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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npenmery "buonorus” (ganee - 6M070rHUs) HAa YPOBHE CPEIHETO
obmero obpazoBanus pa3padboTana Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yueOHoro npeamera «bruonorus» u OCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYueobnsii npenMer «buomorus» yrayonéaHoro ypoBHsS uszydenus (10—11 xkmaccer)
SIBIISIETCS OJTHUM M3 KOMIIOHEHTOB IpeIMeTHOW obnactu «EcTecTBEeHHO-HAYYHBIC MPEIMETHD).
Cormacao mnonoxenusiMm OPI'OC COO mnpodwiibHble y4eOHBIC TNpPEIMEThI, H3y4daeMble Ha
yriayOaEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YpPOBHE CPEIHETrO
oOmiero o0pa3oBaHMsI M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHMM OOLIMM, CpelHUM NpPOoPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3TUX YYEOHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpodopueHTanuei
o0ydJaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O LEIH U 3a1a4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEpKAHUE, €ro CTPYKTYypUpOBaHHE IO pas3jieiaM U Temawm,
pacrmpeziefieHue 1Mo KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH YydYeOHOro Mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3YYE€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWMs,
Omaromaps 4yeMy [pPOCMaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHWS K OKpyXarolled mnpupogHoil cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pedynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH O0Y4YaloIMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero oo01ero oopazoBaHusl.

VY4eOHnblii npeamer «buonorus» Ha ypoBHE cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ounonoruueckoe oOpa3oBaHUe B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriayOleHne 3HaHui
0o0ydJaromuxcsi O >KUBOW TIPUPOJE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOM OHOJIOTHH,
ASMOPHUONIOTUN U OMOJIOTUU Pa3BUTHS, T€HETHKH, CENEKIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

Wzydenne yuebHOro peameta «buonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYalOIIMXCSl K IMOCJIEAYIOIIEMY IOJMyUYEHHUI0 OHOJIOTHYECKOro oO0pa3oBaHUs B
By3aX W OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTaBJISIeT CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOydarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3fesioB OHOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aroT pa3BuTHe. Tak, pacIMpeHsl U yriyOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOIMYECKUE CBEICHUS
MPUKJIATHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI NS
nocieayrouero Bpioopa npodeccun. BosmokHa Takke MHTErpanus OMOJIOTMUYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, TTOTYYCHHBIMU 00yYaIOIUMUCS TIPH U3yUYeHUU (HU3UKH, XUMUH,
reorpaduy ¥ MaTEMaTUKH.



Ctpyktypa mporpaMmbl 1Mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K U3ydeHHIo Ouonoruu. COrjJacHO UM, H3y4daroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC ISl )KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHM3allvu,
OBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpPaHCHHs] OHMOJOTHYECKOro pazHooOpas3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJOTUU M CHUHTETHYCCKON
OMOJIOTHH, AaKTyaJIM3UPYIOTCS 3HAHUS OOYdYaloIIMXCsS IO OOTaHMWKE, 300JIOTMH, aHATOMUH,
¢dusnonornu venoeka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE yYUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYuebubiii mnpeamer «buomorus» mTpu3BaH O00ECIEYUTH OCBOCHHE OOYyYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, WJCH, NPUHIMIIOB M IIpaBWJ, JCKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTO00pasuu u
OCOOEHHOCTSIX KJIETKH, OpraHW3Ma, IOMYJSIHUH, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIICJOBAHMSIX B OHOJIOTHH, TPUKIATHBIX aCIEKTax
Ouoyoruveckux 3HaHWM. (s pa3BUTHS U TOJAEpKaHHS WHTepeca 00yJarommxcsi K OMOJIOoTUu
HapsITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTepraiia B COACPKAHUH MTPOTPAMMEI T10
OHOJIOTUM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHON
obsacti OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B PEHICHUE BaXKHEUIIINX
OMOJIOTMYECKUX U AKOJIOTHYECKUX TTPOOIIEM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE — OBIAJCHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHTa U NMPUOOPETEHNE YMEHUHN HMCIIOJIb30BATh 3TH 3HAHUS B (JOPMUPOBAHUU HHTEpECa
K omnpenenéHHoi o0sacTu mpodecCHOHAbHON NeATeIbHOCTH, CBS3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJKEHUS OMOJIOrMYEeCKOTr0 00pa30BaHuUs.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyonéHHOM ypoBHE
o0ecreunBaeTCs peleHrueM CIeAYIOIMMX 3a/1ayu:

OCBOEHHE OOy4YalOIIMMHUCA  CHUCTEMBbl  OHMONOTMYECKUX 3HAHW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBuUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYaroIMXcsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJioruu,
SMOPHUOSIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CEIEKIIUH, OMOTEXHOJIOTHH U CHUHTETHUECKOMN
OMOJIOTHH, TAJCOHTOJOTHUH, OSKOJOTHM), METOJAMH  CaMOCTOSITEIBHOTO  MPOBEIACHUS
OMOJIOTUYECKUX HCCIENOBaHU B JabopaTopuu U B Tmpupojae (HaOmOaeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHATM3UPOBATH U
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(OPMAITUIO; TIOTB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEN 1
CUMBOJIUKOW; yCTaHABIUBaTh CBSI3b MEXAY pPa3BUTUEM OWOJOTMM W  COILMATIBHO-
SKOHOMHUYECKUMH U HKOJOTHYSCKUMH TpoOjeMaMy YelIOBEUeCTBa; OIEHWBATH ITOCIEACTBUS
CBOCH MEATENLHOCTH 10 OTHOIIEHUIO K OKpPYXKAroIIed MNPHUPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0O W 3JIOPOBBIO  OKPYKAIOIIUX JIFOACH; OOOCHOBBIBATH M COOMIOATH  MEPHI
npodunakTUKu HHQEKIIMOHHBIX 3a00JIeBaHMi, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OeCTIeUeHHS
0€30MacHOCTH COOCTBEHHOW JKM3HEAESITEIIBHOCTH B UPE3BBIYANMHBIX CUTYAIUSAX MPUPOJTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHUS B 001acTd
OHOJIOrHH;

pa3BUTHE y O0YYAIONINXCS WHTEIUIEKTYyallbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJIAIONIMMUCS OTKPBITHSIMUA M COBPEMEHHBIMHU HCCIICIOBAHUSIMH B OHMOJIOTHH,
pelaeMbIMH €10 TPoOJIeMaMHu, METOOJIOTHEN OMOJOTHYECKOTO HCCIeIOBaHUs, MPOBEICHUS



SKCHEPUMEHTAJbHBIX MCCIEAOBAHUM, peIIeHUus] OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUS
OMOJIOTYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE y 0Oy4aroIMXCsl LIEHHOCTHOTO OTHOLIEHHUS K >KHBOM IpPUpPOJE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETUYECKOH
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEAECHUS B NPUPOJAE; MHTErPALlMM €CTECTBEHHO-HAYUYHbBIX
3HAHUM;

npruoOpereHne o0yyaroIuMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOAOIOIb30BAHUN
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHUJOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHMH COOCTBEHHOI'O 3/I0pPOBbSl U 3/I0pOBbsl OKPYKAIOLIMX JroAeH (COONMIOJeHUsS Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEILHOCTH B
Ype3BbIYANHBIX CUTYalUsAX IPUPOAHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HUCIOJIb30BAHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUH B IIOBCETHEBHOM KU3HU;

CO3/laHM€ YCJIOBUH JUIi OCO3HAHHOI'O BbIOOpa OOYYaIOUIMMUCA MHIMBHYaJIbHON
00pa30BaTeNbHON  TPACKTOPHH, CIOCOOCTBYIOUICH MOCIEAyIOmEMY HpOopecCHOHATHLHOMY
CaMOOIIPEJICJIEHNIO, B COOTBETCTBUM C WHJAMBUAYAJIbHBIMU HHTEpeCaMH U IMOTPEOHOCTAMHU
peruoHa.

OOwee yuCIIO 4YacoB, OTBEIEHHBIX HA M3Y4YEHHE OMOJIOTMM Ha YIIIyOJEHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).

Ot6op oOpraHm3anMoOHHBIX (QOpPM, METOJOB W CPEACTB OO0ydeHUs OWOJIOTHUH
OCYILECTBIISICTCS C YUETOM CIELU(PHUKU €ro COJCpXaHUs M HalpaBIEHHOCTH Ha MPOAOJDKEHUE
OMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
obOpasoBaHwUs.

OO0s3aTeNbHBIM YCIIOBHEM NP OOyYEHHH OWOJIOTMH Ha YTiyOJIEHHOM ypPOBHE SIBIISIETCS
IpoBe/ieHUE JIabOpaTOpHBIX M MpakTHueckux pabor. Taxke yuacTue oOydarolmMxcs B
BBIIIOJIHEHUH  TMPOEKTHBIX W y4eOHO-MCCIIEIOBATENICKUX — paboT, TeMaThKa KOTOPBIX
OTIpeNieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepUallbHO-TEXHUYECKUX PECYypCcoB U
MECTHBIX TIPUPOIHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUA

10 KJIACC

CopepxaHue MpPOrpaMMbl, BBIIEJICHHOE  KYpPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHoU utoroBoii artectauuu (I'MA).

Tema 1. buojsiorust Kak HayKka

CoBpeMeHHas O6uMosIOrusi — KOMILJIEKCHas Hayka. KpaTkas vctopust pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3yyaemble UMH MpoOiembl. DyHaamMeHTadbHbIE, NPUKIATHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouonorueid. 3HaueHHEe OHONOTMUM B IMPAKTHYECKOH
JIEATEIbHOCTH YEJIOBEKA: MEIHIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
IIPUPOJIBI.

JleMoOHCTpanun

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. 1. Bepnanckuii, W. II. IlaBnos, . . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmune!l u cxembl: «CBsi3b OHOJIOTUU C APYTUMHU HaykaMu», «Cucrema OHOJOTHYECKUX
HayK».

Tema 2. JKuBble cucTeMbl U X U3yYeHUE



JKuBble cucTembl Kak mpeaMer u3ydeHus onosoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMUYECKOIO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTb, CJIOKHOCTb M YIOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTD,
U3MEHYUBOCTB, POCT U pa3BUTHE.

VYpOBHI OpraHuM3allid JKUBBIX CHCTEM: MOJICKYJIIPHBIA, KJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIM, MONYJISIUMOHHO-BUA0BOM, AKOCUCTEMHBIN (6MOreo1IeHOTUYECKHI),
6uocdepHsbiii. IIpoueccsl, Npoucxoasue B *KHUBbIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak opma cymecTBoBaHus Marepud. Hayku, u3ydaromue KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSX OpPraHU3ALNH.

W3ydenne xuBBIX cUCTeM. Meroabl Omonormdeckoil Hayku. Habmronenwe, u3mepeHue,
JKCIIEPUMEHT, CHUCTEMaTu3auus, MeTaaHanu3. [loHdaTue o 3aBUCMMOM UM HE3aBUCUMOU
nepemeHHoi. IDmanupoBanue skcnepumenrta. [locraHoBka u mpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BBIOOPKHU U €€ N0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IIOJy4YEHHBIX pe3yibTaToB. [IpUUYMHBI UCKAKEHUs PE3YJIbTATOB JKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HWY», «bHONOrHyYeckue CUCTEMBI»,
«CBoiicTBa KMBOW MaTepun», « Y pOBHU OpraHu3alluyu KUBOM npupob», «CTpoeHue KUBOTHON
KIeTKn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHHU3May,
«buoreonenosy, «buocdepar, «MeToabl H3yUeHHUS KUBOH TIPHUPOJIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IS IPOBEACHUS HAOIIOACHUHN, U3MEPEHHUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IIPU M3YUEHUHU KUBBIX
CUCTEM.

