89

3aKOHOMepHOCTI/I MYTallMOHHOI'O IIpoLecca.
DOIMUTreHeTHKA U STTUTCHOMHKA

90

I'eneTnka uenoBeka. lIpakruueckas pabota
«CocraBiieHHe H aHAJIH3 POIOCIOBHON»

0.5

91

MeTobl MeIUIIMHCKON I'eHETHKH

92

3HaueHHe MEIUITUHCKON TeHETUKH B
TIIpeAOoTBpallilcHHUH U JICUCHUH I'CHCTUUCCKUX
3a00JIeBaHUH YeIOBEKa

93

OCHOBHbIE TIOHSITHUS CEJIEKIHU.
JlabopatopHas pabota «l3yueHue copToB
KyJbTYPHBIX PACTEHHH U MOPOJ JOMAIIHUX
SKUBOTHBIX»

0.5

94

MeTob!I CeTEeKIIHOHHON pabOThI.
JlabopatopHas pabora «3yueHue MeTonoB
CeJIeKLIUU pacTeHUI»

0.5

95

JocTmwkeHns celleKLIuU pacTeHuH U
JKUBOTHBIX. [IpakTHueckas pabota
«IIpuBuBKa pacTreHui»

0.5

96

CoxpaHeHHe, HU3YyUCHHC U HUCIIOJIb30BaHUC
TCHETHUYCCKUX peCyYpCOB

97

Kontponbuas padora Ned
"HacieAcTBeHHOCTDL H H3MEHYHBOCTDH "'

98

buorexHosorus kak Hayka U oTpacib
npousBoAacTBa. [IpakTuueckas pabota
«H3yuenne oObeKTOB GHOTEXHOIOTHI»

0.5

99

OCHOBHBIC HalripaBJICHU CUHTETUUESCKOU




OHOJOTHH

100 XpoMocoMHasl ¥ TeHHas! HHXKCHEPUSI 1
101 MeauuuHckre OUOTEXHOIOTUHA 1
102 PeseprHbiit ypok. IloBropenue, |

0b00IIeHHe, CHCTEMATH3allHs 3HaHHHK

OBIIEE KOJIMYECTBO YACOB I1IO
INPOTPAMME

102

13




11 KIIACC

KomuecTBo yacos DJIeKTpoHHbIE
Ne Jarta mu¢gpoBkIe
nn Tewa ypora Bcero Romrpompmrre | Ipawmiaeckue H3yYeHHd | oOpa3oBaTe/IbHbIE
patoTsl padoTsI pecypesr
1 OpomonnonHas Teopus . Jlapsuna 1
5 JIBI>KyIIYe CHUIIBI 3BOJIFOLUH BUAOB 1o . |
JapBuny
3 Boprba 3a cylecTBOBaHHE, €CTECTBEHHBIN |
U UCKYCCTBEHHBIH OTOOP
4 DopMUpoBaHHE CHHTETHICCKOHM TeOpHU |
SBOJIOIHUHU
5 Oransl 5BONOIHOHHOTO IIpoliecca: |
MHKPO3BOJIIOIUS B MaKPOIBOTIOIHS
6 [omynsius — sneMeHTapHas eJUHUIA |
SBOJIOLHUHU
3aKOH reHeTHUECKOTro paBHOBecHs Jk.
. Xapau, B. Baitnbepra. JlaboparopHas | 0.5
pabota «BbIIBIeHHE H3MEHUHBOCTH Y '
ocobeil oHOTO BHAA»
8 OnemeHTapHbIe (AKTOPBI SBOJIOHN 1
9 O dexr ocHoBatemst. D ekt |
GyTHIIOYHOTO TOPJIBIIIKA
10 Murpanyu. M3omammy nonysmui: |
reorpaduueckas, OHOJIOTHUSCKAas
1 EctecTBeHHBIIH 0TOOp — HaNpaBJIIIOMUi |

