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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npenmery "buonorus” (ganee - 6M070THs) HAa YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannu B Poccuiickoit Depepannm»y, ®I'OC COO, Konmenmuu mnpenogaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHO obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao mnonoxenusim PI'OC COO mnpodwibHble y4eOHBIC NPEIMETHI, H3y4daeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIMM, CpelIHUM MpoQecCHOHAIbHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3THX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIMX 33]ad, CBS3AHHBIX C MpodopueHTanuein
o0yJaromuxcss W CTUMYJIHPOBAHWEM HHTEpeca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHHMS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriryOIEHHOM ypoBHE, OTpeieisieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C Y4€TOM MEXNpPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JOTMKM Y4eOHOro mporuecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
MPEEeMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMH Ha YPOBHE OCHOBHOTO O0IIero o0pa3oBaHus,
Omaromaps 4yeMy [pPOCMaTpPHBAEeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAaHWH, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYy’XKarolled NpupoJgHoi cpene. B mporpamme mo
OMOJIOTHH TakXe IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynpTaraM oOydeHHss W B (OpPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOMN
NEeSTeIbHOCTH O0YyYaroluXcsi M0 OCBOEHHMIO COJEp)KaHUs OHOJOrMYEcCKOro 0Opa3oBaHHUS Ha
YpOBHE CpeZHero oo1ero oopazoBaHusl.

VY4eOHnblii npeamer «buonorusi» Ha ypoBHE cpeAHEro o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ouonornyeckoe oOpa3oBaHUE B IIKOJIE M OPMEHTHPOBAH Ha pacIIMpeHue W YriryOieHne 3HaHUH
o0Oyyaromuxcss O JKMBOH TpUpPOJAE, OCHOBAX MOJEKYISPHOM M KIETOYHOH Ouosoruw,
AMOPHONIOTUN U OUOJIOTHMH Pa3BUTHsL, F€HETUKH, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K TMOCIEAYIOUIeMy MOJIYYeHHUI0 OMOJIOrMYecKoro oOpa3oBaHUs B
By3aX W OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTABIISIET CHUCTEMa OWOJOTHYECKUX 3HAHWH, MOJYYCHHBIX MPH H3YYCHUU OOYYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3esioB OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHMA MOTYYarOT pa3BUTHeE. Tak, pacIIMPEHbl U YTIyOJIeHbI
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0MMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIBHO BKIOUEHBI OHMOJIOTUYECKHE CBEICHUS
NPUKJIAJHOTO W TTOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO HCIOJIh30BATh KaK OPUEHTHPHI IS



nocJyenyromero Beioopa npodeccun. Bo3amMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOTYYCHHBIMU 00yJaIOMUMUCS TIPH U3yUYeHUU (DU3UKH, XUMUH,
reorpaduu U MaTEMATHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M SBOJIONUOHHBIN MOAXOABI K U3ydeHUto Ouosoruu. COrjacHO UM, HM3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
IBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHCHHsI OMOJOTHYEeCKOro pasHooOpasus
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW OuoJoruw,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTHH, AaKTYaJIU3UPYIOTCS 3HAHUA OOydaloIuXcs MO OOTaHWKE, 300JIOTMH, AHATOMMHH,
¢dusnonornu venoeka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYueOuplii mnpeamer «buonorus» mnpu3BaH OOECHEUNUTh OCBOCHHE OOYyYaIOIIUMUCS
OMOJIOTMYECKUX TEOpUM U 3aKOHOB, HJEW, NPUHIMIOB U TMPaBUJl, JEXKallUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIEIOBAHUSIX B OHOJOTWH, MPUKIAIHBIX ACHEKTaxX
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca 0O0yJaroIIMXcsi K OMOJIOTHU
HapSITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTeprayia B COACPKAHUH MTPOTPAMMEI T10
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
o0nacTu OMOJNOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE Ba)KHEHIIMX
OMOJIOTUYECKHX U KOJOTUICCKUX MTPOOIICM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriayOon€HHOM ypoBHE — OBIAJCHHUE
00y4JalIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHU3aluu >KUBBIX CHCTEM
pa3HOro paHra v NpHOOpeTeHUEe YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHUH MHTEpeca
K onpeaenéHHol 001acTh MpoPeCCHOHATBHON NEATEIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOrMYeCKOT0 00pa30BaHus.

Jloctuxenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyon€HHOM ypOBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE  OOYYaIOIMMUCS  CHUCTEMbl  OMOJIOTMUECKMX 3HAaHHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMONOTHYECKMX CHCTeM (KIIeTKa, OpraHu3M, MOMYJALHUs, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJICJIOBAHHSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOydYarommxcs ¢  MeTOAaMHM  TIO3HAaHWUS  JKMBOW  MPUPOIBL:
HCCIIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HayK (MOJEKYISIpHON U KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTUH PA3BUTHS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMOJIOTHH, TAJCOHTOJOTHUH, OKOJOTHH), METOJaMH  CaMOCTOSITEILHOTO  TPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOmoaeHUe, H3MEpEHUe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHSIMHU: CAMOCTOSITEIbHO HAXOJWTh, aHAIU3UPOBATH M
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(POPMAIIHIO; TIOJIB30BAThCS OMOIOTHYECKON TEPMUHOJIOTHEHN 1
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM W  COILMAIBHO-
HPKOHOMHUYECKUMHU M HKOJIOTHUYECKUMHU TMPOOIEMaMH YelIOBEYECTBA; OICHUBATH IMOCIEIACTBHS
CBOEH JCATENHHOCTH 10 OTHOIIEHHWIO K OKpPYJXKAaIomed MPUPOIHON cpene, COOCTBEHHOMY
3MI0POBBI0O W 3JIOPOBBIO0  OKPYKAIOIMIMUX JIFOACH; OOOCHOBBIBATH M COOMIOAATH  MEPHI



npoPUIAKTUKH WHOEKITMOHHBIX 3a00JIEBaHHMA, TIPAaBHJIa TIOBEACHUS B MIPUPOJE U OOECreUeHUs
0€301aCHOCTH COOCTBEHHOM XH3HENEATENbHOCTH B YPE3BBIUANHBIX CUTYAIMSIX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaThb COBPEMEHHBbIC HAy4YHBIE OTKPBHITHS B OO0JIACTH
OHOJIOTHH;

pa3BUTHE y O00YYAIOUINXCS WHTEIUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMH €10 ITPoOJIeMaMy, METOJOJIOTHEH OHMOJIOTMYECKOTO HMCCIIEAOBAHMS, MPOBEICHHS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs OHOJOTMYECKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOyYarOMIMXCsl IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJE B IIEJIOM U K
OTHENbHBIM €€ OO0bEeKTaM M SBJICHUAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYUHBIX
3HAHUM;

npuobpereHne 00y4YaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIONOIH30BAHUN
(coOnromenue mpaBWJI TOBENCHHS B TMPHPOJE, OXPaHbl BHJIOB, IKOCHCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOI'O 370POBBS M 3J0POBBSl OKPYXKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npodunakTuku  3aboneBaHuii, oOecrieyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
Ype3BbIYAIHBIX CUTYaLUAX IPUPOJHOTIO U TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOrNYEeCKNX 3HAaHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBHM JJii OCO3HAHHOTO BbIOOpa OOYYaAIOUIUMUCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHOIl  TPAEKTOPUHU, CHOCOOCTBYIOUIEH MOcCienyromeMy IpodhecCHOHATbHOMY
CaMOONPEIEIIEHUI0, B COOTBETCTBUU C WHJMBUIYaJIbHBIMM HHTEpECaMH U MOTPEOHOCTAMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha HM3y4YeHHUE OMOJOTMU Ha YriyOJeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 dgaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

OT6op oOpraHu3zalMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYILECTBIISICTCS C YUETOM CIELU(PHUKU €ro CoJepXaHUs M HalpaBIEHHOCTH Ha MPOAOJDKEHHE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNnbHBIM YCIOBHEM IMPH O0y4YeHHM OMOJIOTMM Ha YIiayOJI€HHOM YpPOBHE SBIISETCS
IpoBe/ieHUEe JIabOpaTOpHBIX M MpakTHueckux pabor. Takke yuacTHe oOydarolmMxcs B
BBIMOJIHEHUM  TPOEKTHBIX U y4eOHO-MCCIIEOBAaTENbCKUX  paboT, TeMaThKa KOTOPBIX
ONpezeNseTcss Y4YUTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUA
10 KUIIACC

CopepxaHue MNPOrpaMMbl, BBIIEICHHOE  KYpCuOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpeMeHHas O6uMosIOTHSI — KOMILJIEKCHast Hayka. KpaTkas ucrtopusi pa3BUTHSI OHMOJIOTHH.
buonornueckue Hayku M u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHbIE, NPUKIATHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.



3HavueHre OWOJIOTHM B (POPMUPOBAHWK COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBszanHble ¢ Ouonoruei. 3HaueHWe OHOJIOTMHM B TNPAKTHUYECKOU
JIEATEIbHOCTH 4YEJIOBEKA: MEIMIMHE, CEIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
IIPUPOJBIL.

JdemoHcTpaunu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. lapseii, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Baswios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU Haykamm», «Cuctema OGHMOJIOrMYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMer u3yueHus onosoruu. CBOMCTBaA JKUBBIX CUCTEM: €IUHCTBO
XMMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPIaHM3aLMs, CaMOBOCIPOM3BEICHUE, Pa3IpPakKMMOCTbh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUIOBO, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ouocdepuspiid. IIpoueccsl, Mpoucxoasmue B KUBBIX cucTteMax. OCHOBHBIC NMPHU3HAKU JKUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, n3ydaromye KUBbIE€ CUCTEMBl Ha pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HaGmronenue, m3mepenue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHaius3. [IoHsATME O 3aBUCMMOM M HE3aBUCHUMOU
nepemenHoi. IDmanmpoBanme skcnepumenrta. [locraHoBka M mpoBepka rumnore3. Hynesas
runote3a. [loHsTHe BBIOOPKHU U € J0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpMYMHBI HCKaKEHUS PE3yNbTATOB 3KCIEPUMEHTA.
IIoHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «bHONOrMYeckne CUCTEMBI»,
«CBoiCTBa KMBOW MaTepun», « YpOBHU OpPraHU3alluy )KUBOM NpUpoabD, «CTpoeHne KUBOTHON
KIeTKn», «TKaHM  JKUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpraHU3May,
«buoreonenosy», «buocdepar, «MeToabl U3yUeHUs KUBOU IPUPOABD.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE AJIs IPOBEACHUS HAOIIOACHUHN, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IpPU H3YyUYEHUU KUBBIX
CHUCTEM.

Tema 3. brnosnorus KjieTku

Knerka — cTpykTypHO-(yHKIMOHANbHAST €MHULIA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeTtoabl MOJEKYJISPHOM M KJIETOUYHOW OHOJOrMH: MHKPOCKOIMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, aAuddepeHnnanbHoe  EHTpUDYTHPOBAHHE,
KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @uKcUuposanHvix Kiemok. DIEKTPOHHAS MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvroe (npusicuznennoe) uzyyenue Kiemox.

JleMoOHCTpanun

IToptpetsr: P. I'yk, A. Jlesenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuipl 1 cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBI MHKpockom», «Mctopus
Pa3BUTHUS METO/I0B MUKPOCKOITHI.



O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpENapaThl PacTUTEIbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOH Ouosoruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKu

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAaMUKPOIJIEMEHTHL. Boga u €€ ponp
KaK pacTBOPUTENsS, peareHTa, y4yacTue€ B CTPYKTYPHUPOBAHUM KIIETKH, TEIUIOPETYJIISIHUU.
MunepasnbHbie BellecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BeUlecTBa KIETKU. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
cocraB 0enkoB. CTpyKTypbl OenkoBoW Monekyinbl. [lepBuuHas cTpykTypa Oenka, MmenTuaHas
cBs3b. BTOpuuHas, TpeTuuHas, ueTBepTUYHas CTPYKTypbl. JleHartypanus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHKIun 6enKkoB. [Ipuonui.

VYrneBoabl. MoHOcaxapuabl, Jucaxapuibl, OJUTrocaxapuabl U moiucaxapuabl. OOmuin
IUTAaH CTPOCHUsT W (U3HKO-XMMHYECKHE CBOMCTBa YIJIeBOAOB. buonormdeckne QyHKIUN
YIJIEBOJIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudpukanus  mumnmmos.
Tpurnuuepuasl, Gochonunuasl, BOCKH, cTepouibl. buonornueckue QyHkuu aumnuaoB. O6mue
CBOMCTBa OHMOJIOTMYECKUX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JJTHK u PHK. Crtpoenne HykiaenMHOBBIX KHCIOT. HykiaeoTuusl.
[Tpunuun xkomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupais.
Mecronaxoxaenue u ononorndeckue ¢pynkmu JHK. Bugst PHK. ®@ynkunu PHK B kietke.

Crpoenune moiekynbel AT®. Makpospruueckue cBsizu B Mmojiekyie AT®. buonornueckue
byukiun  AT®. BoccraHoBineHHbIE TNEpeHOCUYMKH, HUX (GYHKIUM B KIETKe. /[pyeue
HYKleo3uompugocgamul (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouoiyiorus: OMOXMMHYECKHE W OMOPU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTyphl Ouomounekyn. Mooerupoganue cmpykmypvl u QYyHKYui
Ouomonexyn u ux Komniekcos. Komnvromephwiti Ou3aiin U OpeaHuyeckuti CuHme3 OUOMONEKYN U
UX HENnPUPOOHBIX AHATI0208.

JleMoOHCTpanun

[Hoptpertsr: JI. [Toaunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXKHBOW  MPUPOAEH,
«Pacmpeienienne XUMHUYECKUX DJIEMEHTOB B JKUBOU MPUPOJIE».

Tabmumer u cxembl: «llepuoguyeckas Tabmua XUMHUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocTaBe OpraHu3MoBy», «CTpoeHHE MOJEKYNbl Oenkay,
«CTpyKTYyphl O€IKOBOW MOJIEKYINB), «CTpoeHUE MOJIEKYJ YIIeBOAOB», «CTpOEHHE MOJIEKYII
munuaoBy, «HyknennoBeie Kucinote», «CtpoeHue mosiekyislt ATOy.

O6opynoBaHue: XuMUYecKas Mocyia U 000pyI0BaHUE.

JlabopaTopnasi paboTa «O0HapykeHHEe OETKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JladopaTopnasi pa6ora «VccienoBanue HyKIEHHOBBIX KHCJIOT, BBIICJICHHBIX U3 KIETOK
Pa3TUYHBIX OPTAaHU3MOB).

Tema 5. Ctpoenune u GyHKIMH KICTKH

Tumnel KIETOK: dyKapHOTHYecKass M Mpokapuoruueckas. CTpyKTypHO-(DYyHKIIMOHATBHBIC
00pa3oBaHMs KIETKH.



CtpoeHne MpOKApUOTHYECKOW KJIeTKH. Kierounas cTeHka OakTepuii u  apXeu.
OcoOeHHOCTH CTPOCHUS TeTepoTpo(HOI U aBTOTPO(DHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenuie n (pyHKIMOHMPOBAHUE dyKapHOTHUECKOW kieTku. [Inasmarnyeckas memOpaHa
(mnasmanemma). CrpykTypa IU1a3Matudeckoil MemOpanbl. TpaHcmopT BellecTB 4depes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€nHas nud¢ys3usi), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemOpansl. PaboTa
HaTpUIl-KaJIMeBOro Hacoca. DHAOLUMUTO3: MUHOLMUTO3, parounTo3. Dk3ounTo3. KinerouHas creHka.
CrpykTypa 1 (PyHKIMH KJIETOYHOM CTEHKH pacTeHUi, rpuooB.

Huronnazma. Iutozons. Lurockener. [IBwkenue uutoriazmbl. OpraHoOWAbl KIETKH.
OnHoMeMOpaHHBIC OPraHOWIBI KICTKH: dHAoIazmaTindeckas cetb (DI1C), anmapar ['onbmxwy,
JU30COMBI, UX CTpOeHHE U (QyHKUUH. B3auMOCBSA3b OJHOMEMOpPaHHBIX OPIaHOMJOB KIIETKH.
CtpoeHue TrpaHyJsIpHOTO peTUKyiayma. Mexanuzm Hanpaeienus 6Oenxoe ¢ OIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imamkuii — (arpaHyJisipHBI)
SHIIOIIA3MATHYECKUi peTukyiryMm. CexperopHast ¢yHKms anmapara [onbmku. Moougpukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pactutenbHbIx kieTok. Kinerounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPHUH, IIACTUIBL. [Ipoucxoorcoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHApUH U miactui. IlepBuuHble, BTOPUYHBIE M CIIOXKHBIE ILIACTUABI
(OTOCHHTE3UPYIOIIUX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIJIACThI  BBICHIMX
pacTeHuM.

