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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yaebHomy npenmery "buonorusa" (nanee - 6M010r1us) Ha YpOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepalibHOM pabodeil mporpamMmbl
BOCITMTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéanoro yposas uzydenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peaMeThl». CoraacHo
nonoxenusM GI'OC COO npoduiibHbIe y4eOHBIE MPEAMETHI, U3ydaeMble Ha yIiyOJIEHHOM
YpOBHE, SIBISIOTCS criocoOoMm muddepeHnuanuu oOydeHUs Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHus U MPU3BAHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMsi KaXKIblid U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OpPHUEHTUPOBAH HA MPHOPUTETHOE pEIICHHE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIMX 33]ad, CBS3AHHBIX C MpodopueHTanuein
0o0y4aroluxcsi U CTUMYJUPOBAaHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEN, MEIUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEeH, CHOPTOM HJIM BOCHHBIM JICJIOM.

[Tporpamma o yue6HOMy mpeamery "buonorus" gaér mpencraBieHue O LETU U 3a/1adax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €ro CTPYKTypUpOBaHHE IO pas3jieiiaM U Temawm,
pacmpeziefieHue 1o KjiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUeHHS YUeOHOro MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0cOOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
IIPEEMCTBEHHOCTH C W3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOLIEro 0O0Opa30BaHUA,
Onarogaps yemy MpocMaTpUBaeTCs HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKIX
3HAaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHMUS,
HKOJIOTMYECKOTO MBILUICHUS], MPEACTAaBIECHUI O 3J0pOBOM 00pa3e >KU3HM, HAa BOCIHMTAHUE
OEpEeKHOTO OTHOIICHHS K OKpYKaroliel mpupoaHoi cpene. B mporpamMMe mo OMOJIOTHH TakkKe
NOKa3aHbl BO3MOXKHOCTH ydeOHoro npeamera «buonorus» B peanuszauuu tpedoBanuit ®I'OC
COO x m1aHupyeMbIM JTHYHOCTHBIM, METAIPEIMETHBIM 1 MTPEIMETHBIM pPe3ybTaTaM 00yUYeHHS U
B ()OPMUPOBAHNUU OCHOBHBIX BHMJIOB y4€OHO-TI03HABATEIbHOU AEATEIBHOCTU OOYyYarouuxcs Mo
OCBOCHHMIO COJEp>KaHUS OWOJIOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OO0IIero
o0Opa3oBaHusl.

VYuebHblit npeamer «buosorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aBepLIAET
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriayOleHne 3HaHui
00y4arouxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOMN U KJIETOYHOU OMOJIOTUH, SMOPHOIJIOTUN
U OMOJIIOTUM DPA3BUTHUSA, T'€HETUKHU, CENEKIUH, OMOTEXHOJIOTHUH, SBOJIIOLIMOHHOTO YYEeHUs U
DKOJIOTHH.

N3yuenue yuebHoro npeamera «bronorusi» Ha yriayOJeHHOM YpOBHE OpUEHTHMPOBAHO Ha
MOJIFOTOBKY 00YYaIOIIMXCS K MOCIIEAYIOIIEMY OTyUEHHUI0 OMOJIOTUYECKOr0 00pa30BaHUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro oobpasoBaHusi. OCHOBY €ro coaep)kaHus
COCTaBJIIET CHUCT€Ma OHOJOTMYECKUX 3HAHWUH, MOJYYEHHBIX IMPH H3YyYEHHU OOYYarOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aroT pa3BuTHe. Tak, pacIIMpeHbl U yriryOaeHbl
Ouosornyeckre 3HaHHUA O PACTEHUSX, JKUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me 4YeJoBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS



nocJyenyromero Beioopa npodeccun. Bo3amMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOTYYCHHBIMU 00yJaIOMUMUCS TIPH U3yUYeHUU (DU3UKH, XUMUH,
reorpadguu 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,
OBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHCHHsI OHOJOTHYECKOro pasHooOpa3us
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW OuoJoruw,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTHH, AaKTYaJIM3UPYIOTCS 3HAHUA OOydYaloIMXcs MO OOTaHWKE, 300JIOTHH, AHATOMMHH,
¢dusnonornu venoeka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYueOuplii mnpeamer «buonorus» mnpu3BaH OOECHEUNUTh OCBOCHHE OOYyYaIOIIUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJALNUU, OHOLIEH03a, AKOCHCTEMBI, O BBIAAIOIIUXCS
HAYYHBIX JOCTHUKCHHSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OHOJIOTHH, MPUKIATHBIX acIeKTax
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca 0O0yJaroIIMXcsi K OMOJIOTHU
HapSITy CO 3HAYUTEIIEHBIM 00bEMOM TEOPETUIECKOTO MaTepuaja B COJEPKaHUU IMPOTPAMMBI 110
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHHE Ba)KHEHIIMX
OMOJIOTUYECKHX U KOJOTUICCKUX MTPOOIICM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriayOon€HHOM ypoBHE — OBIAJCHHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpPETeHHE YMEHUI NCIIOB30BATh 3TU 3HaHUA B POPMUPOBAHUU UHTEpEca K
onpeAenéHHON 00acTH MPo(ecCHOHATBHON NEATEIBPHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOrMYeCKOT0 00pa30BaHus.

JlocTuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriiyon€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 OMOJNOTHYECKUX CHCTEeM (KJIETKa, OPTaHU3M, TOIMYJISIIHS, BUJI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJICJIOBAHHSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYarmoIMXCsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBL:
HCCIIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HayK (MOJEKYISIpHON U KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTUH PA3BUTHS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMOJIOTHH, TAJCOHTOJOTHH, OKOJOTHH), METOJAaMH  CaMOCTOSITEIBHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOmoaeHUe, H3MEpEHUe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHSIMHU: CAMOCTOSITEIbHO HAXOJWTh, aHAIU3UPOBATH M
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; TIOTB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEHN 1
CUMBOJIMKOM; YCTaHABIMBAThH CBSA3b MEXK/IY Pa3BUTHEM OUOJIOTUU U COLIMATHLHO-I9KOHOMUYECKUMU
¥ OKOJIOTHYECKUMHU MPOoOIeMaMy 4eTTI0OBEUeCTBA; OLIEHUBATH MOCJIECTBUS CBOEH AESITENEHOCTH 11O
OTHOIIICHHUIO K OKPYXKAIOIIEH MPUPOIHON cpene, COOCTBEHHOMY 3/I0POBBIO M 3I0POBBIO



OKPY’)KAIOIIMX JIFOJIeH; OOOCHOBBIBaTH M COOJIIOMATh MEPHl MPOPUIAKTUKH HHOEKITMOHHBIX
3a0o0JeBaHM, MpaBUJIa TOBEACHUS B NpUpPOAE U obecredeHUs: OE30MacCHOCTH COOCTBEHHOU
KU3HEJEATEIIbHOCTH B YPE3BBIYAWHBIX CUTyalMsIX MPUPOAHOIO U TEXHOI'CHHOI'O XapaKTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y O00YYAIOUINXCS WHTEIUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMi €10 MIpoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIIEIOBAHUM, pelIeHUs OHONOTMYECKUX 3a7ad, MOJEIHUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOyYarOMIMXCsl IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJE B IIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYUHBIX
3HAHUM;

npuobpereHne 00y4YaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIONOIH30BAHUN
(coOnromenne mMpaBWJI TOBEACHHS B MPHUPOJE, OXPaHBl BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOI'O 370POBBS M 3J0POBBSl OKPYXKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npoduIaKkTUKy 3a00J1eBaHmil, o0ecreueHrne 0€30MacCHOCTH KUZHEIEATEIIbHOCTH B UPE3BbIUAHHBIX
CUTYalUAX IPUPOIHOTO U TEXHOTEHHOI'0 XapaKTepa) Ha OCHOBE MCIOIb30BaHUS OMOJIOTrMYECKUX
3HAHUN U YMEHUU B IOBCEIHEBHOM )KU3HH;

CO3JaHME YCJOBHM JJii OCO3HAHHOTO BbIOOpa OOYYaAIOUIUMUCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHOIl  TPAEKTOPUHU, CHOCOOCTBYIOUIEH MOcCienyromeMy IpodhecCHOHATbHOMY
CaMOONPEJEICHUI0, B COOTBETCTBUU C WHJMBUIYaJbHBIMU HMHTEpECAMM M HOTPEOHOCTIMU
peruoHa.

OO11ee 4nciI0 4acoB, OTBEJACHHBIX Ha M3ydeHUe OMoJIoruu Ha yriyOjaeHHOM ypoBHe B 11
kiacce — 102 yaca (3 yaca B Heen).

OT160p opranu3anvoOHHBIX (HOPM, METOZIOB M CPEICTB 00YUEHUS OMOIOTUN OCYIIECTBIISICTCS
¢ yuéroMm crenu(uKH ero CoAep KaHHus M HAIpPaBJIEHHOCTH Ha MPOJOHKEHHE OHMOJIOrMYecKOro
00pa30BaHUs B OpraHU3aLUAX CPETHEr0 MPO(EeCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMH OHOJIOTMM Ha YriyOJIEHHOM YpPOBHE SIBIISIETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHUeckux pador. Takke yuyacTue oOydalmMXcs B
BBITMIOJTHEHUH IPOEKTHBIX U y4eOHO-HUCCIIe10BaTENIbCKUX paboT, TeMaTHKa KOTOPBIX OMPEeIIsaeTcs
YYHTEJIEM Ha OCHOBE UMEIOIINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX ITPUPOJHBIX
YCIIOBHH.



COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas uictopusi pa3BUTHS OHOJIOTHH.
buonornueckre Hayku M u3ydaemble UMM MpoOsiemMbl. DyHIaMEHTAJbHbIC, NPUKIAAHBIE U
MOVCKOBBIC HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Orogaorueil. 3HaueHre OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YeJIOBEeKa: MEUIMHE, CEIbCKOM XO035IMCTBE, TPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

JleMoOHCTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, Y. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsI3b OHMOJIOTHUU C APYTUMHU HaykaMu», «CHcreMa OMOJIOTHYeCKHIX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHus ononoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, IUCKPETHOCTh M LEIOCTHOCTb, CJIOXHOCTh U YHOPSIOYECHHOCTH
CTPYKTYpbI,  OTKpPBITOCTb, = CAMOOpPraHHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
U3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd JKHABBIX CHCTEM: MOJEKYJSAPHbIA, KIETOYHBIMA, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJISIUMOHHO-BUA0BOM, SKOCUCTEMHBIN (6MOTreO1IeHOTUYECKHI),
ouoctepnsiid. [Iporeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznp kak opma cymiecTBoBaHUS Matepuu. Hayku, u3ydaromiye >KuBble CUCTEMBbI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

N3yuenne xuBbIX cucteM. Meroapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. IlmanupoBanue skcnepumenrta. [loctaHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ J0CTOBEpHOCTh. Pazdpoc B Oroiornueckux JaHHbBIX. OleHkKa
JIOCTOBEPHOCTH TIOJYYEHHBIX Pe3yiabTaToB. [IpUYMHBI MCKaKEHUsI PE3YyIbTATOB AKCICPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuel 1 cxembl: «OCHOBHBIE TPU3HAKK JKU3HH», «bBHOIOTHYECKHE CHCTEMBDY,
«CBoiicTBa )KMBOW MaTepUN», « YPOBHU OpraHU3aIMH KUBOU NPUPOIbD», «CTpoeHHE KUBOTHOM
KJIETKN», « TKaHU )KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEYECKOTO OpraHu3May, «broreomenosy,
«buocdepay, «MeToabl U3yUYEeHUS KUBOU IPHUPOIBI».

O6opynoBanue: 1abopaTropHoe 000pyAOBaHUE /TS MPOBEACHUS HAOMIOACHUN, N3MEPEHUIA,
AKCIIEPUMEHTOB.

IpakTuyeckass padora «Vcmonp30BaHWE Pa3TUYHBIX METOJOB MPU H3YYCHHH >KHUBBIX
CHUCTEM.

Tema 3. buosorust KjieTkun

Knerka — cTpykTypHO-(OYHKIIMOHABHAS €IWHUIIA KUBOTO. VICTOPHUS OTKPBITUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOpHH.



MeTtoapl MOJIEKYJISIPHOM W KJICTOYHOM OWOJIOTHMH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHbIX aToMoB, aupdepeHunanbHoe  HEHTpUYTUPOBAHHE,
KyJIbTUBUPOBAHHUE KIECTOK. M3yueHue (PuKCUpoBaHHbIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongoranvnas muxkpockonus. Bumanvroe (npusicuznennoe) uzyuenue Kiemox.

JdemoHcTpaunu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pa3BUTHS METOJIOB MUKPOCKOIIUNY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaThl PacTUTEIbHBIX, )KUBOTHBIX M
OakTepuaIbHBIX KIETOK.

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

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKu

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOAJIEMEHTHL. Bona u €€ ponp
KaK pacTBOpHUTENS, peareHTa, y4yacTHME€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPEryJILHUU.
MuHepanbHble BEILECTBA KIETKH, UX OMosoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelleCcTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW Moiiekyunbl. llepBuduHas cTpykTypa Oenka, MmenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue pyHkuu 0eiakoB. [lpuonsi.

VYraeBoabl. MoHOCaxapuabl, AUCAXapHIbl, OJIMTOCaXapubl U monucaxapuipl. OOImui miaxn
CTpOCHUS M (PU3UKO-XUMHYECKHE CBOMCTBA yIiIeBOAOB. bronornueckue GyHKIMH yTiIeBOAOB.

Jlummael.  TmapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukanmss — aummmaos.
Tpurnunepunasl, pochoaunuipl, BOCKU, cTepouibl. buonornyeckue Gpynkuuu aunuaos. O6imue
CBOWCTBAa OMOJIOIMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KuCIOT. HykieoTuusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6nonorndyeckue pynkunu JHK. Buast PHK. ®ynkuuu PHK B kietke.

Crtpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢ynkunmn  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OMO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypvl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromepnwiti Ouzaiin u opeanudeckuii Cunmes 6UOMONEKY U UX
HenpupoOHbIX AHANI0208.

JleMoOHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOH IPHUPOJE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMUBOW IIPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TaOaUIa XUMUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OeKay,
«CTpyKTYpbl OENKOBOW MOJEKyIb», «CTpoeHHe MOJEKyJ yrieBofoB», «CTpoeHHe MOJIEKyIl
nunuaoBy, «HyknennoBeie Kucinoten, «Ctpoenue mosekyisl ATOy.



OOGopyaoBaHue: XMMUYECKas TTOCYy1a U 000PyI0BaHUE.