¢axrop sBomonuu. [lonoroit ot6op




12

ITpucnoco6IeHHOCTE OPraHU3MOB KaK
Pe3yILTAT MUKPOIBOIIIOIHH.
JlaGopartopnas pabora «M3yuenne
apoMopd030B ¥ HAHOANANTALIUHN
pacTeHu U JKUBOTHBIX»

0.5

13

Ipumeps! npucnocobIeHnil y 0 praHu3MOB:

MopdoIorudeckie, PH3HONOTHICCKUE,
GHOXHMHYECKHE, IOBSACHICCKHE.
JlaGoparopunas pabora «IIpucnocobienus
OPraHU3MOB M MX OTHOCHTEJIbHAS
1[e1ec000Pa3sHOCTbY

0.5

14

Buz, ero kputepuu u CTpyKTypa.
Jlabopatopuas pabota «CpaBHeHHE BUIOB
0 MOPQOIOTUUSCKOMY KPUTSPHIO»

0.5

15

CrtpykTypa BUza

16

Bunoo6pasoBaHue kak pe3yIbTar
MHKPO3BOJIIOIIHU

17

CBs3b MHUKPOIBOJIIOIIUU U SITAACMHAOJIOTHN

18

MaKpOSBOJ’IIOLII/ISI. ITaneonToaoruueckue
METOAbI H3YUCHU S DBOJIIOLIUA

19

Buoreorpaduieckrie MEeTObI H3YUCHUS
SBOJIIOLIMHU

20

9M6pI/IOJ'IOFI/I‘IeCKI/Ie " CpaBHUTCJIBHO-
MOpCbO.]'IOFI/I‘IeCKI/Ie MCETOAbI H3YUCHU
SBOJIIOIIUH

21

MOHGKyJ’IS{pHO-FeHeTI/I‘IeCKI/Ie,
OHOXHMHUUECKHE M MATEMATHUECKHE
MCETOAbI H3YUCHU S DBOJIIOLIUN




22 Ob1mre 3aKOHOMEPHOCTH SBOJIIOIUH

23 AnantuBHas paguanus. HepaBHOMepHOCTD
TEMIIOB 3BOJIOINH

24 Kontpoabnas padora Nel
""MuKpo3BoIONHA H MaKpo3Bo/onus '’

25 HayuHble IHIIOTE3bI IPOUCKOKACHUSL
JKU3HHU Ha 3eMiie

2% JloHayuHbIe IpeACTaBICHHUS O 3apOKICHUN
SKU3HH

27 OcHOBHBIE 3Tallbl HEOPraHUIeCKOH
SBOJIOIHUHU

28 ['unotess! 3apoXkaAeHUS KU3HA
Hcropus 3eMid © METOABI €6 H3yUCHHSL.

29 JlaGopartopuas pabora «3yuenue n 0.5
OTHCaHHE HCKOTIAGMBIX OCTATKOB JIPEBHUX '
OpraHU3MOB»

30 HauanpHble 3Tallbl opraHudeckoi
SBOJIOLHUHU

31 DBoTIONNs SYKapuoT
OCHOBHBIE 3Tallbl SBOJIOIHH

12 pactutenpHoro Mupa. lpakrudeckas 0.5
pabora «zyuenue ocobeHHOCTEH ’
CTPOCHUS PaCTCHUM pa3HBIX OTACIOB»

33 OCHOBHBIE 3Tallbl SBOJIOIUH KUBOTHOTO
MHpa
DBooNHNs XKUBOTHBIX. [IpakTHdeckas

34 pabora «zyuenue ocobeHHOCTEH 0.5

CTPOCHUS ITO3BOHOUYHBIX JKHBOTHBIX»