Tema 3. buosnorus KjieTrku

Knerka — crpykrypHO-(OyHKIIMOHANBHAS €IMHULIA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

Metonbl MOJEKYJISpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKOMHUSA, Xpomartorpadus,
aNeKTpodope3, METOA  MEUEHBIX aTroMoB, Au(QepeHlraIbHOe LEHTPUPYTHPOBAHUE,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue QukcuposanHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvroe (npudicuznennoe) uzyuenue Kiemox.

JleMoHCTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. [llnelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOIM», «DIEKTPOHHBIM MHUKpOcKom», «McTopus
Pa3BUTHUSA METOJ0B MUKPOCKOITHI.

OO6opynoBaHMe: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PaCTUTEIbHBIX, >KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckasi padora «l3yueHne MeTOJOB KJIETOYHOM Ouosoruu (xpomarorpadus,
anekTpodopes, muddepennranbaoe neHTpudyruporanue, [ILP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAaMUKpPOIJIEMEHTh. Boga u e€ ponb
KaK pacTBOPUTENS, peareHTa, Y4YacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MunepasnbHbIe BElIecTBa KJIETKH, UX Ouojiorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BeleCcTBA KIETKU. buomornyeckue noiaumepsl. benku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBod Mojekyinbl. IlepBuuHas cTpykTypa Oenka, menTugHas
CBsi3b. BTopuuHnas, TpeTnyHas, 4eTBEepTUYHAs CTPYKTYyphl. JleHaryparus. CBolicTBa O€NKOB.
Knaccudukanus 6enxoB. bruonornueckune GpyHkimm 6enKkoB. [Ipuonui.

VYrneBoasl. MoHOcaxapuabl, AUCAXapHJIbl, OJUTrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTpPOeHUss U (U3MKO-XMMHUYECKHE CBOMCTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YIJIEBOJOB.



Jlunuae!. IMaapodunsHO-TUIPOPOOHEBIE CBOICTBA. Knaccudpukanumss  numnmmos.
Tpurnunepunasl, pochoaunuasl, BOCKU, ctepouisl. bruonornyeckne ¢pynkunu aunuaos. O0mue
CBOIiCTBa OMOJIOTMYECKMX MeMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIyIPOHUIIAEMOCTb.

HyxkneunoBbie kucnotel. JJHK u PHK. CtpoeHue HykiaemHOBBIX KHCIOT. HykineoTumsl.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynkuu JJHK. Bunst PHK. ®ynkuun PHK B knetke.

Crpoenue mouekyiibl AT®. Makpospruueckue cBsizu B Mojiekyje AT®. buonornueckue
¢byakuun  AT®. BoccraHoBiaeHHBIE TMEPEHOCUYMKH, HUX (YHKIMU B KIeTKe. [[pyeue
HYKIeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memooer  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYypbl OuoMonekyl. Modenuposanue cmpykmypsvl U @QYHKYui
Ouomonexyn u ux Komniekcos. Komnvromeprwiti Ou3aiin u opeanuyecKuti CuHme3 OUOMONEKYT U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpanuu

[Toptpetsrt: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

Huarpammbl:  «Pacnpenenenne XUMHYECKHX JJIEMEHTOB B  HEXHUBOW IPHUPOIIE»,
«PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B )KUBOU MTPUPOIEH.

Tabmuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJBD», «BemectBa B cocraBe OpraHu3mMoB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTypbl OeiKoBOW MoJNEKynb», «CTpoeHHe MOJIEKYJ YIieBoaoB», «CTpoeHue MOJeKyI
mununoBy», «HykiennoBble KUCTOTHIY, «CTpoeHre MosieKybl ATO».

O6opynoBaHue: XuMU4ecKas mocyia 1 000py10BaHUE.

JladopaTopnasi padora «O0HapykeHHe OEJIKOB C TOMOIIbIO KAYECTBEHHBIX PEAKIIHIl».

JlabopaTopnas padora «lccienoBanne HyKIEMHOBBIX KHCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHBIX OPTraHU3MOBY.

Tema S. Ctpoenne u GyHKIMH KICTKH

Tunsl KIETOK: 3yKapuoTHYecKass M IMpokapuornyeckas. CTpyKTypHO-(DyHKIHMOHAJIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHue mpoKapuoTHUECKOM KieTku. KierouHnas cTeHka OakTepuii U apxeil.
Oco0eHHOCTH CTPOEHUs TeTepoTpodHOI U aBTOTPOHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenne n (pyHKIIMOHHPOBAHUE dyKapHOTHUECKOW KieTku. [Inasmarnyeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTHueckoil MeMOpaHbl. TpaHCIIOPT BEIIECTB 4Yepes
IUIa3MaTHYECKyl0 MeMOpaHy: MaccUBHBIN (Iuddy3us, oOneryéHHas nud¢ys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HaTpHUil-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (parounTo3. Dk301uuTo3. Kierounas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH paCcTEHUM, TPUOOB.

[Mutonnazma. I{uto3ons. Llutockener. JBukenue nutomnazMbel. OpraHoubl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbl KIETKH: sHAoIazmaTudeckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3aMOCBS3b OJHOMEMOpaHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTuKyiayMa. Mexanusm wuanpasnenus 6Oenxos 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuii  (arpaHyJisipHbIiN)
sHAOIUIa3MaTHUeCKUid peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxos 6 annapame I onvoacu. Copmuposka 6enxog 6 annapame I o1v02cu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KiieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABl KJIETKH: MUTOXOHAPHUH, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIUM  MUTOXOHApUKA W TacTul. llepBuuHBIe, BTOPUYHBIE W CIOXHBIC IUIACTUIBI



(OTOCHHTE3UPYIOIINX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

HememOpannblie opranouas! kietkun CtpoeHue M (yHKIMH HEMEMOpaHHBIX OpraHOUI0B
kiaetku. PuGocombl.  IIpomedscymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Mukpogpunamenmoi. MBbIIIEUHbIE KIETKU. AKMUHOGbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
Muxkpotpy6ouku. Kitetounsrii nentp. CrTpoeHHe H JABIKEHHE JKTYTUKOB U PECHUYEK.
MuxkpoTtpyOouku nutormnasmsl. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. Obosouka aapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKU, UX CTPOEHUE U (DYHKLUH.
Snepublii GenkoBblii MaTpuKc. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. Belku XpoMaTHHa — TMCTOHBL. JJunamuxa s0epHol
006010yKU 8 MUmo3e. A0epHulil MpaHcnopm.

Knerounsle  BikitoueHus. CpaBHMTENbHas  XapaKTEPUCTHKA  KIETOK  DYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JdeMoHcTpannn

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuubl u cxembl: «CTpoeHHE 3SYKapUOTHYECKOM KIeTKu», «CTpoeHHe KUBOTHOM
KJeTKn», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpoeHne MUTOXOHIpUW», «Snpo», «CtpoeHue
HIPOKAPUOTUYECKOM KIIETKI.

OO6opyoBaHMe: CBETOBOM MHKPOCKON, MHKpPOIpENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUalIbHBIX KJIETOK.

JlabopaTopnas padora «/3ydeHne cTpoeHUS KIETOK PA3IMYHBIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpaHbI».

JlabopaTopnas padora «VccnenoBaHue mia3mMonu3a U JAEMIa3MOJIM3a B PACTUTEIIBHBIX
KJIETKax».

IIpakTuyeckas padora «/3ydyeHne ABMKEHUS LUTOIJIA3MbI B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NMpeBpallieHUe JHEPTHH B KJIeTKe

AccUMWISIIIMS U TUCCUMWIISIIMSL — JIB€ CTOPOHBI MeTabonn3Mma. Tumbl oOMeHa BEIIEeCTB:
aBTOTpOGHBIN U  reTepoTpoHBIA. YyacTHe Kuciaopoga B OOMEHHBIX —Ipolieccax.
OHepreruyeckoe obOecrnieueHune kietku: npespamieHue AT® B 0OMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuMid KIEeTOYHOro Mmerabonusma. DepMeHTH, UX CTpPOCHHE,
cBoiictBa m MmexaHusM jeiictBus. Kodepmentsl. OTnnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaTtoppl W OEJIKU-MHTHOMTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIINI OT pa3IuYHbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oxcueennvlll  omocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonHozo yenmpa. Ponb xyopomiactoB B mpouecce (ortocuHTe3a. CBeTOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
BnusHue pa3nuuHbIX pakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunte3.  PazHooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDHUIIUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHHE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yaUTENn
Oose3Hei.

AdpoOHBIE OpraHM3Mbl. OTambl >HEPreTHuecKkoro oobmeHa. IloaroToBUTENbHBIA ITarl.
['mukonu3 — 6eCKUCIOpPOAHOE pACHICTNIEHUE TIIOKO3HI.

buonorunueckoe okuciaeHHe, U KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonorudeckoro okucienus. Luxinueckue peakuuu. OkucauTenbHoe GocPopHINpOBaHUE.
Duepeus membpannoeo epaduenma npomonos. Cunwmes ATD: paboma npomonnou ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEepel  aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO OOMEHa.



JleMoHCTpauMu

IToprpetsr: Ix. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DoTocUHTE3», «DHEpreTHUecKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.

O6opyoBaHME: CBETOBOM MUKPOCKOII, 000PYAOBaHUE ISl IPUTOTOBJIEHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pabora «/3yuyeHue KaTaTUTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl).

JlaGopaTtopnas paGora «l3yueHne (epMEHTATHMBHOTO pacCLICIUICHUS MEPOKCHaa
BOJIOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KIETKAX)».

JlaGopaTopHnas padora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. Hacnencreennast HHGopMalnus U peanu3anus eé B KJeTKe

Peaknun marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW HHQpoOpManuu. ['eHeTudeckuil KoJ, €ro CBOWCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHUUMIIBI TpaHCKpUNIMKM: KOMIIJIEMEHTAPHOCTb,
AHTUNApaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kremxke. Hexooupyrowue PHK.

Tpaucusus u e€ arambl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTese Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2cenog. OpraHuzanus reHoMa y MpOKapuoT U
9yKapuoT. Perynsuus akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2ernos. Perymsius 0OMeHHBIX MPpolieccoB B kiieTke. KiieTounslii romeocTas.

Bupycer — HexileTouHbIe (OPMBI JKU3HU U OOMraTHbie napa3uthl. CTpoeHHEe MPOCTHIX U
CJIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennvii yuxn JHK-codepocawux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpancKkpunyus, pesepmasad,
unmezpasa.

Bupycupie 3aboneBanHusi 4enoBeka, KHBOTHBIX, pactennid. CIIMJ], COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungpopmamura: unmeepayust u anaiusz donvuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpanun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmuet u cxembl:  «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«baxTepruodarmy.

IIpakTyeckas padora «Co3gaHue MOAEIN BUPYyCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perynsuus. Wutepdaza um muro3. OcobeHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYECKUA
(TTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHUYECKUH (IIPEMUTOTUUYECKUN) TMEePHOIbI
uHTEp(PAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunouner  perumkanun — JIHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUNApaUIeIbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepel u — Tenomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHU — KapUOTHUIl. JIMIIOWIHBIA M TaryIouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie Xxpomocomsl. 110710BbIE XPOMOCOMBI.

Jenenune kietkun — muto3. CTaguu MHUTO3a W MPOUCXOJAIIME B HUX Ipolecchl. THIbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHE MUTO3A.