HememOpannsie opranouas! kieTkd CtpoeHne u (GyHKIMH HEMEMOpaHHBIX OpPraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpopunaMeHTbl. AKmuHogvle
MuKkpogunamenmoi. MBbllIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy0Oouku. Knetounsii mneHtp. CTpoeHHE U JBUKEHHE IKIYTUKOB M PECHHMYEK.
Muxkpotpy0Oouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIIKH, UX CTPOEHHE U (PYHKLUH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonoXKeHHEe XPOMOCOM B HMHTep(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpoMmaThHa — TUCTOHBI. J{unamuxa s0epHou
06010uKU 8 MUmo3e. oepHulii mpancnopm.

Knerounsle  BritoueHus.  CpaBHMTENbHAs  XapakTEpPUCTUKA  KIETOK  DYKapuoT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprysuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKu», «CTpoeHHe KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENApaThl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JladopaTopnasi padora «/3ydeHne cTpoCHUS KIETOK PA3TMIHBIX OPTaHHU3MOBY.

IIpakTuyeckas padora «lI3ydyeHnne cBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopaTopnas padora «/ccnenoBaHue mia3MonM3a U AEMIA3MOJIM3a B PACTUTENIBHBIX
KJIIETKax».

IIpakTuyeckas padora «/3ydyeHnne ABMKEHUS LHUTOIIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U NpeBpaLleHHe JHEPIHMU B KJIETKe



AcCUMWISIIIUS U TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTpOGHBIH U  reTepoTpoHBIA. YyacTHe KucCIopoja B  OOMEHHBIX —Ipoleccax.
Ounepreruyeckoe oOecrnieueHne kieTku: mpeBpamenne AT® B  oOMeHHBIX THpoleccax.
DepMeHTaTUBHBIM XapakTep peaklHil KIeTOYHOro meradonusma. DepMeHTHI, UX CTpOCHHE,
cBoiictBa u mexaHusMm geiictBus. Kodepmentsl. OTnuuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPBL.  3aBUCHMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKIHIA OT PA3IMYHBIX (PaKTOPOB.

[lepBrUYHBII CHHTE3 OpPraHUYECKUX BELIECTB B KieTke. POTOCHUHTE3. AHOKCUSEHHbIU U
oKcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce porocunTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Brnusinue paznudabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHHe (OTOCHUHTE3A.

Xemocunrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIC OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHa’poOHBIe opraHu3Mbl. Buner 6poxxenus. [IpoxyKTel OpOKEHUS W MX HCIIOIH30BAHHE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YIUTENU
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprerndeckoro obOMmeHa. [loaroroBUTENBHBINA ATam.
['mukonu3 — 6eCKUCIOpPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JbiIXaHue. Poib MUTOXOHIpUI B mpoleccax
Oounonoruueckoro okucienus. Lukinuyeckue peakuuu. OkucnutenbHoe GochopriInpoBaHUe.
Onepeusi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomounnot ATD-
cunmaswl. llpenMymiectBa a’poOHOrO0 MmyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOr0 0OMEHa.

JdeMoHcTpannmn

[Toprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DoTocUHTE3», «DHEpreTuueckud oomen», «buocuHTe3 Oenkay,
«Ctpoenue GepMeHTay, «XeMOCHHTE3Y.

O6opyoBaHMe: CBETOBOM MUKPOCKOII, 000pY0BaHKE ISl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPEIIapaToB.

JlabopaTopnasi paGora «lI3ydyeHue KaTadTUTHUYECKONW aKTUBHOCTH (EpMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl).

JladopaTtopnasi padora «l3yueHue (QepMEHTATUBHOTO pACIICIIJIEHUs TEePOKCHU/IA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopatopHnas pa6ora «CpaBHeHUE NPpo1eccoB (POTOCHUHTE3a M XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHEHHE MPOIIECCOB OPOXKEHUS U JBIXAHUS.

Tema 7. HacinencrBenHast uHpopMauus U peajm3anus eé B KJIeTKe

Peakun marpuyHOTOo crMHTe3a. [IpUHITMIT KOMIUIEMEHTAPHOCTH B PEAKIIUAX MATPUUHOTO
cuHTe3a. Peanm3anus HacleqCTBEHHOW WHQOpMaIMK. [ eHEeTHYeCKHil KO, ero CBOWCTBA.
Tpanckpunuus — matpuunblii cuHTe3 PHK. [IpuHIUIBI TpaHCKpUNIIMKM: KOMIIJIEMEHTAPHOCTb,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnsaus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTtese Oenka. YcioBust
6uocunresa 6enka. Koguposanue amuHokuciot. Poib pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHu3ans TeHoOMa y MPOKapuoT U
syKapuoT. Perynsuusi akTUBHOCTH TI'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.



Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2eHog. Perynsius 0OMEHHBIX POLIECCOB B KiieTke. Kiierounslii romeocTas.

Bupycsl — HekneTounbie (OPMBI KU3HH U OOJIMTaTHBIE Tapa3uThl. CTPOEHUE MPOCTHIX H
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmuwiti yuxn [{HK-codepocawjux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasd,
unmezpasa.

BupycHple 3a0oneBaHusi 4enoBeKa, JKUBOTHBIX, pactenmit. CIIU]J], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypruvix
ouonocuueckux oaunvix. Hanomexuwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemoHcTpaunu

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKUi.

Tabmuer u cxembl:  «buocuHTes Oenka», «l'eHeTmueckwii kom», «Bupyce,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3nanue MOJEIN BUPYCay.

Tema 8. ZKn3zHeHHBIN HUKJ KJIETKHA

Knerounenii muki, ero mepwoisl W perymsinus. MHTepdaza m muto3. OcoOEHHOCTH
MPOIIECCOB, MpoTeKaromux B uHTepdase. [loaroroBka kieTku K neneHuto. [IpecuHTeTHYCCKUI
(TTOCTMUTOTUYECKHIT), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTep(da3bl.

Marpuunsiii  cunre3 JHK —  pemumkanusa. [lpunnuner  perumkanumn — JJHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIAPAUICIBHOCTh. MexaHu3m
perumkauun  JIHK.  Xpomocombl. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHU — KapUOTHUIl. JMIIJIOUIHBIA U TaryIOWJHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMOCcoOMBI. [10710BbIE XPOMOCOMBI.

Henenune kietku — mMuto3. CTaguu MHUTO3a W MPOUCXOJAIINE B HUX TMPOILECCH. THIIBI
Muto3a. Kapuoknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perynsmuss MuTOoTHYECKOTO IMKIA KIeTKU. [IporpamMmmupyemas kieTouHas TruOenb —
amornTo3.

Knerounoe s1po, XxpoMocoMbl, GyHKIIMOHANIbHASI T€HOMUKA. Mexanuzmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasn knemrka» — 6uoungopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanun

Tabmuupl 1 cxembl: «KU3HEHHBIM UK KIETKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Penmukanmsa JJHK».

O6opynoBaHHe: CBETOBOH MHUKPOCKOI, MHUKpompenaparbl: «MHTO3 B KIETKax KOpeIIka
JTyKay.

JladopaTopnasi padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIPETapaTax.

JlabopaTopnasi pa6ora «HaOnrogenne mMuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOIPENapaTax ).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB. OJHOKJIETOYHBIC, KOJOHHAIIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOSHUS U KUZHEICATEIHbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHBIE TPUOBI, OJHOKIETOUYHBIE BOJOPOCIH, APYyTHe MPOoTUCTH. KooHnanpHbIe
OpTaHU3MBI.



B3anmocBA3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbBI OPTaHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanu pacreHuil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHA,
MPOBOAAIIAsA, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOEHHMsI, PYHKUMNA U PaCHOJIOKEHUS
TKaHEW B OpraHax pacTCHUH.

TkaHu JKUBOTHBIX M  4YeEJIOBEKAa. TUNbl KUBOTHBIX TKAHEW: JNUTENUAJIbHAS,
COCIMHUTENbHAS, MbIlIeyHas, HepBHAas. OCOOCHHOCTH CTpPOEHUs, (QYHKIHUH M PACHOIOKECHUS
TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIUMU OpraHOB U CUCTEM OPIaHOB.

Omopa Tenma opranusmoB. Kapkac pacrenuit. Ckenersl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy KHbI1 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COSAMHEHUS
KOCTEH.

JIBukeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KI'YTHUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTCHUMH: TPONHU3MbI M HACTHM.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBeKa: MbllieuHas cuctema. Pedekc. CkenerHeie
MBIIIIBI U UX paboTa.

IIntanue opranu3mos. Ilormomenne BOAbI, YIIEKACIOTO ra3a U MUHEPAIBbHBIX BEILECTB
pacreHusamu. [Iutanue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKIETOYHOE IMIICBAPCHUE.
[luraHue NMO3BOHOYHBIX XKUBOTHBIX. OTAENbl MUIIEBAPUTENBHOrO TpakTa. llumieBaputenbHbIe
»kenesbl. [IuieBapurenpHas cucrema 4eaoBeKa.

Jpixanue oprann3moB. [[pixanue pactenuil. Jlprxanue xuBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHOe nbixanue. JlprxatenbHas MOBEPXHOCTH. JKabepHoe u JIErodHoOe
JIbpIXaHue. JlpIxaHWe MO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTPOEHHUs JETKUX II03BOHOYHBIX >XMBOTHBIX. JlpIxaTenbHasi cucTemMa uYenoBeKa. MexaHu3Mm
BEHTWISILIMM JIETKUX Y NTUL U MJIEKONUTAIOIUX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opradbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOEHUS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opraHusMmoB. Beinenenue y pacreHuil. BeineneHue 'y  KHUBOTHBIX.
CokparutensHble Bakyoiu. Opransl Bblnenenus. @Ounbrpanms, cekpeuus U oOpaTHoOe
BCaChIBaHME KaK MEXaHU3Mbl pabOThl OPTaHOB BblAeNeHUs. CBA3b MOJOCTU Tejla C KPOBEHOCHOM
U BBIICIUTENBHON CHUCTEMaMHU. BplieneHrne y NmO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukw.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3zoBaHKHE MOYH y YeTIOBEKa.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa naccuBHOM U
XUMHUYECKOW 3a1IUuThl. ODUTOHIINIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or Oonesneil. MMMmyHHas cuctema uenoBeka. KIeTOUHbBI M TyMOpajJbHBI HWMMYHHUTET.
Bpoxnéuusii ¥ mpuOOpeTéHHBIM  cnenuuueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnureta (I1. Dpmux, ®. M. Beprer, C. ToneraBa). Bocnanutenbabie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOr0 MMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumocTe M peryisnuss 'y OpraHusmMoB. Pa3apakuMoOCTb y OJHOKJIETOYHBIX
oprann3moB. Takcucel. PaznpaxxumocTs U perynsuus y pacTeHud. PocToBbIe BemiecTBa M MX
3HA4YCHHE.



HepBHast cucrema u peduexktopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y MKHMBOTHBIX. OTxeisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexc u pednexropHas mayra. besycnoBHbie u
YCIIOBHBIE PEQIICKCHI.

['ymopasibHast peryssiusi M SHIAOKPHHHAs CUCTEMa JXUBOTHBIX M 4enoBeka. JKenesbl
OSHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JemMoHCTpauMu

[Toptper: N. I1. [TaBnos..

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIH,
«bakrepumn», «llIpocreiimmey», «Opranel LBETKOBBIX pacTeHui», «CHucTeMbl OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopueBbie cucrempr», «Ctpoenue crelms», «CTpoeHHE IUCTOBOM IUIACTUHKMW», «TKaHU
KUBOTHBIX», «Ckener dvenoBekay», «llumeBapurenbHas cucrema», «KpoBeHOcHas cucremay,
«/lpixatenpHass cucrema», «HepBHas cucrema», «Koxka», «Mplmeunas cucremay,
«BplienurenpHas cucteMa», «OHIOKpPUHHAs cucTeMay, «CTpoeHHe MbIILbD, «MMMyHHTETY,
«Kumeunonomnocraele», «Cxema nuTaHus pacTeHH», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue runpo», «CTpoeHue MmiiaHapun», «BHyTpeHHee CTpOEHHE J107K/IEBOTO
yepss», «HepBHas cucrema pwiO», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMblKaromuxcs», «HepBHas cucrema nTuny», «HepBHas cuctemMa MIIEKOIUTAIOLIUXY,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opyoBaHHe: CBETOBOW MHMKPOCKOI, MHUKpOIpEnapaTbl OJHOKJIETOYHBIX OPIaHHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOKUX, HKHUBBIE
9K3EMILIAPBI KOMHATHBIX PACTEHH, TepOapuu pacTeHU pa3HbIX OTAENOB, BIaKHbIE IIperaparhl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEIIOBEKa,
o0opysoBaHHE JJIs JIEMOHCTpAalUd [IOYBEHHOIO M BO3AYILIHOIO IMTAHUS PaCTEHUH,
paciienyeHuss Kpaxmajia U OelIKoB TMoj JeHCTBUEM (epMeHTOB, 00OpyJOBaHUE IS
JEMOHCTPALMH OIBITOB IO U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHM, MOJIETN TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JladopaTopnasi padora «/3yueHue TkaHel pacTeHUID.

JlabopaTopHasi padora «/3ydeHne TkaHelH )KUBOTHBIX).

JlabopaTopnasi padora «/3ydeHne opraHoB LIBETKOBOTI'O PACTEHUS.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

®opMbI pa3MHOXKEHHUS OPTaHU3MOB: Oecriooe (BKJII0Yasi BEreTaTUBHOE) U TT0JIOBOE. Buib
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KIOHHPOBAHUE.

[TomoBoe paszmHoxeHue. IlomoBele kieTkM, nmiau ramersl. Meno3. Cragun Meino3a.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonornueckuii cMpica MelH03a M IOJIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszBuTHe. ['ameroreHe3 y JKMBOTHBIX. IloyloBBIE  Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. Crepmarorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHe W AMOPHUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CrHOCOOBI OMIIOIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WNunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgpozenos
u moodenu mopgpozenesa. Craguu sMOpuoreHe3a KUBOTHBIX (Ha MpuMepe JArymkn). JpoOiaenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bnacmyna, munol



onacmyn. OCoOOEHHOCTH JPOOJEHUS MIICKOTHUTAIONINX. 3apOJBIIIEBLIC JTUCTKHA (TaCTPYJISIIHS).
3aknagka OpraHoB M TKaHEM M3 3apoABIIIEBBIX JIMCTKOB. B3anMHOe BiIMsSHHE 4YacTel
pasBUBAIOIIETOCS 3apofbliia (3MOpHOHANbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHHSA
JKUBOTHOTO KakK pe3ylbTaT HEpapXUYECKUX B3aMMOJEWCTBUM TreHOB. BuusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (AKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButme xuBOTHBIX. IlocTamOpuonanmpHBI mepuoxa. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y OEClO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocra KUBOTHBIX. akTOpbl pPETyJSIMUM POCTAa KUBOTHBIX U desoBeka. Craguu
[OCTAMOPHUOHAIIBHOTO PAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHesa 4YesloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pasmuoxenne u pasButue pacteHuid. ['ametrodur m cnopodut. Meio3 B KU3HEHHOM
nukie pacrenmii. OOpa3oBaHue crop B TIpolecce Meho3a. [aMeTroreHe3 y pacTeHHi.
OmiogoTBOPEHHE M pa3BUTHUE PACTUTENIBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Yy
[IBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJISIIUM OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpannmn

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuubl u cxembl: «BereraTuBHOE pa3sMHOXKEHHE», « THIIBI OECTIONOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXKEHHUE HBIVIEHb», «Pa3MHOXKEHHUE THUIPBIY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIEPMATO30MIay,
«OcHOBHbIE cTaauMu OHTOreHeza», «lIpsimoe u Hempsimoe pasButue», «Pa3BuTue Maickoro
Kyka», «Pa3zputue capanum», «PasBurne narymku», «IBOMHOE OIIOJOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpOe€HHUE CEMSIH OJHOIOJBbHBIX M JABYIOJBHBIX pAacTEHUN», «KM3HEHHBIN LUK
MOpPCKON ~ KamycTbl», <«JKU3HEHHbII LHMKI MXa», <«OKU3HEHHBI MK ManoOpOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

O6opyoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpENnapaThl SMIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozienb «L{uKIT pa3BUTHSA JIATYIIKWY.

JlabopaTtopnasi paGora «lI3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckass padora «BrlsBleHHE MPU3HAKOB CXOJCTBA 3apObIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

HcTopusi cTaHOBJIEHUSI M pPa3BUTHUsI T€HETUKH Kak Hayku. PabGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBEHHBIX YUYE€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE TE€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIeNIbHBIE
TEHbl, AJbTEPHATUBHBIE NPU3HAKH, OMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3nUroTa, YMcTas JIMHUS, TMOPUAbI, TeHOTHN, (QeHoTurn. OCHOBHBIE METOJbl T'€HETUKH:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUH, MOJIEKYIIIPHO-TEHETUIECKUMN.

JleMoOHCTpanun

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxembl: « MeTo bl TeHETUKI», «CXEeMbI CKPELTUBAHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI.



Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuiuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
ruOpusioB mepBoro nokojenus. [IpaBuno gomuHupoBanus. Bropoi 3akoH Menzaenss — 3aKoH
pacuieneHus npu3Hakos. L{uTosoruueckue 0CHOBbI MOHOTHOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTBI FaMeT.

AHanmuzupyromee  ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJOBAHMS.
Paciuennienne npu3HaKkoB IpU HEIIOJIHOM JIOMUHUPOBAHUU.