JlabopaTopnasi pa6oTa «O0HapykeHHEe OETKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopnasi pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas meMmOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil MeMOpanbl. TpaHCIOPT BeIIeCTB 4Yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponunaemocts memOpanbl. Pabora
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOMUTO3: MUHOIMTO3, paronnTo3. Dk30unTo3. Kinerounas creHka.
CrtpykTypa v QyHKIUU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOoMeMOpaHHBIE OpraHOUABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapart ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTUuKyiayMa. Mexanusm wuanpasnenus oOerkos 6 IIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBII)
SHIIOIIA3MATHYECKU peTukyiyMm. CexperopHast ¢yHKms anmapara [onbmku. Moougpukayus
benxos 6 annapame I onvoocu. Copmuposexa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kiierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUBI KJIETKH: MHUTOXOHIPHUHU, IJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). Ctpoenue u
GYHKIMM MHUTOXOHIpHHA W TUIacTHA. [lepBUYHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIBI
(OTOCUHTE3UPYIONINX JYKApUOT. XJIOPOIJIACTBI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHUN.

HemeMmOpannbie opranoussl kietku CtpoeHne M (yHKUIHMH HEMEMOpPAHHBIX OPraHOHIOB
kieTku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
MukpoTtpyOouku. Krnertounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTMKOB M PECHUYEK.
Muxkpotpy0Oouku ruToriasmel. LlenTpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka siApa, XPOMATHUH, KApUOILIA3Ma, SAPBIINIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmaThHa — TUCTOHBI. J{unamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEpUCTUKA  KIETOK  JYKapHOT
(pacTUTENnsHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpanun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKu», «CTpoeHHe KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHre MUTOXOHIpU», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.



O6opynoBaHue: CBETOBOW MMKPOCKOM, MHKPOIpernapaThl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKpPOTIpenaparbl 0aKTepUaIbHBIX KIIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlabopaTopnas padora «VccnenoBaHue mia3mMoin3a U JACMIa3MOJIM3a B PAaCTUTEIBHBIX
KIIETKax».

IIpakTnyeckas padora «/3ydyeHue ABIKEHHUS HUTOIUIA3MbI B PACTUTEIILHBIX KIIETKAX.

Tema 6. O0MeH BellecTB M NPeBpallleHUe IHEPTUM B KJIeTKe

AcCUMWISINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepOTPOHBIA. YUyacTue KUCI0poa B OOMEHHBIX MPOLECCax. DHEPreTHYECKOe
obecnieuenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBIN XapaKTep
peakuil KieTouHoro Metabonusma. epMeHTHI, UX CTPOCHHUE, CBOMCTBA U MEXAaHU3M JCUCTBHUS.
Kodepmentsl. OTnnuns pepMEeHTOB OT HEOPraHMUYECKUX KaTaiau3aTopoB. benku-akTuBaTOpHI U
OenKU-MHTUOUTOPBl.  3aBHCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3IM4YHbIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonno2o yeumpa. Pombs xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCT (HDOTOCHHTE3A.
Brnusinue paznuyabix pakTOpoB Ha CKOPOCTH POTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

XemocuHTe3.  PazHooOpasme  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIIE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Buabl Opoxxenus. [IpoayKTel OpoKeHHsT M MX HCIOJIb30BaHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YIUTENU
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEPreThdeckoro obMeHa. I[loATOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiinmpoBaHUE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOT0 OOMEHa.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «POTOCHHTE3», «IJHepreTudyeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

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

JlaGopaTopHnas padorta «/3yueHne KaTaluTHIECKOM aKTUBHOCTH (DepMEHTOB (Ha IpUMepe
aMUJIa3bl WK KaTanasbl)y.

JladopaTtopnasi pabGora «l3yuenue (QepMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHas padora «CpaBHeHuUE Mpo1eccoB (POTOCHUHTE3a M XEMOCHHTE3a».

JlaGopaTopHnas pa6ora «CpaBHEHHE POLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HaciencrBeHHasi uHpopMauus U peajm3anus eé B KJIeTKe



Peaknum marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLMUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnencTBEHHOM WHGoOpMauuu. ['eHeTWyeckwii KoJ, €ro CBOICTBa.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIIMKU: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2cenog. OpraHu3anus TeHoOMa y MPOKapuoT U
9yKapHuoT. Peryssius akTuBHOCTH T€HOB y IpokapuoT. [ unoresa onepona (P. XKako6, K. Mano).
Monekynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu
pabomul eenos. Perymsimust 0OMEHHBIX MTPOIeccoB B KieTKe. KieTounslil romeocTas.

Bupycbl — HekiieTouHble (OPMBI KU3HU U OONMUTraTHbIe Mapa3uThl. CTpOEHHUE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiti yuxn [{HK-codepocawjux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHrble 3a00neBanus 4enoBeka, :;KUBoTHbIX, pactenuii. CIIMJ, COVID-19, counansHbie
U MEIULIUHCKHUE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
ouonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyure. Ilpoepammupyemvie pyuxyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdeMoHcTpannmn

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuer u  cxembl:  «buocuHTes Oenmka», «l'eHeTmdeckwii Kom», «Bupycem,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. /KuzHeHHBIH UK KI€TKH

Knerounsii mukmn, ero nepuoasl u perymsmaus. Mutepdaza m muros. OcoOeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHUYECKUH (IIPEMUTOTHYECKUN) MEepPHOAbI
uHTEp(Pa3bl.

Marpuunsiii  cunte3 JHK —  permmumkanusa.  [lpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3M
perunkanuu J{THK. Xpomocomel. Ctpoenune xpomocoM. Tenomepsl U Testomepasa. XpoMOCOMHBIN
HAa0Op KJIETKM — KapUOTHUIl. J{MIIOMIHBIA M TarulouAHbIA Habopel XpoMocoM. ['omonornyHsie
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a W MPOUCXOJAILIME B HUX IpoLEecChl. THIbI
muto3a. Kapnokunes u nurokunes. bruojgorndeckoe 3Ha4eHHE MUTO3A.

Perynsuus muroTHueckoro uukia kietkd. [Iporpammupyemast kietouyHass rubenp —
arornTo3.

Knerounoe s1po, XpoMocombl, (QyHKIIMOHANBHAS TeHOMUKA. Mexanusmul npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buoungopmamuvecxkue
MoOoenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanun

Tabmumel u cxembl: «KU3HEHHBIM UK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Penmukammsa JJHK».



OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpoIpenaparbl: «MUTO3 B KJIETKaxX KOpeIiKa
JTyKay.

JlabopaTopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTax.

JladopaTopnasi pa6ora «HaOmoneHne MuTo3a B KJIETKaX KOHYMKA KOpelIka Jiyka (Ha
TFOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonormdeckoe  pazHooOpazue  opraHu3mMoB.  OIHOKJICTOYHBIC, KOJOHUAIBHEIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEICSATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHBIE IPUOBI, OJTHOKIIETOYHbIE BOJOPOCIH, IpyTrue MpoTHCThl. KoronuansHeie
OpraHU3MBbl.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacreHuwil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHA,
IPOBOJIAIIAsI, OCHOBHAsA, MexaHW4eckas. OCOOEHHOCTH CTPOCHUs, PYHKIMH M PaCIOI0KECHUS
TKaHEW B OpraHax pacTeHUM.

TkaHu KUBOTHBIX U Y€JIOBEKA. TUIIbI )KUBOTHBIX TKAHEH: SMUTENNAIbHAsA, COCAUHUTEIbHAS,
MbIlIeuHas, HepBHasg. OCOOEHHOCTH CTpOeHUs, QYHKIMUA U PACHOJIOKEHHUSI TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIUU OpraHoB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHH cKeeT. CTPOSHUE U TUIIBI COSTUHEHUS KOCTEH.

JIBukeHre OpraHu3moB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHHUYHOE. J[IBU)KEHHE MHOIOKJIETOYHBIX pACTEHUH: TPONU3Mbl M HACTHUH.
JIBMKeHME MHOTOKJICTOYHBIX J)KUBOTHBIX ¥ YeJIOBEKA: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[lutanue opranu3zmos. [lormomenure BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[lutaHne TO3BOHOYHBIX KXUBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTa. llurieBapuTenbHbIC
skenesbl. [InmeBapuTenbHas cucrema 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxaTenbHas MOBEepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JIpIXxaHwe TO3BOHOYHBIX >KMBOTHBIX M YeEJIOBEKAa. OBOJIOIMOHHOE YCJIOKHEHUE
CTPOCHMs JIETKUX TI03BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHasi cHCTeMa ueloBeKka. MexaHu3m
BEHTWISIIIMY JIETKUX Y NITUI] M MIEKONUTAIOIMUX. Perynsanus apixanus. [[pixatenbHbie 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema u e€ opransl. KpoBeHOCHas cucTeMa IMTO3BOHOYHBIX
KUBOTHBIX U yesoBeka. Cepjile, KpOBEHOCHbIE cOCyAbl U KpoBb. Kpyrum KpoBooOpaleHus.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMbl MO3BOHOYHBIX IKHUBOTHBIX.
PaGora cepaua u e€ perynsimsi.

Beinenenne y opraHu3MoB. Beigenenwe y pacteHuil. BelneneHue 'y  KUBOTHBIX.
CoxkpatutenbHble Bakyosau. Opranbl BeieneHus. OUibTpanus, ceKpenus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboOThl OpraHoB BbiaeneHHs. CBs3p TOJIOCTH Tela C KPOBEHOCHOH U
BBIJICIUTENILHOM CUCTEMaMU. BpblfieneHre y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukm.
Crtpoenue u ¢pyHkIroHupoBanue HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.



3amura y OpraHu3MoB. 3aluTa y OJJHOKJICTOYHBIX OpraHu3MOB. CIiopbl OaKTEepUil ¥ IIUCTHI
IpocTeHuX. 3aliuTa y MHOTOKIETOUYHBIX pacTeHuil. Kytukyna. CpeacrBa NacCMBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3aluTa y MHOTOKJIETOYHBIX KMBOTHBIX. IIOKpOBBI M X IPOM3BOAHBIE. 3alllUTAa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema 4yenoBeka. KJETOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnaéuuelii u npuOOpeTéHHBIM  cneunuueckuié UMMYHHUTET. Teopusi KIOHAIBHO-
cenektuBHoro nmmynurera (I1. Opnux, ®@. M. Bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

Pa3apaxkuMocTe M peryiauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKJIETOYHBIX
opranusmoB. Takcucel. Pazgpaxxumocts U perynsauus y pacTeHuil. PocToBble BemecTBa U HUX
3Ha4YCHMUE.

HepBHast cucrema u pediexkrtopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIO0KHEHUE CTPOCHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediexkc u pednexropnas ayra. bezycnoBuble u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryisiusi M SHIAOKPUHHAs CUCTEMa JKUBOTHBIX U 4yenoBeka. JKeresbl
OHJIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. /[lelicTBUE TOpMOHOB. B3auMOCBsI3b HEpPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpanuu

[Toptpert: . II. 11aBnoB.

Tabmupel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIN,
«bakrepun», «llIpocreiimmey, «Opranbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpEeHHEE CTpOEHHME HACEKOMBIX», «TKaHuU pacTeHHi»,
«KopueBbie cucrempr», «CtpoeHue crebms», «CTpoeHHEe IUCTOBOW IUTACTUHKW», «TKaHU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOcCHas cucremay,
«/lpixatenpHass cucrema», «HepBHas cucrema», «Koxa», «Mplmeunas cucremay,
«BpiienurensHas cuctema», «DHIOKpUHHAsI cucteMay, «CTpoeHne MbIub», «MmyHuTeT,
«Kumeunononoctuele», «Cxema nuTaHus pacTeHH», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHue IUlaHapun», «BHyTpeHHee CTpOoeHHE A0XKIAEBOrO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHasg cucrema nTuny», «HepBHas cucrtemMa MIIEKOIUTAIOLINXY,
«HepBHas cucrema uenoBekay, «Pediuexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOINpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHeH, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKUBbIE
AK3EMILISPbl KOMHATHBIX PACTEHUH, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMY OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKaA,
00opy10BaHuE [T IEMOHCTPALMU TOYBEHHOT'O U BO3YIITHOTO MUTaHUS PaCTeHUH, pacllenIeHus
Kpaxmaja u OenKoB 1noj AeiicTBrueM (GepMEHTOB, 000pYI0BaHUE AJis IEMOHCTPAILMU OIBITOB 10
U3MEPEHUI0 KU3HEHHOW EMKOCTH JETKMX, MEXaHW3Ma JIbIXaTEeJNbHBIX JIBKEHUH, MOJeNn
TOJIOBHOT'O MO3Ta Pa3jNYHbIX KUBOTHBIX.

JlabopaTopnasi paGora «/3ydeHne TkaHel pacTEHUN.

JladopaTopnasi padora «/3ydeHne TkaHel )KUBOTHBIX).

JladopaTopHasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHHS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U 10JI0Boe. Bubl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHHUE.



[TonoBoe pasmuoxeHue. llonoBeie KieTku, Wik rameTbl. Meio3. Craguu Menosa.
[ToBenenue xpomocom B Meinose. Kpoccunrosep. buonornyeckuii cMbICi Mel03a U TOJIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiiieBoe pazputue. ['ametorenes y ;kuBoTHbIX. [TooBeie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepMaTorenes u ooree3. CTpoeHUe NOJOBBIX KIETOK.

Om1o10TBOpEHHE W AMOPUOHAIBLHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
Hapy’>KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOrUs — HayKa O pa3BUTHH
opranu3MoB. Mopghozenes — o0na u3z enasnvix npodiem smopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesza. Ctaauu SMOpHOTEHE3a JKUBOTHBIX (HAa MpuMepe Jsarymku). JpoGienue.
Tunbl apobnenus. /Jemepmunupogannoe u HedepmuHuposannoe opobnenue. bnacmyna, munsi
onacmyn. OCoOOEHHOCTH JPOOJEHUS MIICKOMHUTAONIUX. 3apOJBIIIEBLIC JTUCTKHA (TaCTPYJISIIHS).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsSHUE YacTel
pa3BUBAOIIETOCS 3apO/Ibiia (IMOPHOHATBLHAS HHIYKITHS ). 3aKIaKa IJIaHa CTPOSHUS )KHBOTHOTO
KaK pe3yJIbTaT UepapXUUCCKUX B3aMMOJICHCTBHI IeHOB. BiusiHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIICH Cpeibl.

Poct u pa3Butue >xuBoTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u HempsiMoe
pazButue. Pa3Butne ¢ MeTamopdo3oM y OCCIIO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunel pocta XUBOTHBIX. akTOpbl pEryasiUMUM pPOCTAa KUBOTHBIX U 4yenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPAa3BUTHSL Y JKMBOTHBIX M uenoBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh KaK OMOJIOTUYECKHE TPOIIECCHI.