Perynsmus MuToTHueckoro unukia kieTkd. [Iporpammupyemasi kierouHas ruOenp —
arornTo3s.

Knerounoe siapo, XxpoMocomsl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuuecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanuu

Tabmuipl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pennukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHUTO3 B KIETKax KOpelIKa
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnas padora «Habmogenne mMuTO3a B KJIETKaX KOHYHMKA KOpEUIKa Jiyka (Ha
TFOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEICATEIbHOCTH OJHOKIETOYHBIX Opranu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTucTsl. KosoHnanabHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pacrenudt. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, IOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  4elOBeKa. TUIbI JKUBOTHBIX TKaHEW: JIUTEIUalIbHa,
COCIMHUTENbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUSs, QYHKIHUH M PaCHOIOKCHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U yesnoBeka. OyHKIMU OpraHoOB U CUCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmii. CkeneTsl  OJHOKJICTOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIil U BHyTpeHHUI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBikeHue opraHusMmoB. J[BWXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, pECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOUYHBIX pPACTEHUH: TPOMHM3MBlI W HACTUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[lutanue opranu3mos. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pactenusiMu. [luTaHue >KUBOTHBIX. BHYTpPHUIONOCTHOE W BHYTPHUKJIETOYHOE IHILEBAPEHHE.
[lutaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTta. [lumeBapurenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jlpixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KieTku. KokHoe npixanme. [[prxarenpHas moBepxHOCTh. JKaOepHoe M JIErodHOE
JpIXxaHue. J[pIXaHue NO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLUOHHOE YCIIO)KHEHHE
CTpOoeHHUsI JETKUX IO3BOHOYHBIX JKMBOTHBIX. JlpIXareibHass cucTemMa denoBeka. MexaHu3Mm
BEHTWISIIIMM JETKUX Y NITUI U MIEKONMUTAOIMUX. Perynsanus apixanus. [[pixatenbHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjie, KpPOBEHOCHBIE COCYIbI M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIOIMOHHBIE  YCIOXHEHUS  CTPOCHHUS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepnua u e€ perynsuus.



Brinenenne y opranu3moB. Beinenenue y pacteHuil. BblaeneHue 'y KUBOTHBIX.
Cokpatutensubie Bakyonu. Opranbel BbigeneHus. DuibTparusi, cekpenuss u obpaTHOe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBsA3b MOJOCTU Teja ¢ KPOBEHOCHOM
U BBIICIUTENBHON cucTEMaMU. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. llouku.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3allTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XMMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI M X IPOM3BOAHBIE. 3alllUTAa OpraHu3Ma
or Oone3Hedl. VMMMmyHHass cuctema uenoBeka. KileTOUHBII W TyMOpaJIbHbII HMMYHMTET.
BpoxaéHaplii W TpHOOPETEHHBIM  crieU(PUYECKUH UMMYHUTET. Teopuss KIOHAJIBHO-
cenektuBHoro ummynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PazppaxumocTs M peryinsuus y OpraHu3MoB. Pa3gpaXxumMocTs y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u pedrexkropHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryisiiusi M SHAOKPUHHAs CUCTEMa JXKUBOTHBIX U 4yenoBeka. JKeresbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TIOpMOHOB. B3amMOCBA3b HEpPBHOW U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpanun

[Toptpert: . II. 11aBnoB.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHU pacTeHMiD»,
«KopueBbie cucrempr», «CtpoeHue credns», «CTpoeHHE ITUCTOBON TUIAaCTUHKWY», «TkaHuU
KUBOTHBIX», «Ckener dyenmoBekay», «llumeBapurensHas cuctema», «KpoBeHOCHas cucremay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpienurensHas cucrema», «DHIOKpPUHHAS cucTeMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeynononoctHele», «CxeMa muTaHus pacTeHui», «KpoBeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue TuiaHapun», « BHyTpeHHee cTpoeHHe J0KIE€BOT0
yepBsa», «HepBHas cucrema poiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONMMUTAIOMINXY,
«HepBHas cuctema yenoBekay, «Pedmexcy.

O6opyoBaHHe: CBETOBOW MHKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KHUBbBIE
AK3EMILISPbl KOMHATHBIX PACTEHU, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIMU OECIIO3BOHOYHBIX )KHBOTHBIX, CKETIET YEeIIOBEKA,
o0opysoBaHHE s JEMOHCTpAalMd [OYBEHHOIO U BO3AYIIHOIO TMTaHUS PAaCTEHUH,
pacuienyieHus Kpaxmana M OelkoB 1ojJ JeiictBueM (epMeHTOB, OOOpyJOBaHUE IS
JEMOHCTpPAILIMH OTBITOB MO0 U3MEPEHMIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JladopaTopnasi padora «/3yueHne TkaHel pacTeHUI.

JlabopaTopHasi padora «/3y4ueHne TkaHel )KUBOTHBIX».

JladopaTopHasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHHS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTraHNU3MOB

®DopMBbI pa3MHOXKEHHUS OPTAaHU3MOB: Oecrionoe (BKJIF0Yas BEreTaTUBHOE) U TT0JIOBOE. Buib
0ecIoI0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJISIHS, (pparMeHTanus, KIOHHPOBaHHUE.



[TonoBoe pasmuoxeHue. llonoBeie KieTku, Wik rameTbl. Meio3. Craguu Menosa.
[ToBenenue xpomocom B Meirose. Kpoccunrosep. buonornyeckuii cMbICi MelH03a U TOJIOBOTO
npouecca. Menos 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponbiieBoe  pasBurhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBBIE  JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KieToK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MHOJOBBIX
KJICTOK.

Omo10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy’>KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOJIOTHs — HayKa O Pa3BUTUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem ambpuonocuu. Konyenyus mopghocenos
u mooenu mopgpoeenesa. Ctaaguu aMOpUOTeHE3a KUBOTHBIX (Ha ITpuUMepe JAryimku). Jpodienue.
Tunbl apobnenus. /Jemepmunupogannoe u HedepmuHuposannoe opobnenue. bnacmyna, munsi
onacmyn. OCoOOEHHOCTH JPOOJICHUS MIICKOMHUTAONIUX. 3apOJBIIIEBLIC JTUCTKHA (TaCTPYJISIIHS).
3aknaJKka OpraHoB M TKaHEeW U3 3apOJBIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
pasBUBAlOIIErocs 3apojblimia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IIJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ylbTaT HEpapXW4YECKMX B3aMMOJEHWCTBMM TIeHOB. BimsgHue Ha
SMOPHOHAIBHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYIKarOIIEH Cpe/ibl.

Poct u pasButme xuBoTHBIX. I[locTamOpmoHanmeHBIE mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3Burue ¢ meramopo3oM y OECHO3BOHOYHBIX W I103BOHOYHBIX >KHUBOTHBIX.
buonornueckoe 3HayeHUE NPAMOrO0 W HENPSIMOTO Pa3sBUTHUA, UX PACHPOCTPAHEHHUE B IPUPOJIE.
Tunel pocra XMBOTHBIX. DaKTOPHl peryjsluM pocTa >XUBOTHBIX M uenoseka. Cranuu
OCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHesa dYesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE ITPOLIECCHI.

Pasmuoxxenne u pasButue pacrenuit. ['amerodur m crmopodur. Melo3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHUi. OOpa30BaHUE U PA3BUTHE CEMEHH.

MexaHU3MBbI PeryJILUYd OHTOT€HE3a Y paCTeHUI U dKUBOTHBIX.

JleMoHCTpanun

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

Tabmuupl u cxemsl: «BereratuBHoe pa3MHOXeHUe», « TUIBI Gecronoro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXXEHHE »HBIVIEHBD», «Pa3MHOXEHHE TUIPHBI,
«Meiioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMAaTO30UIay,
«OcHOBHBIE CcTaiuMu OHTOreHe3a», «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuTHe Malickoro
Kyka», «Pa3zButue capanum», «Pa3zBurue narymkmn», «/[BoiHOE OIIOOTBOPEHHUE Yy IIBETKOBBIX
pacrenuii», «CTpoeHHe CeMSH OJHOJOJIBHBIX W JIBYAOJBHBIX pacTeHUD», «KU3HEHHBIA LUK
MOpPCKOM  KamycTeD», <«JKu3HEHHBIM 1IUKI Mxa», <«OKH3HEHHBII LMK TANOPOTHUKAY,
«Ku3HeHHBIN UK COCHBI.

Ob6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEPMaTO30HUI0B,
Mozelb «L{UKII pa3BUTHUSA JIATYIIKIY.

JlabopaTopnasi paGora «lI3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckas padora «BpIsIBIEHHE NPU3HAKOB CXOJCTBA 3apOJBILIEH IO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

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

Hcropus cTaHOBIEHHMS W pa3BUTHS T'€HETHUKU Kak Hayku. PabGoter I'. Menpens, I'. ne
O®pusa, T. Moprana. Ponb oTedecTBEeHHbIX YUY€HBIX B pa3BUTHHM reHeTuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodeepa-Pecosckoro.



OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
TeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MNPU3HAK, TOMO3UTOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpuAbl, reHoTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
THOPHIONIOTHYECKUH, HIUTOIOTMYECKHH, MOJICKYIISIPHO-TeHETUIECKUH.

JdemMoHCcTpaunu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabmuubl 1 cxembl: «MeTobl TEHETHKI», «CXeMbl CKpEIIUBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuruBanue. IlepBeiii 3akoH Menaenss — 3aKkoH eIUHOOOpasus
ruOpusioB mepBoro nokojenus. [IpaBuno gomuHupoBanus. Bropoil 3akoH Menzaenss — 3aKOH
paciieruieHus Npu3HakoB. LluTonoruueckne OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umnoresa
YUCTOTHI FaMeET.

AHaJ'II/IBI/IpyTOH_[CC CKPCIIMBAHUC. HpOMe)KYTO‘IHHﬁ XapaKTep HacCJICOJOBaHUA.
Pacmemienne IPU3HAKOB IIPH HCIIOJIHOM JOMHWHHUPOBAHHHU.
I[I/IFI/I6pI/II[H06 CKpPCIIMBAHUC. TpeTI/Iﬁ 3aKOH MeHjaenss — 3aKOH HE3aBHCHMOIO

HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOIO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe Hace0BaHue
T€HOB, HAPYLICHUE CLICIUICHUS MEXy TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IoJla. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3sHakoB, CLEIJIEHHBIX € IIOJIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE AEHCTBUE T€HA.
MHosxecTBEeHHBIH ayulenu3M. B3aumonencTBue HeaUIeIbHBIX T'€HOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTHYeCKUl KOHTPOJb pa3BUTHUSA PACTEHUH, JXUBOTHBIX M UEJIOBEKAa, a TaKKe
(GU3MONOrMYECKUX TPOIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (yHKuui. ['eHeTmueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHOM». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
MIOKOJICHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanun

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «IlepBblil U BTopoil 3akoHbl Mennens», « Tpertuit 3akoH Mennens»,
«AHanuzupymollee ckpeuuBanue», «Henonnoe nomunupoBanuey, « ClieNJIEHHOE HACIEI0BaHUE
MPU3HAKOB Yy Jipo30duibl», «['eneTuka monay, «Kapuotun yenoseka», «Kapuotun apo3oduisn,
«Kapuorun ntunsn», « MHOKECTBEHHBIN ajulenn3M», «B3aumoaeiicTBie reHoBy.

O6opyoBaHue: MOJAENb JJsl JIEMOHCTPAllMU 3aKOHOB €IMHO00pa3usi rTHOpUA0B MEPBOrO
MIOKOJIEHUSI U pacIlEIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHa HE3aBHUCHMOTO
HACJIEeI0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALMK CLEIJIEHHOTO HACIEA0OBaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumnar.