JurunbpugHoe ckpenuBanue. TpeTruid 3akoH MeHAens — 3aKOH HE3aBUCHMOIO
HacJIeI0BaHMsl TPU3HAKOB. [lUToI0rN4ecKkre OCHOBBI TUITHOPUIHOTO CKPEIIMBAHUS.

CuerutenHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe Haclie0BaHnue
I€HOB, HAPYLICHUE CLICIUICHUS MEXIYy TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXAaHU3M OIPEAEIEHUS IoJa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M TreTeporaMeTHbli moi. ['eHeTHueckas CTpyKTypa IOJIOBBIX
xpoMmocoMm. HaciienoBanue pu3HaKoB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JEHCTBUE TE€HA.
MHoxecTBEHHBIH ajulenu3M. B3aumoneicTBuE HEaUIENbHBIX I'eHOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tomumepus.

I'eHeTMYECKUMI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKXKe
(GU3MONIOrMYECKUX TPOLIECCOB, IIOBEIEHUS U KOTHUTUBHBIX (yHKuui. ['eHeTmueckue
MEXaHU3Mbl CUMOMOIe€He3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO35SUH — MapasuT» U «XO3iUH —
MHUKpoOHOM». ['eHeTHUecKre acieKThl KOHTPOJI U U3MEHEHUS Haclle[CTBEHHOW MH(opMauu B
ITOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoOHCTpanuu

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

Tabmunpl u cxemsl: «IlepBblii 1 BTOpoi 3akoHBl MeHuens», « Tpertnit 3akoH Menaensy,
«AHanuzupyolee ckpeuiuBanue», «Henonnoe nomunupoBanuey, « ClelIeHHOE HAacIe10BaHUE
PU3HAKOB Y Ipo3oduiby, «I'eHeTuka nonay, «Kapuotun yenosekay, «Kapuotun npo3o@uisy,
«Kapuorun nruns», «MHOKECTBEHHBIN ajulean3M», «B3anMoaeiicTBre reHOBy.

Ob6opynoBaHue: MOJENb sl JEMOHCTpAIMM 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTrO
MIOKOJIEHUSI M PACIICIUICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALMM CLEIJICHHOTO HACIEA0OBaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumna».

IIpakTnyeckass padora «/3yyeHue pe3yabTaTOB MOHOTMOPUAHOTO CKpPELIMBAHUSA Y
JIPO30(QUITBD».

IIpakTuyeckas paGora «M3yyeHue pe3yabTaTOB JAUTMOPUIHOIO CKPEIIMBAHUSA Y
JPO30(GUITBD».

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHotuna u cpeasl npu ¢opmupoBaHuM (eHotuna. M3MeHunBOCTH
Npu3HAakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE NPU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBCHHAS.

MoudukaironHass U3MEHUYUBOCTb. Ponb cpeasl B pOpMHUPOBAHUU MOIUGPHUKAIIIOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanunoHHbIA psin U BapuanuoHHast kpusas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

I'eHoTMnMUeckass HM3MEHUYMBOCTb. (CBOMCTBA TE€HOTHIIMYECKONM HW3MEHYMBOCTH. Bumsl
TFeHOTHINYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTal[HOHHAS.



KoMmOnHaTuBHAas M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH T'€HETHYECKOTO Pa3HOo00pa3us
B [IpeZieIax OJTHOTO BHUJA.

MyTalnmonHass W3MEHYMBOCTb. BHIbl MyTauuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHbIE W WHAYUUMPOBAHHbIE MYyTAalMHU. SAepHbIE M IUTOILIA3MaTHYECKUE MYyTalUU.
ComMaruueckue W MOJOBble MyTauud. [IpuumMHBI BOSHUKHOBEHHS MyTanuil. MyTareHsl U UX
BJIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOI'O Ipoliecca. 3aKOH TOMOJIOTHYECKHX
psanoB B HacienctBeHHoW wu3MmeHunBocTH (H.M. BaBunoB). BHesnepHas HW3MEHYMBOCTh H
HACJIEICTBEHHOCTb.

Onueenemuka u 9NULEHOMUKA, POIb INUSEHEMUUEeCKUX (aKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdemoHcTpaunu

[Toptpetst: I'. ne @pus, B. Noranucen, H. 1. BaBuios.

Tabmunelr 1 cxembl: «Bumgsl w3MeHUMBOCTHY, «MoAu(pUKAIMOHHAS H3MEHYUBOCTHY,
«KoMOnHaTHBHAS  H3MEHYMBOCTDY, «Meiio3y, «OmogoTBOpEHUEY, «['eneTnyeckue
3a00JIeBaHUs YeNIOBeKay, « Buapl MyTamuiiy.

O6opynoBaHue: XuBble U repOapHbIe 3K3eMIULSIPbl KOMHATHBIX PACTEHHM, PHUCYHKU
(pororpadum) KUBOTHBIX C PA3TMYHBIMHA BHIAMU H3MEHYHBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH — MOAM(DHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiia U BapUALMOHHOW KPUBOW».

IIpakTuyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yejioBexka

Kaprnorun uenoBeka. MexayHapogHas NpOrpaMMa HCCIEIOBAaHHMS I'€HOMA 4YeJIOBEKa.
MeTopl U3ydeHUs TEHETUKU YelOBEKa: MeHealOoTHYecKuil, OJIM3HEIOBbIHM, ITUTOreHEeTUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciIe ¢ momomsto I11[P-
aHannza. HacnencrBenHble 3a0oseBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bone3nn ¢ HacneACTBEHHON MpPeApacloiOKEHHOCThI0. 3HAYEHHWE MEIMUIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUEHUU TeHETHYECKUX 3a00NieBaHUU 4YeloBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYyJbTUpOoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «TeHEeTHYECKOro rpy3a». DTHYECKHE acTIeKThl
UCCJIEIOBaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpHl MOBBINIEHHOW YYBCTBUTEIBHOCTH YENOBEKAa K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUI0 OKpYKarollell cpeabl. ['eHeTnueckass MpeapacroiokKeHHOCTh
YeJI0BEKa K MTaTOJIOTUSM.

JleMoHCTpanun

Tabmumer u cxembl: «Kapuotun denoBeka», «MeToAbl U3yUeHUS] TEHETUKH YEJIOBEKay,
«"eneTnueckue 3a001€BaHUs YETTOBEKAY.

IIpakTuyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cenexuusi opraHu3sMoB

JlomecTukanusa M ceneknus. 3apoXkACHUE CEIeKIMM U JoMecTukauuu. Yuenue H. .
Basuiiosa o LleHTpax mpoucxoxkaeHUs U MHOT000pa3us KyJIbTypHBIX pacTeHuid. Ponb cenexnuu
B CO3/JaHMM COpPTOB pacTeHWH H Nopoa KHUBOTHbIX. CopT, mnoponaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HaciaeACTBEeHHON m3MeHunBocTd H. WM. BaBuioBa, ero 3Hauenue mist
CEJIEKIIMOHHOM pabOTHI.

Mertoap! ceneKInOHHOM paboThl. VIcKyccTBEHHBIN OTOOp: MAacCOBBIM M MHIMBUYAIbHBIMN.
DTtanbl KOMOWHAIIMOHHOW ceNeKuu. VcrbITaHue mpou3BOAUTENCH MO MOTOMCTBY. OTOOp 1Mo



TEHOTHITY C IIOMOIIBIO OLIEHKH (DEHOTHUIIa TOTOMCTBA M OTOOP IO FE€HOTUITY C ITOMOIIBIO aHAJIN3A
JIHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ| CENEKIMOHHOW paloThl. PamuanuoHHBIN U
XMMHUYECKMM MyTareHe3 KakK HCTOYHHMK MyTallMd y KyJbTYpHBIX (OPM OpPraHU3MOB.
Hcnonb3oBaHuE TE€HOMHOIO pPENaKTUPOBaHMs U MeToAoB pekoMOMHaHTHbIX JIHK nmms
IIOJIyYEHUS UCXOTHOTO MaTepHralia JUisl CEJIEKLUN.

[Tonyyenne monuruionoB. BHyTpuBHIOBas rubpuanzanus. bau3kopoacTBeHHOE
CKpeliBaHue, Wi MHOpuauHr. HepoacTBeHHoe cKpelBaHue, WiId ayTOpUAUHT. ['eTepo3uc u
ero mnpuuuHsl. Mcnonb3oBanue rerepozuca B cenekuuu. OtnanéHHas rubpuau3anus.
[Ipeononenue Oecriogusi MEXBHUAOBBIX T'MOpUAOB. JIOCTMKEHMSI CENEKLMU pPacTeHUH u
KUBOTHBIX. «3€1EHas peOIOYULY.

CoxpaHeHue M HM3y4eHHE T'€HETUYECKUX PECYypCOB KYJIbTYPHBIX PACTCHHH M MX IHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3AHCTBEHHBIX KYNbTYyp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemuyecKkuMu pecypcami cenbCKOX03AUCIMEEHHbIX U NPOMbICIO6bIX
JICUBOMHBIX 8 YEAX VIYUUEHUS CYUWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbiX udel u
NepCcnekmueHbIX MexXHOI02UL.

JleMoOHCTpanun

IToptpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpanenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl U cxeMbl: «L{eHTpbl IPOMCXOXKAECHUS U MHOT00Opa3us KyJbTYPHBIX pacTeHUiD»,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH», «METOIbl CEJEeKLHN»,
«Otnanénnas rudpuau3anus», «MyTareHes».

JlabopaTopnas pabora «/3ydeHue cOpPTOB KyJbTYypHBIX PACTCHMM M IOPOJ JOMAIIHUX
JKUBOTHBIX).

JladopaTopHasi padora «/3ydyeHrne METOJIOB CEJIEKIIUN PACTCHHIN.

IIpakTuyeckas padora «lIpuBruBKa pacTeHu».

Ikckypeusi «OCHOBHbIE METOJbI M JIOCTUXKEHHUS CENeKIMM PacTeHUH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (hepMy, COPTOUCHBITATENbHBIN yYacTOK, B TEMJIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexH0JI0TUsl U CHHTeTHYeCKasi 0M0J10Tus

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HX XapakKTepUCTHKa. TpaaunuoHHass OWOTEXHOJIOTUA: XJiebomeueHue,
MOJy4€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHroiaornueckuii cuures. OObeKTh
MUKpoOunosiornueckux Textosaoruil. [IponsBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Cozlanue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIBIO MOJyYEHHUsS] OPraHU3MOB U UX KOMIIOHEHTOB, COJEp KAILUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUUYECKHE Ty TH.

Kiterounas nHxeHepus. MeToapl KyibTypbl KJIETOK M TKaHEH PacTeHUN M >KMBOTHBIX.
Kpunobanku. Comarnueckass rudpuanzanusi U comMaruyeckuii smOpuoreHes. lcmosib3zoBaHue
TalyiOUJI0OB B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnoav3oeanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PekoHCTpyKIMsST SHIEKIETOK W KIOHUPOBAHME >KUBOTHBIX. METOA TpaHCIUIAHTALHUU SIEp
KJIETOK. TexHonocuu 0300po6neHus, KylbmMUeUpOBAHUs U MUKPOKIOHAILHO20 DPASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U TeHHass MHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeéHa U KOHCTPYUPOBAHHUE
pexomOuHanTHEIX [IHK. Co30anue mpanceennvix opeanuzmos. JIOCTHKEHHSI U MEPCIEKTUBBI



XPOMOCOMHOW H TEHHOW WH)XCHEPUHU. OKOJIOTHUYECKHE M OSTUYECKHE TMpOOJeMbl TEHHOU
WHXXEHEPUH.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menununa. [TIP-quarnocTuka.
MeTa0o0sI0MHBIN aHANN3, TEHOLIEHTPUUECKUN aHAJIU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepamus paka. 3D-
OMOMHXEHEepUss JUIsl pa3paboTKu  (PYHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUICKCHBIX TKAHEW COYETAaHHEM TEXHOJIOTHA TPEXMEPHOTO OWONPUHTUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BaKLUMH C LEJIbI0 oOecreyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycranoBieHHe MOJIEKYJISIPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIC 3a00JIeBaHUS YEIIOBEKA U )KUBOTHBIX.

JdemoHcTpaunu

Tabmupr u cxembl:  «Vcmonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJICHHOM
pou3BOJCTBEY, «Kilerounas nmxeHepus», «I'eHHass HHXKEHEPUSD.

JladopaTopnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTuyeckas padora «llonyyeHue MOJIOYHOKUCIBIX TIPOTYKTOBY.

Ikekypeust «broTexHonorus — BaKHei1as npou3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOIUOHHBIX MPeCTABJIEHUA B OMOJIOTHH

OpomtonmonHas Teopust Y. Jlapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHMU3MA. JKU3Hb
Y Hay4dHas aearenbHocTs Y. JlapBuHa.

JBwxymue cuiabl 3BoonuM  BuaoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCThb
pPasMHOXKEHHUsI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CyIlIEeCTBOBaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunrerndeckoir Teopun 3Bosounu (CTI). HelitpanbHas Teopust HBOJIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOJOTUsA. 3HauU€HHE HBOJIOIMOHHON TEOpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpanuu

[Toptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, [Ix. Xongein, J. K. benses.

Tabmuupl n cxemsl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «Mexanusm GOpMHUPOBAHUS TMPHUCIOCOOJIECHUNH y pacTeHUd u
#KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra mytewmectsust Y. lapsunay», «Haxonku Y.
HapBuna», «®Popmbl 060pbOBl 3a cymectBoBaHue», «lloponsl romy6eit», «Muoroodpasue
KYJBTYpHBIX (hopM KamycTh», «I1oposabl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOUIEHMS JBMXKYIIUX CHJI 3BOJOLMUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETHUECKOM TE€OpUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonusi 1 €€ pe3yJbTaTbl

[Tomynsamus Kak >nIeMEHTapHas €AMHHMLA SBOMOLMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphl nonysiuil. MismeHeHune reHooHAa MOMYJISIUN KakK
AIIEMEHTapHOE HBOJIIOLIMOHHOE sBJIEHHWE. 3aKOH TreHeThuyeckoro pasHoBecus Jx. Xapau, B.
Baitnbepra.

OnemeHTapHble (DAKTOpPHl (IBMIKYIIME CHJIBI) 3BOJIONMHM. MyYTalMOHHBIA Mpolecc.
KombOunaruBHass u3mMeHunBOCTh. [[peii reHoB — ciaywailHble HEHamnpaBieHHbIE H3MEHEHUS



4acTOT ayuiesie B momyssinusx. DQPdeKkT ocHoBaTens. Ipgexm OYymbLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u creocmeus. Illposenenue s¢pgexma
Opetiha 2enos 6 Oonvwux u Mmarvlx nonyasyusx. Murpanuu. V3onsmust MOMyJSIdi:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMoIornyecKkas (penpoyKTHBHAS ).

EctectBeHHblil 0T0Op — Hampamistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
or0opa: NBHWXKYIIMHA, CTaOWIM3UPYIOUIMHA, pa3phiBatomuil (qu3pynTtuBHblii). IloigoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO ITOBEAECHUS )KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpraHM3MOB KakK pe3yJbTaT MHUKPOAIBOJIOLUMU. BO3HHKHOBEHUE
pUCTIOCOOIeHU y opranu3MoB. Apomopdo3sl U uanoaaantauuu. [Ipumeps! npucrnocodieHnit
y OpraHum3MoB: Mopdonorndeckue, (QHU3NOIOrHYECKHE, OWOXMMHUYECKUE, MOBEICHUECKHUE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT MHKPOIBOJIOLHH.
Wzomsust — kimoueBoil  gaxTop BumooOpazoBanus. Ilytu u cnocoObl BuA000pa3oBaHUS:
ajionaTpudeckoe  (reorpaduyeckoe), CUMIATPUYECKoe (PKOJIOTMYECKOE), «MIHOBEHHOE)
(monumuonan3anus, rudpuanzanus). JJIuTeIbHOCTh SBOIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponp oBomronmonHo# Ouoniornu B pa3paboTKe HAyuHBIX METOJOB COXpaHEHUs
O6nopazHooOpazus. MUKPOIBOIIONUS W KOIBOJIOLHUS IMApPasUTOB M MX XO035€B. MeXaHU3MBI
(GhopMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpannmn

[Toprpetsr: C. C. YerBepukos, . Maiip.