Pasmuoxenue u pazsutne pactenuid. [lamerodur u ciopodur. Metio3 B )KU3HEHHOM IHKIIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBOpeHe U
pa3BUTHE PACTUTENIbHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHME Y LIBETKOBBIX PACTEHUM.
O6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETYJISIMA OHTOTEHE3a Y PACTCHUH U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuupl 1 cxeMbl: «BereratnBHOEe pa3sMHOXKEHUE», « THUIIBI 0ECIONIOro Pa3MHOKEHUS,
«Pa3MHOXeEHUE XJTaMUJOMOHANb», «Pa3zMHOXeHuE dBrieHb», «Pa3MHOXEHUE THUIPHY,
«Meito3», «Xpomocomely, «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE CTaANU OHTOreHe3a», «[Ipsamoe u HenpsiMoe pa3BuTHEY, «PazBuTHE MalCKOTO KyKay,
«Pa3zButne capaHum», «Pa3BuTue JIATYIIKW», «J[BOMHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX
pacrenuii», «CTpoeHHe CeMSH OJHOJIOJIBHBIX W JIBYAOJBHBIX pacTeHUiD», «KU3HEHHBIA LUK
MOPCKOI KanmycTbl», «JKM3HEHHBIN UK MXa», < ) KU3HEHHBIN HUKJI TAOPOTHUKAY, « KU3HEHHBIN
LUK COCHBD.

OOGopyaoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIpENapaThl SHUIIEKIECTOK U CIIEPMaTO30U OB,
Mozenb «L{uKI pa3BUTHS JSATYIIKW.

JlabopaTtopHasi pabGora «l3yueHue CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BpIsBIeHHE NPU3HAKOB CXOJICTBA 3apOJBIIIEH O3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHasi padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIIUX PACTEHUN.

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEJACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB



Hcropust ctaHOBIIEHUS U Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pwusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetuku. Padotst H. K. Konbrosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJbTEPHATUBHBIE IPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YMCTas JIMHUS, TUOPUAbI, reHOTHMN, (GeHorurn. OCHOBHBIE METOJbl T'C€HETUKU:
rUOPUA0IOTHYECKHM, IUTOIOTUYECKUH, MOJIEKYIIPHO-TE€HETUYECKHI.

JemMoHCTpauMu

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
Bbenosepckuii, I'. . Kapnieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmue! u cxeMbl: « MeTo bl TeHETUKI, «CXEeMbI CKPEUTUBAHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHEeTUUECKUX UCCIACTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemmpanue. [lepBoiii 3aKkoH MeH e — 3aK0H eTMHO00pa3us THOPUIOB
nepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoit 3akon MeHaenst — 3aK0H pacllerieHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHOPUIHOTO CKpeUIMBaHUS. [ HIOTe3a YHMCTOTHI
ramer.

AHanuzupyromiee  ckpemiuBaHue.  [IpoMexyTouHbli  XapakTep — HaclleJJOBAHMS.
Pacensienue npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperudt 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTMOPUHOIO CKPEIIUBAHMUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOE Hacle10BaHNe
FE€HOB, HAPYUIEHUE CLEIUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAaHHM3M OIPEAENICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJIOBBIX
xpoMmocoMm. HaciienoBanne Npu3HAKOB, CIETUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lnedorponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoKecTBEHHBIH ajulenu3M. B3auMoJeicTBHE HEAUIENbHBIX T'€HOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxkKe
(U3HOTIOTHUECKUX MPOIIECCOB, IOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3HMH — Mapa3sUT» U «XO35IMH — MUKPOOHOM).
['eHeTnyeckue aceKThl KOHTPOJISI M U3MEHEHUS! HACJIEJICTBEHHOW MH(pOpMAIMU B MOKOJIEHUSX
KJIETOK 1 OPTaHU3MOB.

JleMoHCTpanun

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «IlepBblil U Bropoil 3akoHbl Mennens», « Tpetuit 3akoH Mennens»,
«AHanuzupyolee ckpeuiuBanue», «Henomnoe nomunupoBanuey, « ClierjeHHOE Hacae10BaHUE
NPU3HAKOB Yy po3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuotun apo3oduis,
«Kapuorun ntunp», «MHOKECTBEHHBIHN alulenu3M», «B3aumoaeiicTBiue reHoBsy.

OOGopyaoBaHue: MOJENb IS IEMOHCTPAIIMU 3aKOHOB €IUHOO00pa3us THOPUIIOB TEPBOTO
MOKOJIEHUS! W pacIleryIeHus] NPU3HAKOB, MOJENb AJs JEMOHCTpallMd 3aKOHa HE3aBHCHMOTO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIEI0BaHMs TPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/Ipo3odumnay.



IIpakTuyeckass pa6ora «/3ydeHune pe3yibTaTOB MOHOTHOPHIAHOTO CKPEUIUBAHUS Y
IPpO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopelictBue reHoTuna M cpeabl npu (GopmupoBaHuH (eHoTHNa. V3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHbIE NpPHU3HAKU. BuUIbl  M3MEHUYHMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYHMBOCTb. Ponb cpeabl B GopMUpOBaHUM MOIUGUKALMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannonHslil psa M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunubl
FeHOTUITMYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHAsT M3MEHYUBOCTh. Meiio3 U TOJIOBOM TpOIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B IIpe/iesiax OJIHOTO BUJIA.

MyTalnmonHass W3MEHYMBOCTb. BHIbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYUMPOBAHHBIE MYTalMH. SIIepHBIE U IMTOILIA3MATHYECKUE MYTalluu.
ComMaruueckre W MOJOBbIe MyTauuu. [IpuymMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTU MYTALMOHHOTO Ipolecca. 3aKOH TOMOJOTHMYECKHX
psgoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBwioB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemurxa u 3NUSEHOMUKA, PONb INULEHEMUYECKUX (QaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdeMoHcTpannmn

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

Tabmuupl u cxembl: «Bunabl u3meHunBOCTHY, «Moau@UKaMOHHAS H3MEHUYHUBOCTHY,
«KomOnHaTuBHAs ©3MEHUYUBOCTEY, «Melo3y», «OmnoaoTBopenuey, «I'eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myranuin.

OOGopynoBaHue: >KMBbIE W TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PACTEHUW, PUCYHKH
(otorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAM(DUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIlMOHHOW KPUBOW».

IIpakTuyeckas padora «MyTtaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIPEapaTax ).

Tema 14. I'eneTnka yeji0BeKka

Kapuorun uenoBeka. MexayHapogHasi NporpaMMa HCCIEIOBaHMUS T'€HOMa YelIOBEKa.
MeTopl U3ydeHUs TEHETUKU YelOBeKa: MeHealoTHYeCcKuil, ONIM3HEIOBbIM, ITUTOTeHEeTUYECKUH,
HOMYJISILIMOHHO-CTaTUCTUUECKUH, MOJIEKyJIsIpHO-TeHeTuUeckuil. COBpEMEHHOE OIpeJeleHne
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHUE, B TOM UKciie ¢ moMoinbio [11P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeNIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApaCIOIOKEHHOCThI0. 3HAUEHWE MEAMIIMHCKONM TE€HETUKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETHYECKHUX 3a0ojieBaHUM uyesoBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKHU. [I0HATHE «TE€HETUYECKOr0 Ipy3a». DTUYECKUE aCIIEKThI
WCCJICIOBAaHHM B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIIMIEHHON YYyBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenbl. I'eHeTmdeckass IpenpacrnoiokeHHOCTh
YeJI0BEKA K ATOJIOTUSIM.

JdemoHcTpaunu

Tabmunpr u cxembl: «Kapuotun udenoBeka», «MeToabpl U3yUeHUS] T€HETUKH YEJIOBEKay,
«['enernueckre 3a00JI€BaHUS YEIOBEKAY.

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekniusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecThkanuu. Ydyenue H. .
Baunosa o LleHTpax mpouCcX0XKACHUS 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexumu
B CO3JJaHUH COPTOB PACTEHUI 1 IOPOJ KUBOTHBIX. COPT, MOpOJa, IITaMM. 3aKOH FTOMOJIOTMYECKUX
pANOB B HacineACTBEHHOM m3meHunBocTH H. M. BaBuiioBa, ero 3HaueHue s CEJIEKIIMOHHOU
paboTHI.

MeTtoibl ceneKIMOHHOM paboThl. MIcKyCcCTBEHHBIN OTOOP: MAacCOBBIM U MHAWBUIyaJIbHBIM.
Dranbl KOMOWHAIIMOHHON CeJIeKIMH. VIcTbITaHue MPOW3BOAMTENCH 1O MOTOMCTBY. OTOOP MO
TEHOTHUITY C MIOMOIIBIO OIICHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATHN3a
JHK.

HckycCTBeHHBIH MyTareHe3 Kak METOJ] CENEKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHUYECKHIA MyTareHe3 KaK WCTOYHMK MYyTallMid Yy KYJBTYpPHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBaHUS U MeTOA0B pekoMOnHauTHbIX JIHK miia nonyuenus
MCXOJIHOTO MaTepuaa Jijisl CEJIeKIUU.

[lonyyenne momuruionoB. BHyTpuBHIOBas ruOpuan3anus. bBIU3KopoacTBEHHOE
CKpellyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpeliyBaHue, Wiu ayTOpuauHr. I'etepo3uc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas ruOpuaU3alvs.
[Ipeogonenune Oecruiogusi MEXBHAOBBIX THOpUAOB. JlOCTHMXKEHHS CENeKIUd pAcTeHUd u
KUBOTHBIX. «3€1EHas pesooYUsL.

CoxpaHeHHE U U3YYCHHE TC€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTCHMM W HMX JUKUX
poauyeil s CO3JaHMs HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ npUMeHeHUuemM CO8PEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoeti u
nepCcneKmuGHbIX MexHoI02UlI.

JleMoHCTpanun

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

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKAECHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUID,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHON HM3MEHUYUBOCTH», «METOIbl CEIEKIIHN,
«Otnanénnas rubpuanzanus», « MyTtareses.

JlabopaTopnasi padora «/3ydyeHue cOpTOB KyJbTYypHBIX PAaCTE€HMH M MOPOJ JOMAITHUX
JKUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHrne METOJIOB CEJIEKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui.

IKekypeusi «OCHOBHBIE METOJIBI M JOCTIKEHUS CENIEKIIMU PACTEHHH W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEbHBIA YYacTOK, B TEILTUYHOE
X03SICTBO, B 1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOTHA ¥ CHHTETHYECKAsI OMOJIOTHA



OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTMH, — KIJIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepuUCTHKa. TpaaunuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,
NOJyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuii cuare3. OOBEKTHI
MUKpPOOHOJIOTHYECKUX TexHoaorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJCHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHHSI TEHOMOB C LI€JIBIO IOJy4YEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJEp KAIIUX
HE BCTpEYAIOIIMEcs B MPUPOJIe ONOCUHTETUYECKHE MTYTH.

Kinerounas uHxxeHepus. MeTonpl KyibTypbl KJIETOK M TKaHEH pPacTeHUH MU >KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3anus M coMaTH4ecKkuil smOpuorenes. Mcmomb3oBaHue
TalulOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMS SIMIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTO/1 TPaHCIUIAHTALINH SIIEP KIIETOK.
Texnonoeuu  0300poénenus,  KylbMUSUPOBAHUA U  MUKPOKIOHAILHOZO — PASMHOMNCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U IeHHass MHkeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa U KOHCTPYUPOBAHHUE
pexkomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJOTUYECKHE M OSTHYECKHE MpoOJIieMbl TeHHOU
WUHKXEHEPUU.

Menunuackue onorexnonorun. [loctrenomHuas mudposas menunuaa. [TIP-muaraocTuka.
MeTa0o0MHBIN aHAIN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3710poBbs. Vcronbp3oBaHne CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3 D-6nonnxenepus
JUTs pa3paboTKH PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHI, CO3JaHU KOMITJICKCHBIX
TKaHEH COYeTaHHEeM TEXHOJIOTHH TPEXMEPHOro OMONpPHHTUHTA U cKaddOIaHHTa A PEeUICHUS
3a/1a4 IePCOHAIU3UPOBAHHON MEULIMHBI.

Coznanue BEKTOPHBIX BAaKLUMH C LETIbI0 OOecredeHus] KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIEp’KalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JI€BaHNUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuet u cxembl:  «Vcmonp3oBaHME  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
MPOU3BOACTBEY, «KileTouHass nHXKeHEpUs», «I €HHast HHKEHEPUS».

JladopaTopnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTyeckas padora «IloayueHre MOIOYHOKHCIBIX IIPOAYKTOB.

IKeKkypenst «brnoTexHoorns — BaxHeas Npou3BOAUTENbHASI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIIACC

Tema 1. 3apo:xaenne u pa3BuTHE IBOJIONMOHHBIX NPeACTABJICHUH B 0M010rHHI

OpomonnonHas teopus Y. Jlapsuna. [Ipennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKH3HBb
W Hay4dHas nearenpbHocTs Y. JlapBuHa.

JBuwxymme cuiael 2Bomronuu  BuAoB no Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHs OpPraHU3MOB, HACIIEACTBEHHAas: H3MEHYMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunrerndeckoi Teopuu 3Bostounu (CTI). HeliTpanbHas Teopust HBOJIOLUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOJOTHsA. 3HAU€HHE HBOJIOIMOHHON TEOpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.



JleMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunnent, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, U.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoit nmpupoabl (o K. JIunuew)», «JlecTHuIa KuBBIX
cymects (no Jlamapky)», «Mexanusm hopMUPOBAHUS TPUCTIOCOOJICHUHN Y pACTEHUN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nytemectsus Y. Jlapsuna», «Haxoaxu Y. JapBunay,
«Dopmbl 60pBOEI 32 cymecTBoBaHuEY, «I[lopoasl romyoeity, « MHOroobpasue KyabTypHBIX GopM
KarnycTb», «llopoapl JOMamHUX >KUBOTHBIX», «Cxema oOpa3oBaHHs HOBbIX BUAOB (mo Y.
HapBuny)», «CxeMa COOTHOLICHHUS JBIXKYIIUX CHJI 3SBOMIONUN», «OCHOBHBIE MOJOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonusi 4 eé pe3yJbTaTbl

[Tomynsimust kak sneMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHbIE METOJbI OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nonyJssiuil. 3menenue reHooH1a MOMyJISINH KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIIEHHE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
BaitaOepra.