PasBurtne sxu3HM Ha 3emMile 1o 3paM U

35
HepHOIaM

36 MaccoBble BBIMHPaHUST — SKOJIOTHUSCKUE
KPHM3KCBI IPOLLIOTO

37 CoBpeMeHHBIN SKOJIOTHUECKHH KPU3HUC, ero
0COOEHHOCTH

18 CoBpeMeHHasl CHCTeMa OPraHHueCKOTro
MPOLLIOTO

39 OCHOBHBIC CHCTEMATHYSCKUE IPYIIIILI
OpPraHu3MOB
AHTPOIIOJIOTHS — HayKa O YeJIOBEeKe.

40 PasButne npencraBieHui o
MIPOUCXOIKACHHUHN UeIIOBEKa
MecTo ueIoBeKa B CHCTEME
opranuyeckoro mupa. JlaboparopHast

41 pabora «zyuenue ocobeHHOCTEH 0.5
CTPOCHHUS CKeJIeTa UeJIOBeKa, CBS3aHHBIX ©
MPSIMOXOXKICHUESM »

42 JIBU>KyIIUe cHIIbl aHTPOIIOTeHE3a

43 CooTHollleHHe OHOJIOTHUYECKHX U
COILUANIBHBIX (PaKTOPOB B aHTPOIIOTCHERE

44 OCHOBHBIE CTaJUU aHTPOIIOTCHE3a

45 [TaneoreHeTHKa 1 MajecoreHOMHKA

46 DBOJIONHUS COBPEMEHHOTO YeJIOBEKa
UYenoBeueckue pacsl. [Ipakruueckas

47 pabora «3yueHHe 3KOIOTHUSCKUX 0.5
afanTaiyi YeJI0BeKa»

48 MesxaucUIIIMHAPHBIC METOBI




AHTPOIIOJIOTHHN

Kontpoabnas paGora Ne2

49 "IIponcxo:kaeHne H pa3sBHTHe JKH3HA Ha 1
3emite. AHTpOnOrenes"

50 3aposkaeHne U pa3sBUTHE SKOJIOTHH 1
Mertons! skonoruu. JlabopatopHas paboTa

51 «H3ydeHne MeTO0B SKOJOTUUECKIX 1 0.5
HccleJoBaHUi»

59 3HaueHHe SKOJOTHUSCKUX 3HAHUH AL |
qeJIoBeKa

53 OkoJioruueckie Gaxropel 1
AbuoTtnueckue daktopbl. CBeT Kak

54 sKojoruueckuii dpakrop. JlaboparopHas | 0.5
pabota «BrlsiBIeHHE MpHCIOCOOICHUH '
OPTaHU3MOB K BJIUSHHIO CBETa»
Abuotnueckue dakropsl. Temneparypa
KaK SKOJIOTHUeCKUH (aKTop.

55 JlaGoparopnas pabora «BrlsBieHne 1 0.5
HIpHcocobIeHN OpraHu3MOB K BIMSHUIO
TeMIepaTypbl»
Abunornueckue $pakTopsl. BiraxkHOCTH Kak

56 sKoJoruueckuii pakrop. JlaboparopHas 1 0.5
paboTta «AHaTOMHUUecKHe OCOGEHHOCTH '
PacTeHUH U3 pazHBIX MecT OOHTaHUI»