Tabmuubt 1 cxembl: «MyTalMOHHAS U3MEHYHUBOCTEY, «[lomysiuonHas CTpyKTypa BUIay,
«Cxema mposiBneHUs 3akoHa Xapau—BaiinGepray, «/IBuKylme Ccuiabl  3BOJIOLUNY,
«OJKoNoruueckas HU30JSIIUs MOMyJsAuil ceBaHCKOW dopenn», «['eorpaduyeckas u30IALUSA
JUCTBEHHHIIBI CUOMPCKON M JTUCTBEHHUIIBI AaypcKoit», «[lomynsiuoHHbIe BOJHBI YUCIEHHOCTH
XMIIHUKOB U KepTB», «Cxema JEeHCTBUS €CTECTBEHHOIo o0TOOpa», «®PopmMbl OOpbObI 3a
CYILIECTBOBAHHUEY, «HaycTpranbHbId MEJIAaHU3M», «KuBbIe HACKOIIaEMBIEY,
«ITokpoBUTENbCTBEHHAs OKpacka >XHBOTHBIX», «[Ipemympexnaromas oOkpacka >KHBOTHBIX),
«®Duznonoruyeckue agantanun», «IIpucnoco6iIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buga», «Bunbl-nBoiiHukn», «CrpykTypa Buaa B npupoge», «CrnocoObl
BUJ000pazoBanus», «l'eorpapmueckoe BHUI00Opa3oBaHME TpEX  BUIOB  JIAHABIIICH»,
«DKOJIOTHYECKOE BHJI000pa3oBaHMe BHMJOB CHHUI, «llomumiouasr pactenmit», «KamyctHo-
pelleuHbli THOpUIY.

OGopynoBanue: repdapuyl pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesa MTHUIl U 3BEepeH C
IpUMepaMHu pa3jIMyYHbIX MPUCIOCOOJIEHUH, Yyyela NTHUIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHHi OJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BplsiBIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUIA».

JladopaTtopnasi paGora «lIpucmocobieHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
[1EeJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3sosonusi H €€ pe3yJbTaThl

MeTop! n3ydyeHus: MakpodBoJoluu. [laneoHTonornueckre MeTo1bl H3y4eHus IBOJIIOLNH.
[Tepexonubie Gopmbl U PUIIOrEeHETUYECKUE PSABI OPTAaHU3MOB.

Buoreorpadpuyeckne meroasl uszydeHus osBomonuu. CpaBHeHue ¢uopbl u  (payHbI
MaTEepPHKOB U OCTpOBOB. bruoreorpapuueckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOIOTMYECKHE U CPaBHUTEIBHO-MOP(OIIOTUYECKUE METOAbl M3yUEHUS 3BOJIOLUH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBILIECTB.



I'oMonornyHele M aHAJIOTMYHbBIE OpraHbl. PyarMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISPHO-
TeHEeTHYECKHe, OHOXMMHUYECKHMEe M  MaTeMaTH4YeCKUe METOJbl  HM3YyUeHHUs  HBOIIOLUH.
['omonoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIFOLIMS TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (TpaBWiA) JBOMONUH. [lpunyun  cmeuvl  yHKYUIL.
HeoOpaTtumocTs 3Bosonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUY.

JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBaniesckuii, @. Mroiep, J. ['ekkensb.

Tabmuupl 1 cxembl: «OUITOTEHETHUYSCKUMA P JIOMIAAN», «APXECONTEPHUKCY», «3BEpO3yObIe
aueps», «Cterouedansy, «Punnodure», «CemMeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «[peiid KoHTHHEHTOB», «Penukte», «HadambHble cTaguu 3MOPHOHATBHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTMYHBIE M  aHAJOTWYHBIE  OPraHbI»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHbIE HAOOpHI YeloBeKa M MuMIaH3e», «l1aBHbIE
HaINpaBJICHUS 3BOIIONUNY, «O0IIHEe 3aKOHOMEPHOCTH SBOJIIOLIUN.

OO6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HMCKOMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxosxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumoTe3bl NPOMCXOXKAEHUS JKU3HM Ha 3emie. AOHOreHe3 M MaHCIEpMUsl.
JloHay4HbIEe TPEICTABICHHUS] O 3apOXKACHUU >KU3HM (KpealmoHH3M). ['mumore3a MOCTOSIHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Pequ, JI. Cnannanuanwu, JI. [Tacrepa.
[TpouncxoxaeHune >KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeOpraHUueckoi »Boonniu. [InanerapHas (reosiornyeckas) BOJIIOLMSL.
XuMuyeckasi dBONONHMS. AOUOTEHHBI CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumnepa u I'. FOpu. OOpa3oBanue mnoiumepoB u3 MoHomepoB. KoarepBaTHas
runore3a A. W. Omnapuna, runorte3a nepBuuHoro OynboHa JIk. XonaeiiHa, reHeTHYecKas
runoreza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «mvupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIIETKH.

Hctopuss 3emnmum u Meroabl €€ u3ydeHus. lIckomaeMble OpPraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHocUTENnbHasE M AOCOJIOTHAsT  IE€OXPOHOJIOTHS.
['eoxpoHoIOrMUecKast Kaja: 30Hbl, IPbl, IEPUOJbI, JTTOXH.

HauvanpHble 3Tanbl opraHnyeckoi sBosronud. llosBiieHne W 3BOMIONMS MEPBBIX KIIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHMe mepBbIX 3sKkocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOMIEHKM KakK aHajor mnepBbIX Ha 3emuie coobmiectB. Ctpomaronutsl. [IpoxapuoTel u
9YKapUOTBHI.

[TpoucxoxaeHrue SykapuoT (CUMOMOTeHe3). DBOMIOIMOHHOE MPOUCXOXKACHHUE BHUPYCOB.
[TpoucxoxneHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. DBO3HHKHOBEHHWE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHoOBHBIE 3Tamnbl HBOJIIOLMU BbICHIUX pacTeHUid. OCHOBHbIE apoMOp(]o3bl pacTeHH.
Beixon pactenmii Ha cymy. [losiBieHHME CHOpPOBBIX pacTeHMH M 3aBOEBAHME MMM CYIIH.
CemeHnHble pacTeHus. [IponcxokaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM KUBOTHOrO Mupa. OCHOBHbBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOopoBbIE
*KHUBOTHBIC. JKHU3Hb B BOJIe. DBOJIOIUS MO3BOHOUHBIX. [Iponcxoxienne ampuOUii U penTHIIHii.
[Tpoucxoxaenue MieKonuTaromux MU nTul. [lpuHimn ximrodeBoro apomopdosa. OcBoeHue
0eCcr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.



PazButue *)u3Hu Ha 3emiie 10 ApaM U MEPUOIAM: apXeH, MPOTEPO30H, MaIC030ii, ME3030i,
KaifHo30M. OOmias XapakTepHCTHKa KIUMaTa W TeoJOrMYecKux ImporeccoB. l[losBieHue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTJIeOOpa30BaHHE: €ro YCIOBUS M BIMSHHE Ha Ta30BBIN
cocTaB atMochepsbl.

MaccoBble BBIMHUPAaHHSA — 3KOJOTMYECKHE KpU3HUCHI npouutoro. Ilpuuunel u cnencreus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuueckoro mupa. [IpuHIMNBl KiaccuuKanuy OpraHU3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanuu

[Hoptpersr: @. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, J[x.
Xonpgewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Penny, «Cxema omnbita JI. [lacTepa mo u3ydeHuro
camo3apoxkJeHus: xu3zHm», «Cxema omnbita C. Muiiepa, I'. FOpu», «3OTtansl HeopraHuuecKkon
sBorOLIMNY, «['eoxpoHonoruueckas mkanay, «HadanpHble 3Tanbl OpraHUYECKOW SBOJIIOLUNY,
«Cxema o00pa3oBaHUs DJyKapHOT MyTéM cuUMOHOreHe3a», «CucremMa 3>KUBOM HPUPOJIBI»,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «Punnmopute», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOYHBIE BOJopocinn», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pactenusi», «OpraHbl LBETKOBBIX pacTeHuil», «CxeMa pa3BUTUSA JKUBOTHOTO MHpay,
«ApoMop¢o3bl  KUBOTHBIX», «IIpocteiimme», «KumeunononoctHsiey, «llmockue yepBu»,
«HieHncToHOIHEY, «Pb10BDY, «3eMHOBOJHBIEY, «IIpecmpikaromumecs», «IItnupm,
«Munexkonuraromuey», «Pa3Butue KM3HM B apXeWckou apey», «Pa3BuTue IKHM3HH B
MPOTEPO30MCKON 3pe», «Pa3BuTme KHU3HU B TNANCO30MCKOM 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuTHe »KU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPA».

OOGopynoBanue: TepOapul pacTeHUW pPa3TUYHBIX OTIEIOB, KOJJICKIIMH HACEKOMBIX,
BJIQKHBIE IpernapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHUX, CKEJIEThI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydejla NTHUI W 3BEpPEH, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBIX, MYJISKA OPIraHUUYECKUX OCTATKOB OPTaHNU3MOB.

BupryanbHaa snaGopatopHasi padora «MoaenupoBanue onbiToB Muniepa—tOpu mo
M3Y4YeHHUI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCIMHEHU B IIEPBUYHON aTMOChepey.

JlabopaTopnass pabora «l3yueHne W ONUCaHUE HCKOIAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «M3yueHne ocoOEHHOCTEH CTPOEHUS PACTEHUM Ppas3HbIX
OTJICJIOBY.

IIpakTnyeckas padora «/3yyeHne ocOOEHHOCTEN CTPOECHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. IIpoucxoxkaenue 4ej10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTponosoruu. Meroibl aHTPOTIOIOTHH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIoBeKa. Pelnrmno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonmcTBo yenoBeka ¢ JKMBOTHBIMHM. (CHcTEMaTHMYECKOE IIOJOXKEHUE YellOBEKa.
CBuzerenbcTBa CXOJACTBA YeEJNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
AMOpHOJOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckrue. OTIUYHs 4YeloBeKa OT
KUBOTHBIX. [IpIMOX0KI€HNE N KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra U BTOPOI CUTHAJIbHON CHUCTEMBI.

JBuwxynme  cuiabl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COLUANIbHBIE.
CooTHo1ieHre OMOJIOTHYEeCKUX M COLMANBHBIX (DPAKTOPOB B aHTPOIIOTEHESE.



OcCHOBHBIE CTaJMU aHTpOIOreHe3a. PaHHMEe 4emoBeKooOpa3Hbie 00e3bsHBI (MPOKOHCYJIHI)
U paHHHE TOHTUBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U JI0JIeH. ABCTPATIONUTEKHA —
JBYHOTHE NpEIKH JiroAcei. YenoBek ymenslid, NEpBbIE U3TOTOBJICHUS OpyAMM Tpyna. Uenosek
MPSMOXOJSIITUN M TEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek reiienb0eprekuii —
o01IMii mpeoK HeaHJePTaIbCKOTO YeIOBeKa U YeJIoBeKa pa3yMHoro. YeaoBek HeaH1epTalbCKUi
KAaK BHJI JIIOJEH XOJOJHOIO KiIMMara. YeloBeK pa3syMHbI COBPEMEHHOIO THUIIA, JEHUCOBCKUM
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenerika u najieoreHOMUKa.

DBOJIOIUS COBPEMEHHOTO ueioBeka. EcTecTBeHHBIN OTOOp B MHOMyNSIIMSIX YeIOBEKa.
MyTtannonssiii porecc U noaumopdusm. [lomymsiuoHHbIe BOIHBI, Ipeil() reHoB, MUTpaLUs U
«a(h ekt ocHOBaTENSH» B MOMYJIIIUAX COBPEMEHHOTO YEIOBEKA.

Uenoseueckue pacel. [lonarue o pace. bosbiine pacwl: eBporneouHasi (€Bpasuiickas),
aBCTPAJIO-HErpouiHAs (SKBaTOpHAalIbHAs), MOHIOJIOMIHAsA (a3MaTCKO-aMepukaHckas). Bpems u
IyTH pacCeJIeHHs] 4YeloBeKa IO I[uiaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOONCHHOCTh  4YelnoBeKa K  Pa3sHBIM  YCJIOBHUSM
OKpYXaromie cpeapl. BiausHue reorpadudeckoid cpenbl U apeida reHoB Ha MOP(OJIOTHIO U
(bU3HONOTHIO YeIoBeKa.

MexaucuuruimHapable  MeToAbl B (Qu3nyeckol (OMOJOrMYecKoi) aHTPOIMOJIOTHUH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALUM.
buoconuaneHple  HMCCIIENOBaHUA  NpUPOAbI  4enoBeka.  McecinegoBaHue — KOIBOIIOLUU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JdeMoHcTpannmn

IToprpetsr: Y. lapsun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer ¥ cxeMbl: «MeETOIBI  aHTPOMOJIOTHM», «['OJIOBHOW MO3r deJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsiHBDY, «CKelIeT yeloBeKa M CKeleT IMMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «/[BHXKyIIMEe CHUJIBI AHTPOINOreHe3a», «DBOJIIOIUOHHOE JPEBO YEIOBEKay,
«ABcTpanonutek», «4enoBek ymenblit», «HenoBek NpaMOXOIAIIni», «JleHUCOBCKUI YeI0BEK»
«Heannepransup», «KpoManboHIb», «lIpenkn uenoBeka», «ITambl 3BOIIOLNUN YEIOBEKAY,
«Pacpl yenoBekay.

Ob6opynoBaHue: MyJIsSKH OKaMEHEJIOCTeH, MpeIMeTOB MaTepHallbHOW KyJIbTYphl MPEIKOB
YeJoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHUQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKACHUS YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTaTKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra YeJIOBEKAa M Yeperna IIMMIaH3€, MOJENb KUCTH YElIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

JlabopaTopnass paGora «l3yueHue ocoOeHHOCTEH CTpOEHHUs CKeJeTa YeJIoBeKa,
CBSI3aHHBIX C MIPSIMOXOXKIACHUEM.

IIpakTyeckas padora «/3ydeHne 3K0JIOTHYECKUX aJaNTallMNi YEITOBEKAY.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJOPraHU3MEHHbIX CUCTEM C OKPY KalolIel cpeaoi

3apoxaeHre W pa3BuTHe dKoioruu B Tpymax A. I'ymbGompara, K. @. Pymwe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonorun. Csi3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Metonasl skonoruu. IloneBbie HaOMOIEHUSA. DKCIIEPUMEHTBI B 3KOJIOTUHU: MPUPOJHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY>KaIOIIEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM JJIs 4YeJIoBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBS3€H YeJIOBEUeCTBAa C MNpUponod. POpMHpOBaHME SKOJOTUYECKOM KYJIBTYphl M
9KOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.



JleMoHCTpauMu

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, J. I'ekkensb, A. Tencnu, B. H.
Cykaués.

TabGmuupl u cxemsl: «Paznensl sxongorun», «Metoabl 3kogorum», «Cxema MOHUTOPHHIA
OKpYXKarolle Cpenb».

JlabopaTopnasi paGora «/3yueHne METO10B 3KOJOTMYECKUX UCCIIETOBAHUID.

Tema 7. OpranusmMsl U cpeaa OOMTaAHUSA

Okonoruyeckre (akropel M 3aKOHOMEpHOCTM ux JeicrBusa. Kiaccuduxanms
9KOJIOTUYECKUX  (pakTopoB:  aOuoTWyeckue, OHOTHUYECKHe, aHTponoreHHole.  OOmme
3aKOHOMEPHOCTH JIeHCTBUS 3KoJornueckux pakropos. Ilpasuno munnmyma (K. lnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET KaK 3KOJOTHYECKUH (akTop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHE TIPYIIBl PACTCHUM M JKUBOTHBIX I10
OTHOILLIEHHUIO K cBeTy. CUrHanbHas pojb cBeTta. @oTonepuoiu3m.

Temmepatrypa Kak 53KoJOrmyeckuii ¢axrtop. [eiicTtBue Temmeparypbl Ha OpraHU3MBEI.
[ToMKnIOTEpMHBIE U TOMOHOTEPMHBIE OPIAaHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTe kak skojoruueckuil ¢akrtop. Ilpucnocobienus pacteHHi K HOAAEPKaHUIO
BojHOTrO Oananca. Kiaccupukanus pacTeHHid 1O OTHOIICHHWIO K Boje. I[IpucnocobieHus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAs, MOYBEHHAs, TIyOMHHAas
HOJNOYBEHHAs, BHYTPHOpraHu3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTU cpel OOuTaHus
opranu3moB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonoruueckue putmel. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HH.

XKuznennsie Gopmbl opranusmoB. Ilonsatue o xu3HeHHOU (opme. JKuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KyCTApDHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHUE TpPAaBBHI.
KuzHeHHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTBI, T€OOMOHTHI, a’poOMOHTHL. (OcobeHHoCTH
CTpOEHUs M 00pa3a KU3HU.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHN:  KOHKYpEHLH,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusM, koomnepaius, MyTyalu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3aumMoneHCTBUS  (TONHUYECKUE,
dopuueckue, pabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CyIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO UCKIIFOUEHHUS.

JleMoHCTpaLuu

Tabmuupl 1 cxembl: «IKojoruyeckue (akTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeII0KpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KHUBOTHBIEY, «DHU3HONOTHYECKHE aJalTalud XKUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckue purMby, «Kusznenusie Gpopmbl pacTeHuit», « KuzHeHHbIE POPMBI JKUBOTHBIX),
«IJKOCHCTEMA IIMPOKOIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOWHOIO Jieca», «llemu nmutanus»,
«XunHnyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumo1osy, «KommeHcanusmy.