DOnemeHTapHble (PaKTOpPbl (IBIXKYIIME CHIIBI) HBOMIOUMHU. MyTallMOHHBINA MpoIlecc.
Komb6unarusHas u3mMmeH4nBOCTh. peli reHoB — ciiydaiiHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
atenei B monynsanusax. ddext ocHoBarens. Ipgexm dOymuvliounozo eoprviuxa. Crudicenue
2eHeMmuU4ecKoe0 pasHoobpasus: npuduHsl u cieocmsus. Ilposenenue sghgpexma opetigha 2enos 6
bonvuux u maneix nonynayusx. Murpamuu. M3omsamus  nmomynauuid:  reorpaduueckas
(mpocTpaHCcTBeHHasl), OroIoruueckas (pernpoyKTUBHAs).

EcrectBennblii oTO00p — Hampaistomuid ¢aktop sBomonnd. DopMbel eCcTECTBEHHOTO
oTOOpa: JIBMWXKYLIUHN, CTAOWIM3UPYIOLIUH, pa3pbiBatolivil (au3pyntuBHbii). [lonoBoit otbop.
Bo3HUKHOBEHUE U 3BOJIOIUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KaK pe3yJbTaT MHUKPOABOJIIONMU. BO3HHKHOBEHUE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl 1 uaroanantanuu. [IpuMeps! mprcrnocooaeHuid y
OpraHu3MoOB:  MopQojoruueckue, (U3NOIOTHYECKHEe, OHOXMMUYECKUE, MOBEJACHYECKUE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHue kak pe3yabTaT MHKpPO3BOJIOLMU.
M3onsuust — wimrodeBoit ¢aktop BumooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajuionarpuieckoe  (reorpaduyeckoe), CUMMATpUUecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monumuionin3anus, rudpuauzanus). JauTeabHOCTb SBOIOIMOHHBIX ITPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponbp  sBomtonmoHHON Ouonoruu B pa3pabOTKE HAyYHbIX METOJOB COXpPaHEHUs
O6unopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «IlomyalnoHHAsI CTPYKTYpa BUIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKylide CHIBI  3BOJIIOLUN,
«OKOoJOTHYeCKass M30JSIIMs MOMYJSANMA ceBaHCKOM (dopenny», «['eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHUIIBI Jaypckoit», «IlonmynsiuoHHbIEe BOJHBI YHCIEHHOCTH
XUITHUKOB H KepTB», «(CxeMa NeWCTBUS €CTeCTBEHHOro otOopa», «®DopMbl OOpbOBI 3a
CYILLIECTBOBaHHEY, «MHycTpuanbHbIil MEJIAHU3MY, «Kussie HCKOIIaeMbIe»,
«IToKpoBUTENBECTBEHHAsT OKpacka >XMBOTHBIX», «[Ipemympexnaromias okpacka >XHBOTHBIXY,
«®Dusnonoruueckue agantauumny, «lIpucnocobiIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBLHOCTHY,



«Kputepun Bunma», «Bugsl-nBoiiHukm», «CTpykTypa BuUga B npupoae», «CrmocoOs
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX  BUAOB  JIAHABILECH,
«DKOJOTHYECKOE BHI000pa3oBaHMe BHIOB CHHUI, «llomumiuonasr pactenmii», «KamyctHo-
pelleuHbli THOpUI.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydesa NTHUI] U 3Bepel ¢
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHUM, Yydena NTHUI] U 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JladopaTopHasi padoTa «BbIsiBJIeHHE N3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JladopaTtopnasi paGora «lIpucrmocoOneHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
1EJIECO00PA3ZHOCTHY.

JlaGopaTopnas pa6ora «CpaBHEeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJsouus U eé pe3yabTaThbl

Metoapl n3ydeHust MakpodBoJronuu. IlaneonTonornueckre METOIbI U3y4EHUS IBOJIIOLINH.
[Tepexonnbie HOpMBI U PUIOTEHETUYECKHUE PSIIIBI OPTaHU3MOB.

buoreorpaduueckne metonsl u3ydeHus osBomouuu. CpaBHenue ¢uopsl U (ayHbI
MaTEepHKOB U OCTpOoBOB. buoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHIL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKre METObl M3YyUYCHHs HBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAIOrMYHbIE OpraHbl. PyquMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKyJIIpHO-
reHeTUYecKue, OMOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  M3YyUeHHs]  HBOJIOLHH.
I"'omonoruynsie reHsl. COBpeMEHHbIE METObI IOCTPOEHUS (PHIIOTEHETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MyTal[M1 U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH  (TpaBwWia) JBOMOUMU. [lpunyun  cmenvl  YyHKYuULlL.
HeobOpaTumocTs 3BooLUH. AantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLHH.

JdeMoHcTpannmn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuipl U cxembl: « ODUITOTEHETUYECKUM PSJT JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe
aepsl», «Cterouedansy, «Punnodpure», «CeMeHHble ManopoTHUKW», «buoreorpaduyeckue
30HBI 3emnny, «llpeiid koHTUHEHTOBY, «PenukTel», «HavanpHble CTaguu SMOPHOHAIBLHOTO
Pa3BUTHSI TO3BOHOYHBIX JKUBOTHBIX», «] OMOJIOrHUHbIE U aHAJIOTUYHBIE OPTaHb», «PyTuMEHTH»,
«ATaBU3MBDY, «XPOMOCOMHBbIE HAOOpHI uElIOBEKa M IIMMIIaH3e», «[J1aBHbBIE HampaBiICHUS
HBOJIOLMMY, «OO0II1e 3aKOHOMEPHOCTHU 3BOITIOLIUN.

ObopynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKH HMCKONAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumoTe3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEepMus.
JloHayuHble TpPEICTaBICHMSI O 3apOXKACHUU JKU3HMU (KpealnoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUS KU3HU U €€ onpoBepkeHne onbitamu . Penn, JI. Cnamrannanm, JI. [Tacrepa.
[TponcxoxaeHue >Ku3HU U acTpoOUOIOTHSI.

OcHOBHBIE ATalbl HeOpraHUuYecKkoi »Bostony. [InanerapHas (reosoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. OGpa3zoBanue noimmMmepoB u3 MoHoMepoB. KoalepBaTHas runoresa
A. U. Onapuna, runore3a nepsuyHoro OyipoHa JIkx. XonneiiHa, reHeTuyeckas rumoresa I
Meénnepa. Pubosumsi (T. Yek) u runoresa «mupa PHK» V. I'unbepra. @opmupoBanue memOpan
Y BO3HUKHOBEHUE MPOTOKIIETKH.



Uctopus 3emsmmm u wmeroabl €€ wu3ydyeHuda. lckomaemble OpraHMYECKHME OCTATKH.
l'eoxpononoruss u e€ wmeronsl. OTHOCUTENbHAasE ¥ a0CONIOTHAs  T'E€OXPOHOJOTHS.
['eoxpoHoornyecKkas mKkana: 30Hbl, 3Pbl, IEPUOJIBI, STTOXH.

HavanbHble 3Tanel opranndeckou sBoitouuu. [losiBneHue M 3BOIOLMS MEPBBIX KIETOK.
Oponronusi Meraboiu3Ma. Bo3HuMKHOBeHHE MepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emuse coodmiectB. CtpomaronuTsl. IIpokapuoTel u
SYKapHUOTHI.

[TpoucxoxaeHue 3ykapuoT (cUMOHOreHe3). DBOJIOLMOHHOE MPOUCXOXKACHHUE BHUPYCOB.
[IpoucxoxneHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIHIl
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIONHMUA BhICIIUX pacTeHuid. OCHOBHBIE apoMop(hO3bl PaCTCHUH.
Brixon pacrenuit Ha cymry. [losiBeHHe CIOPOBBIX PACTEHHI U 3aBOEBAHUE UMU CyIIH. CEMEHHbIE
pactenus. [IpoucxoxneHne IBETKOBBIX PACTEHUMN.

OcHOBHBIE 3Tallbl SBOJIOIUH JXUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. [lepBbie XOpI0BbIE
KUBOTHbIE. JKU3Hb B BOJIe. DBOMIOIMS MO3BOHOUHBIX. [Ipoucxoxaenue ambuduil 1 penTHIIni.
[TpoucxoxaeHue MiekonmuTawmUX u ntull. [lpuHnun xmoyeBoro apomopdosa. OcBoeHue
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KHUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MEepUuoAaM: apxeu, MpoTepO30i, Maaeo30il, ME3030H,
KaiiH03011. O0111as XapakTepUCTUKA KJIMMAaTa ¥ reoJorn4eckux npoieccoB. [losiBneHue u paciseT
XapaKTepHBIX OPraHU3MOB. YTIieoOpa3oBaHUE: €ro YCJIOBHsSI M BIMSHHE Ha Ta30BBI COCTaB
aTMochepsl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. [lpuuunbl U ciaeacTBus
MaccoBbIX BbIMUpaHHil. COBpEeMEHHBIH SKOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. I[Ipobiema
coxpaHeHus OuopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctemMa opranudeckoro mupa. [IpuHimnel kiaccudukanuu OpraHu3MoOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIINBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. Onapun, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema onsita JI. [lacTepa mo usydenuro
caMo3apoXJieHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «ITtanbl HeopraHuyeckou
IBONIOLUNY, «I eoxpoHOmornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMI,
«Cxema 00pa3oBaHUs DYKapHUOT IMyTEM cUMOHOTeHe3a», «CrucTema KuBoM Mpupo by, «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuit», «Punnopute», «OIHOKIETOUYHBIE BOJAOPOCINY,
«MHoroknerounsle Bojgopocian», «Mxu», «llanmopoTtHukmn», «l'onoceMeHHBIE pacTEHUS,
«Opranpl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHPa», «ApPOMOpQo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunononoctusie», «llnockue yepBu», «UneHHCTOHOTHEY,
«Pw10BI», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «I[Itunpy, «Mnekonuraromue», «Pa3Butne
J)KU3HA B apXeucKoul spey», «Pa3BuTue *KU3HU B IPOTEPO3OMCKON pey, «Pa3BuTHEe KU3HU B
MaJIE030UCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAWHO30MCKOU
apen, « COBpeMEHHasi CUCTEMa OPTaHHUYECKOTO MUPay.

OOGopynoBanue: TepOapuMl pacTeHUU pPa3TUYHBIX OTEIOB, KOJJIEKIIMH HACEKOMBIX,
BIIQXKHBIE Tpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4yue€ja NTUI U 3BepeH, KOJUIEKUMH OKAMEHEJIOCTEH, MOJIE3HbIX
MCKOITaeMBbIX, MYJISIKH OPTaHUYECKHUX OCTAaTKOB OPTaHU3MOB.



Bupryaabnas sgaboparopHas padora «MopgenupoBanue onbiToB Mumepa—tOpu 1o
U3yYEHHUIO a0MOT€HHOT0 CHHTE3a OPraHUYECKUX COCIMHEHHUI B TIEPBUYHOM aTMOChepey.

JlabopaTopnass pabGora «l3yueHue U OIUCAaHUE HCKOIAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckasi padora «/3ydeHrne ocOOCHHOCTEH CTPOSHUS PACTCHUI Pa3HBIX OTICIOBY.

IIpakTyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3penbl u 3anaun aHTpOnosoruu. MeToasl aHTPOIIOIOTHH.

CraHOBIJIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHeie BO33peHMUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonctBo yenoBeka € KUBOTHBIMHM. (CHCTEMaTHMUECKOE IIOJIOKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJIOBEKA C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]oIoruueckue,
sMOpuosioruyeckue, (HhU3HO0Ioro-0MOXMMHYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOX0KI€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rojI0BHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuxyuue cuiibl ((pakTophl) aHTPOIIOTeHEe3a: Ouoornyeckue, connanbabie. COOTHOLICHHE
OHMOJIOTUYECKHX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaIUU aHTpOIIOreHe3a. PaHHue yenoBekooOpa3Hbie 00€3bsiHbI (IIPOKOHCYIIbI) U
paHHUE MOHTUABI — OOILIME MPEIKHU YEIOBEKOOOPA3HBIX 00€3bsSH U JIt0JIeH. ABCTPAJIONUTEKH —
JIBYHOTHE Mpelku JroAe. YenoBek ymenblid, NepBble U3rOTOBICHUS OpyAuil Tpyna. Uenosek
PSIMOXOJISAIINI U TIEpBBIN BBIXOJ Jtojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
o0l MpeoK HeaHePTaIbCKOr0 YEIOBEKa U YeJIOBEKa pa3yMHOro. YenoBek HeaH epTaibCKui
KAaK BHJ JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHbI COBPEMEHHOIO THUIIA, JEHHCOBCKUUI
YeNI0BEeK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreHeTrka u najaeoreHOMUKa.

DBOJIOIUS COBPEMEHHOTO ueloBeka. EcTecTBeHHBI OTOOp B MOMYIALUAX 4YelIOBEKa.
MyTanuoHHbIi npoiecc U noauMopdusm. [lonmynsuoHHbIe BONHBI, Apeiid reHOB, MUTPAIU U
«3(hexT ocHOBaTENN» B MOMYJISALUAX COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacCeJICHWs 4YeloBeKa M0 IulaHere. EaMHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Ipucnoco6ieHHOCTh YelloBeKa K pa3HbIM yCIOBUSAM OKpY KaroIen
cpeabl. BausiHue reorpaduueckoil cpenbl U apeida reHoB Ha MOPQOJIOTHI0O U (PU3HNOJIOTHIO
4eJI0BEKA.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M TMaJlC€OAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISLHUM.
bruocounansHple  MCCIEAOBaHMA  NPUPOABI  4YeloBeKa.  [ccnemoBaHume — KO3BOJIIOLUU
OMOJIOTNYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JleMoOHCTpanun

[Toptpetsr: Y. {apBun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «Meronbl aHTpomosiorun», «['OlMOBHOW MO3r yenoBekay,
«YenoBekooOpa3Hble 00€3bsIHb, «CKENeT ueloBeKa M CKeJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MBbI», «/[BHKylIMe CHIIBI aHTPOINOreHe3a», «ODBOJIOIUOHHOE JpPEBO YEIOBEKay,
«ABcTpanonurek», «YemoBek yMmembiiny, «HemoBek NpaMOXOoIamuii», «[eHncoBCKuil 4emoBeK»
«Heanpepransiup», «KpomanboHIb», «llpenkn denoBeka», «OTambl 3BOITIOLUU UYEIOBEKAY,
«Pacpl uenoBekay.



O6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, MPeIMETOB MaTepUalbHON KyJIbTYypbl IIPEIKOB
4enoBeKa, penpoaykuuu (Gororpadun) KapTuH ¢ MUDOTOTHISCKUMH U OUOIEHCKUMU CIOKETaMU
IPOMCXOXKACHUST YeJoBeKa, (oTorpapuu HaXOJOK MCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET
YeJI0BEeKa, MOJENb Yepera 4YejJoBeKa M 4Yeperna IIMMIIAH3€, MOJENIb KUCTU Y€JIOBEKa U KUCTU
HIMMIIaH3€, MOJENH TOpCa MPEJKOB YEIOBEKa.