IIpakTnyeckas paGora «l3yueHue pe3ynbTaTOB MOHOTMOPUIHOTO CKpEIIMBAaHUSA Y
JPO30(UITBD).

IIpakTuyeckas paGora «V3ydyeHue pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD).

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopelictBue reHoTuna M cpeabl npu (opMupoBaHuM (eHoTuna. M3MeHYMBOCTh
npusHakoB. KauecTBeHHble W KOJMYECTBEHHBbIE TNPU3HAKK. BuIbl  M3MEHYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI.



MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (GopMUpPOBaHUM MOIU(MUKAIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannonHslll psx M BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAIIMOHHONH N3MEHUHNBOCTH.

I'enorunuueckass H3MEHUYUBOCTL. (CBOWCTBA T'E€HOTUIIMYECKOM W3MEHYHUBOCTU. BUIBI
FeHOTUITMYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHAsT M3MEHYUBOCTh. Meiio3 U TOJIOBOM TpOIlecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. POsib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOTr0 pa3Hoo0pa3us
B [IpeZieJIax OJTHOTO BHUJA.

MyTalnmonHasi W3MEHYMBOCTb. BHbl MyTauuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYUUPOBAaHHBIE MYTalMHU. SIIepHbIE M IUTOILIA3MAaTHYECKHUE MYTallUU.
Comaruueckre W MOJOBble MyTauud. [IpuynMHBI BOSHUKHOBEHMS MyTanuil. MyTareHsl U HX
BJIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOI'O Ipoliecca. 3aKOH TOMOJIOTHYECKHX
psanoB B HaciencTBeHHoW u3MmeHumBocTH (H.M. BaBwiioB). BHesmepHas W3MEHUYMBOCTh U
HACJIEACTBEHHOCTD.

Onucenemuxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JdeMoHcTpannmn

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

Tabmunpelr 1 cxembl: «Buasl HW3MEHUHMBOCTHY, «Moau(UKAMOHHAS W3MEHUHUBOCTHY,
«KoMOnHaTHBHAS  H3MEHYMBOCTDY, «Meiio3y, «OmogoTBOpEHUEY, «['eneTnyeckue
3a00JIeBaHUs YeNOBeKay, « Buapl MyTamuiiy.

OOGopynoBaHue: >KMBbIE U TepOapHbIE HSK3EMIUISIPhl KOMHATHBIX PACTEHUN, PHUCYHKH
(dotorpadun) >KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

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

IIpakTnyeckas padora «MyTtanuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpEnapaTax)».

Tema 14. I'eneTnka 4es10BeKka

Kapuotun uyenoBeka. MexayHapoaHass IporpamMma HCCIIEIOBaHHS T'€HOMa YellOBeKa.
MeToapl M3ydeHUs TEeHETUKU YeJIOBeKa: FeHealloTMYeCKUi, ONM3HEIOBbIN, ITUTOTCHETHUECKUN,
HOMYJISILIMOHHO-CTAaTUCTUUECKUN, MOJIEKyJIgspHO-reHeTuueckuil. COBpEeMEHHOE OmpeJeeHne
TE€HOTHIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUITMPOBAHKE, B TOM 4Hciie ¢ momoibto [TIP-
aHanuza. HacnencrBennbie 3a0oseBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE OOJIE3HU YeJIOBEKa.
bone3nn ¢ HacneACTBEHHON MNpPeApPacloOiOKEHHOCThI0. 3HAYEHHWE MEIMUIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JIEYEHUU TIeHETUYECKUX 3a00jeBaHUI dYenoBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTHUECKUE aCIEKThI
MCCJIEJOBaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YENOBEKAa K (PU3UYECKOMY U
XUMHYECKOMY 3arpsi3HEHUIO OKpyskarolled cpenpl. ['eHeTmyeckass IpenpacrnoiokeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JleMoOHCTpanun

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

IpakTuyeckast pa6ora «CocTaBl€HUE U aHATU3 POJIOCIOBHOM.

Tema 15. Cenexuusi opraHu3sMoB

JomecTukanuss ¥ cenekius. 3apoxACHUE CEJIeKIUMU W JoMmecTtukauuu. Yuyenue H. WM.
BasuioBa o LleHTpax mpoucxokIeHus: 1 MHOrooOpa3usi KyJIbTYpPHBIX pacTeHui. Ponb cenexnuu
B CO3/IaHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mopoja, ImTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HaciaeACTBEeHHON m3mMeHunBocTd H. WM. BaBuioBa, ero 3Hauenue mist
CEJIEKLIMOHHOM paboOTHI.

MeTtop! cenekiMoHHON paboThl. VIcKycCTBEHHBII O0TOOp: MacCOBbIM U UHIUBUYaJIbHBIM.
Dranbl KOMOWHAIIMOHHON celeKiuu. VcrnbITanne Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp M0



TEHOTHUITY C TIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PammanvoHHBIR U
XUMHUYECKH MyTareHe3 KaK WCTOYHMK MYyTallMid Yy KYyJbTYpPHBIX (OpPM OpPraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomOuHaHTHbIX JIHK s
IIOJIYYEHUS UCXOTHOTO MaTepHraa JUlsl CEJICKLINH.

[Tonydyenune mnonumionnoB. BHyTpuBuzoBas rulpuaumszanus. bIM3KOpPOICTBEHHOE
CKpelIrBaHue, WM HHOpuauHT. HepoacTBeHHOE CKpeluBanue, Wik ayTopuaunr. I'ereposuc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtaanéHHas rubpuaU3anus.
[Ipeononenue Oecriogusi MEXBHUAOBBIX T'MOpUAOB. JIOCTMKEHMSI CENEKLUMU pPAacTeHUH U
JKUBOTHBIX. «3€1E€Hasl pegontoyusLy.

CoxpaHeHue U HU3YUYEHHE T'€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH U MX JIUKHUX
poauyeil s Co3aHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamiul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ npUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCAeO08aHUL, NepedosblX uoell u
NnepCcneKmuBHbIX MexHOI02UlI.

JleMoOHCTpanuu

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

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUII,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH», «METOIbl CEEeKIUN»,
«Otnanénnas rudbpuauzanusy, «MyTtarenes».

JlabopaTopnasi pabdora «/3ydyeHue coOpToB KyJbTYypHBIX PAaCTE€HMH M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JladopaTopHasi padora «/3ydyeHrne METOJIOB CEJIEKIIUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHun.

Ikekypeust «OCHOBHbIE METO/BI M JIOCTHXKEHHUS CEJEKIMH PAacTeHH M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTaHIHMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTeXHOJIOTUsI M CHHTeTH4YeCKasi OMo10rus

OOBEeKThl, HCMONb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE U TKaHEBBIE KYJbTYpHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepucTUKa. TpaaulmoHHas OuOTeXHONOTus: XjeboreueHue,
MOJy4€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoburoiaornueckuii cuures. OObeKThl
MUKpoOHonornyeckux TexHonoruil. [I[ponsBoactso Oeiaka, aMUHOKUCTIOT U BUTAMHHOB.

CozlaHue  TEXHOJNOTMM M MHCTPYMEHTOB  II€JICHANpPAaBICHHOIO  M3MEHEHHs U
KOHCTPYMPOBAHUSI TEHOMOB C II€JIbIO MOJYYE€HHs] OPraHU3MOB M X KOMIIOHEHTOB, COJIEp KallInX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE Ty TH.

Knerounass unxkeHepus. MeToapl KyJbTypbl KIETOK M TKaHEH pacTeHUH MU >KMBOTHBIX.
Kpuobanku. Comartnueckas ruOpuau3zanus M coMaTH4eckuil smOpuorenes. lcmonb3oBaHue
TalylOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonav3oeanue
MOHOKJIOHANbHBIX U NOJUKIOHALHBIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SANWIIEKIETOK M KIOHUPOBaHUE >KUBOTHBIX. MeETOA TpaHCIUIAHTALUUU sIIEp
KIETOK. Texuonocuu 0300poeieHus, KyIbMUUPOBAHUs U MUKPOKIOHANbHO20 PA3ZMHONMCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U TeHHass MHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeéHa U KOHCTPYUPOBAHHUE
pexombunanTHeiXx [IHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUSI U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJOTUYECKHE M OSTHYECKHE Npo0JieMbl Te€HHOU
WHXEHEPUHU.

Menunuackue 6uorexunonoruu. [loctrenomuas mudposas menunuaa. [1I[P-nmuarnocTuka.
MeTab010MHBIH aHATH3, TEHOIIEHTPUYECKHIA aHAIN3 TIPOTEOMa YeJI0BEKa JIJIsl OLIEHKH COCTOSHUS



ero 310poBbs. Mcmonb30BaHWE CTBOJIOBBIX KJIETOK. TapretHas Tepamus paka. 3D-
OuoumxeHepusi s pa3pabOTKM  (PyHAaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJOTHIA,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHHEM TEXHOJOTHM TpEXMEpHOro OHONPUHTHHTA U
cxkaddonaunra 175 penieHus 3a1a4 NePCOHATU3UPOBAHHON METUIIUHBI.

Coznlanue BEKTOPHBIX BaKLUMH C LEJIbI0 oOecreyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBieHHEe MOJICKYJISIPHBIX MeXaHU3MOB (pyHkimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OnacHble 3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuupt u  cxembl:  «Vcrmonb3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJICHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I'eHHas HHXKXEHEPUI».

JladopaTopHasi padora «3ydeHne 0ObeKTOB OMOTEXHOJIOTHI).

IIpakTyeckas padora «lloayueHrne MOIOYHOKHUCIBIX IPOAYKTOBY.

Ikekypeust «buoTexHonorus — BaxkHeilas npou3BOAUTENbHAS CHJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOICTBO).

11 KJIIACC

Tema 1. 3apo:kaenne u pa3BUTHE IBOJIOLMOHHBIX NPeACTABJICHUH B 0M010TMHI

OpomonnonHas teopus Y. Jlapsuna. [Ipennocbuiku BO3HUKHOBEHMs 1apBUHU3MA. JKU3Hb
Y Hay4dHas aearenbHocTs Y. JlapBuHa.

JBwxymue cuiabl 3BoonMM BuioB 1no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTh
Pa3MHOXXEHHSI OPTraHU3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, OOppba 3a CyIIECTBOBAHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Od¢opmnenne cunrerndeckoil Teopun 3Bosounu (CTI). HelitpasibHas Teopus 3BOJIIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrUs. 3Hau€HHE HBOJIOLMOHHON TeOopuH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpA.

JleMoHCTpanun

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

Tabmunel u cxembl: «CucreMa xuBoid nmpupoasl (o K. Jlunnero)», «JlecTHuma *uBbIX
cymectB (rmo Jlamapky)», «MexaHu3sM (opMUpOBaHUS TPHUCIIOCOONCHUH Yy pacTeHud u
#KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra myremectsust Y. lapsuna», «Haxonku Y.
HapBuna», «®Popmbl 060pbOBl 3a cymecTBoBaHue», «lloponsl romy6eit», «Muoroo6pasue
KyJbTYPHBIX GopM KamycTeD», «Ilopoasl JOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuaoB (mo Y. JlapBuny)», «Cxema COOTHOUIEHHS ABIKYIIUX CHJI 3BOJIOLMH», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUUECKO TE€OpUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Boonusi 1 €€ pe3yJbTaThl

[Tomynsimust Kak 3JeMeHTapHas eAuHula 3Bomold. COBpeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYphl NonyJsiiuii. MI3mMeHenne reHodoH 1a MONMyJISAIUN KakK
AJIEMEHTApPHOE SBOJIOLMOHHOE SIBIICHHE. 3aKOH TIeHeThdeckoro pasHoBecus [[x. Xapam, B.
Baitnbepra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIBI) HBOJMIOUMHU. MyTallMOHHBIA Mpoliecc.
KomOunatuBHass m3aMeHUuBOCTh. [lpelid reHoB — ciryuyaiiHble HEHANpaBJICHHbIE W3MEHEHMS
4acTOT ajuiesied B momyssinusx. DQPdekT ocHoBaTens. Ipgexm OYymbLIOUH020 20PIbIUKA.
CHudicenue 2eHemuyecko2o pasHooopasus: npudunvl u creocmeus. Illposenenue s¢pghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyiayusx. Murpanuu. W3omsmus  momymsiui:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Ononornyeckas (penpoayKTUBHAs).