Ob6opynoBanue: repOapuu pacTeHUH W IKUBOTHBIX, IPHCIIOCOOJEHHBIX K BIIUSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakToOpoB, TepOapwu  CBETOMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETOIIOOMBBIC, TEHEIIOOMBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapudl M KOJUIEKLIIMU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOHUYMBBIX
pacTeHMi, uyuena MNTUI W 3Beped, repdapuM pacTeHUH, OTHOCIIIUXCA K THUrpopuTam,
kcepouram, Me3oduTaM, KOMHATHBIE PACTEHHs] JaHHBIX TPYMI, KOJUIEKIMH >KMBOTHBIX,
OoOWTAIONIMX B pa3HbIX cpefax, repOapuy U KOJUIEKI[MH PAacTeHUH M KUBOTHBIX, 00JIaJarolInx



yepTaMu MPUCIIOCOONEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHUI JKW3HM, Trepbapuu u
KOJUIGKIIUA PACTEHUH W >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIONINX B PA3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHUSX.

JladopaTopHasi padoTa «BrisiBJICHHE TIPUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

JladopaTtopnasi paGora «BbIsgBICHUE TPUCITOCOOJICHUNH OPraHU3MOB K  BIIMSIHHIO
TEeMIIEpaTypPbD».

JlaGopaTopnasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTECHHH W3 Pa3HBIX MECT
oOHUTaHHS.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJOTUYECKUE XapaKTePUCTUKK TomyJsun. [lomynsmnus kak OuoJorudeckasl CUCTeMa.
Ponp HeomHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OWOJIOTUH BHIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI NOMyJIsiiuii. OCHOBHBIE TOKA3aTENN MOMYJISINH:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsI M IOJOBasi CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAIIUS.

DKoJIorHYecKasi CTpyKTypa mnomyssiiui. OleHka YMCIeHHOCTH mhomyisiuuu. [uHamuka
NONYJIALMY U €€ peryyanus. buornueckuil noreHuuan nonyaauuu. MoaenupoBaHue JUHAMUKU
nonyyauuu. Kpusble pocta uyucnenHoctu nonyisauuu. Kpusbsle BbDKMBaHUA. Perynsuus
YUCIICHHOCTH TOMYJISIIAA: POJb (PAaKTOPOB, 3aBUCAIIMX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (I- u K-crparerun).

[TonsitTue 00 »SKonoruueckod Humie Bujga. MecrooOutanue. MHoOromepHas MoOJETb
skosiornyeckot Humm Jx.M. Xarunncona. Pasmepsl skonoruueckoit Huid. [loTeHimansHas u
peanu30BaHHAS HUIIIH.

Bun xak cucrema nomyisiiuid. Apeansl BUAOB. BUAbl MU MX KU3HEHHBIE CTPATErUU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU T[OBEJIEHUS M MUrpalMil >KUBOTHBIX. buojnornueckue HWHBa3UU
Yy’KEpPOJIHBIX BUIOB.

JleMoOHCTpanun

IHoptper: Ix. WM. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTePUCTUKU monmysiuny, «[IpoctpancTBeHHas
CTpPYKTypa mnonyisiuny, «Bo3pactHple mnupamMuasl momysisiun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3IuYHBIMH OpraHuzMamm», «Mopaenb skomornueckord Humm k. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JladopaTopnas padora «[IpucrnocoOneHus ceMsH pacTEHUN K pACCETICHUIOY.

Tema 9. IkoJ10rHusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBSi3u MEXIy OpraHu3MamH B
OuoreHose.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnaun). DyHKuMOHalbHbIE OJIOKU
OpTaHW3MOB B JKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEIyleHThl. Tpoduueckne ypOBHHU.
Tpodudeckue nenu u cetu. AGuorudyeckue OOk dKocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBoport BelecTB 1 MOTOK SHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTeJIM YKOCUCTEMBI. buomacca n mpoayKius. DKOJIOTHIECKHUE TUPAMUTBI
yucesl, OMomMacchl ¥ SHEPTUH.

Hunamura sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @rykmyayuu. HarpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUYHBIE M BTOPUYHBIE CYKIIECCHH M X
NPUYMHBL. AHTpONOreHHble BO3JCHCTBUS Ha cykneccu. KimMakcHoe cooOuiecTso.
bropa3znoobpasue u moaHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYHNBOCTH COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBI. JKOcCUCmeMbl 03€p U peK. IKoCucmemvl Mopeu U OKEeaHos.
IKocucmemvl MyHOp, 1€co8, cmenell, NyCMmblHb.

AHTpPOIIOT€HHBIE  3KOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasnmuuus wmexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH IKOCHCTEMAMHU.

VYpb6oskocucremsl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucteM. ['opozackas ¢iopa u dayHa.
CunanTponuzamusi ropojckoii  ¢aynel. buomormueckoe u  XO3AHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POPMHUPOBAHMSI  OCHOBHBIX  B3aMMOACHUCTBUII ~ OpraHU3MOB B
sKocucteMmax. Porv kackaomozo spgexma u 6u008-30upukamopos (Kiouesvlx 6uoos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, IOMYJSIIMA UM OKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/1EHCTBHM.

Mexanusmbl  6030elicmeusi  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHU3ZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOA02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeus. MeTooI0russ MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JdeMoHcTpannmn

IToptper: A. JIx. Tencnu.

Tabmuubt u cxembl: «CTpykTypa OMoneH03a», « IKOCHCTEMA MIMPOKOIMCTBEHHOTO JIECaY,
«9KocuctemMa XBOHHOro Jjeca», «DyHKIMOHAJIbHBIE TPYHIbl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemiectB B 3Kkocucteme», «llenmn mnuTaHus (macTOMINHAsA, JETPUTHAA)Y,
«OJKoyoruyeckas NupaMuia ynucemn», « IKoJorudeckas nupamuaa 0MoMacced», « JKOJI0orudecKas
nupamuja sHeprum», «OOpasoBanue Ooiora», «llepBuunast cykueccus», «BoccraHoBieHue
Jeca Imociie moxapa», «JKocucTeMa o3epay, «ArpoueHos3», «KpyroBopoT BemecTB U MOTOK
SHEpPruu B arpoueHosey, «IIpumepsl ypooskocuctem».

OO6opynoBaHue: repOapuy PacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydesia NTHII U 3BEpei,
rep6apuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnueckas padora «/3yueHue u onrcanue ypOoo3KOCHCTEMBI».

JlaGopatopnas padora «l3yueHne pazHooOpa3usi MENKUX NOYBEHHBIX WIEHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKeKypeust «IKCKypcHsi B TUIIMYHBIN OuoreoneHos (B n1yOpaBy, Oepe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeust «DKCKYpCHsl B arposKocHcTeMy (Ha MOJIe U B TEINIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapHas o0osouka 3eMiid, TIe CYHIECTBYET WIIM CYIIECTBOBaja
*u3Hb. Pa3BuTHe npeacrasienuii o buocdepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKINH.

3aKOHOMEPHOCTHU cyiecTBoBaHus Ouochepsl. OcodeHHOCTH Onochepsl Kak rio0aabHOM
sKkocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporTsl BemectB u
OMOreOXMMHYECKHEe UKIBI (YIiiepo/ia, a3ota). PUTMHUUHOCTD siBIeHU# B Ouocdepe.

3onaneHOCTh Onochepsl. [lonsTre o 6nome. OCHOBHBIE GMOMBI CYIIU: TYH/ApA, XBOWHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. KiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKUMS OJKHBBIX CHCTEM, OIEHKa HMX pPECypCHOr0 IOTEHIHana |
O6uochepHbIX QyHKIIUI.

JleMoHCTpanun

[Toptpetsr: B. U. Bepuaackuii, 3. 3rocc.



Tabmuupl n cxemsl: «['eocdepsr 3emumy», «KpyroBopor azora B npupomae», «Kpyrosopot
yriieposia B npupojie», «Kpyropopot kuciopoaa B npupoae», «KpyroBopoT BoAbl B IPUPOIEY,
«OcHoBHBIE Omombl cymm», «Kmmmarngeckue mosica 3emnu», «Tywapa», «Taiiray,
«Cwmemannbii  nec», «lllupokonmuctBeHubli jec», «Cremby, «CaBanHa», «IlycTbiHs,
«Tponuyeckuii ecy.

O6opynoBanue: repOapuu pacTCHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawIIas cpeaa

DKoJorM4Yeckrue KpU3MChbl M HMX NpuuuHbl. BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHuE BO3AyLIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHE BOJHOM cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHnue kiumara.

AHTpOIIOTEHHOE  BO3JEHCTBME Ha pPACTUTENbHBIH M JKUBOTHBIM wmup. Oxpana
PacCTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbI NPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue cagpl ¥ 300JI0THYECKHE
MapKH.

OcCHOBHBIE TTPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPOABL. PanroHnansHOE
IPUPOJONOIB30BaHUE M COXpaHEHHe OHOJOTrHYecKoro paszHooOpazus 3emmu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPH3HUCa
U €ro BEpOSITHBIC MOCIICACTBUS.

Pa3zButie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmubie uccinedosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuoHnmvie
cucmemsbl, obecneyugarowue OOCMYn K UHGDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
akocucmem. OCHO8bL IKOpeadbuIUMayuu SKOCUCmem u cnocobos 6opbovl ¢ OUONOBPEINCOCHUIMUL.
Pexoncmpykyus mopckux u HazemMHbixX 9KOCUCTHEM.

JdeMoHcTpannmn

Tabmuubt w  cxembl: «3arps3HeHue atMocgepbl», «3arps3HeHue THIPOcheEpbD»,
«3arpsizHeHue 1nouBbl», «llapHukoBbIl  3ddexT», «Ocobo oxpaHseMmble NPUPOJHBIE
TeppuUTOpUN», «Moaenn ynpaBisieMOro MUpPay.

O6opynoBanue: Qororpaguu OXpaHsEMbIX pAacTeHUH U JKUBOTHBIX KpacHoil KHUTH
Poccniickoit ®enepanun, KpacHoil KHUTH pernoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'HU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0YyUYarOIIMMHUCS
MPOrpaMM CPeTHETo 00IIero 00pa3oBaHus: TMUHOCTHEBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType NMUYHOCTHBIX pe3yJIbTaTOB OCBOEHHUS MPOTPaMMBbI 1O OHOJIOTHH BBIIACIEHBI
CIICAYIOUINE COCTABJIIONINE. OCO3HAaHWE OOYYalOUIMMHCS  POCCHHCKOW  Tpa)kIaHCKOU
UJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEACIICHUIO,
Hanuuue momueéayuu K OOydeHUIO OWOJIOTHM, yeleHanpasieHHoe passumue BHYTPEHHUX
yOKICHHUI JTMYHOCTH Ha OCHOBE KIIIOYEBBIX IEHHOCTEH M MCTOPHUYECKHUX TPAIUILIUN pa3BUTHS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb OOYUYAIOMIMXCSI PYKOBOJCTBOBATHCS B
cBoen OCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, IpUCyImuMHu CHUCTEMCEC
OMOJOTUYECKOTO  OOpa3OBaHWsl, Haluuyue NPABOCO3HAHUS  DKOJOTHYECKOHW  KyIbTYpHI,
CHOCOOHOCMU CMABUMb TIETH U CTPOUTH KU3HEHHBIE TIaHBI.



JInaHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTpaMMbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM W BOCIHTATEIHHON JEATEIHLHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIBTYPHBIMHU, UCTOPHYECKUMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUA M CIIOCOOCTBYIOT IpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBOXEHHUS K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpyJa U CTapIIeMy IMOKOJEHHUIO0, B3aUMHOIO
YBOXKCHHS, OEPEeKHOTO  OTHOIICHUS K  KyJIbTypHOMY  HACJICOUI0O U  TPAJUIUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @eaepanuu, Npupoae U OKpYyKarolen cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS yueOHOro mnpeamera «buomorus» I0MKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIMi, TMO3UTUBHBIX BHYTPCHHHX
yOXKICHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
paclIpeHre KU3HEHHOTO OIbITa U ONbITA JAESTENbHOCTH B IMPOIECCEe pealn3allid OCHOBHBIX
HaIpaBJIeHUN BOCIIUTATEIBHOMN 1EATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OO0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIHMOHHBIX TIpaB M OOS3aHHOCTEW, YyBa)XKCHHE 3aKOHA U
MIPaBOMOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNSATh COOCTBEHHYIO TIO3UIIMI0O 110 OTHOIIECHHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YyMEHHE y4YUThIBaTh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU YyOEKICHUAMHU, KyJIbTYPHBIMH IEHHOCTSAMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TMPOIECCE COBMECTHOTO BBIMIOJHEHUS Y4YeOHBIX,
MO3HABATENBHBIX M HUCCIEAOBATEIbCKUX 3a7a4, YBAXXUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIIMOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOIPOCOB OMOIOTUYECKOTO COIEPIKAHNUS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NATPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKON TPpaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOHN, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOI SI3bIK U KyJIBTYpPY, POIIIOE M HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPHUPOJHOMY HACICAWIO W TAMSITHUKAM IMPUPOIBI,
JTOCTXKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIEHHE U pa3BUTHE
OMOJIOTHY, TOHUMAaHWS 3HAYCHUST OMOJIOTUH B TIO3HAHWH 3aKOHOB MTPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOTO OOIIECTBa;

uzeiHast yOeKIEHHOCTh, TOTOBHOCTH K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPaABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEN POCCUICKOr0O HAPOIa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIIETO;



OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOIUTENAM, CO3JAaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN *U3HU B COOTBETCTBUU C TPATULIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHHUI;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOJBI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KaueCcTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BoCHUTAHHMS, (POPMHPOBAHUS  KYJBTYPbl 30POBbSI M
IMOIMOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 6e301macHoro oopasa *u3HU (340pOBOE MUTAHUE,
coOI0fieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHI M OTIbIXA,
peryispHass (Qu3MYecKash AaKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DH3UYECKOMY M IICUXHYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJ HWHAMBUIYAIbHOTO M KOJUIEKTUBHOTO 0O€30MacHOro
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOLIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUE TMOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MHPUBBIUEK (YMOTPEOJEHUST aaKOroJs,
HapKOTHUKOB, KYpPEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHBHOCTH TEXHOJIOTMYECKON U COIMAIbHOM HAPABICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATH, IUIAHUPOBATH W CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylO
JIeATEIbHOCTb;

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHaNbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIIei mpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpPa30BaHHIO Ha MPOTSHKEHUU BCEH
JKU3HH;

7) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

AKOJIOTHYECKU 1IeTIECO00pa3HOe OTHOIICHUE K MPUPOIC KaK MCTOYHHUKY >KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTypbl: MPHOOpETEHUE OMbITa IMIAHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXXHBIX MOCIEACTBUN JJIs1 OKPYKAIOIIEH CPEbL;

OCO3HAHUE TJIOOAIBHOTO XapaKkTepa dKOJIOTHUYECKUX MPOOJIeM U MyTeH UX PEIICHHS;

CIOCOOHOCTH MCIIOJIB30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTHUU 3HAHMS U YMECHHS
IpHU pelIeHuH MPoOTEM, CBS3aHHBIX C PAMOHAIBHBIM TMPUPOJONOIb30BAaHUEM (COONIIOICHNE
MpaBuJI MOBEICHUS B MPUPOJIC, HANPABICHHBIX HAa COXPAaHEHHE PAaBHOBECHUS B SKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Onochepsl);

AKTHBHOE HEMPUSATHE NEHCTBHM, NMPUHOCAIINX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC SKOJIOTHYECKHE MOCIEACTBUS MPeapPUHIMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBIIIIEHUS, JKOJOTUYECKOH KYJIBTYphI, OIBITa
JEATETLHOCTH  DKOJOTUYECKOW HANpaBJIICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHMKATHBHOM W COLHUAJIBHOM MPAKTHKE, TOTOBHOCTU K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKONW HAMPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKM U OOLIECTBEHHOW TPAKTUKM, OCHOBAaHHOTO Ha JWANoOre KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEI0 MECTa B IOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHMUE SI3BIKOBOM M YHTATEIbCKOM KyJIbTYPhI KaK CPEACTBA B3aMMOICHCTBHS
MEK/1y JIFOJIBMU U TIO3HAHUS MUPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poyiid B (OPMHPOBAHUU
paLMOHAIBHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU LEIOCTHOTO IPEACTABICHUS 00 OKpPY’KaIoIEeM
MHpE KaKk O eIMHCTBE MPHPOJbI, 4YelOBeKa M OOmecTBa, B IO3HAHUHM HPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUHU MPOOIEeM COXpaHEHUs! TPUPOJAHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUISI COBPEMEHHOW LMBUJIM3AIMU: 00ECTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHSI MEIHMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX
pemnath pecypcHble IpoOiIeMbl pa3BUTHS YEIOBEYECTBA, OUCKA MTyTEil BBIXOJA U3 TI00ATBHBIX
9KOJIOTHYECKUX MPOOIeM U 0OecTiedeH s Iepexoa K YCTOHUMBOMY Pa3BUTHUIO, PAIIHOHATIBHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUN OMOJOTWYECKUX 3HAHHWH B LIEJISIX MOBBIMICHUS OO0IIei
KyJBTYpPbl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KaK COCTAaBHOH 4YacTH (YHKIMOHAJIHHOM
IPaMOTHOCTH 00ydaroImuxcs, (GopMHUPYEMOii Tpy U3yYSHUH OHOJIOTHH;

NOHMMaHHUE CYIIHOCTH METOJOB IO3HAHMWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IOJlydyaeMble 3HAHUS Uil aHajdu3a W OOBSICHEHUS SBICHHNA
OKpYKAIOLIero MUpa M HPOUCXOMAMIMX B HEM HW3MEHEHHI, yMEHHE JenaTb 00OCHOBaHHBIC
3aKJIIOUCHHST HAa OCHOBE HAyYHBIX (AKTOB M HMEIOIIUXCS MAaHHBIX C IIETbI0 MOJTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIB30BaTh OMOJOTMYECKHE 3HAHUS ISl PELICHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIUIX;

OCO3HaHUE IIEHHOCTH HAayYHOH JEATENbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO U
HCCIIEIOBATEIBCKYIO NeSTEIbHOCTh HHNBHIYaJIbHO U B TPYTIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BaHUIO, K
aKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O OHOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPeOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mpeamera «buoJOrus BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHHS OOYyYArOIIUXCA  MEXKIAMCLUUIIIMHAPHbIE
(MexXnpenMeTHbIE) OOlIeHaYYHbIE TTOHSTHS, OTPAXKAIOIIKE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, NpOIlecC, CHCTeMa, HayuHbId (DaKkT, MPHUHLUN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHHe, HaONI0/eHUE, U3MEPEHHUe, HKCIEPUMEHT U JIpyrue); yYHUBEpCallbHbIE
yueOHble JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHHUKATHUBHBIE, PETYJIATUBHBIE), 00ecreunBaoIIne
dbopMupoBaHre (PyHKIMOHAJIBHON T'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMM OOYyYarolIuXCs;
CHOCOOHOCTh o0yyaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIUTMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4eOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHON ITPAKTHKE.