JlaGopaTtopnas pabora «M3ydeHne o0OcCOOEHHOCTEH CTPOCHHMS CKeJeTa 4YeJIOBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTuyeckas padora «/3yueHne HKOJIOTMYECKUX aJaNTALMI YETOBEK.

Tema 6. IK0J10rusl — HAYKA 0 B3AaMMOOTHOIIEHUSIX OPraHM3MOB M HAIOPraHM3MeHHbIX
CHCTEM C OKpY2KaroLei cpenoi

3apoxaeHue W pasButHe dKojoruu B Tpyaax A. ['ymbompnara, K. @. Pymse, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun skojoruu. CBs3b
SKOJIOTUU C JPYTUMHU HAyKaMH.

Mertoas! skonoruu. [loneBsie HaOMIONEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HMPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUM. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMH,
PErHOHANIBHBIN U T100ATBHBIH.

3HauYeHHE SKOJOTMYECKUX 3HAHWM [Jis YelloBeKa. DKOJOTMYECKOE MHPOBO33PEHUE KakK
OCHOBa CBS3€H 4eJIOBEUeCTBA C MNpUponod. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIBTYpbl H
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JdeMoHcTpannmn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuner u cxeMbl: «Pasnmensl skomorum», «MeToasl dkojaoruny, «CxeMa MOHHUTOPHHTA
OKPY’KaIOIIEeH cpeabh».

JlabopaTopHasi padora «/3yueHrne METOA0B 3KOJIOTMUYECKUX UCCIECIOBAHUINY.

Tema 7. OpranusmMsl U cpega 0OMTaAHUSA

Okonoruyeckrue (aKTopbl U 3aKOHOMEpHOCTHM uX JeictBus. Knaccudukanus
HKOJIOTHUECKUX  (akTOpoB:  aOumoTHYeckue, OHOTHUYECKHe, aHTponoreHsHole.  OOmue
3aKOHOMEPHOCTH JIeHcTBUs dKonoruyeckux (axtopos. [Ipasuno munumyma (K. [lnpenrens, FO.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIEC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue gakropbl. CBeT Kak 3konoruueckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPTraHU3Mbl. ODKOJOTMYECKHE TpYyNIbl PACTEHUW U JKUBOTHBIX IO
OTHOILEHHUIO K cBeTy. CUrHanbHas pojb cBeTta. @oTonepruoiu3m.

Temnepatypa kak skonorudeckuil ¢akrop. [leiictBue TemmepaTypbl Ha OpraHU3MBL.
[TolikuoTepMHBIE U TOMOMOTEPMHBIC OPTaHU3MBbL. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skonoruueckuii ¢akrop. [IpucnocobneHus pacteHuid K MOAIEPKaHUIO
BogHOro OamaHca. Knaccudukanus pacTeHuid 1o OTHOIIEHHIO K Boje. [IpucnocobneHus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MMOYBEHHAs, ITyOWHHas
MOJIMIOYBEHHAs, BHYTpPHOpPraHW3MeHHas. DU3MKO-XUMHYECKHEe OCOOEHHOCTH cpejl OOuTaHus
opraau3moB. [IpucnocobmaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue putmbl. BHenmaue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHUSAM yCIIOBUH JKU3HH.

’Kuznennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHHbie GOpMBI
pacTeHui: JAepeBbsl, KyCTapHUKH, KyCTAPHUUKH, MHOTOJETHUE TpaBbl, OJHOJETHUE TpPaBbI.



JKuznennbie (GOpMBI KUBOTHBIX: THIPOOMOHTHI, TEOOMOHTHI, a’poOMOHTHL. (CcOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHA:  KOHKYpPEHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyalin3M, KOMMEHCATIU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopudeckue, ¢padbpuyeckue). 3HAYCHHE OMOTHYECKHX B3aUMOJCHCTBUN JUISI CYIIECTBOBAHHS
OpraHu3MoOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKIIFOYCHHUS.

JemMoHCTpauMu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopbd», «CBETOBOM CHEKTPY», «IKOJIOTHYECKUE
IPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», « TeII0KpOBHBIE JKUBOTHBIEY, «X0JIOAHOKPOBHbBIE
KUBOTHbIEY», «DPU3NOIOrMYECKUE aJanTallii >XMBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue put™MeDy, «Kuznenusie Gpopmbl pacTeHuit», « KusHeHHbIE POPMBI ) KUBOTHBIX),
«IJKocucTeMa IUPOKOIMCTBEHHOIO Jieca», «DKOocHUCcTeMa XBOitHoro necay, «llemu nurtanusy,
«XunanyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomnosy, «Kommercammsm».

OOGopynoBaHue: Tepbapuy pacTeHHd € JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (akTOpoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHust, rep0apuu U KOJUIEKIIMU TETJI0N00UBBIX, 3MMOCTOMKHMX, MOPO30yCTOMUNBBIX paCTECHUH,
yyyena NTUL W 3Beped, repbapuu pacTeHHi, OTHOCIIIUXCA K TUTrpoduTam, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHUS TAHHBIX TPYII, KOJUICKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpemax, TrepOapuM M KOJJIEKUMHM pPAaCTeHHMH W JKUBOTHBIX, OONAJalOIIUX YepTaMu
IPUCTIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUM JKU3HM, repOapuu U KOJUIEKUIUU
PacTeHM U KUBOTHBIX Pa3IMUHBIX JKU3HEHHBIX ()OPM, KOJUIEKIIMH KUBOTHBIX, YUaCTBYIOLIUX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlabopaTopnasi pabora «BrisiBieHHe MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JladbopaTtopnasi paGora «BbIsBIcHHE TNPUCITIOCOOJICHUN OPraHU3MOB K  BIIMSIHHUIO
TEMIEPATYPHI».

JlaGopaTtopnas padora «AHaToMHuYeckHMe OCOOCHHOCTM PACTEHHUH U3 pasHBIX MECT
OoOUTaHU.

Tema 8. Dxos10orust BUAOB M NOMYJIALMI

OKOJIOTUYECKHE XapaKTePUCTUKHU Momyisiuu. [lomynsuus kak OMoioruyeckas cUCTeMa.
Ponp HeogHOpoOAHOCTH cpefbl, (U3NUYEeCKUX OapbepoB W OCOOEHHOCTEH OMOIOTHMH BHJIIOB B
(bopMHpPOBaHNUHU MPOCTPAHCTBEHHOM CTPYKTYphI NOMyIsAMi. OCHOBHBIE IOKA3aTENH MOIMYJIALUH:
YHUCIIEHHOCTb, IUIOTHOCTb, BO3pAacTHas W IOJOBas CTPYKTYypa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIUSL.

OKojorudeckas CTpykTypa nomyssinui. OLEeHKa YHMCIEHHOCTH MNOMyJsuuu. JnmHamuka
HOIYJISILUY U €€ perysanus. buotnuecknii moTeHIMan nonyassuuu. MonenupoBanie TMHAMUAKH
nomyssiuu. KpuBble pocta uucieHHOCTH mnomyisiuuu. Kpusble BbDkuBaHuMs. Perynsnus
YHUCIIEHHOCTU MOMYJISIUMA: poiib (aKTOpOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
OKkonoruyeckue crpateruu BUoB (I- u K-ctparterun).

[Tonstue 00 »sKojmormueckoil Hume Buaa. Mecroobutanue. MHoromepHas MOJENb
skosornyeckord HumM JIx.M. Xatuuncona. Pa3mepsl skosiornyeckoil Hum. [loTeHunanbHas u
pean30BaHHas HUIIIH.

Bun xak cucrema nomynsauuil. Apeansl BUAOB. BHIBI M MX JKM3HEHHBIE CTPATErHH.
OKOJIOTUYECKHE DKBUBAJICHTHI.



3aKOHOMEPHOCTH MOBEJCHMS W MHUIpaluil JKUBOTHBIX. bHONOruueckue WHBa3UU
qyKEPOJHBIX BUJIOB.

JleMoOHCTpanuu

[Toptper: Ix. . XaTuynHCOH.

Tabnuupl 1 cxembl: « DKOJIOTHYECKUE XapaKTEPUCTUKHU Homysauun», «I[IpocTpaHcTBeHHas
CTpyKTypa momyisuun», «Bo3pacTHele nupamuabl nomnyaauun», «CKOpocTb 3aceneHUs
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzmMamu», «Mopenb skonornueckod Humm J[x. W.
XaTYnHCOHAY.

Ob6opynoBaHue: repoapuy pacTeHUH, KOJUIEKIIUN )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHuns ceMsH pacCTeHUI K PacCEIICHUION.

Tema 9. Jxos0rus cood1mecTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3Mamu B
OHOLIEHO3E.

Okocucrtema kak oOTkpbiTas cucrema (A. k. Tencnm). DyHKUMOHATBHBIE OJIOKH
OpraHU3MOB B JKOCUCTEME: IPOAYLIEHTBI, KOHCYMEHTbI, peaylLeHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abuorndeckue 010ku 3kocucteM. [10UBBI U UIIBI B 3KOCHCTEMAX.
KpyroBopot BeIiecTB 1 OTOK SHEPTUU B 3KOCHCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. buomacca u npoykius. DKOJ0THYECKUE TUPaMUIbl
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHble
3aKOHOMEpPHbIE CMEHBI COOOLIECTB — CyKIlecCuu. IlepBUUHBIE U BTOPUYHBIE CYKIECCUU U HX
OPUYMHBL. AHTpONOreHHblE BO3JCHCTBUS Ha cykueccud. KimmakcHoe cooOuiecTso.
buopa3znoobpa3ue 1 moJHOTa KPyroBOPOTa BEUIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Tpupoanble 3KOCHCTEMBI. DKocucmembl 03Ep U pek. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetil, nyCmbiHb.

AHTpPOIIOT€HHBbIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmuuus wmexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunaHTponu3anusi ropojckoi ¢ayHel. buomormdueckoe u  XO34HCTBEHHOE 3HAYEHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OpraHM3MOB B 3KOCHCTEMAX.
Ponv kackaonoeo agpghexma u 6udoe-30ughuxamopos (knrouesvix 6ud08) 8 GYHKYUUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMHU. YCTOMYMBOCTH
OpraHU3MOB, TMOMYJSLUUNA M SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIOTE€HHBIX
BO3JICHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 Ha  CYOOP2AHUIMEHHOM,
OpP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsusi. MeTooI0russ MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmune! u cxembl: «CTpyKTypa OMOLIEH03a», «DKOCHUCTEMA HIMPOKOJIMCTBEHHOTO JIECay,
«DKocucTeMa XBOMHOTO Jieca», «DPyHKIIMOHAIbHBIE TPYIINbl OPraHU3MOB B JKOCHUCTEMEY,
«KpyroBopor BemiectTB B 3KocucTeMe», «llemn mnuTaHus (macTOWINHASA, JETPUTHAS)Y,
«OKoJIOTHYECKas MUpaMUa Yuce», « IKOJIoTHYecKas nmupamuia OnomMaccel», « IKOJIOTrHUEcKast
nupamujia sHepruny», «OdpazoBanue Oonota», «[lepBuunas cykueccus», « BocctanoBnenue neca



nocie moxapay, « JKocucremMa o3epay, «ArpoueHosy», « KpyroBopot BemecTB 1 MOTOK SHEPTUU B
arporeHose», «[Ipumepsr ypOoIskocucTem.

O6opynoBanue: repOapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesa IMTHUI[ U 3BEPEei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHI, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcaHue ypoOoIKOCHCTEMBD».

JlaGopaTopHnasi padora «/3y4ueHue pazHOOOpa3usi MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKYpcHsi «IKCKYpCHsl B THIIMYHBIA OMOTeoIrieHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, HA
CYXOJIOJIbHBIN WJIM MOWMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKCKypeHusi « IKCKYypCHs B arpO3KOCUCTEMY (Ha I0JI€ WK B TEILTMYHOE XO3KUCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmiennanerapHas 00ojg0yka 3eMiM, TJie CYHIECTBYET WM CYIIECTBOBaJa
KU3Hb. PazBuTHe npencrasienuii o onochepe B Tpynax J. 3rocca. Yuenue B. U. Bepnanckoro o
o6uocdepe. O6mactu 6nocheps! u e€ cocras. JKuboe BeniecTBo Onocheps! u ero GyHKINH.

3aKOHOMEPHOCTH CymiecTBoBaHUS Onocheprl. OcobeHHOCTH Omochepsl Kak TI00aTbHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OHoreoXMMHYECKHe HUKIBI (Yriiepoa, a3ota). PutmMuuHocTs sBneHuit B uocdepe.

3oHanbHOCTh OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CyIIN: TyH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIC U IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHbBI, ITyCTHIHH, TPOIIMYECKUE JIeca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MHP OMOMOB CYIIIH.

CtpykTypa u QYHKIIHS AKUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHIIMaNa U OuocdepHbIx
GyHKIMIA.

JleMoOHCTpanuu

[Toprpetsr: B. . Bepnanckuit, 3. 3rocc.

Tabmunet u cxemsl: «I'eocheps 3emnn», «Kpyrosopot a3ora B mpupone», «Kpyrosopor
yriepoaa B mpupojae», «Kpyroropot kuciopoaa B mpupoe», «KpyroBopor BoJAbI B PUPOJILH,
«OcHoBHBIE OMOMBI cyIny, «Knumatuueckue nosica 3emun», « Tyaapay, «Taitray, «CMmeniaHHbIf
necy, «llIupokonucTBeHHbI Jec», «Crenby, «CaBanHay, «[lycteiHay, « Tponuueckuit gecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYMHBL Bo3naeiicTtBue uenmoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsizHeHne BOoIHOM cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue mouBsl. OXxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHre KiinMara.

AHTPOITOTEHHOE BO3/ICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIH MUpP. OXpaHa pacTUTEITHHOTO
U KUBOTHOTO Mupa. OCHOBHBIC TPHWHIMIBI OXpaHbl Tpuponsl. KpacHeie kHUTH. OCc000
oxpansiemble nipupoaubie Tepputopun (OOIIT). boranudeckue caapl ¥ 300J0THYECKHUE TAPKU.

OcHOBHBIE TPUHIIUIIBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA W MPHUPOABI. ParmoHaapHOe
IPUPOJIONOIL30BaHUE M COXpaHEHHE OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJIBHBIX IKOJIOTHUECKUX KPU3HCOB. OCOOCHHOCTH COBPEMEHHOT'O KpPH3HCa
U €T0 BEpOSITHBIC TTOCTIEACTBHSI.