EctectBeHHbIil 0TOOp — HampaBistomuii gaxtop 3BojouUd. POPMBI €CTECTBEHHOIO
oTOopa: NBHUXKYIIMHA, CTaOWIM3UPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IloigoBoit oTdop.
Bo3HUKHOBEHNE U 3BOJIOIUS COLUATBHOIO MOBEIEHUS KUBOTHBIX.



[TprcnocoOaeHHOCTh OpraHU3MOB KaK pe3yslbTaT MHKPO3BOIIOLMU. Bo3HMKHOBEHUE
npucnocoOieHuil y opranuzmMoB. Apomopdo3ssl u unmoananrtamuu. [Ipumeps nmpucrnocodaeHuit
y OpraHu3MoB: Mopdosnorndyeckue, QU3NOIOrHYECKHe, OHOXMMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTA OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3yibTaT MHKPO3BOJIIOLHU.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilyth u cnocoObl BUI00Opa3OBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CUMIATPUYECKOE (PKOJIOTMYECKOE), «MTHOBEHHOE»
(monurutonn3anus, rudpuau3anys). JuTeabHOCTh ABOTIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp  »BoOmrOnMOHHON OuonmorMM B  pa3pabOTKE HAYYHBIX METOJOB COXPAaHEHUS
6uopazHooOpazusa. MUKPOIBOIIOLMUSA U KO3BOJIOLUS Iapa3sUTOB U MX X03s5€B. MexaHU3Mbl
(GhOopMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpaunu

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

Tabnuupl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTbY, «[lomynsuonHas CTpyKTypa BUa»,
«Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepra», «/IBuKyliuMe CHJIBI  3BOJIOLUNY,
«OKoJIoTHYeCKass M30JSIIMs MONyJsIMiA ceBaHCKOM (dopenny», «['eorpaduueckas H30IALUA
JIMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Aaypckoit», «[lonmyasuuoHHbIE BOJHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCcTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CyLICCTBOBAHUEY, «MnpycrpuanbHbli MEJIaHU3M», «Kusbie HCKOIIa€MBIE»,
«IToKkpoBUTENBCTBEHHAs: OKpacka >XMBOTHbIX», «llpemympexnaromias okpacka >XUBOTHBIX»,
«®Dusnonoruueckue agantauun», «lIpucnocobiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBbHOCTHY,
«Kpurtepun Buna», «Bunsl-aBoiiHuku», «CTpykTypa Buzaa B npuponae», «CrocoOsbl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBanwe TPEX BUAOB  JIAHABIIECH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHUJOB cHHUL, «llomumiaouasl pactenuit», «KamyctHo-
peneUHBINA THOPUTY.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, dydesaa NTHUI] U 3Bepel ¢
IpUMepaMu pa3jINyYHbIX MPUCIOCOOJIEHUH, Yyyesla NTHUIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHHi OJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BrisiBJIeHHE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIA.

JlaGopatopnas pabora «IIpucrnocobieHust OpraHusMOB U HUX OTHOCHTEJbHas
11EJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3sosionusi 1 eé pe3yJbTaThl

MeTtoapl n3ydeHust MakpodBoJronuu. IlaneoHTonornueckre METoIbl N3y4eHUs IBOJIIOLINH.
[Tepexonubie Gopmbl U PUIIOrE€HETUYECKUE PSAIbI OPTAaHU3MOB.

buoreorpapuueckue Metonsl usydeHus sBomouuu. CpaBHeHue ¢uopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue ooactu 3emiau. BUasl-oHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYecKre METOJbl M3yUYEHHs HBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSBICHMS SBOJIOIMOHHBIX HOBILIECTB.
["'oMostornyHbIe ¥ aHAJIOTMYHbIE OpraHbl. PyquMeHTapHble Opranbl U aTaBUu3Mbl. MOJIEKyIIIpHO-
reHeTUYecKne, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHe METOAbl HM3yYeHHUs  HBOJIOLHUU.
["omonornynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOEHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaI[i{ U SBOJIIOIHSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUUU. [lpunyun  cmeHvl  QYHKYuULL.
HeoOpatumocTs 3Bostonuu. AnantiuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIOIHH.

JleMoHCTpanun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromrep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psi/l JTOIAAN», «APXEONTEPUKC», «3Bepo3yOnIe
amepby, «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emnn», «Jlpeiid KoHTHHEHTOBY, «PenukTel», «HavanpHble CTaguu SMOPHOHAIBLHOTO



pa3sBUTHA  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpHI YENIOBEKa W MIMMIIaH3e», «[maBHBIE
HalpaBJIEHUs 3BOIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKH HMCKOMAeMbIX OCTaTKOB OpPTaHHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUICKLIIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple rumoTe3sl MPOUCXOXKICHUS >KU3HUM Ha 3emuie. AOHWOreHe3 W MaHCIEPMHUSL.
JloHayuHble NpEACTaBICHUS O 3apOXKICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa MOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHue )Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HEOpraHUUecKoi 3Bostonuu. [lnanerapuast (reosorudeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIOLMS. AOMOreHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Omnapuna, rumore3a nepBuuHoro OyiboHa Jx. XongelHa, reHeTndeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u runoreza «vupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaemble OpraHMYECKHE OCTaTKU.
['eoxpoHonoruss u e€ Meroasl. OTHoOcuTenbHass M aOCOJMIOTHAss  IEOXPOHOJIOTHUS.
['eoxpoHoOrMUecKast mKasa: 30Hbl, Ipbl, IEPUObI, FTTOXH.

HauvanpHble 3Tanbl OpraHnyeckoi sBosronuu. llosBiieHne W 3BOMIONMS MEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. Bo3HuUKHOBeHUE mepBbIX 3KocucTeM. COBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor IepBbIX Ha 3eme coobuiectB. Ctpomaronutsl. [Ipokapuorel u
9YKapUOTBHI.

[Tpoucxoxaenue 3ykapuor (CUMOMOreHe3). DBOJIOLMOHHOE MPOMCXOXKAECHUE BHPYCOB.
[IpoucxoxaeHre MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HHUKHOBEHHWE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHoBHBIE 3Tanbl ABOJIIOLMU BbICIIUX pacTeHUd. OCHOBHBIE apoMop(o3bl PacTEHUU.
Beixon pacrennii Ha cymry. IlosBieHHMe CHOpPOBBIX pAacTeHHH M 3aBOEBAHUE MMM CYIIH.
Cemennble pactenus. [IporcxoxkaeHne BETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpulickuii B3pbIB — MOSIBIICHME COBPEMEHHBIX TUIOB. lepBbie XOopoBbIE
*KHUBOTHBIE. J)KHU3Hb B BOjie. DBOJIOIUS MO3BOHOUHBIX. [Iponcxoxaenne am¢puOuii U penTHInii.
[Ipoucxoxaenne miekonuTaromux W nTUI. [lpuHIn kimoueBoro apomopdoza. OcBoeHuUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazButue xu3nu Ha 3emiie 10 3paM U MepUuoaaM: apxeu, MpoTepo30i, Maaeo30il, ME3030H,
KaifHo30M. OOmias XapakTepHCTHKa KIUMaTa W TeoJorHyeckux ImporeccoB. [losBienue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUpPAHUS — DKOJOTMYECKHE KpU3UCHI Iponutoro. IlpuuuHel U cneacTBus
MacCcOBBIX BbIMUpaHUil. COBpeMEHHBIH IKOJOTHUECKUI Kpu3uc, ero ocobeHHoctu. IIpobiema
coxpaHeHHUs OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUN OpraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpl n cxembl: «Cxema ombita @. Peqny, «Cxema onbita JI. [lactepa mo u3ydeHuro
camo3apoxkJeHus Ku3Hm», «Cxema omnbita C. Muiepa, I'. FOpu», «3OTtansl HeopraHM4ecKon
sBoroIMNY, «['eoxpoHonoruueckas mikanay, «HadanpHble 3Tanmbl OpraHUYeCKOW SBONIOIUNY,
«Cxema o00pa3oBaHUs DJYKapHOT MyTéM cuUMOHOreHe3a», «CucremMa 3>KUBOM MHPUPOIBD»,



«Ctpoenne Bupyca», «Apomopdos3sl pacteHuit», «PurMOPUTEY, «OIHOKIECTOYHBIC
BOJOpOCIN», «MHOIrOKIETOUHBIE BoOAOpoCHn», «Mxm», «llanoporHuku», «lomoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pPa3BUTUSA IKUBOTHOIO MHpPay,
«ApomMopho3bsl  KHBOTHBIX», «IIpocteiimme», «Kumeunononoctasiey, «llmockue dvepBu»,
«HieHncTOHOTHEY, «PbI0BDY, «3eMHOBOJHBIEY, «IIpecmpikaromuecs», «IItnnem,
«Munexkonmraromuey, «Pa3Butue KM3HM B apXeWckou apey, «Pa3BuTue IKHM3HU B
MPOTEPO30MCKON 3pe», «Pa3BuTue >KU3HU B TMANCO30MCKOM dpe», «Pa3BUTHE KU3HU B
Me3030MCKOl 3pe», «Pa3BuTHe »U3HM B KaillHO30MHCKON »3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPA».

O6opynoBanue: repOapuu pPAcTEHUH Pa3IUYHBIX OTIEIOB, KOJUICKIIUA HACEKOMBIX,
BJIQ)KHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMM HIJIOKOXKHX, CKEJIECTBHI
IIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJE3HBIX
HCKOIIAEMBIX, MYJISKA OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoaenupoBanue onsiToB Muniepa—tOpu no
U3yYEHHUIO Aa0MOT€HHOr0 CUHTE3a OpPraHUYEeCKUX COeIMHEHH B IEPBUYHOM aTMochepey.

JladbopaTtopnasi pabora «/3ydeHne M ONUCAaHUWE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnyeckass padora «l3yueHne o0COOEHHOCTEH CTPOEHUS pPACTEHHH pa3HBIX
OTJIEJIOBY.

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

Tema 5. IIpoucxokaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl n 3agaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoxmerBo  uenoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHYECKOE IIOJIOKEHHE  YEJIOBEKA.
CBugeTensCcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CpPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TMoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0K/I€HNE U KOMIUJIEKC CBSI3aHHBIX C HUM NpU3HAKOB. Pa3BuTHE roJI0BHOTO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBuwxyume  cuibl  (pakTophl)  aHTPONOreHe3a:  OWOJIOTMYECKUE,  COLUANIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpasHble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHUE MOHTHJIBl — OOLIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U J0eH. ABCTPaTONUTEKH —
JIBYHOTHE NpEIKH JiroAe. YenoBek ymenslid, MEepBbIE U3TOTOBJICHMS OpyAMi Tpyaa. Uenosek
MPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
o011 MpeoK HeaHePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KaK BHJ JIOAECH XOJOIHOro KiIMMara. YenoBek pa3yMHBI COBPEMEHHOTO THIIA, IEHUCOBCKUMI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuka.