B pesynprare usyudeHuss OWOJOTMHM HA YpPOBHE cpemHero oOmero oOpa3oBaHHs Yy
oOyuaromierocsi 0yayT chopMupoBaHbl MMO3HABaTEIbHbIE YHHUBEpCAJbHbIE yueOHbIE NEHCTBHA,
KOMMYHUKATHBHbIE YHHUBEpCaJbHbIe Yy4yeOHble IEHCTBUSA, PpETrYJISITUBHBIE YHHMBEpCAJIbHBIE
y4eOHbIe JeMCTBUSI, COBMECTHASI 1€ TEIbHOCTD.



MeranpeaMeTHbie pe3yJabTaThl OCBOCHHS IMPOTPAMMBI CPETHET0 OO0Iero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4e€OHBIMHU MO3HABATEILHBIMH 1€HCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATh MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCHpUKaAIMU, OOOOIIEeHHs), PaCKpPbIBATh CMBICT OHOJIOTHYECKUX
TOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMH ITOHITHSMH ),

OTIPECIIATh IENH JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH HX JOCTHIKCHHUS,
COOTHOCHTH PE3yJIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHSTUS JJIs OOBACHEHHS (AKTOB W SIBICHHH KHBON
PUPOIBI;

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PacCMATPUBAEMBIX SIBICHUSX, (hOPMYJIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

IPUMEHSITh CXEMHO-MOJICJIBHBIC CPEICTBA ISl MPEICTABICHHS CYIMIECTBEHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAaX, a TaKXKe MPOTUBOPEUHI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEHICHUsS MPOOJIEMBI C YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBbHBIX
U HEMaTePUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBINOJHIATE pPa0OTy B YCJIOBUSAX pPEaIbHOrO, BHUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHUBHOE MBIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJICM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENLCKON U MPOEKTHOUW AEsITeNbHOCTH, HaBbIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETHHOMY TOMCKY METO/IOB
pEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJYYCHHUIO HOBOTO 3HAHUS, €0
MHTEPIIPETAIMU, TTPEOOPa30BaHUI0 U MPUMEHEHUIO B y4E€OHBIX CHUTYaIUsX, B TOM 4YHCIE MpU
CO3aHUH YYE€OHBIX M COI[HAIbHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJIeTh HAYYHOW TSPMUHOJIOTHEH, KITFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATENBbHON NEATEIHHOCTU H
JKU3HEHHBIX CUTYallUsX;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a1ady, BBIJIBUTATH
TUIOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOMYYEHHBIE B XOJE peHIeHHs 3a7auyd pe3yJbTaThl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OICHKY HOBBIM CHUTYAITUsM, OIICHUBATH IPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISATh IEJICHANIPABICHHBIN MOUCK MEPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATBFHYIO CPeny;

yMETh TICPEHOCHTHh 3HAHWS B  I[IO3HABATCIIBHYI0O M  MPAKTHICCKYH  o0iacTu
KU3HEICATCIIEHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WHJEH, IpEAJararb OPUTMHAJIBHBIE MOAXOABI U PELIEHMS, CTaBUTh
po0JIEMBI U 3a/1a4M, JOIYCKAOIUE AIbTEPHATUBHBIE PELLICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMalUM (TEKCTe ydyeOHOro mocoodus,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3IUYHBIX BUAOB U (GopMm
IIPEJICTaBICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEYUBOCTS;

(GopMyIMpOBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U O0TOOpe
O6uonornyeckoit nHGopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BaHHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIb30BaHUS PA3JINYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMY HPEACTaBICHUS OHOJIOTHYECKOMN
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TAOIHIIbI, PUCYHKH U APYTOE);

UCTIOJIB30BaTh HAYYHBIMH S3bIK B KAueCTBE CpEACTBAa IMPH paboTe C OHOIOTHYECKOMH
uHpopMaLyell: IPUMEHATh XUMHYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATJISIIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alIMThl WHpOpMaNuU, HHOOPMAIIHOHHOK
0€3011aCHOCTH JTMYHOCTH.

OsiaeHne yHUBeEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

1) obuenne:

OCYILECTBIISITh KOMMYHHKAIIMA BO BCeX c(epax KM3HM, aKTUBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCHUU TI0 CYILECTBY 00CYyXIaeMoill TeMbl (yMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBaTh
CY)KIEHHSI OTHOCUTEJIBHO BBIIOJHEHMSI IIPEUlaracMod 3aJadd, Y4YWUTHIBaTb WHTEPECHl U
COIIACOBAHHOCTD MO3ULIUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaThb HeBepOalibHblE CpeicTBa OOLIECHUS, MOHUMAaTh 3HAUYEHHUE COLUATbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTyallui, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU clOcoOaMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOM (hopme
(bopMyIMpOBaTH CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
peleHn OMONIOTnYecKol MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOENCTBYS PHU peLIeHUH y4eOHO 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHIl C yuyé€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4lI€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHW30BBIBaTH M KOOPJIMHUPOBATH
JIEUCTBUSA MO €€ ITOCTHUKEHHIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C Yy4ETOM
MHEHHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaKJOI0 YYaCTHHKA KOMaH]bl B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYIIECTBIISITh MTO3UTHBHOE CTPATETHYECKOE TIOBEIACHHWE B PA3UYHBIX CHUTYaIHsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OBsJiajieHNe YHUBEPCAIBLHBIMH PeryisTUHBHBIMH 1€l CTBUSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OWOJIOTMUYECKUE 3HAHUS JUIA BBIABICHHS NpPOOJIEeM W WX pEUICHHUS B
KU3HEHHBIX M YUEOHBIX CUTYaIHsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHWH LIEJIEBbIE M CMBICJIOBBIC YCTAHOBKH B CBOMX
JNEHCTBUSAX W IMOCTYNKAaX MO OTHOIICHHIO K XHMBOW TPUPOJE, CBOEMY 3JI0POBBIO U 370POBBIO
OKPYIKaIOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENBHYIO AEATEIbHOCTb, BBIABISATH IMPOOJIEMBI,
CTaBUTh W (OPMYyIHUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHON JESITENBHOCTH U
YKU3HCHHBIX CHUTYAIIHsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEHICHUS MPOOIEMbI ¢ YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;

pacuIMpsATh pAMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;

JIeNIaTh OCO3HAHHBIN BBIOOP, aprYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH ()OPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOH IPYIUIMH B PA3HBIX 00JIaCTAX
3HaHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJILTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHUBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIJICTh HABBIKAMU IMO3HABATEIHHON pe(IICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUIN
Y MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBaHHIA, UCIIOIB30BaTh MPUEMBI pedICKCHH
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEIICHHUS 110 UX CHIDKEHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

3) npunsiTHE ceOsl M APYIHX:

NPUHUMATD ce0s1, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M @pT'YMEHTHI JPYTUX MIPH aHAIIM3€ PE3yJIbTAaTOB JACSITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.
MNPEAMETHBIE PE3YJIBTATHI

[IpenmMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpeamera «buonorus» Ha
yri1yOJE€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust o0yJaromuxcs
O6uonornu. OHM BKIIOYAIOT: crenupUUecKue A OMOJIOTUM Hay4Hble 3HAHMSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpIpPETallud W MpeoOpa3oBaHMIO 3HAHUM, BUJbI
JESATENIbHOCTH MO TOJYYEHUI0 HOBBIX 3HAHUI M HMX NPUMEHEHHMIO B PA3JIMYHBIX y4eOHBIX, a
TaK)K€ B pEAJIbHBIX )KM3HEHHBIX CUTyalMsX. [IpeameTHble pe3ysbTaThl IPEACTaBIEHbI 110 T0J1aM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHpPOBAHNU €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHPOIBI U



peLeHnH IpobJIeM palMOHAIBHOIO IPUPOAOIOIb30BAHUS, O BKJIA€ POCCUICKUX U 3apyOekKHbIX
yU€HBIX B pa3BUTHE OMOJIOTHHY;

BJIAJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJArAIOIINE
Ouosornyeckue TEPMHHbI M TOHATUSA (KHU3Hb, KJIETKA, OpraHU3M, METaboJIM3M, FOMEocTas,
CaMOpEryJIsiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, N3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouosiornueckue Teopuu (kimerounass teopusi 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopust HaciencrBeHHoctu T. Moprana), yuenust (H. 1. BaBuiioBa — o nentpax
MHOIr000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHUil), 3aKOHbI (€AMHOO0Opa3us MOTOMKOB
IIEPBOTO MOKOJICHHMS, PaCLICIUIEHUs, YUCTOTHI FaMeT, HE3aBUCUMOro Hacinenosanus I'. Mennens,
FOMOJIOTMUECKUX pSAIOB B HacleACTBEHHOW wu3MeHuuBoctu H. WM. BaBuiosa), nmpuHIMIbBI
(KOMIUIIEMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METO/IaMU HAy4YHOT'O IO3HAHMs, UCIOJIb3YyEMbIX B OMOJIOTMYECKUX
UCCJICIOBAaHMSX JKUBBIX 00OBEKTOB (OMMCaHUE, U3MEpEHHE, HAaOII0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLECTBEHHBIE IIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U IYKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPIaHOB M CUCTEM OPraHOB PACTCHMM, KMBOTHBIX, Y€JIOBEKa,
IIPOLIECCOB  JKU3HEAEATEIbHOCTH, IPOTEKAOIMX B OpraHU3Max pacTCHWM, J>XUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX TPOILIECCOB: OOMEHa BenlecTB (METa0O0IN3M), IPEBPAICHUST SHEPTHH,
OposxeHwHst, aBTOTPO(HOTr0 M reTepoTpo(HOrO0 THUIOB MHUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
UH/IMBUYAIbHOTO DPAa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHUS TEHOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OpPTaHOMJAMH KJIETKH U WX (QYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKLUUAMH, MKy OpraHaMH U CUCTEMaMH OPTraHOB Y
pacTeHi, >KUBOTHBIX M 4EJIOBEKa M HX (QYHKUHAMH, MEXKIY CHUCTEMaMH OpPraHOB M MX
GYHKIUSAMU, MEXIY dTallaMu OOMEHa BEIIECTB, dTalaMH KJIETOYHOI'O IUKJIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOpPUOHAIBHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTOpaMH Cpebl OOUTAHHUS;

YMEHHME BBIBIISATH OTIUYMUTEIbHBIE NPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTCHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLME apTyMEHThI, OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY IS JOKAa3aTeJIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMAaTUYECKUX IPYIII;

YMEHHE peliaTh OWOJIOTUYECKHE 3a/1a4M, BBISBISATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TPOIECCAaMU U SIBICHMSIMM, JI€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpHBIE M MPAKTUUYECKUue paboThl, COONMIOAATh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX IKCHEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys Ledb UCCIeI0BaHNUs, aHATM3UPOBATh MTOJIYYEHHbIE Pe3yJIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIeN0BaTeIbCKOW padoTe 1Mo OMOJIOTHH, 3KOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, W MyOJMYHO MHPEICTABIAThH
MOJTy4YEHHBIE Pe3yJIbTAaThl HA YYEHUUECKUX KOH(PEPEeHIUSX;

YMEHHE OIIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIeOBaHUN B ol0nactu
OuoNoruu M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HalpaBIEHHOE
U3MEHEHHE TeHOMa M CO3/1aHNe TPAHCTEHHbBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpoecCuOHAIBHON AeATETFHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIBCKOTO XO035HCTBA, MUIIEBON



MPOMBIIIIEHHOCTH, YIIyOJsTh MO3HABATEIbHBIH HWHTEPEC, HANpPABICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIECH NPOGEecCHu U TPOAOIKEHHE OWOJOrMYecKOTo o0pa3oBaHUsS B
OpraHu3aIsaX CPEAHEr0 NPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(opMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKXKe B PELICHUU BOIIPOCOB
paloHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMHUPOBAHMM LIEHHOCTHOI'O OTHOIICHUS K
npupojie, oOMIECTBY, YEIOBEKY, O BKIIAJE POCCUUCKUX M 3apyOCKHBIX YYEHBIX-OHOJIOTOB B
pa3BUTHE OHOJIOTHH;

yYMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJArarmoimux OWOJIOrMYeCKUX TEPMUHOB W TOHATUN (BUJ,
sKocucTema, Ouocdepa), Ouonormueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A. H. CeepuoBa — 0 myTsSX U HampaBICHUSIX
sBostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHEeTHYeCKOro paBHOBecus Jk. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUOTe3bI (Tunore3a «mupa PHK» V. I'mnbepra);

YMEHHE BIAJ€Th OCHOBHBIMM METOJAaMH HAy4yHOrO IIO3HAHMs, MCIONb3yEMbIMU B
OMOJIOTUYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB U DKOCHCTEM (ONMHCAHHE, H3MEpEHHE,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISBJICHHS U OLIEHKH aHTPOINOTCHHBIX M3MEHEHUN B
PUPOJIE;

YMEHHE BBIACIATh CYILIECTBEHHbIC IPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
Oouocteppl, CTaOMIM3UPYIOUIET0, ABMXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOopa,
AJJTOMIATPUYECKOT0 M CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOTICHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeOBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MIOTOKA YHEPTHU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAy IMPOILIECCAMU SBOJIOIHUH, ABIKYIIUMU
CUJIaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3IMYHBIX SKOCHUCTEM M MPHUCHIOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIUYUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, IMPUCTIOCOOJICHHOCTh BHIOB
K cpeie oOuTaHMs, aOMOTHYECKMX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3ei
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHU B YKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apTyMEHThI, OMOJOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JI0Ka3aTelIbCTBA POJCTBA OPTaHMW3MOB pa3HbIX CHUCTEMAaTUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IMHCTBA YEIIOBEYECKUX pac, HEOOXOIUMOCTH
COXPaHEHHUS MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHMS MPUPOIBI U
YeJI0BEYECTBA,

yMEHHE pemiatb OWOJIOTMYECKHE 3aJaud, BBISBISATh MNPUYMHHO-CIIEICTBEHHBIE CBS3HU
MEXy HCCIEIYyeMbIMH OHOJOTHYECKHMH TIPOIleCCAaMU U SIBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHHH TOJIYY€HHBIX PEe3yJIbTaTOB;

YMEHHE BBINOJHATH J1JAOOpPAaTOpHbIE U MpaKTHUYeCKHe padoThl, cOOMI0OIaTh MpaBUia MpU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYTOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX JKCHEPUMEHTATbHBIMHU CpPEACTBAMH,
dbopMynupys Le’bh UCCeI0BaHNs, aHATM3UPOBATH MMOJYYCHHBIE PE3yIbTaThl U JIENIaTh BHIBO/IBI,



YMEHHE Y4YacTBOBaTh B Y4€OHO-HCCIIEOBATEIHCKONH paboTe MO OMOJIOTHH, DKOJIOTHU H
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEICTaBIATH
NOJIyYeHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EpEeHIUX;