Pa3BuTHE METOJOB MOHHMTOPHUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozcuueckoe paznoobpasue u ouopecypcol. Hayuonanvrvle ungopmayuonmvie
cucmemvl, obecneuugaroujue 0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOEIbHLIX U008 U
akocucmem. OCHO8bL IKOpeabUIUmMayuu IKOCUCmem U cnocobo8 60pbovl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHwix 9KOCUCTEM.



JleMoHCTpauMu
Tabmuubl u  cxembl: «3arps3HeHuEe atMmocgepbl», «3arps3HeHue THIpochepbD»,
«3arps3HeHIE TOYBBDY, «[TapHUKOBBIHA 3P PerT», «Oc000 OXpaHIEMbIE TPUPOIHBIC TEPPUTOPHI,
«Mogenu ynpasiasieMoro Mupay.
O6opynoBanue: ¢potorpaduu oxXpaHsIeMbIX PACTCHHUH U KUBOTHBIX KpacHoit kaurn Poccuiickoit
®enepaunn, KpacHON KHUTH pErHOHA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOy4eHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEKIEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TMPUCYIIMUMU  CHCTEME
Ouosnoryueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJOTMUECKOM  KYJIBbTYpHI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
o0ImIecTBe TpaBWIaMH M HOPMAaMH MOBEICHHS M CIOCOOCTBYIOT IPOLECCaM CaMOIO3HAHMUSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBOKEHUsS, OCEpE)KHOTO  OTHOIIEHUS K  KyJIbTYPHOMY  HAcIeIUI0 W TPaIuLHsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEN Cpee.

JInaHOCTHBIE pe3yJIbTaThl OCBOCHHS y4eOHOro mpeamera «buomorus» M0MmKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH 00Y4aroIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
HOSI/IIII/IGI\/'I JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/IeHTaHI/II\/JI, MMO3UTUBHBIX BHYTPCHHUX
yOXJIEHU, COOTBETCTBYIOIIMX TPAJUIMUOHHBIM IIEHHOCTSM POCCHUUCKOTO  00IIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCE peaTn3allid OCHOBHBIX
HAIPaBlIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpasaIaHCKOro BOCUTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMM  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpXU CO3JaHUU y‘I€6HBIX ITPOCKTOB,
pelIeHnr yu4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IGfICTBI/IS[X HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOLCCCC COBMECTHOI'O BBIITOJHCHUA y‘-Ie6HBIX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3aaa4d, YBaXUTCIIBHOTO OTHOIICHUA K MHCHHUIO
OTIIMIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO CONECPIKAHNUS,

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHUIM
Poccun B Hayke, UCKyCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAueHUsi OWOJOTMM B TO3HAHUM 3aKOHOB MPHUPOJABI, B JKU3HMU 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMUI;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

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

5) ¢usuyeckoro BocnUTAHHUS, (OPMHPOBAHHA  KYJbTYPbl 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
coOIofieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHass (u3uYecKas aKTUBHOCTh), OEpeXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JI00ue;

TFOTOBHOCTb K aKTUBHOM JAESITEIbHOCTH TEXHOJIOIMUYECKOHN U COIIMalIbHOM HaIllpaBI€HHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO JIEITETLHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodeccHOHANBbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyAyIIei nmpodeccrun U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH ITIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;



HOBBIIIEHUE YPOBHS JKOJIOIMYECKOM KyJIbTYpbl: INPUOOpPETEHHE OIbITA IJIAHWPOBAHUS
MOCTYTIKOB M OIICHKH WX BO3MOJKHBIX IOCIIEACTBUH JUIsI OKPYKAIOLIEH CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0IeM U MMy TeH uX pelieHus;

CHOCOOHOCTh MCIIOJIb30BaTh NPHOOpPETaeMble IPU U3yUYE€HUHM OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
NpaBUJ MOBEACHHUS B TNPHPOJIC, HANPABICHHBIX HAa COXpPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENpusATHE JIEHCTBUH, NPUHOCALIMX Bpel OKpY’Karolled NpUpPOJHOU cpene,
YMEHHE IPOTHO3MPOBATH HEOJAroNpHUSATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPHHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYyJIbTYphl, OIBITA
JEeSTEIbHOCTH  SKOJIOTMYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOW U COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPAaKTUYECKOHN JIeATENLHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTb ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM U OOLIECTBEHHOW TPAaKTUKU, OCHOBAHHOIO Ha JMAaJOre KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3HIKOBOW M YATATEIBCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOACHCTBUS
MEXY JIIOJIbMHU U ITO3HAHUS MUPA;

NOHMMaHue cneuu(uky OHOJOrMHM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3aHUN LIEJIOCTHOTO MPEICTABICHHUS 00 OKPY KAIOIIEM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YeIOBEeKa W 0oOmecTBa, B TO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U peleHUH Ipo0IeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTUMHU JUIsl COBPEMEHHOW LMBMIIM3ALMU: 0OecreYeHus
HOBOTO YPOBHSI Pa3BUTHS MEIHIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIA M3 TII00ATBHBIX
HKOJIOTHUECKUX MpoOieM U obecrieueHus nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpCcoB U (POPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TOJYUYCHHH OMOJOTWYECKUX 3HAHWHA B LIEJSIX MOBBIMICHUS OO
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAIHLHOU
IpPaMOTHOCTH O0ydJaronmxcs, popMupyemMoit pu U3y4yeHuu OUoJIOTUH;

NOHMMaHHE CYLUIHOCTH METOJIOB MO3HAHHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTIOJB30BaTh IMOJlydyaeMble 3HAHUS Ui aHaIM3a W OOBSICHEHHs SBICHUUN
OKpY’KaIOIIeT0 MHpa M TPOMCXOIIMNX B HEM HM3MEHEHHH, yMEHHWE JeiaTh OOOCHOBaHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4HbIX (DAKTOB W HMMEIOLIUXCSA JAHHBIX C LENbI0 MOJYyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIB30BAaTh OWOJIOTUYECKAE 3HAHUS JUISl pEIICHUS
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIINsX;

OCO3HAHME IIEHHOCTU HAayYHOW AEATENbHOCTH, TOTOBHOCTb OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0OBATEIbCKYIO NeSTEIbHOCTh HHUBHUIYaJIbHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 W CaMOOOpPA30BaHHIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWHA 10 OWOJOTMH B COOTBETCTBHHM C >KH3HEHHBIMHU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOro mpeamera «bHONOTHS» BKIIIOYAIOT:
3HaUMMBbIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJJOBaHHE, HAOIIOJIECHUE, W3MEPEHHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpCaIbHBIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIE, KOMMYHHUKATHUBHbIC, PETYJISATUBHBIEC), 00ECIEUNBaOIINE
dbopMupoBaHre (PyHKIMOHAIBHON T'PAaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMM OOYyYaloluXCs;
CIOCOOHOCTh 00y4Jarmuxcst KCII0Ib30BaTh OCBOCHHBIE MEXIUCHUTIITNHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHUBEpCaIbHbIC ydeOHBIC JEWCTBHUS B IO3HABATEIHHOW U
COLIMAJILHOM MPaKTHKE.

B pesynbprare wu3yueHuss OHMOJOTMM HA YpOBHE CpeIHEro oobmero oOpa3oBaHUs Yy
oOydatromierocss OyayT copmupoBaHbl MO3HABATEIHHBIC YHHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JCHCTBHUS, PETYJATUBHBIE YHHBEPCAIBHBIC
y4eOHbIe JeCTBHSI, COBMECTHAS I€ATEIbHOCTb.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMH /IE/iCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpPOBaTh MpoOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIO0JIH30BATh IPU OCBOCHUY 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMs, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TIOHATUHN
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHUSAMU);

ONpENENATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUU HX JTOCTHIKCHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€TyKTUBHBIE, TI0 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B PaCCMAaTPUBAEMBIX SBJIICHHUSX, (POPMYIUPOBATH BHIBOJABI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEIACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3Y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a TAK)Ke MPOTHBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMUYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIAM,
OIICHUBATh PUCKH MOCIIECACTBHUI IS TEILHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PabOTy B YCIOBHUSX PEATBHOTO, BHPTYyaJIbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIAJICTh HABBIKAMHU YUEOHO-HCCIICOBATEIHCKON M MPOCKTHOM NEATEIbHOCTH, HAaBBIKAMH
pazpetieHusi mpobdIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY IOMCKY METO/IOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJIOB TO3HAHNS;



UCITOJb30BaTh PA3JIUYHble BUJBl ACATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIH THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMUHOIOIUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 33Jaud B OOpPa30BaTENbHOU NEATEIBHOCTH U
YKU3HEHHBIX CUTYalLUsX;

BBISBIIAT [PUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajadyy, BbIJBUIaTh
TUIIOTE3Y €€ PEeLIeHUs, HAXOAUTh apryMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEPXKAECHUI, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0/I€ PELICHMS 3a/1a4K PE3YJIbTAaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LEJICHAIIPABICHHBIM MOUCK NEpPEHOca CPEACTB MU CIIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETh NEPEeHOCUTh 3HAHHWA B  IIO3HABATEIbHYID M  IPAKTHYECKyl0  00JacTu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIIle albTepHATUBHbIE PELLICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpManuu (TekcTe ydeOHOro mocoows,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX U CIPABOYHHKAX, KOMIIbIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(POPMALMIO pa3lIUYHBIX BHJIOB U (opM
IpEeCTaBICHUs, KpUTUUECKH OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTHUBOPEUMBOCTH;

(GopMyJIMpoBaTh 3alpoCchl W NPUMEHATH pa3jIMuHblE METOAbI IpPU IOHCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS PAa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalbHYIO (GOpMYy TpEeACTaBIEHUS OHOJIOrHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYroe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYecKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alIMThl WHGpOpMaNMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMM:

1) obuenue:

OCYILECTBIISATh KOMMYHHMKAIIMU BO BceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CY)KJICHUSI OTHOCUTEJIbHO BBIMOJHEHMSI Mpe/ylaraeMoi 3aJaud, Y4YWThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JHAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTyallluid, YMETh CMAT4YaTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMU OOLIEHHS] M B3aUMOJIEHCTBHS, MOHMMATh HaMEPEHUS
JPYTUX JIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI Ipu
peleHn GMOIOrnYeckoil mpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEHUCTBUS NIPH PELLICHUH yueOHOM 3aauu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)KJI0T0 Ul€Ha KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIWHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTABJIATh IIJIaH JEUCTBUM, paCIIPENENsTh POIH ¢ y4ETOM MHEHUN
YYaCTHUKOB, 00CY X AaTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaHJIbI B OOLIMIA pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYalHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUHN LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW IMPHUPOAE, CBOEMY 370POBbIO U 3I0POBBIO
OKPYXarOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3a/Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOM 3PYIUIIMH B Pa3HBIX 00JacTAX
3HaHMUH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUu
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIlICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHUS cojepxaHus ydeOHoro npeamera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MPOoPUIbHOT0 00yYeHHsST 00yUYarOIUXCs
6uonornu. OHM BKITIOYAIOT: CieNU(UIeCKre It OMOJIOTUU HAayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JENCTBUI IO OCBOEHUIO, MHTEPIIPETALIMU U IPe0OpPa30BaHUIO 3HAHWM, BUIbI ACSITEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHMM W UX NPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, a TAKK€ B peajbHBIX
JKU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3yabTaThl IPeICTaBICHbI 10 TOJaM U3yUYeHUsI.

[IpenmeTHbIe pe3yabTaThl 0OCBOCHUS Y4eOHOTO npenmeta «bruonorus» B 10 knacce n0IKHBI
OTpaxkaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBaHNUU €CTECTBEHHO-HAYYHOI KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
npo0JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHHMS, O BKJIA/I€ POCCHUICKUX U 3apYOS)KHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKM3Hb, KJIETKa, OpraHu3M, MeTaboJu3M, TOMeocTas,
CaMOpETyJISIIHSI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBannma, M. Illneitnena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencrBeHHoctu T. Moprana), yaenust (H. Y. BaBuiioBa — o nieHTpax
MHOT000pa3usl ¥ MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOIO MOKOJICHHUS, PACIICTIIICHHUS, YUCTOTHI TaMeT, He3aBUCUMOT0 HacneaoBanus . Menaens,
TOMOJIOTUYECKHX PSIJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioa), mpuUHIHUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAy4YHOTO MO3HAHMs, UCHOJIb3YyEMBIX B OMOJIOTHYECKUX
UCCIIEIOBaHMSX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpeHHe, HaOII01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHBIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOrMYECKUX MPOLECCOB: 0OMEHA BellecTB (METa00IM3M), IPEBPALLEHUS SDHEPTUU, OPOIKEHNUS,
aBTOTPO(HOI0 U TeTepOTPO(YHOT0 TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, ME103a,
ramMeToreHesa, sMOpHoreHesa, MOCTAMOPHOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHHS,
UH/IMBUYAIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMJAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUUSAMH, MKy OpraHaMHU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KMBOTHBIX M 4eJOBEKa M MX (YHKIMAMH, MEXIY CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMU, MEXKIY dTanmaMM OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOTO IHMKJIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO pAa3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHUE BBISBIATh OTIUYUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl I0KA3aTEeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

yMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H MEXKITY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU TMPOLIECCAMU U SIBICHUSMH, JI€IaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JTAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHME BBIIBUIaTh THUIIOTE3bl, IMPOBEPATh HX HKCHEPUMEHTAJIbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh OJTYUYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

yYMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOHIECTB, M MyOJUYHO MPEACTaBIATh
MOJIyYeHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EpEeHIUX;

YMEHHUE OIICHUBATh 3TUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIICAOBAHHUH B 00JIaCTH OHOIOTUN
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHATBHON ACITEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIIEBOI
MIPOMBIIIIICHHOCTH, YTIyOJIsaTh O3HABATEIbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH NpodeccCuu U MPOAOKEHNE OUOIOTrMYECKOT0 00pa3oBaHus B OpraHU3aIHIX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npenMera «buonorus» B 11 knacce 1OMAKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBA, a TaKXKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO IPUPOJIONIOJIb30BAHMS, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOUIEHHUS K IPUPOJIE,
00I11eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKHX M 3apyOeXHbIX YUEHBIX-OMOJOrOB B pa3BUTHE
OuoJIoruy;

yYMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
NOHUMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHuss (A. H. CeBepuoBa — 0 myTsSX U HampaBICHUSIX
sBosronun, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubGuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TunoTe3bl (runoresa «mupa PHK» V. I'nnGepra);