DOBOJIIOLIMS COBPEMEHHOT0 4enoBeka. EcTecTBeHHBI OTOOp B MOMYJISALUSAX YEIOBEKa.
MyTtaunonssiit poriecc U noaumopusm. [lomymsioHHbIe BOIHBI, Ipeil() reHoB, MUTpalus U
«a(h ekt ocHOBaTENSH» B MOMYJISLUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacebl. [lonste o pace. bonbuime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (IKBaTOpUANIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOONEHHOCTh  4YeloBeKa K  Pa3HbIM  YCJIOBHUSAM
OKpyXaromiei cpeapl. BiausHue reorpadguueckoi cpenbl U jpeiida reHoB Ha MOp(hOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3nWdeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMSI M MaJCOAHTPOIIOJIOTHSI  YEJIOBEUECKUX  IOIMYJIALHM.
buoconumaneHple  HMCCIEeNOBaHWSA — NPUPOJBI  4enoBeka.  McecinepoBaHue — KODBOJIFOLUU
OMOJIOTUYECKOT0 M COLIMAIILHOTO B YEJIOBEKE.



JleMoHCTpauMu

IToprpersr: Y. lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmuubt u  cxembl: «Meronsl aHTponosiorun», «['0lMOBHOH MO3r uyenoBekay,
«YenoBekooOpa3Hbie 00€3bsHB, «CKENeT YeloBeKa M CKeNeT IIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOrEHE3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4eaoBek ymenblit», «HenoBek NpAMOXOIAIINN», «JIeHUCOBCKUI YEI0BEK»
«Heanpepransup», «KpomanboHusl», «lIpenkm denoBeka», «OTambl BOITIOLUHU YEIOBEKAY,
«Pacepl yenoBekar.

OO6opynoBaHue: MyJIsS KM OKaMEHEJIOCTEH, MpeIMeTOB MaTepUallbHOW KyJIbTYphl IIPEIKOB
qyenoBeka, penponaykiuu (dotorpadun) KapTUH C MHQOJOTHYCCKUMH U OHOJICHCKUMU
CIOKETaMH ITPOUCXOKIECHUS YeoBeKa, (poTorpaduu HaX0A0K MCKOIAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esOBEKa M uepena LIMMIAaH3€, MOJENb KHCTH YEJOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

JlaGopaTtopnas pabora «M3ydeHne o0OcCOOEHHOCTEH CTPOCHHMS CKeJeTa 4YelOBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTnyeckas padora «/I3yuyeHune 3K0JOTMYECKUX afaNTalui YETOBEKaY.

Tema 6. OJxoyorussi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJI0PraHU3MEeHHBIX CHCTEM C OKpY:Kaloule cpeaoi

3apoxkaeHue W pasBuTHe 3Kojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHUMH HayKaMH.

Metonsl skonoruu. [losneBbie HaOmOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOJHBIE U
naGopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpY Karolledl cpejbl: JIOKAJIbHBIMH,
pErHOHANIbHBIN U TJI00AJIbHBIN.

3HAaueHUE DKOJOTMYECKMX 3HAHUM U1 4YEJIOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H 4eJIOBEUeCTBA C MNpuUponod. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIBTYpbl M
HKOJIOTMYECKOM IPAaMOTHOCTU HACEJICHUS.

JleMoHCTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxemsl: «Paznensl sxongorun», «MeToabl 3Konorum», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH Cpeab».

JlabopaTopnasi padora «/3ydeHrne METOI0B KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. OpranusmMsl U cpega 0OMTaAHUSA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
DKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEeCcKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JieMcTBUS 3Kojdoruueckux ¢akropos. IlpaBuno munnumyma (K. [npenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIEC U CTEHOOUOHTHBIE OPTAHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak dKOJIOTHYecKuil paxTtop. JlefcTBrE pa3HbIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temnepatypa kak skojorudeckuil ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHU3MBI.
[ToMKMIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxsocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTreHuil K MOAJIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHoOUIeHHIO K Boje. IlpucnocoOnenus
’KUBOTHBIX K HU3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs, TIIyOMHHAs
MOJMIOYBEHHAsA, BHYTpPHOpPraHu3MeHHas. DU3NKO-XMMHUYECKHEe OCOOEHHOCTH cpel OOuTaHus
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonornueckue putmel. BHemHne v BHyTpeHHHE pUTMBL. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HH.



JKuznennbie ¢opmbl opranu3mMoB. [lonsitue o xuzHeHHou (opme. KuzHeHHBIE POpPMBI
pacTeHUM: JaepeBbsl, KyCTAapHUKHU, KYyCTAPHUYKH, MHOTOJETHUE TpaBbl, OJHOJETHHE TpPAaBhI.
JKuznenneie (GoOpMBI KMBOTHBIX: THIPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJICHCTBUM:  KOHKYPEHLIUS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Koomeparus, MyTyaJiu3M, KOMMEHCATN3M
(KBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduyeckue  B3amMOIEUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYECKHX B3aUMOJICHCTBUUN JUIS CYIICCTBOBAHHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue GaxToped», «CBETOBOM CHEKTP», «IKOJIOTHYECKUE
TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TeIIOKpOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DU3NONOrMYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOUTaHHUS OPraHU3MOBY,
«buonornyeckue puTMbD, «KuzneHusie Gopmbl pacTeHHi», « Ku3HeHHbIE (POPMBI JKUBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCcTeMa XBoitHoro necay, «llemu mutanusy,
«XumHuvectsoy, «llapazutusm», «Konkypenuus», «Cumonosy», «KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHHd M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOUBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacteHusi, repOapuM U KOJUIEKLIMHM TEIJIOJIOOMBBIX, 3MMOCTOMKHX, MOPO30YyCTONUMBBIX
pacTeHuid, uydeia MTUIl W 3Beped, repOapuul pacTeHUU, OTHOCSIIUXCS K THUrpoduram,
kcepouram, me3oduTaM, KOMHATHBIC PACTCHHS IaHHBIX TPYII, KOJUICKIIMH >KHBOTHBIX,
OoOUTAIONMX B Pa3HbIX cpefax, repOapuy U KOJUIEKIIMH PACTeHUU M KUBOTHBIX, 00JIaJaroIInX
yepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH JKU3HM, repbapuu u
KOJUIGKIIUM PACTEHUH W >KUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
YYaCTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paboTta «BrisiBIeHHe MPUCTOCOOICHHII OPraHU3MOB K BIUSHHUIO CBETAY.

JladopaTtopnasi paGora «BbIsBIeHHE TNPUCITOCOOJICHUN OPraHU3MOB K  BIIMSIHHUIO
TEMIIEPATypPbI».

JladbopaTopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
OoOUTaHU.

Tema 8. Dxos10orust BUAOB M NOMYJIALMI

DKONOTUYECKHE XapaKTePUCTUKH TomyJssiun. [lomynsmnus kak OHoioruyeckas cucTemMa.
Pons HeomHOpoaHOCTH cpenbl, GU3MUECKUX OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJIsiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISINH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas W TOJOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Dkojoruyeckas CTpykTypa nomyssiuuu. OleHKa YHCIEHHOCTH MOmyJsuuu. JuHamuka
NONyJIALMK U €€ perynsdius. buornueckuil moreHuuman nonyasauuu. MoaenupoBaHue JUHAMUKU
nonymsuun. Kpusble pocta uyucieHHocTH mnonyisiuu. KpuBbsie BbDKuUBaHMs. Perysius
YUCIEHHOCTH TOMYJSIUNA: POJb (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu BuaoB (I- u K-crparerun).

[Tonstue 00 »sKojmormueckoi Hume Buaa. Mecroobutanue. MHoromepHas MOJENb
skosornyeckord HumM Jx.M. Xatuuncona. Pazmepsl skosiornyeckoil Humm. [loTeHunansHas u
peann30BaHHAas HUIIIU.

Bun kak cucrema nomynanuil. Apeansl BUAOB. BHUIBI M UX KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJTICHTBHI.

3aKOHOMEPHOCTH TIOBEICHUS W MUTPAMil >KUBOTHBIX. bHoIornueckne WHBA3HHU
Yy>KE€pPOJIHBIX BU/IOB.

JleMoHCTpanun

IToprper: Ix. M. XaTuynHCOH.



Tabmuip! 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpyKTypa mnonyusiun», «Bo3pactHble mnupamuasl nomyisuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3€MJIM pa3Iu4yHbIMH OpranuzMamu», «Mopenb skonmornuyeckord Humu Jlx. W.
XaT4YuHCOHAY.

O6opynoBanue: repOdapuu pacTeHU, KOJIEKIIUN KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHns ceMsH pacCTeHHI K PacCEIICHUION.

Tema 9. DKo0rusi cO00IIECTB. DKOJOTHYECKHE CUCTEMBI.

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

Okocucrtema kak oOTkpeiTas cucrema (A. k. Tencnm). DyHKUMOHATBHBIE OJIOKH
OpraHU3MOB B JKOCHUCTEME: IPOAYLEHThl, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abuorndyeckue O10KK dKocucTeM. [10UBBI M WUJIBI B KOCHCTEMAX.
KpyroBopoT BelecTB 1 MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. brioMacca u nmpoaykuus. DKOJI0rH4ecKre MUpaMubl
qricesn, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBUuHbIE U BTOPUYHBIE CYKIIECCUM M HX
IPUYMHBL. AHTpONOreHHblE BO3JCHCTBUS Ha cykueccud. KimmakcHoe cooOuiecTso.
buopasHoobpasue u noaHoTa KPyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpuponHbIEe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKOCUCIeMbl MOpeu U OKeaHos.
Dxocucmemvl myHop, i1ecos, cmenell, Ny CMvlHb.

AHTpPOIIOT€HHBbIE  JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmuuus wmexay
AHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCHCTEMAaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u dayna.
CunanTponuzanus ropojackoi ¢ayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (DOPMHUPOBAHMS  OCHOBHBIX  B3aMMOJACUCTBUI  OpraHU3MOB B
skocucteMax. Poab kackadnoco aghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXKAY CMEXHBIMU
ADKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJSALMA HW 3KOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPOIIOIE€HHBIX BO3/IEHCTBUI.

Mexanuzmol  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooI0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanuu

[Toprper: A. JIx. Tencnu.

Tabmune! u cxembl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA IMIMPOKOJIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIBHBIE TPYNIbl OPraHU3MOB B OJKOCHUCTEMED,
«KpyroBopor BemecTB B 23KkocucteMe», «llemn mnuTaHus (macTOMIHAs, JETPUTHAsN)»,
«OKoJOorHYecKas MUpaMua Yucen», « IKOJIOrndeckas mupamuia OMoMacch», « DKOJOrHUEcKas
nupamuja sHeprum», «OOpasoBanue Ooiorta», «llepBuunast cykueccus», «BoccraHoBinenue
Jeca Iociie moXxapa», «IKOCUCTEMa 03epa», «ArpoueHo3», «KpyroBopor BemecTB M IOTOK
SHEpPruM B arpoueHose», «IIpumepsl ypboskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIUM HACEKOMBIX, dydesia NTHUI] U 3BEpeH,
rep6apuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHH, aKBApUYM KaK MOJIEb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yueHue u onrcanue ypOoo3KOCHCTEMBD».