YMEHHE OIICHMBaTh THUIOTE3bl U TEOPUU O TMPOUCXOKIACHUM IKU3HHU, YEIOBEKa U
YeJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSX U CIOCO0aX MPEAOTBPAIICHUS TI00aIbHBIX
U3MEHEHU# B buocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIel mpodecCHoHaTbHON AeITeTbHOCTH B
obnmacth  OMOJIOTHMH, D3KOJOTUH, MPUPOIOIOJIB30BAHUS, MEAUIMHBI, OHUOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3AWUCTBA, MUILNEBON MPOMBIIUIEHHOCTH, YIIyOJIATh
NIO3HABATENbHBI WHTEPEC, HAMNpABICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun U TPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3ALUAX CPEIHEro
po(hecCHOHANBHOTO U BhICIIEr0 00pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Haumenosanue «HanpasJieHus 1esiTeJIbHOCTH B
Ne i/ (undpossie) . .
pa3aejioB u TEM HpaKTI/I‘leCKI/Ie COOTBETCTBHUH C paﬁoqen nporpaMmmou
Bceero oOpa3oBaTesibHbIE
MPOrpamMMbl padoTbI BOCIIMTAHUSDY
pecypcsl
Poccuiickas LleHHOCTh Hay4YHOTO MO3HAHUS. DCTETUYECKOE
1 buonorus kak Hayka 1
3JIEKTPOHHAS IIKOJIa BOCITUTaHHUE.
5 JKuBble cUCTEMBI U HX 5 Poccuiickas [lenHOCTH HayYHOTO MO3HAHUS. DCTETUUYECKOE
U3y4EHUE AJIEKTPOHHAs ILIKOJIa BOCIIMTAHUE.
Poccuiickas LleHHOCTh Hay4YHOTO MO3HAHUS. DCTETUYECKOE
3 buonorus knerku 2 0.5
3JIEKTPOHHAS IIKOJIa BOCITUTaHHUE.
4 Xumuueckas 10 1 Poccuiickas LleHHOCTh Hay4YHOTO MO3HAHUS. DCTETUYECKOE
OpraHu3anus KIETKU JJIEKTPOHHAs ILIKOJIa BOCIIMTaHUE.
5 CtpoeHue u pyHKIMH 8 5 Poccuiickas [leHHOCTH Hay4YHOTO MO3HAHUA. DCTETUUYECKOE
KJIETKU AJIEKTPOHHAs IIKOJIa BOCIIUTAHHE.
OOMeH BelecTB U .
Poccuiickas IleHHOCTH Hay4YHOTO MO3HAHUA. DCTETUYECKOE
6 IIPEBpALICHUE YHEPTUU B 9 1
AJIEKTPOHHAs IIKOJIa BOCIIUTAHHE.
KJIETKE
Hacnencreennas .
Poccuiickas [leHHOCTH Hay4YHOTO MO3HAHUA. DCTETUUECKOE
7 uHpopManusa u 9 0.5
R AJIEKTPOHHAs IIKOJIa BOCIIUTaHHUE.
peanu3anus e€ B KIETKE
. Poccuiickas [leHHOCTh HAYYHOTO MO3HAHUS. DCTETHYECKOE
8 JKU3HEHHBIN UK KIETKA 6 1
AJIEKTPOHHAs IIKOJIa BOCIIUTaHHUE.
9 CtpoeHue u GyHKINH 17 15 Poccuiickas [{eHHOCTh Hay4YHOTO MO3HAHUSA. DCTETUYECKOE
OpraHU3MOB ' AJIEKTPOHHAs IIKOJIa BOCIIUTAHHE.
10 PasMHOkeHUE U pa3BUTHE 8 15 Poccuiickas [leHHOCTH Hay4YHOTO MO3HAHUA. DCTETUUECKOE

OpraHU3MOB

QJICKTPOHHAs IIKOJIa

BOCIIMTaHHC.




11 3aKOHOMEPHOCTH 10 1 Poccuiickas [leHHOCTH Hay4YHOTO MO3HAHUA. DCTETUUECKOE
HACJIEJACTBEHHOCTH 3JIEKTPOHHAS IIKOJIa BOCIIUTaHHUE.
I'enernka — Hayka o
12 HACJIEACTBEHHOCTH U 5 05 Poccuiickas lenHOCTh HayYHOTO MO3HAHUS. DCTETUYECKOE
U3MEHUYUBOCTH ' 3JICKTPOHHAS ILIKOJIA BOCIIUTaHHUE.
OpraHu3MOB
13 3aKOHOMEPHOCTHU 6 1 Poccuiickas LleHHOCTh HayYHOTO MO3HAHUS. DCTETUYECKOE
U3MEHUYUBOCTH JJIEKTPOHHAS ILIKOJIA BOCIIUTAHHUE.
Poccuiickas LleHHOCTh Hay4YHOTO MO3HAHUS. DCTETUYECKOE
14 ['eneruka yenoBeka 3 0.5
3JIEKTPOHHAS IIKOJIa BOCITUTaHHUE.
Poccuiickas [lenHOCTH HayYHOTO MO3HAHUS. DCTETUUECKOE
15 Cenekiusi OpraHu3MOB 4 1
JJIEKTPOHHAS ILIKOJIA BOCIIUTAHHUE.
16 buorexHonorus u 4 Poccuiickas LleHHOCTh Hay4YHOTO MO3HAHUS. DCTETUYECKOE
CUHTETHYEeCKas OMoJorus JJIEKTPOHHAS IIKOJIA BOCITUTaHHE.
Poccuiickas IleHHOCTH Hay4YHOTO MO3HAHUA. DCTETUYECKOE
17 PesepsHOe Bpems 1
3JIEKTPOHHAS IIKOJIa BOCITUTaHHUE.
OBIIEE KOJIMYECTBO YACOB 102 13

10 [TPOT'PAMME




11 KJIACC

HaumenoBanue KosmmyecTBo yacon DIeKTPOHHBIE
«HampaBJ/ieHus1 1eATeJIbHOCTH B COOTBETCTBHH €
Ne ni/m pa3aesioB U TeM IpakTtuueckue (uHdppoBLIEL) . .
Bcero pado4eii MporpaMMoi BOCIMTAHUSD)
NPOrpamMmbl padoThI oOpa3zoBaTre/ibHbIE
pecypcsl
3apoXACHUE U pa3BUTHE
1 3BOJIFOLIMOHHBIX 4 Poccuiickas [{eHHOCTH HAY4YHOTO MO3HAHUS. DCTETUYECKOE
MIPE/ICTABJICHUH B AJIEKTPOHHAS IIKOJIa BOCITUTAHHUE.
Oouosiorun
5 MukposBoitonus u eé 14 5 Poccuiickas [{eHHOCTh Hay4YHOIO MO3HAHUS. DCTETUYECKOE
pe3yabTaThl AJIEKTPOHHAS 1IKOJIa BOCIIUTaHHE.
3 MaxkpoaBoitonus u eé 6 Poccuiickas [{eHHOCTh HAy4YHOTO MO3HAHUS. DCTETUUYECKOE
pe3yabTaThl AJIEKTPOHHAS IIKOJIa BOCIIUTaHHE.
IIpoucxoxaenue u .
Poccuiickas [{leHHOCTH HAYYHOTO MO3HAHUS. DCTETUIECKOE
4 pa3BUTHE KU3HU Ha 15 1.5
AJIIEKTPOHHAS IIKOJIa BOCITUTAHHUE.
3emie
5 [Ipoucxoxnenue 10 1 Poccuiickas [{eHHOCTh Hay4YHOIO MO3HAHUS. JCTETUYECKOE
YEJIOBEKa — AaHTPOTIOTEHE3 AJIEKTPOHHAS IIKOJIa BOCITUTAHHUE.
DKOJIOTUsl — HayKa O
B3aUMOOTHOLIEHUAX
6 OpraHU3MOB U 3 05 Poccuiickas [{eHHOCTh HAy4YHOIO MO3HAHUS. DCTETUYECKOE
HaJOpraHu3MEHHBIX ' AJNIEKTPOHHAS IIKOJIa BOCIIUTAHUE. DKOJIOTMYECKOE BOCTIUTAHUE.
CHCTEM C OKpYKarolen
cpenoit
7 OpranusMmsl U cpeaa 9 15 Poccuiickas [leHHOCTh Hay4YHOIO MO3HAHUS. DCTETUYECKOE
oOuTaHus ' AJNIEKTPOHHAS IIKOJIa BOCIIUTAHUE. DKOJIOTMYECKOE BOCTIUTAHUE.
8 DKO0JI0TUs BUIOB U 9 05 Poccuiickasa [{eHHOCTh HayYHOTO MO3HAHUA. DCTETUYECKOE

MOMYJISIAN

SJICKTPOHHAs IIKOJIa

BOCIIMTaHUE. DKOJOTHYSCKOE BOCIIUTAHHE.




9 DKOJIOTHUs COOOIIECTB. 12 05 Poccuiickas [{eHHOCTh HAY4YHOIO MO3HAHUS. DCTETUUECKOE
DKOJIOTUYECKUE CUCTEMBI ' AJNIEKTPOHHAS IIKOJIa BOCIIUTaHHE. DKOJIOTMYECKOE BOCIIUTAHUE.
10 Buocdepa — rmobanbHast 6 Pocculickas [{eHHOCTh HAyYHOTO MMO3HAHUS. DCTETUUECKOE
HKOCHCTEMA AJIEKTPOHHAS IIKOJIa BOCITUTAHUE. DKOJIOTMYECKOE BOCITIUTAHUE.
1 UYenoBek 1 OKpysKaromas 6 Poccuiickas [{eHHOCTh HayYHOTO MO3HAHUS. JCTETHUYECKOE
cpena AJNIEKTPOHHAS IIKOJIa BOCIIUTAHHE. DKOJIOTMYECKOE BOCIIUTAHUE.
Poccuiickas [{eHHOCTH HAYYHOTO MO3HAHUS. JCTETUYECKOE
12 PesepBHOE Bpems 8
AJIEKTPOHHAS 1IKOJIa BOCIIUTaHHUE.
OBUIEE KOJIMYECTBO YACOB 102 75

[10 [TPOT'PAMME




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Konu4yecTBo yacos
Tema ypoka
n/n Bcero IIpakTHYeckue
padoTsbI

1 buronorus kak KOMIIJIEKCHAs HAyKa U KaK 4aCcTh COBPEMEHHOI'0 00ILecTBa 1

2 JKuBble cucTeMbl U UX CBOMCTBA 1

3 YpoBHEBast OpraHn3anus KUBbIX CHCTEM 1

4 VicTopus OTKpBITUS U U3ydeHus kieTku. Kierounas teopust 1

5 MeTto 161 MOJIEKYJISIPHOM U KJIeTOUHOM Onosioruu. Ilpaktuueckas padora «3yueHrne MeTO10B KIETOUHON 1 05
ouosioruu (xpomarorpadus, snexTpodopes, muddepeHnnanpaoe neHTpudyruporanue, [1LIP)» '
XUMHYECKUN COCTAB KIIETKH 1
MuHepabHbIe BEIECTBA KIETKH, UX OMOJIOTHYECKas pOJib 1

3 Oprannueckue BerecTBa KieTku — Oenku. JJabopaTtopHast pabora «O0HapyKeHHEe OEIKOB C TOMOIIBIO 1 05
Ka4eCTBEHHBIX PEAKIUI» '

9 CBoiicTBa, Knaccuukanys u GyHKIUU OEJIKOB 1

10 Oprannyeckue BEECTBA KIETKH — YIJIEBOBI 1

11 Oprannueckue BEIeCTBa KJIETKH — JIUTTH]IBI 1

12 Hyxneunossie kuciotsl. JJHK u PHK. JIaboparophnas pabota «VccnenoBanue HyKJI€MHOBBIX KHCIIOT, 1 05
BBIJIEJICHHBIX U3 KJIETOK PA3JIMUHBIX OPraHU3MOB»

13 Crpoenue u pyukunu AT®. [pyrue nykneozunrpudocdarsl (HTD) 1

14 CexBennpoBanne /IHK. MeToasl reHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHUKHU 1

15 MeToabl CTpyKTYypHOU OHOJIOTUU 1

16 Tune! knetok. IIpokaproTnyeckas kietka 1

17 Crpoenue sykapuoTHueckoi kiaetku. [Ipaktudeckas paborta «3yueHune cBOMCTB KJIETOUHOM MEMOpaHbI» 1 0.5

18 [ToBepXHOCTHBIN anmapar KJISTKH 1




OnnomeMOpaHHbIE OpraHouAb! KieTku. [IpakTiuueckas pabota «/3yyeHne ABMKEHHS IUTOILIa3MbI B

19 1 0.5
PAaCTHTENBHBIX KIETKAX»

20 [TomyaBTOHOMHBIE OpPraHOU/IbI KJIIETKU: MUTOXOHIpUH, TiacTubl. Jlabopatopuas padora «VccnenoBanue 1 05
TUIa3MOJIM3a U JICTUIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOH Bl KJIETKH 1

22 Crpoenue u GyHKIUH s11pa 1

23 CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dykapHoT. JlJaboparopHas padoTa «3ydeHne CTpOeHHUs KIETOK 1 05
Pa3IMYHBIX OPTaHU3MOBY

24 ACCHUMWISINS U TUCCUMIISIIIASA — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOmena Bemects. JlaboparopHas padota 1
«/3yueHne KaTanuTHYeCKON aKTUBHOCTH ()ePMEHTOB (Ha MPUMEpPEe aMUJIA3bl WIIM KaTasasbl)y

o5 depMeHTAaTHUBHBIN XapaKTep peakuid KJaeTouHoro meradonu3ma. Jlaboparopuas padora «M3yuenue 1 05
(epMEeHTaTUBHOTO pacUICTIICHHUS MEPOKCH/Ia BOJIOPO/IA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX» '

26 benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI 1

27 ABTOTpO(DHBIH THIT 0OMEHa BEIIECTB 1

28 doTrocuHTE3 1

29 XemocunTes. JlaboparopHas pabota «CpaBHEeHHE MPo1eccCOB (POTOCHHTE3a U XEMOCHHTE3a» 1 0.5

30 AHaspoOHbIe opranu3Mbl. Bubl 6poskenus. Jlaboparopras padota «CpaBHEHHE TTPOLIECCOB OPOKEHUS U 1
TBIXaHUS)

31 AdpoOHBIE OpraHnu3Mbl. JTalbl JHEPreTHUECKOro 0OMeHa 1

32 DOHeprust MeMOpaHHOTO rpaguenTa npotoHoB. Cunre3 AT®: padora nporonHoit ATD-cuHTa3bI 1

33 Peakiium MaTpuIHOTO CHHTE3a 1

34 Tpanckpunuus — matpuusbiii cuaTe3 PHK 1

35 TpaHcasus U €€ dTarbl 1

36 KoaupoBanue aMuHOKHCIOT. Poiis prubocom B OMOCHHTE3e Oenka 1

37 Opranu3zanys reHoMa y IpoKapuoT U 3yKapuoT 1

38 MonexyJsipHbIE MEXaHU3MBI DKCITPECCUU TEHOB Y DYKapHOT 1




Bupycel — BHeks1eToUHbIE (POPMBI KU3HU U 00IMraTHbIe apa3utel. [lpaktuueckas padora «Co3ganue Moaesu

39 1 0.5
BUpYCa»
40 BupycHbie 3a001eBaHNS Y€I0BEKa, )KUBOTHBIX, PACTEHUI 1
41 HanorexHonoruu B OMOJI0rMH U MEIUIIUHE 1
42 JKu3HEeHHBIA UK KIETKU 1
43 Martpuunsiii cuates JJHK 1
44 Xpomocowmsl. JTabopatopHas pabora «M3yueHre XpoMOCOM Ha TOTOBBIX MUKPOTpEnapaTax» 1 0.5
45 Jlenenue KIETKH — MHTO3 1
46 Tuns! knetok. Kapuokunes u nurokunes. Jlaboparopuas padota «HabmoaeHne Muto3a B KJIeTKaX KOHYMKA 1 05
KOpeIlIKa JyKa (Ha TOTOBBIX MUKpOTMpernaparax)» '
47 Peryisnus »KM3HEHHOT O IUKJIA KJIETOK 1
48 Opranusm Kak eIMHOE 11eJI0e 1
49 Tkanu pacrenuil. JlaboparopHas pabota «/3yueHue TkaHeil pacTeHUD» 1 0.5
50 TxaHu ’KUBOTHBIX U uenoBeka. Jlaboparopuas padota «M3yueHne TkaHel )KMBOTHBIX» 1 0.5
51 Opranbl. Cucremsl opratoB. JJaboparopHas padota «3ydeHne opraHoB IBETKOBOI'O paCTEHUS 1 0.5
52 Omnopa Tena OpraHu3MoB 1
53 JIBM>KeHHE OpraHU3MOB 1
54 [Intanne oprann3sMoB 1
55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. [IMIIIeBapuTenbHAs cUCTEMa YeI0BeKa 1
56 JlpIxaHue OpraHu3MoB 1
57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA 1
58 TpaHcnopT BeUECTB y OPraHU3MOB 1
59 KpoBeHocHas cucteMa mo3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA 1
60 Brinenenue y opranu3smMoB 1
61 3amuTa y OpraHu3MoB 1




62 NMMmyHHas cucteMa 4enoBeKa 1

63 PaznpaxkxuMoCTh ¥ peryisiius y OpraHu3MOB 1

64 I'yMopanbHast perysius ¥ SHIOKPUHHAs CUCTEMa )KUBOTHBIX U YEJIOBEKa 1

65 @opMbl pa3MHOXKEHHS OPTaHU3MOB 1

66 [TonoBoe pa3MHOXeHUE 1

67 Meiio3 1

68 I"ameTorenes. OOpa3oBaHue U pa3BUTHE MOJOBHIX KiIeTOK. JlabopaTopHas padota «3yueHne cTpoeHHUs MOTOBBIX 1 05
KJIETOK Ha TOTOBBIX MUKPOIIpETiapaTaxy

69 WuauBuyanbHOE pa3BUTHE OPIraHU3MOB — OHTOI€HE3 1

70 3axiajika OpraHoB U TKaHEN U3 3apOJIbIILIEBbIX JIUCTKOB 1

7 Poct u pa3zButue xuBoTHBIX. JIabopaTtopHas paboTta «BplsiBIIeHHE TPU3HAKOB CXO/ICTBA 3apO/bIIIei 1 05
MTO3BOHOYHBIX JKUBOTHBIX)» '

79 PazMHoxeHMe u pazButue pacteHuil. Jlaboparopnas padora «CTpoeHHe OpraHOB pa3MHOXKEHHUS BBICIINX 1 05
pacTeHHii» '

73 VcTopus CTaHOBJICHUS M Pa3BUTHS TCHETHKHU KaK HAYKH 1

74 OcHOBHbIE MIOHATHS U CUMBOJIBI TeHeTUKHU. JIabopaTopHas padota «/lpo3oduia kak 00bEeKT reHETUYECKUX 1 05
UCCIIEA0OBAHUI '

75 3aKOHOMEPHOCTH HaclleIoBaHus Tpu3HakoB. MoHoruOpuaHoe ckpermuBanue. [Ipaktuueckas padota "M3yuenue 1 0.5
Pe3yabTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y APO30(UiIbl" '

76 [uTomornyeckue 0OCHOBBI MOHOTHOPUAHOTO CKPEIIUBAHUS 1

77 Ananusupytolee ckperuBanue. Hermonnoe JOMUHUpOBaHUE 1

78 Jurnbpunnoe ckpemubanue. [Ipaktuueckas padbora «M3ydeHue pe3ynbTaToB TUTMOPUIHOTO CKPEIIMBAaHUS Y 1 05
TPpo30GUITBD) .