YMEHHE BIAJ€Th OCHOBHBIMHM METOJAaMH HAy4yHOrO TIO3HAHMs, WCIONb3yEMbIMH B
OMOJIOTUYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHHUE, W3MEpPEHUE,
HaOJr0IeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BUAOB, OHMOIreOIEHO30B, JKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOopa,
JIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pA30BaHUS, BIUSHUS JABWKYIIMX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJIALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelle 0OMTaHUs, YepelOBaHus
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHE YCTaHABINBATh B3aMMOCBSA3H MEX/Ty IPOLIECCAMH ABOJIIOLIUU, TBUKYIIIUMU CUITAMU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3UYHBIX HKOCHCTEM M TMPUCHOCOOJIICHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHUECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT'€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UJIsl J0Ka3aTellbCTBa POJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TPYIII,
B3aMMOCBS3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHs MHOT000pa3vs BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAaHHUS HPUPOABI U
4eJI0BEYECTBA,;

yMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H MEXKTY
UCCJIETyeMbIMU OMOJIOTUYECKUMHU IPOLIeCCaMU U SIBJICHUSIMH, J€JaTh BBIBOJBI U MPOTHO3BI HA
OCHOBAHMU TOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX IKCHEPUMEHTATbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh MOJTYUYCHHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Y4E€OHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YelOBeKa U
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEJOTBPAIICHHS TII00aTbHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYILIECTBIATh OCO3HAHHBIN BBIOOp Oyaylleil mpodeccHoHaNbHON AEITeTbHOCTH B
001acTi OUOJIOTHH, KOJIOTHHU, IIPHUPOIOTIONH30BaHM, MEIUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPHUH, CEIICKOTO XO3S1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOJIATh TTO3HABATEIbHBIN
UHTEpeC, HalpaBIeHHbIH HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH Mpodeccur U MpoI0JKEeHUE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHHME
11 KIIACC

Ne i/t

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMmbl

KoaunuyecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTsbI

BocnurareJbHBINH KOMIIOHEHT

buonorus xkak HayKa

JKuBrle cucTeMBI 1 UX HU3YyYCHUC

buonorusa knetku

XuMHu4deckas opraHusanus KJICTKU

0.5

Ctpoenue u GyHKINH KIETKH

OOMeH BeIecTB U peBpalleHue
SHEPTHH B KIICTKE

0.5

0.5

Oco3HaHne poCCUICKON
rPaXXTaHCKOW UICHTUYHOCTH;
[ToOy>xnenne o0ydaronmxcs
coOiroaaTh Ha ypoke
OOMICTTPHHSATHIC HOPMBI
MIOBEJICHHSI, TIPaBUIIa OOIICHUS CO
CTapIIUMU (I1€AaroruaecKuMu
paboOTHUKAaMH) ¥ CBEPCTHUKAMU
(oOyyarommuMucst ), IPUHIUTIBI
y4eOHON JUCIUTIIIMHBI U
CaMOOpTaHU3aIUH.

WunnuupoBanne  00CyXJIeHUH,
BBICKA3bIBAaHUI CBOEr0 MHEHHUS,
BBIPa0OTKH CBOETO JIMYHOCTHOTO
OTHOIICHHUS K U3y4aeMbIM
ABIIGHUSIM U TPOUCXOASIIUM

COOBITUAM

[Ipumenenue Ha ypOKe
MHTEPAKTUBHBIX (OpM  PabOTHI,
CTUMYJIUPYIOLINX
MO03HABATENBbHYIO MOTHBAIUIO

oOyyJaronuxcs.




HacnencrBennas undopmanus u
peanuzanus e€ B KJIeTKe

14

0.5

JKU3HEHHBIN UK KIETKA

Crpoenue u GyHKIUU OPraHU3MOB

0.5
0.5

1.5

10

Paszmuoxenue u Pa3BUTHE OPTraHU3MOB

0.5

1.5

[IpumeHneHue TpynmoBoil padOTHI
Wi paboThl B Mapax, KOTOpbIE
CIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaHIHOW paboThl U
B3aUMOJCUCTBUIO C  JAPYTMMH
00yJaronMMuCs.

NHnnmupoBanne W NOLAEpKKa
HCCIIE0BATEIBCKON
JIEATEIbHOCTH  IIKOJIBHUKOB B
dbopMe opraHu3zauu rpynnoBbIX U
WHJUBUIyaJIbHBIX HCCIEAOBAHUI
(MUHH-UCCIIETOBAHUIA ),
BKJIIOUEHUE B YPOK pa3IMYHBIX
HCCIENOBATEILCKUX 3aJaHuil U
3aJa4, YTO JlaeT BO3MOXKHOCTh
oOyyaromumcs npuodpectu
HaBBIKH CaMOCTOSITEIBHOTO
peleHus TEOPETUYECKON
npoOyieMbl, TEHEpUPOBaHUS U
oopmieHus COOCTBEHHBIX
TUIOTE3, YBaXXUTEJILHOTO
OTHOIICHUS K UYXHUM HACSM,
myOJIMYHOTO BBICTYTUICHHSI,
apryMEHTHPOBaHUS u
OTCTaNBaHUs CBOEH TOUKH 3PEHUS.

11

I'enernka — HayKa O HaCJICACTBCHHOCTHU

U USMCHYUBOCTHU OPTraHU3MOB

Oco3HaHKe poCCUICKOM
rpa)xaIaHCKON UACHTUYHOCTH;




12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 4 0.5 1
14 I'eneruka yenoBeka 2 0.5
15 Cenekiusi OpraHu3MOB 2 0.5
16 broTexHonorns M CHHTETHYECKast ) 05

Oouosorus

3apokJeHUE U pa3BUTHE
17 ABOJIFOLIMOHHBIX ITPEACTABJICHUN B 2

Ouonoruun
18 Mukpo3Botous U €€ pe3yIbTaThl 5 0.5 1
19 Maxkpo3Boronus 1 €€ pe3yJabTaThl 2 0.5

['oToBHOCTE  OOydarommxcsi K
CaMOpPAa3BUTHIO,
CaMOCTOSITEJIBHOCTU u
JUYHOCTHOMY CaMOOIIPEICIICHHUIO;
Hanuuue MOTHBAIIHI K
[[EJICHAINIPABICHHON  COI[MAILHO
3HAYUMOM JESATEIbHOCTH;
[Tpumenenue Ha ypoke
WHTEPAKTUBHBIX (OpPM padoTHI,
CTUMYJIUPYIOIINX
MMO3HABATEIIbHYIO MOTHBALIUIO
o0yyaromxcsi.

NannuupoBanne W MNOAJEpKKa
HCCIIEIOBATENIbCKON
NESTEIbHOCTH  IIKOJILHUKOB B
dbopMe opraHu3aIuu rpynnoBbIX U
WHAUBUAYAIbHBIX HCCIEIOBAaHUMN
(MMHH-UCCIIEIOBAHUI),
BKJIIOYEHHUE B YPOK pPa3IUUHBIX
HCCIENOBATEILCKUX 3allaHuil |
3a:a4, YTO JAaeT BO3MOXHOCTh

oOyuaromumcst npuobdpectu
HaBBIKH CaMOCTOSITENILHOTO
peneHus TEOPETUYECKOI
npoOJemMbl, TEeHEPUPOBaHUS U
odopmIIeHHS COOCTBEHHBIX
TUIIOTES, YBaXHUTEIEHOTO

OTHOILICHUA K YYXHUM HACAM,




myOJIMYIHOTO BBICTYTIJICHUS],
apryMEeHTHUPOBAHUS u

OTCTaMBaHUS CBOCH TOUKHU 3pC€HUA

[IpoucxoxaeHue u pa3BUTHE KU3HU HA

NuunmnpoBanue o0CyKIeHUH,

20 4 0.5 1 .
3emiie BBICKa3bIBaHUI CBOETO MHEHMUS,
BBIPAOOTKH CBOETO JTMYHOCTHOTO
21 [Tpoucxoxaenue yenoBexka — ) 0.5 0.5 OTHOILEHUS K U3y4aeMbIM
aHTPOIIOTreHe3 ' ' SBJICHUSIM U TIPOUCXOSIILIUM
COOBITUSIM
DKoorus — Hayka o OpueHTanus Ha [PUMEHEHHE
99 B3aMMOOTHOIICHHUSX OPTaHU3MOB H 1 05 OMOJIOTMYECKUX  3HAHUH  TIpU
Ha/IOPraHU3MEHHBIX CUCTEM C ' pelmieHMM 3agady B 00JIacTH
OKpY’Karollen cpeaou OKPY’KaOIIeH cpelbl;
23 OpranusMel U cpeia OOUTaHus 0.5 0.5 Ocosnanue 9KOJIOTHYCCKUX
24 OKoJI0Tus BUJOB U MOIYJISILUN 0.5 0.5 npobuiem 1 MyTeft X peleus;
I'oToBHOCTE K  ydacTHIO B
DKoJorust cood1ecTB. DKOJIOTHYECKUE .
25 3 0.5 0.5 PaKTUYECKOMN JeSITeTbHOCTH
CHCTEMBI 3
26 HKOJIOTUYECKOW HATIPaBICHHOCTH
buocdepa — rimobanbHas sxocucrema 1 OLCHIBAHHE [TOBEICHHA "
MOCTYTIKOB c MO3ULIUU
27 YenoBek U OKpyrKarolas cpeaa 1 HPABCTBEHHBIX HOPM H HOPM
HKOJIOTHYECKOM KyIbTYpHI
28 PesepBHOE Bpemst 4
OBUIEE KOJIMYECTBO YACOB I10 102 10 16

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHME

11 KJIACC

Ne i/t

Tema ypoka

buonorus kak KOMIJIEKCHAas HayKa U KakK
9aCTb COBPEMCHHOI'O 06I_HeCTBa

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

JKuBrle cUCTEMBI U UX CBOMCTBA
YpoBHEBasg opraHu3aiys KUBbIX CUCTEM

Wcropust OTKpBITUS U U3YUEHUS] KIIETKH.
Knerounas teopust Metozel
MOJIEKYJISPHOM U KJIETOUHON OMOJIOTUH.
[IpakTuueckas pabora «3yuenue
METO/I0B KJIETOUHOW OHOJIOTUU
(xpomatorpadusi, snexTpodopes,

g depeHmaIbLHOe
neHtpudyruponanue, [1L[P)»
XHUMHUYECKUHN COCTAB KIIETKH
MuHepanpHble BELECTBA KIETKH, UX
Ouonoruyeckas poib

0.5

OpFaHH'-IeCKI/Ie BCIIIECTBA KJICTKU —
6enku. JlaboparopHas pabota
«O0HapyxeHue 6eIKOB C ITOMOIIIBIO
KaueCTBEHHBIX PEaKIUii»

0.5

CgoiicTBa, ki1accuukaius u QyHKIHHA
OenkoB

0.5




OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YTJII€BOAbI

10

11

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxkneunosbie kucnotsl. JIHK u PHK.
JlaGoparopHas pabota «MccnenoBanue
HYKJIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)
Crpoenne u pynkuun AT®. Ipyrue
nHykieosunrpupocdarsr (HTD)

Tuns! kietok. [Tpokapuornyeckas kieTka

CtpoeHnue 3yKapruoTUYECKON KIIETKH.
[TpakTuueckas pabora «3yuyenue
CBOWCTB KJIETOUYHOU MEeMOpPaHbD»

0.5

0.5

0.5

12

Ctpoenue u QyHKIHUH s1ipa
[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKH:
MUTOXOH/IPHH, TUIACTH/IBL.

0.5

13

OnHOMeMOpaHHbIE OPraHOU bl KIETKH.
[IpakTuueckas pabora «3yuenue
JIBYDKEHUS IIATOIIIA3MBI B PACTHTEIBHBIX
kJieTkax» HememOpaHHble opraHoubl
KJIETKH

0.5

14

ACCUMMIISITIHS U TUCCUMMIISIIAS — JIBE
CTOPOHBI MeTaboam3Ma. THuIbr oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaTuTHIECKOW aKTHBHOCTH
(dbepMeHTOB (Ha IpuMepe aMuiIa3bl WK
KaTasasbl)»




DepMEHTaTUBHBIN XapaKTep PeaKkLui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas

15 pabora «3ydueHue hepMeHTAaTUBHOTO 0.5
pacIIeIuieHus NepoKCuIa BOJA0POia B
PACTHUTENBHBIX U JKUBOTHBIX KJIETKaX)

16 Benku-akTuBaTOpH! U OCIKH-UHTUOUTOPHI

17 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 05
dotocuHTE3 '
XemocuHTe3. JJaboparopHas padota

18 «CpaBHeHHe MpoieccoB POTOCHHTE3A U
XEMOCHHTE32a
AdpOoOHBIC OPTaHU3MBI. JTaITbI
SHEpPreTHYecKoro ooMeHa JHeprus

19 MeMOPaHHOTrO IpaJMeHTa IPOTOHOB. 0.5
Cunte3 AT®: pabota npotonHOi AT®-
CHHTa3bl

20 Peaknnyn MaTpu4HOro cHHTE3A.
MonekynsipHble MallIuHBI.

21 Matpuunslii cunte3 JTHK
TpaHCKpUIIIUS — MaTPUYHBIA CUHTE3

22 PHK. OcobeHHocTH TpaHCKPUIIIUH Y 0.5
AYKApHOT. Perymsiuus TpaHCKPHUIIIUH.

23 Tpancnsius u e€ 3Tanbl

24 Konuposanue aMmruHOKHCIOT. Ponib 05
pubocoM B OuocuHTE3E Oenka '

o5 Opranuzanys reHoMa y IpoKapuoT u

SYKapHoT




MoneKkyJisipHbIE MEXaHU3MbI SKCITPECCUH

26 T€HOB Y DYKapHOT
Bupycel — BHeKseTOUHBIE (POPMBI KUZHU

27 U obnuratHble mapasuthl. [IpakTuyeckas 0.5
pabora «Co3nanue MOJIEIH BUPYCa»

28 JKU3HEeHHBIN KT KIETKH
Xpomocomsl. JlTaboparoprast pabota

29 «/3yuenue XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»

30 Jlenenue KJISTKU — MHTO3 0.5
Tuns! kietok. KapuokuHes 1 LIUTOKUHES.

31 JlaGopaTtopHnas pabora «Habnronenue 05
MHTO32 B KJIIETKaX KOHYHMKA KOPEIIKa JTyKa '
(Ha rOTOBBIX MUKpOIIpenapaTax)»

32 Perynsuus »KM3HEHHOTO IIUKJIA KJIETOK

33 Txanu pacrenuii. JlTabopatopHnas pabora 05
«M3y4yeHne TKkaHen pacTeHUI '
TkaHM KUBOTHBIX U Y€JIOBEKA.

34 JlaboparopHas pabota «3yueHue Tkanen 0.5
KHUBOTHBIX)»
Opranel. CucTeMbI OPraHoB.

35 JlaGopatopHas pabora «3yuenue 0.5 0.5
OpraHOB IIBETKOBOTO PACTEHHSD

36 @DopMbI pa3MHOXKEHHS OPIraHU3MOB
[TonoBoe pazmMHOXeHUE

37 Meiio3 0.5

38 I'amerorenes. OO6pa3zoBaHue U pa3BUTHE 05

MOJIOBBIX KJIEeTOK. JIabopaTopHas pabora




«3y4yeHue cTpoeHus MOJIOBBIX KIETOK Ha
TFOTOBBIX MUKPOIIpEIapaTax»