JladopaTopnasi padora «/3yueHnue pasHOOOpa3uss MEJIKUX TMTOYBEHHBIX YJICHUCTOHOTHX B
pa3HBIX IKOCHUCTEMAX).

IKeKkypeust «IKCKypcHsi B TUIIMYHBINA OuoreoneHos (B n1yOpaBy, Oepe3HsK, €bHUK, Ha
CYXOJIOJBHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO).



IKCKYpCHsi « DKCKYPCHS B arpO3KOCUCTEMY (Ha T0JI€ WIIA B TETNTHYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocHcTEMA

buocdepa — obmiennanerapHas 00ojgoyka 3eMiM, TJie CYHIECTBYET WM CYIIECTBOBaJa
xu3Hb. Pa3Butue npeacrasnenuii o obuocdepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepuaackoro o
ouocdepe. O6aactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Mochepsl U ero GyHKITUH.

3aKOHOMEPHOCTH cymiecTBoBaHUsS Onocheprsl. OcobeHHOCTH Omochepsl Kak TIo0anbHON
sKocuctembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTre0OXMMHUYECKUE IUKIIBI (YIIepoa, a30Ta). PUTMUYHOCTD sBNeHHI B 6uocdepe.

3onanbHOCTh 6uOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TyHJpA, XBOIHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIECa, CTENU, CaBaHHbI, IIyCThIHHU, TPOIIUYECKUE JIECA,
BBICOKOTOphs. KiiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa W (yHKIMS S>KHUBBIX CHCTEM, OIICHKAa WX PECYpPCHOTO TMOTCHIHMAla |
O6uochepHbIX QYHKIIHA.

JleMoOHCTpanuu

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

Tabmuubl u cxemsr: «I'eoctepsr 3emnny, «Kpyrosopot azora B mpupoae», «Kpyrosopot
yraepoaa B npupojae», «Kpyrosopot kucinopoaa B nmpuponae», «KpyroBopot Bojabl B IPUPOIEY,
«OcHoBHBIE OuoMbl cymmy», «Knumatmdyeckue mosica 3emnmn», «Tynmpay, «Taiiray,
«Cwmemannbiii - nec», «llupokonmuctBenHsli Jnecy, «Cremb», «CaBanHay, «llycThiHsY,
«Tponwnyecknii nec».

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. Yesi0BeK 1 OKpYysKaIIas cpeaa

DKoJorMYecKre KpHU3HChl M WX NpuuuHbL. Bo3neiictBue uyenoBeka Ha Ouochepy.
3arpsisHeHUE BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne KiinMara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
pPacTUTENIHHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPHUHIIMITBI OXPaHbI MPUPOABI. KpacHble KHUTH.
Oco60 oxpansiembie nipupogubie Tepputopun (OOIIT). boranudeckue caabl U 300J0THYECKHE
MapKu.

OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbl. ParonanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe OuoJjoruueckoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH INI00ATBHBIX SKOJIOTMYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI0 Kpu3nca
Y €T0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3BuTHe METOOB MOHMTOpHMHIa pPAa3BUTHS OMNACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvuvle ungopmayuonmsie
cucmemvl, obecneuugaroujue 00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OcHosbl IKopeaburumayuu SKOCUcmem u cnoco608 60pvobl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHuvix 5KOCUCTEM.

JleMoOHCTpanun

Tabmuel U cxeMbl: «3arpsi3HeHue aTtMmocepbl», «3arps3HeHHe TUAPOCPEpbD,
«3arps3HeHre mouBbl», «[lapHukoBeili  3ddexkr», «Ocobo oxpaHseMble NPUPOAHBIE
TeppUTOPUNY, «MOJeNu yIpaBIsieMOro MUpay.

OGopynoBanue: ¢dortorpadun OXpaHSIEMBIX pacTeHUH W KUBOTHBIX KpacHoW KHUTH
Poccuiickoit ®denepanun, KpacHoi kHUrM pernoxa.



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

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHbIC.

B cTpyKType JMYHOCTHBIX pe3yJbTATOB OCBOCHUS MPOTPAaMMBbI 1O OMOJOTHH BBIICICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAaMOOIPEAEIEHUIO,
Hanuyue momusayuyu K OOyUEHUI0 OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN PAa3BUTHUSA
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B
CBOCH  JESATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMU  YCTaHOBKAaMH, TPHUCYIIMMH  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS ~ SKOJIOTHUYECKOH  KYJIBTYPBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOI M BOCIUTATENBHOHN JESITEIHbHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHICKHIMHU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOLEeccaM CaMOIlO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpyJa U CTAapIIEMy HOKOJEHUIO, B3aUMHOI'O
YBOXEHUS, OEpPEeKHOTr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS y4eOHOro mnpeamera «buomorus» MomKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIui, MO3UTHUBHBIX BHYTPEHHHUX
yOEXKIEHUH, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  0oOIIecTBa,
pacuIipeHne XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCE pean3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  00ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIE€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBaXKEHHE 3aKOHa U
MIPABOIOPAJIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH NESTETHPHOCTH NPU CO3JAaHUU YIEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE yYHATHIBAaTh B CBOMX JCWCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLUATBHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBIIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a]a4, YBAXKUTEIHHOIO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKJAEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTNYECKOTO COIEPIKAHUS;

TOTOBHOCTH K TYMaHUTapPHOH M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON UICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTHM mepea PoauHOM, roproctu 3a CBOW Kpai, CBOIO
PonuHy, cBOM S3BIK U KYJIBTYPY, IPOLILIOE M HACTOSIIIEe MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;



IIEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IMPUPOJBL,
nocTikeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIGHME M pa3BUTHE
Ouosornu, MOHUMaHUs 3HAYCHHs OMOJIOTMH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAylIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISM, CO3JaHHUI0O CEMbU HAa OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHWE K MHpPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHE YMOIMOHAIEHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICHUE MPOSIBIATH
KayecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocHMTAHHWS, (POpPMHPOBAHHMA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U peain3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOIIIO/ICHNE TUTHEHUYECKUX TPABWII M HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynspHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
TIOBEJICHHS B CUTYAIHSIX, YTPOXKAFOIINX 3I0POBBIO U )KU3HH JFOJICH;

OCO3HaHME MOCJIEJICTBUM M HENPUSATHS BPEAHBIX MPUBBIYEK (yHOTpeOJIEHUS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00UE;

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOTMUYECKON M COIIMAIbHOM HAIIPABICHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHHUPOBATH W CAMOCTOSITETIHHO  BBINOJHATH  TaKykO
NesITebHOCTD;

MHTEpEC K pa3iuyHbIM cepam mpodeccuoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILATh
0CO3HAHHBII BHIOOP OyAyIIel Tpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHbIE [IaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUpPOAe KaKk UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
MIOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX ITOCIIEICTBUH ISl OKPYIKAIOIIEH CPEIIBI;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOrMYeCKUX Mpo0eM U MMyTel ux perieHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpETaeMble TIPU U3yUYEHUH OMOJIOTHW 3HAHHUS U YMEHUS
IOpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (coOmroaeHne
NpaBUJI TOBEJCHHUS B TIPHPOJIC, HANPABICHHBIX HAa COXpPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOIHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC HKOJIOTHUECKUE MOCISACTBHUS MPEIITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM JIESITETbHOCTH SKOJIOTMYECKOW HAPABIECHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKdl U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€  KYJbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEXK]1y JIFOJIbMHU U TTIO3HAHUSI MUPA;

MOHWMAaHUE CIeNUPUKH OUOJIOTHM KaK HAyKH, OCO3HAHUS €€ poiau B (OPMHUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroIlleM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruH Mpo0IeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMK: OOCCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHMYECKHX 3HAHWU B LIENSX MOBBIIMICHUS OO0IIeH
KyJbTYPBl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTHU o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB ITO3HAHMS, MCIOJb3YyEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS JJIs aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJb30BaTh OHMOJOTHMYECKHE 3HAHHS MM pelieHus
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIECTBISATH MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO IETEIbHOCTh MHANBHAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBUHM C >KHU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3yibTaThl OCBOCHHUS yueOHOro mpeamera «buomorusy BKIHOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MexXmpeMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TpOIecC, CHCTeMa, HAayuHbId (DaKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHE, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyTrHe); yHUBEpcajIbHbIE
yueOHble JeiicTBUs (MO3HaBaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIE), 00eCreunBaroye
dbopMupoBaHre (PyHKIMOHAJIBHON T'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMH OOYyYarolIuXcs;
CIIOCOOHOCTh 00y4Jaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXKIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE JEWCTBUS B I103HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.



B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOyuaromierocsi OyayT copMupoBaHbl MMO3HABAaTEIbHBIC YHHUBEPCAJIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpCAIbHbBIE
yueOHbIe JIeHCTBUS, COBMECTHAS I€ATEILHOCTb.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJDKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICHT OHOJIOIMYECKHX
MOHTUM (BBLIEIATH UX XapaKTEPHbIC PU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHITUSIMHU);

OTIpeNeNiATh WENU MACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUIKCHUS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
PUPOJIBI;

CTPOWUTH JIOTUYECKHE pAcCCyXIEHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

MPUMEHSTh CXEeMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTH, OIICHWBATh COOTBETCTBHE PE3yJIbTATOB LEISM,
OLIEHUBATh PUCKH MOCIEICTBUI EATETbHOCTH;

KOOPAWHUPOBATh W BBINOJHATH pPabdOTy B YCIOBUSIX pPEATBHOTO, BUPTYaJBbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BBIe HCCIIEN0BATEIBLCKIE AeHCTBHUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW NIEATEILHOCTH, HaBBIKAMHU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOO0B TIO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BUJBI JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANH, MPEOOPaA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYAIWsX, B TOM YHUCIE TPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYIHOW TEPMUHOIOTHEH, KITIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEbHOW ACSITEIBPHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHus,, HAaXOAWUTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3a71aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

AHAIM3UPOBATh TOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pe3yJabTaThl, KPUTHUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

OCYIIECTBIISATh IIEJICHANIPABICHHBIN IOMCK IEPEHOCAa CPEICTB W CIIOCOOOB IEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETh TIEPEHOCUTh 3HAHWS B TIO3HABATEIBHYI0 H  MPAaKTHYECKylo  00JacTu
KHU3HEIEATEIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WM, NpPEUIaraTh OPUTMHAIBHBIE MOJAXOAbI U PEUICHHUS, CTABUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMaluM (TEKCTe ydeOHOro mnocoodus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMyIMpOoBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY IHPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrHYEecKOMH
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCUM IO CYIIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJCTBA OOIICHHS, MOHMMATh 3HAUYEHUE COLMATbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CHTYallli, YMETh CMATYATh KOHPIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH y4eOHO 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBHUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATh W KOOPJMHHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0ro Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHUBEPCAJbHBIMHU PEryaIITHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpeamera «buomorus» Ha
yri1yOJ€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust o0ydaromuxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue Ay OWOJIOTMM HAay4HblEe 3HaHUS, YMEHHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESATEIIbBHOCTH MO MOJYYEHUIO0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX y4EOHBIX, a
TaK)K€ B PEAIbHBIX JKU3HEHHBIX cuTyanusax. [IpegmerHele pe3ynbTaTsl IPEACTABIEHB! 110 TOAaM
U3Y4YECHUS.