79 [{uTonornyeckre OCHOBBI AUTHOPHUIIHOTO CKPEITMBAHUS 1

80 CueruieHHOE HACIe0BaHUE PU3HAKOB 1

81 XpOoMOCOMHast TEOPHs HACJIEICTBEHHOCTH 1




82 [eHeTHKa mosa 1

83 ['enoTum Kak 1e0CcTHAs CUCTEMa 1

84 ['eHeTHUECKUIT KOHTPOJIb Pa3BUTHUSI PACTCHUM, )KUBOTHBIX M YEJIOBEKA 1

85 N3MeHYnBOCTh IPU3HAKOB. BUabI N3MEHUMBOCTH 1

86 MoaudukaroHHass K3MEHYUBOCTh 1

87 Bapuanunonnslii psin 1 Baprannonsas kpusas. JlaboparopHas pabota «lccnenmoBanne 3aKOHOMEPHOCTEH 1 05
MOUGPUKATMOHHON H3MEHYMBOCTH. [locTpoeHNEe BapHallMOHHOTO Psijia M BAPHAIIMOHHOMN KPUBOID» '

88 I'eHoTHNIMYECKast UI3MEHUMBOCTH. KOMOMHATHBHAS H3MEHYUBOCTh 1

89 MyTanonHasi ©3MeHYHBOCTb. [IpakTndeckas padora « MyTaruu y 1po30Quiibl (Ha TOTOBBIX 1 05
MUKpOIpernapaTax )» '

90 3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIiecca. DMUTCHETUKA U STTUTCHOMHKA 1

91 I'eneruka yenoBeka. [IpakTudeckas padota «CocTaBieHrue U aHAIU3 POIOCIOBHOM 1 0.5

92 MeTtoabl MEIUITMHCKOI T€HETUKHU 1

93 3HaueHue METUIIMHCKON T'eHETHKY B TIPEIOTBPAIICHUH U JICUCHUH T'eHETHYSCKUX 3a00IeBaHUI UeoBeKa 1

94 OcHoBHble noHATHUSA cenekiun. JlabopaTropHas padota «3ydeHne copToB KyJIbTYPHBIX PACTCHHUH U MOPOJ 1 05
JOMAITHUX KUBOTHBIX)»

95 Mertoapl cenekinonHoi padotsl. JlaboparopHas pabota «3ydeHre METOI0B CENEKIIUN PACTCHUI 1 0.5

96 JlocTukeHusl CeJeKIIMU pacTeHUi 1 )KUBOTHBIX. [IpakTideckas pabota «[IpuBuBKa pacTeHuii»

97 CoxpaHeHne, U3y4eHHE U UCTIONb30BaHNE TEHETHUYECKIX PECYPCOB 1

98 bruoTexHOMIOTHS Kak HayKa W OTpaciib MPOu3BoJIcTBA. [IpakTnyeckas padora «l3ydenne 0ObEKTOB 1 05
OMOTEXHOIOTHID) '

99 OcHOBHbBIE HaIIPaBJIEHHUs] CHHTETUYECKOH OMOJIOTHH 1

100 XpoMOCOMHas 1 TeHHAs MH)KEHEPHs 1

101 Menumnuackue OMOTEXHOIOT NI 1

102 PesepBHelIit ypok. [ToBTOpeHue, 06001eHue, cucTeMaTH3aIus 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13.5




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka
Bcero IIpakTHYeckue
padoThI

1 OpomonmonHas teopus Y. Jlapsuna 1

2 JBroKy1re cuiibl 3BOJIIOIMH BUAOB 110 Y. [lapBuHy 1

3 Bbopr0Oa 3a cymecTBoBaHMEe, ECTECTBEHHBIN M HCKYCCTBEHHBINM O0TOOD 1

4 DopMHUPOBaHUE CUHTETUYECKON TEOPUH 3BOJIIOLIUU 1

5 OTanbl BOIOIMOHHOTO MPOLECCa: MUKPOIBOIIOHS U MAaKPOIBOIFOIHS 1

6 [Tomynsanust — 3neMeHTapHast €AMHULA SBOJIIOLIUU 1

7 3akoH reneruyeckoro pasHoecus Jx. Xapau, B. BaitnOepra. Jlaboparopnast pabota «BbisiBneHue 1 05
U3MEHYUBOCTU Y 0cO0€ei OHOI0 BHIa» '

8 DneMeHTapHbIe (PaKTOPhI IBOTIOIUN 1
A ekt ocHoBarens. IPpPeKT OyTHIIIOUYHOrO TOPIIbIIIKA 1

10 Murpanuu. M3onauuu nonynsauuii: reorpaguueckas, Ouonoruueckas 1

11 EcrecTBeHHbI 0TOOp — HanpaBIAOMINN (HAKTOP SBOJIOLUU 1

12 [TonoBoit oT6Op 1

13 [TprcnocoOIeHHOCTh OPTaHU3MOB KaK pe3yJIbTaT MUKpOdBotoImn. JlaboparopHas pabota «M3y4uenne 1 05
apoMop(}030B U UAN0AAANITAIUN Y PACTEHUHN U JKUBOTHBIX» '
[Tpumeps! npucnocobsieHNH y OpraHu3MoB: MopQooruyeckue, Gu3noIornueckue, 6HOXUMHUYECKHE,

14 noseneHueckue. JlaboparopHas padota «IIpucnocoOnenus OpraHu3MOB U X OTHOCUTENIbHAs 1 0.5
11€JIECO00PA3HOCTHY

15 Bupn, ero kpurepuu u crpykrypa. Jlaboparopnas pabota «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY 1 05
KPUTEPHIO»

16 Crpykrypa Buaa 1

17 Bunoobpa3oBanue Kak pe3yibTaT MUKPOIBOIIOLUT 1




18 CBs13b MUKPO?BOJIIOIIUH U SMTHIEMHOJIOTUN 1

19 Maxpoasomntonus. [1aneoHTonornueckue MeToIbl U3y4€HHS IBOIIOLIMU 1

20 buoreorpaduueckre METOIbI U3yUYCHUSI SBOJIOIHH 1

21 OMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHUECKUE METO/IbI U3YUEHUS SBOJIIOLIUN 1

22 MonekynsipHO-TeHETHUECKHUEe, OMOXUMHUECKHUE U MAaTEeMaTUYECKUE METOAbl U3YUECHHUS SBOJIIOLINU 1

23 OO01mre 3aKOHOMEPHOCTH JBOJTFOITHH 1

24 AnanTtuBHas paguanys. HepaBHOMEPHOCTh TEMIIOB SBOIOIIUN 1

25 HayuHnble runote3sl IpOUCX0XKICHUS KU3HU Ha 3emiie 1

26 JloHay4YHBIE PEACTABICHUS O 3aPOKICHUH KU3HH 1

27 OCHOBHBIE 3TaIlbl HEOPTaHMYECKON IBOJIIOIIUU 1

28 ['unoTte3sl 3apoXKACHUS )KHU3HU 1

29 Ucrtopus 3emnu u meroas! e€ uzydenus. Jlaboparopuas pabora «3ydeHue u onrcanme HCKOMaeMbIX 1 05
OCTaTKOB JIPEBHUX OPTaHU3MOBY

30 HauanbHbie 3Tarnbsl opraHu4eckoil 3BOIIOIUN 1

31 DBOJIOIUS DYKAPUOT 1

39 OcCHOBHBIE 3Tallbl BOJIOIUU paCTUTENBLHOTO Mupa. [IpakTuyeckas pabora «3yuenue ocobeHHOCTEH 1 05
CTPOCHUS PACTECHUI Pa3HBIX OTJICIIOB)» '

33 OCHOBHBIE 3Tarbl 3BOIIOLUN )KUBOTHOTO MUpa 1

34 OBosronus )KUBOTHBIX. [IpakTrueckas padora «/3ydyeHne ocoOeHHOCTEH CTPOEHUSI TO3BOHOYHBIX 1 05
YKUBOTHBIX)»

35 PasBuTHe )xn3HM Ha 3eMJIe 110 3paM U MepuoiaM 1

36 MaccoBble BEBIMHPAHUSI — IKOJIOTUYECKUE KPUIUCHI TTPOIILIOTO 1

37 CoBpeMeHHBIH KOJOTHYECKUIT KPU3UC, ET0 OCOOCHHOCTH 1

38 CoBpeMeHHas CUCTeMa OPraHNYECKOTro MPOILIOro 1

39 OCHOBHBIE CUCTEMATUYECKHE TPYIITBI OPTaHU3MOB 1




40 AHTpOIIOJIOTHS — HayKa O YEJIOBEKE 1

41 PazButre npeacraBiaeHui O MPOUCXOKICHUU YEIIOBEKA 1

42 MecTo uenoBeka B cucTeMe opranuueckoro mupa. Jlaboparopuas padora «/3yuenune ocobeHHOCTEH 1 05
CTPOCHHS CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C MPSMOXO0XKICHUEM)

43 JBHoKyIlIME CUIIBI aHTPOIIOT€HE3a 1

44 CooTHoIIIeHHE OMOJIOTHYECKUX M COITUATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E 1

45 OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a 1

46 [laneoreneTrka u maaeoreHOMHUKA 1

47 DBOJTIOLIMS COBPEMEHHOTO YEJIOBEKA 1

48 UYenoseueckue pachl. [IpakTrdeckas padota «3ydeHHe YKOJIOTHUSCKUX aJIalTaI[il YeITOBEeKa 1 0.5

49 MeXaucIUIIMHAPHBIE METOAbl aHTPOIIOJIOTHN 1

50 3apoKAEHUE U Pa3BUTUE DKOJIOTUU 1

51 Mertoasl skonoruu. JlabopartopHuas padbora «3ydeHue MeTo10B IKOJIOTUYECKUX UCCIIEIOBAHUI 1 0.5

52 3HavYeHHE SKOJOTMUECKUX 3HAHUH AJI YeIOBeKa 1

53 Dkonornyeckue HakTopsl 1

54 AbGuotnueckue paktopsl. CBET Kak 3Konoruyeckuit pakrop. JlabopatopHas padora «BrisBneHue 1 05
MPUCTIOCOOICHHI OPTraHNU3MOB K BIIHSIHUIO CBETa» '

55 Abuotnueckue ¢akropsl. Temneparypa kKak skojgorudeckuii paxrop. Jlaboparopuas padota «BrisiBneHue 1 05
MPHUCTIOCOOICHHI OPTraHU3MOB K BIIHSIHHIO TEMIIEPATYPhD» '

56 Aobuotndeckue hakTopsl. BraxkHocTh kak skonorudeckuii paxrop. JlabopatopHas pabora « AHATOMHUYECKHE 1 05
0COOEHHOCTH PAaCTEHHI U3 pa3HbIX MECT OOMTAHUSDY '

57 Cpenbl 00MTaHUS OPraHU3MOB 1

58 buonmorndeckne puTMbl 1

59 Kuznennble popMbl OPraHU3MOB 1

60 BuoTtnueckue akropsr 1




61

3HavyeHre OMOTUYECKHUX B3aUMOCHCTBUH JUIsI CYIIECTBOBAHMSI OPTaHU3MOB B Cpesie OOMTaHUs

1
62 DKOJIOTUYECKHE XaPaKTEPUCTUKH MO JISLUN 1
63 OcHoBHBIE TTOKa3aTeNN MOMYJISILIUK: YUCICHHOCTb, IUIOTHOCTb, BO3pPACTHAS U MOJIOBasi CTPYKTypa 1
64 OCHOBHBIE TIOKA3aTEeNH MOIMYJISAUN: POKAAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPAIHH 1
65 DKOJIOTHYECKasi CTPYKTYypa MOMYJIAIHHA 1
66 JuHaMuKka IONyJISIAH U €€ peryIisiius 1
67 Kpugsie pocta uncinennocty nonyssiiud. KpuBbie BEDKUBaHUS 1
68 DOxonorudeckas Huiia Buaa. JlaboparopHas padora «lIpucrnocobiienus ceMsiH pacTeHUI K PacCeICHUIO» 1 0.5
69 Bun xak cucrema nomysanuit 1
70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUNA )KHUBOTHBIX 1
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1
72 DKocucTema Kak OTKpbITasi cucTemMa 1
73 KpyroBopot BeliecTB 1 MOTOK SHEPTUU B 3KOCHUCTEME 1
74 OcHOBHBIE TTOKA3aTENIN IKOCUCTEMBbI 1
75 DKOJIOTMYECKUE TUPaMUIbl 1
76 H3meHeHus coo0IIecTB — CYKIECCHH 1
77 [Ipupoansie 3xocucTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEN U OKEaHOB 1
78 [IpupoaHbIe 3KOCUCTEMBL. DKOCHCTEMBI TYHP, JIECOB, CTENEH, MyCThIHB 1
79 AHTpPOTIOTEHHBIE YKOCUCTEMBI 1
80 VYpb6oskocucremsl. [IpakTiueckas pabota «/3yueHne u onucanue ypOoo3KOCHCTEMbD» 1 0.5
81 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMO/ICHCTBUN OPraHU3MOB B 9KOCHUCTEMAX 1
82 MexaHu3MBI BO3ICHCTBUS 3arpsi3HEHNH pa3HBIX TUITOB Ha CyOOpPraHM3MEHHOM, OPTaHU3MEHHOM, 1

TIOITYJISIITAOHHOM M 9KOCHCTEMHOM YPOBHSIX

83 Buocdepa — oOmienanerapras 000g04Ka 3emMin 1
84 VYuenue B. U. Bepnanckoro o 6uocdepe 1




85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orocheps 1
86 KpyroBopoTs! BeniecTB 1 OMOr€OXUMUYECKHIE IUKITBI 1
87 3oHanbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH 1
88 YcroitunBocTh 6nocheps 1
89 DKOJIOTHYECKUE KPU3HUCHI U UX PUIUHBI 1
90 Bosnetictue uenoseka Ha 6uochepy 1
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN U )KMBOTHBIN MUP 1
92 Oxpana npupoabl 1
93 OCHOBHBIE TIPUHIHITBI YCTOHYHMBOTO Pa3BUTHSI YEIIOBEUECTBA U TIPUPOIBI 1
94 ParnmoHanbHOE IPUPOIOTIOIB30BAaHUE U COXPAHEHUE OUOJIOTHUYECKOTO Pa3HOOOpa3Hst 3eMIIH 1
95 O606menne o TeMe « MUKpPOIBOIIOLUS U €€ PE3yIbTAThD» 1
96 O06o6mIeHne o TeMe «MaKpO3BOJIONUS U €€ Pe3yIbTaThDy 1
97 O6o06menne no Teme «IIpoucxoxxaeHne U pa3BUTHE KU3HU Ha 3eMIe» 1
98 O0606menne o Teme «[IporcxokaeHIEe YeIOBEKa — AaHTPOIIOTCHE3) 1
99 O600611eHnEe IO TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOILIEHUSIX OPTaHU3MOBY» 1
100 O6061enne no Teme «OpraHu3Msl U cpesia OOUTAHUS 1
101 O06o01eHue 1Mo Teme «IKOJIOTUSI BUJIOB U TIOMYJISIIAN 1
102 O6o06menne no Teme «brocdepa — rmodanpHas SKOCUCTEMAY 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5
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