57 Cpenibl obuTaHUsI OPraHU3MOB 1

58 bronornueckre puTMbI 1

59 Kuznennsie GopMbl OPraHU3MOB 1

60 buoruueckue dakropst 1




3HaueHre OHOTHUECKHUX B3aUMOICHCTBHM

61 JUISL CYIIIGCTBOBAaHUSI OPTAaHU3MOB B CpeJie
OOHTaHHS

62 OKOJIOTHYEeCKUE XapaKTePUCTHKH
MOMYJISILAU
OCHOBHBIE TIOKA3aTeIH HOMYJISIHH:

63 YHUCJIGHHOCTS, IUIOTHOCTh, BO3pACTHAS U
MOJIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTeIH HOMYJISIHH:

64 POKIAeMOCTD, IPHPOCT, TEMII POCTA,
CMEPTHOCTH, MUI'PAIIUH

65 Dkonornueckas CTPyKTypa HOMYJISIIHA

66 JluHaMuKa TOMYJISIIAY U €€ Peryisiius

67 KpuBble pocta YHCICHHOCTH TTOMYJISIUH.
KpuBble BbKHBaHUS
DKONOrHYecKas HUIIIA BHIA.

68 JlaGoparopnas pabora «IIpucnocobnenus 0.5
COMSIH pacTeHUH K pacceleHUION

69 Bup xax crcrema MOy SN

70 3aKOHOMEPHOCTH MOBEICHHS U MUTpaIUii
SKMBOTHBIX

71 Co00111ecTBO OPraHU3MOB — OHOIIGHO3

72 DkocHucTeMa Kak OTKpBITas CHCTEMa

73 KpyroBopoT BellecTB U OTOK SHEPTHHU B
SKOCHCTEME

74 OCHOBHEIE MMOKA3ATEIH DKOCHCTEMBI.
OKOJIOrHUecKHe THPaMHUIbI

75 HzmeneHust coobIIecTB — CYKIECCHH




HpI/IpOI[HLIe 3KOCUCTEMbI. DKOCHCTEMBI

76 03ep U peK. DKOCHCTEMBI MOpeH I OKeaHOB

77 IprponaHbie SKOCHCTEMBI. DKOCHCTEMBI
TYHJD, JIECOB, CTeTIeH, IIyCThIHb

78 AHTpOIIOreHHbIE SKOCHUCTEMBI

79 Ypboskocucremsl. [Ipaktuueckas pabota 0.5
«H3yuenue u onucanue ypOOIKOCHCTEMBD» '
3aKOHOMEPHOCTH GOPMHUPOBAHUS

80 OCHOBHBIX B3aHMOZIe¥CTBHI OPraHU3MOB B
SKOCHCTEMAX
MexaHnU3MBI BO3JIeHCTBUS 3ar pA3HEOHHIH

81 pa3HBIX THIIOB Ha CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, IIOITYIAI[HOHHOM U
SKOCHCTEMHOM YPOBHSX

82 buocdepa — obmiennanerapuas oboouka
Semiu

83 Yuenne B. U. Bepuanckoro o 6uocdepe

%4 3aKOHOMEPHOCTH CYI[ECTBOBAHHUS
6uocdepsr

85 KpyroBopoTsl BelllecTB U
OGUOTCOXUMHUUCCKHE [TUKIIBI

36 3oHanbHOCTH OGnocdepbl. OCHOBHBIS
OGHOMBI CYIIN

87 VYero#tunBocts 6uocheps

88 DKoJoTHYeCKHE KPU3UCH! M X MPHUNHBI

89 BozzeiictBue yenoBeka Ha 6uocdepy

90 AHTpoTnoreHHOe Bo3JielicTBHe Ha

PAcTUTENBHBIN U JKUBOTHBIA MUP




91

OxpaHa [IpUPOAbL

OCHOBHBIC TIPUHIIAIIBL yCTOP‘I‘IHBOFO

92 Pa3BUTHUS UeJIOBEUESCTBA U IPHPOJIBI !
PannoHa1bHOE IPHPOIONONL30BaHUE U

93 COXpaHeHHE OHUOJIOTHISCKOTO 1
pazHOOGpa3us 3eMn

94 Kontponbuas padora Ne3 ""Ixostorus" 1

95 O6obmenne mo TeMe « MUKPO3BOTIONUA U |
€& pe3yNIbTaThI»

96 O6o6menune 1o TeMe « MakposBOIOLUSL U |
€& pe3yNIbTaThI»

o7 O6o6menune no Teme «IIpoucxoxaeHue u |
pa3BUTHE )KU3HU Ha 3eMiIe»

08 Ob6o0menue 1o teme «lIpoucxoxnenue |
YeJI0BeKa — aHT POIIOTCHE3»

99 O6obmeHne 1o TeMe « DKOJNOTHsI — Hayka O |
B3aMOOTHOIICHHUX OPTaHU3MOB»

100 O6obmenne no TeMe «OpraHU3MbI U cpejia !
OOUTaHUS

101 O6obmeHne 1o TeMe « OKONOIUsI BUAOB U 1
TIOITYJIALU I

102 Ob6o0menue no reme «bruocdepa — 1

ro6aibHas DKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I1IO
INPOT'PAMME

102

7.5
