39

40

41

42

HNunuBuayanpHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

Poct u pa3BuTHE KHUBOTHBIX.
JlaGopaTopHas pabota «BrlsiBieHHe
NIPU3HAKOB CXOJICTBA 3apPOIbIIICH
MMO3BOHOYHBIX )KUBOTHBIX)

Pa3smHOKeHue U pa3BUTHE PACTEHUM.
JlaboparopHas pabota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHui»

OCHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlabopatopHas padora
«/Ipo3oduina kak 00bEKT T€HETUYECKUX
UCCIIEI0BAHUI

0.5

0.5

0.5

43

44

3aKOHOMEPHOCTH HACJIEAOBAHUS
IpU3HAKOB. MOHOTHOpUAHOE
ckpeuuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3ypTaToB
MOHOTUOPHUAHOTO CKpPEIINBAHUS Y
Jpo30¢uiIs"

L[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCUINBaHUA

0.5

0.5

45

46

AHanu3upyolee CKpeuBaHue.
HenonHnoe nomuHnpoBanue
JurubpuiHoe CKperuBaHue.
[IpaxTuyeckas padora «M3yuenue

0.5




pe3yIbTaTOB TUTHOPUIHOTO
CKPEIINBAHUSA Y APO30PHIIB

[uTomoruyeckrue OCHOBBI JUTUOPHTHOTO

47 1 0.5
CKpEIIUBAHUS

48 CleruieHHOe HaclIeI0BaHKE MMPU3HAKOB 1

49 XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTH 1

50 I'eneTunka momna 1

51 I'eHoTHII KaK [€JIOCTHAS CUCTEMA 1

59 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA 1
PACTCHHMIA, )KUBOTHBIX U YEJIOBEKA
N3meHunBOCTh NpU3HAKOB. BubI

53 U3MEHYMBOCTH MouduKarmoHHas 1
U3MEHYUBOCTD
BapuarmonHsIit paa v BapualimoHHAs
kpuBast. JlaboparopHas paboTa

54 «HccnenoBanue 3akOHOMEPHOCTEN 1 05
MOIU(PUKAITMOHHON U3MEHUYUBOCTH. '
ITocTpoeHnne BapualMOHHOTO psifia U
BAPUALIMOHHON KPUBOI»

55 I'enoTunM4eckast U3MEHUYUBOCTD. 1 05
KoMOuHnaTiBHas H3MEHYUBOCTh '

MyTanuoHHas H3MEHYHBOCTb.

56 [IpakTuueckas pabora «MyTtanuu y 1 05
Ipo30¢uiIbl (Ha TOTOBBIX '
MUKpOTIpenaparax)»

I'eneruka yenoseka. [IpakTruueckas
57 paborta «CocraBiieHre U aHAIU3 1 0.5

POAOCIOBHON»




58

MeToasl METUITMHCKON T€HETUKHT

59

60

61

MeToap! ceaeKIIMOHHON paboTHI.
JlaboparopHas pabota «3yueHue
METO/IOB CEJIEKIIMU PACTCHUID)
JlocTr>KeHus CeJIeKIMU PACTEeHUN 1
#UBOTHBIX. [IpakTHueckas pabora
«lIpuBuBKa pacTeHUI»
buotexHonorus kak Hayka U OTpacib
npousBocTBa. [IpakTuueckas padora
«M3ydyeHne 00beKTOB OMOTEXHOIOTUN

0.5

0.5

62

MGZ[I/IIII/IHCKI/IG OHMOTEXHOJIOT U

0.5

63

64

JIBUKyIIME CUITBI HBOJIIOLIMK BUJIOB 110 Y.

[HapBuny
bopwba 3a cymiectBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD

65

DTarbl HBOIOIIMOHHOTO Tpoliecca:
MHUKPOIBOJIONHUS U MaKPOIBOTIOIUS
[Tonynauus — sneMeHTapHas eIuHULA
SBOJIIOLIMU

66

3aKOH IeHeTHYECKOTO paBHOBecHs J[K.
Xapau, B. BaiinOepra. JlabopaTopHas
pabota «BrIsBIeHUE H3MEHYHBOCTH Y
0co0eil OHOTO BUa»

0.5

67

68

DneMeHTapHbIe (aKTOPBI IBOTIOIIUN

[TpucrocoOIeHHOCTh OPTaHU3MOB KaK
pe3yabpTaT MUKPOIBOJIIOLIUU.
JlaboparopHas pabota «3yueHue

0.5

0.5




apoMop(}030B U UAHOATANITAIIUHN Y
PaCTeHUH U )KUBOTHBIX)»

69

70

Bunoobpa3zoBanue Kak pe3yibTar
MHUKPOIBOJIOIHH

MakposBosmonus. [laneonTonornyeckue
METO/IbI U3YUYECHHS IBOJIIOLUN
buoreorpaduyeckue MeTOAbl U3y4EHUS
HBOJTIOIIUN DMOPHOJIOTHYECKUE 1
CPaBHUTEIBHO-MOP(OIOTHYECKHE
METOJTbI U3YUYCHHS IBOJFOIIUN
MoneKkyJIsIpHO-T€HETHYECKHUE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe
METO/IbI U3YUYECHHS IBOJIOIIUN

71

72

73

AnlanTiBHAas pajuanus.
HepaBHOMEpHOCTH TEMIIOB IBOJIIOIIUN
Hayunble runoTe3bl MporuCXOXKACHUS
KU3HU Ha 3emie J(oHay4dHble
MIPEICTABJICHUS O 3apOXKIACHUH )KU3HU

OCHOBHBIC ATaITbI HeOpFaHquCKOﬁ

3BOIIOIMH [ 'UIIOTE3kI 3apOKACHUA KU3HU

[IpaxTuueckas padora «M3yuenue
0COOEHHOCTEHN CTPOEHHUS MTO3BOHOYHBIX
KUBOTHBIX)»

OcHOBHBIE 3TaIlbl BOIIOLUU
pacturenbHoro Mupa. [Ipaktuueckas
pabota «M3yuenue ocoOeHHOCTEH
CTPOEHHS PaCTEHUI pa3HbIX OTIIEIOB»

0.5

0.5

74

PazButue xxu3HM Ha 3eMIie 1o 3pam U
nepuoiam

0.5




75

76

MecTo yenoBeka B CUCTEME
OpPraHUYECcKOro Mupa. J[BIKyIIHe CUIIbI
anTponorenesa JlabopaTopHas paborta
«3yyeHne ocoOEHHOCTEH CTpOCHUS
CKeJIeTa YeJIOBEKa, CBA3AHHbIX C
MPSIMOXO0XKACHUEM

CooTtHolieHre OMOJOTUYECKUX U

COLIMAJIBHBIX Q)aKTOpOB B AHTPOIIOI'CHE3EC.
OCHOBHBIE CTalui aHTPOIIOI'CHE3a

0.5

0.5

7

MeTtonbl akonoruu. JlaboparopHas
pabora «M3yuenne MeTo0B
9KOJIOTHYECKUX MCCIICTOBAHHI»

0.5

78

79

80

81

Okonoruyeckue HaKTopsl

Abuotnueckue paxkropsl. CBeT Kak
sKosiorndeckuit gpaxtop. JlaboparopHas
pabota «BplsBIEeHHE TPUCTIOCOOIEHHH
OPTraHWU3MOB K BIIMSTHUIO CBETA»

buotnueckue dakTopsl 3HaueHNE
OMOTUYECKUX B3aUMOJEHCTBUN s
CYLIECTBOBAHUs OPraHU3MOB B CpeJie
obuTaHus

DKosoruyeckast HUIIa BUA.
JlaGopatopHas pabota «IIpucnocoGnenus
CeMsIH PaCTEeHHUH K pacCeIeHUIo»

0.5

0.5

0.5

0.5

82

Co0011ecTBO OPraHu3MOB — OHOIICHO3
DKOCHCTEMA KaK OTKpBITask CUCTEMA
DKOJIOTHYECKUE TUPaMUIbl




83

KpyroBopot BeecTs 1 NOTOK SHEPTUU B
skocucteMe OCHOBHBIE ITOKA3aTEIN
sKocucTeMbl MI3MeHeHus cool1ecTB —
CYKLIECCUH

0.5

84

IIpuponuslie 3xocucremsl. [IpakTuaeckas
pabora «M3yuenue u onurcanue
ypOOIKOCUCTEMBI»
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buocdepa — obmieruianerapHas
o6omouka 3emnu Yuenue B. U.
Bepnazckoro o 6uocdepe
ParnmonanbHOE IPUPOIOTIONB30BAaHUE U
COXpaHEHHE OMOJIOTUYECKOTO
pazHoo0paszus 3emin

PesepsHbliit ypok. IToBTOpeHue,
0000111eHHEe, CUCTEMATH3AllA 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1.

buonorus, 11 kmace/ bopoaun I1.M., Ipimmun I.M., Cabnuna O.B.; mox penakiueit
Mymuoro B.K., Hemvmmumna [.M., Axuuonepnoe obmectBo «M3matenbcTBo
«IIpocsemenne»

buonorus, 10 xnace/ Beiconkas JI.B., pmvmun .M., PyBunckuit A.O. u apyrue;
non pemakmuerd Hlymuoro B.K., dpmmmuma ['M., AkunonepHoe o00IIECTBO
«M3narenscTBO «IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA
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I'. N. JIepuep. buosorus. [Tonnblii cipaBoYHUK 117151 TOAroToBKU K E I 9. M. AcTpenb
2012

H. I'pun. V. Crayr. . Teinop. «buonorus» B 3-x tomax ,rom 1. IlepeBon ¢
anrnuiickoro. Ilox pepaxuuii P. Conepa. U3natensctBo «Mup». Mocksa, 1996 r.
H.b Yeonmmes buonorus,2005r
Joxun3 P. Orouctuunsiii ren. M. "Mup". 1993.

Koneman S1., Pém K.-I'. Harnannas ouoxumus. — M.: Mup, 2004.

[TnaBunbiukoB H.H. 'omynkymtoc. Odepku u3 ucropuu ouonoruu. M., «Jlerckas
nuteparypay. 1971. — 432 c.

Opank-Kamenckuit M.[l. Camas rmaBuas mosiekyna. M., Hayka, 1983. - 160 c.
Anwbeptc b., bpeit 1., JIstouc [Ix., Padhd M., Pobept K., Yorcon k. MonekynsipHas
ouomorus kinetku. T 1-3. M., "Mup", 1995.
brikoB B.JI. lutonorus u oOrmiast ructonorus (pyHKIHOHATbHAS MOP(OIOTHs
KJIETOK U TkaHe# dyenoBeka) — CI16., COTHC, 2002
I'un6ept C. buonorus pazsutus. T.1-3. M., "Mup", 1996.

Kumynes U. ®@., O6mas u MonekysipHas reHeTnka, CuOUpcKkoe YHUBEPCUTETCKOE
n3a., 1998.-430 c.
3aBap3uH A.A. CpaBuutenbHas rucronorus. CII6, uza. CII6I'Y, 2000.
Hure-Beuromos C.I'. I'eneruka ¢ ocuoBamu cenekuuu. CI10., "H-JI", 2010.

Kowmog B.II., llIsenosa B.H. buoxumus. — M.: JIpoda, 2004.

Jlennnxep A. OcHoBbl Onoxumuu. M., "Mup", 1985
JIstoun b. T'ensr. M., "Mup", 1987.

Mymkambapos H. H., KysnemoB C. JI., Monekynspuas Ouonorus, W3n.
Menununackoe nHpopManruonHoe areucTso, 2007.

Onywm 1O. Dkonoruga. M.: Mup, 1988, B 2 T.

[TexoB A.Il. buonorus ¢ ocHOBaM#u AKoJI0THHU: Y4eOHHK. 7-€ u3., ctep. — CI16.: U3a-
BO «JIanby, 2007. — 688 c.

EcpkoB K.1O. Mcropusa 3emnu u KU3HU Ha HEW: OT Xaoca 10 denoseka. M., 3n-Bo
HIT SHAC. 2004.- 312 c.

. EcbkoB K .1O. Y auBurensnas naneontonorus. Mznarenscto: HI[ SHAC. Cepus: O

yeM ymosrdanu yueoHuku. 2007.

. Maiip 3. Ilonynsauuu, Buasl ¥ 3Bomtonus. M., «Mup». 1974. — 460 c.
. Temmenko B.I1. Beenenue B Teopuro sBomoruu. CII6, uza. CITI6IY, 1992.



OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET

WudopmannoHHO-cIIpaBOYHbIN pecype mo Ouonoruu. Ha caiite npeacrasiena uHpopManus
no oOmeil Owonormu. JlocTynmHO mpencTaBiIeHbl MaTepuaibl U (oTorpaduu, CXemsl,
HEOOXOJMMBIE JUISI COCTaBJIGHUS YpPOKOB, a TaK ke npu mnoaroropke Kk EI'D.
http://www.cellbiol.ru/

Buonorndeckuii cioBaph oH-aiiH «buomorndeckuii ciaoBaps On-line» — yHuBepcaibHOE
CIPaBOYHOE MHTEPHET-U3aHue, IPEAHA3HAUCHHOE KaK i1 OMOJIOTOB, TaK U IS IIUPOKOTO
Kpyra TMpeACTaBUTENCH CMEXHBIX HAyK, y4YalllUXcsi M BCEX HHTEPECYIOLIUXCS >KUBOU
MIPUPOIOM.

http://www.bioword.narod.ru/ BioDat - caiit o wuBOH mHpupoje u OuOpazHOOOpa3Uu
http://biodat.ru/

OauH u3 crapediux W KpyHHEMIIMX B CTpaHEe CalTOB IO JKMBOM mpupone u

onopasHoobpasuro. Hayuno-momysipabie U mpodecCHOHaIbHbBIE TEMATHIECKHUE MAaTEPHAJIbI,
CIIPaBOYHUKH, 0a3bl JaHHBIX, OpHUIIHATbHbIE n3Aanus KpacHoi kauru Poccuu v pernoHoB,
HUHTEPAKTUBHBIE PEKUMBI.

OmnaitH-Kypcbl o 6uonoruu https://www.lektorium.tv/


http://www.bioword.narod.ru/