[IpenmerHble pe3ynbTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTpaXaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny pobJIeM parMoHaIbHOTO IPUPOAOIOIb30BAHNUS, O BKJIaIe POCCUHCKUX U 3apyOekKHbBIX
Y4€HBIX B pa3BUTHE OHUOJIOTUH;

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue
OMOJOTHYEeCKHEe TEPMHUHbI W TOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTabojiu3M, TrOMeocTas,
CaMOpETYJISILIMSL, CaMOBOCIIPOU3BEEHUE, HACIEICTBEHHOCTh, N3MEHUMBOCTb, POCT U PA3BUTHE),
O6uonoruueckue teopun (xinerouHas Tteopuss T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PAacCTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOTO IOKOJICHUs, PACLICIUICHUS], YUCTOTHI raMeT, He3aBUCUMOI0 HaciieqoBanus I'. Mennens,



TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW wu3MeHumBoctu H. V. BaBwioBa), mpuUHIMIIBI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUe, U3MepeHne, HabIro1eHue, SKCIICPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HEACSTEIBHOCTH, MNPOTEKAIOIIMX B OpraHU3Max pacTeHHWH, J>KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeTorenesa, IMOpruoreHe3a, MoCTIMOPHUOHAIBHOIO PA3BUTHS, PA3MHOKEHUS,
MHAMBUAYAIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OPTraHOMJAMM KJIETKH U HUX (DYHKIMSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIY CHCTEMaMH OpPraHOB W UX
byHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LHMKJIA U >KMU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBISBIISATH OTIUYUTEIBHBIC NMPU3HAKK JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs JOKa3aTeNIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHE pelaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATh TaOOPAaTOpHbIE U MpaKTHUecKue paboThl, coOMI0aaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX JKCHEPUMEHTATbHBIMU CPEACTBAMH,
bopMyIHpyS 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OJTYUYCHHBIE PE3YJIbTATHI U JIENaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO INPENCTABISATH
MOJIyYeHHbIE PEe3YJIbTaThl HA YUYEHUUYECKUX KOH(EpEeHIUX;

YMEHHE OIIEHWBATh OJTUYECKHE acCIeKThl COBPEMEHHBIX WCCIIEZIOBaHUN B 001acTH
OMoNOTMM M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIJIOJOTBOPEHHUE, HalpaBIEHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTU B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CETTLCKOTO X03SMCTBA, MHIIEBON
MPOMBINIJICHHOCTH, YIIyOJsaTh MO3HABATEIbHBIA WHTEPEC, HAMPABICHHBIH HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccHd W TPOJOJDKEHHE OHOJIOTHYECKOTO O00pa3oBaHUsA B
OpraHu3alysaX CPEeAHEro NPOoPecCHOHATBHOTO U BBICIIET0 00pa3oBaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHBI MHpA, B IMO3HAHWU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONb30BaHUs,, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILIEHHS K
npupojie, OOIIECTBY, YEJIIOBEKY, O BKJIaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHHY;

YMEHHE BIAJIETh CUCTEMOM OHMOJIOTWYECKHX 3HAHWI, KOTOpas BKIIOYACT ONpPEICIICHUS U
NOHMMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,



sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomonroHHass Teopust Y. JlapBuHa,
CHUHTETHUECKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsSX U HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan
u B. BaiinGepra, 3aponsimeBoro cxojctsa K. M. bapa), npaBuna (Mmunumyma FO. JIuGuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIIOTE3bI (Tunote3a «vmupa PHK» V. I'mnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB W 3KOCHUCTEM (OMHCAaHHUE, H3MEpPEHUE,
HAOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKM aHTPOIOI€HHBIX M3MEHEHUU B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTrE€OIICHO30B, IKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
JIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000pA30BaHUSA, BIUSHHS JABWKYIIMX CHII SBOJIIOLUN
Ha reHO(OH] MONYJSAIUHU, MPUCTOCOOIECHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELLIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY IMPOLIECCAMU SBOJIOIHUH, ABHKYIIUMU
CHWJIAaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM M NPUCHOCOOJIECHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IIPUCIOCOOIEHHOCTh BU/I0B
K cpene oburtanusi, aOMOTHUECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3Ei
OpraHU3MOB B COOOLIECTBAaX, aHTPOIIOI€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TpYIII,
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHHsS MHOIo00pa3usi BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHMSI IPUPOIBI U
YeJI0BEUeCTBA;

YMEHHE pemiatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TIPOIleCCAaMU U SIBICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH TAOOPAaTOpHbIE U MpaKTHUecKue paboThl, coOMI0IaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U J1a0OPaTOPHBIM 000pPYIOBaHUEM;

YMEHUE BBIABUTaTh THUIIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys Ledb UCCIe0BaHNUs, aHAIM3UPOBATh MTOJIyYEHHbIE Pe3yJbTaThl U JIEJIaTh BBIBOIBI;

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeAMIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJHMYHO IPEACTaBIATh
MOJTy4YeHHBIE PE3yNbTaThl HA YYEHUUYECKUX KOH(PEPEHIINSX;

YMEHHE OLICHMBaTh TUIOTE3bl U TEOPUM O IMPOUCXOKIACHUM IKU3HU, YEJIOBEKa W
YeNOBEUYEeCKHX pac, O MPUYMHAX, MOCIEACTBUAX M CHOCO0aX MPeIOoTBpAIlIEHUs TII0OATBHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYILIECTBIATh OCO3HAaHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AeATEIbHOCTH B
o0nmactu  OMOJIOTHH, D3KOJOTUH, MPUPOIOIOJIb30BAHUS, MEIAUIMHBI, OHWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAHUCTBA, MUIIEBOW MPOMBINIIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYEeCKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
MPO(ECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iejioB U TeM ugposbie
Ne i/ NporpaMMEI pas Beero Kontpoabusbie IIpakTnueckue f)lgpg:m ar e.])ILHbI e
padoThI padoThI pecypes
1 buosorus xkak Hayka 1
2 JKuBbI€e cHUCTEMBI U UX U3yUCHUE 2
3 buosorust KieTku 2 0.5
4 XHUMHYECKasi OpraHu3anus KIETKU 10 1
5 Ctpoenue u GyHKIMH KIETKH 8 2
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
7 HaCJIeIlCTBeH}faFI uHpoOpManus U 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CrpoeHue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'enernka — HayKka 0 HACIEICTBEHHOCTH U 2 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKasi OMOIOT s 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m
NMPOrpaMMblI Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
1 3apoxIeHUE U Pa3BUTHE SBOIOIIMOHHBIX 4
MPEJICTABICHUI B OMOJIOTHI
2 MHuKpO3BOIIOLHS U €€ PE3YIIbTATHI 14 2
3 Makpo3BOIIOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxacHNEe U Pa3BUTHE )KU3HH HA
4 P A P 15 15
3emuie
5 [TpoucxoxaeHue 4eaoBeKa — aHTPOIIOTeHES 10 1
DKOJIOTHSI — HayKa 0 B3aHMOOTHOIIICHUSIX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenon
7 Opranu3Msbl U cpesia 0OUTaHMs 9 15
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTUYECKUE
9 B 12 0.5
CUCTEMBI
10 bruocdepa — riodabHas SKOCUCTEMA 6
11 UenmoBek U OKpy’KaroIas cpeaa 6
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Jl:;-)n Tema ypoka Beero Konrposbnble IIpakTuyeckue :)Ig;)l;l;(())]:}z:eﬂbﬂble
padoThI padoThI pecypee
1 buonorus kak KOMIUIEKCHasI HAyKa U Kak 1
4acTh COBPEMEHHOT0 00111ecTBa
2 JKuBble cucTeMBbl U UX CBOMCTBA 1
3 YpoBHeBas opraHu3anus )KUBbIX CHCTEM 1
4 HcTtopust OTKPBITUS U U3yYEHUS KIIETKU. 1
Kunerounas teopus
MeToab! MOJIEKYJIIPHON U KIIETOYHOM
ouonoruu. [Ipaktuyeckas padora «3yuenue
5 METO/I0B KJIETOUYHOW OHOJIOTUN 1 05
(xpomatorpadusi, anextpodopes,
muddepeHmaIbHoe HeHTpU(yTrupoBaHue,
[ILIP)»
6 XHUMHUYECKUN COCTAB KIETKH 1
7 MuHepanbHble BELIECTBa KIETKH, UX 1
Ouosornyeckas poib
OpraHuyeckue BelecTBa KIETKH — OeJIKH.
8 JlaGopaTtopHas pabota «OO0Hapy)eHnE 1 0.5
0EJIKOB ¢ MOMOIIBIO KaYECTBEHHBIX PEAKIINI»
9 CgoiicTBa, K1accupuKanys U GyHKIUNA 1
0enKkoB
10 Opranuyeckue BenecTBa KIeTKH — 1
YTJIEBOIbI
11 Opraandeckue BenecTBa KICTKH — JIMIHIbI 1
12 Hyxnennossie kucnorsl. JJHK u PHK. 1 05

JlaGopaTtopHas padora «McciaenoBanue




HYKJIICMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIMYHBEIX OPraHUu3MOB»

Crpoenue u pynkuuu ATOD. Jlpyrue

13 Hykieosunrpudocdarsr (HTD)
14 CexsennpoBanue [JHK. Metoasl reHOMUKH,
TPAHCKPUITOMHUKH, IPOTEOMUKH
15 MeToapl CTPYKTYPHOM OMOIOTHI
16 Tuns! kietok. [TpokapuoTrnyeckas kieTka
CtpoeHnune syKapruoTUYECKON KIIETKH.
17 [TpakTuueckas pabota «M3y4yeHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbD»
18 [ToBepXHOCTHBIN anmapar KIeTKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
19 [TpakTiueckas pabota «3ydyeHue qBUKEHUS 0.5
IIUTOIUIA3MBI B PACTUTEIFHBIX KIETKAX)
[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKH:
20 MHUTOXOH/IPHH, TIACTUIbL. JITabopaTopHast 05
pabota «MccnenoBanue mia3Moau3a u
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIETKAX)
21 HememOpaHHbIe OpraHOUAbI KIETKU
22 Ctpoenue u QyHKIHMH sipa
CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK
23 sykapuot. Jlabopatopnas pabora «M3yuenue 0.5
CTPOCHUS KJIETOK Pa3IMUHBIX OPTAaHU3MOB)
ACCUMMIISIIHS U TUCCUMMIISIIASL — JIBE
CTOpOHBI MeTaboau3Ma. THumsl oOMeHa
24 BemecTB. JlabopaTopHas pabora «3ydenune
KaTaJIMTHYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMHJIa3bl MITH KaTalasbl)»
DepMEHTaTUBHBIN XapaKTep peakui
25 KJIETOYHOro MeTabonu3Mma. JlabopatopHas 0.5

paborta «M3yuenue hepMEeHTaTUBHOTO




PaCHICIUICHUA IIEPOKCUIa BOAOPOaAa B
PaCTUTCIIBHBIX 1 ) KUBOTHBIX KJIICTKAX»

26 benku-akTHBaTOphl U OCIKU-UHTHOUTOPBI 1

27 ABTOTpOGHBII THI OOMEHa BEIECTB 1

28 ®DoTocHHTE3 1
XemocuHTe3. JJaboparopnas padota

29 «CpaBHeHHe mporeccoB pOTOCHHTE3A U 1 0.5
XEMOCHHTE32)
AHa’poOHbBIC OpraHu3Mbl. Buasl OposkeHusl.

30 Jlaboparopnas pabota «CpaBHeHUE 1
MPOLIECCOB OPOKEHUS U JIBIXaHUSD)

31 AdpoOHBIE OPTaHU3MBL. JTaIbl 1
SHEPreTUYEeCKOro 0OMeHa
DHeprus MeMOpPaHHOTO TPaIMeHTa IPOTOHOB.

32 Cunte3 AT®: pabota npotonHoi ATD- 1
CUHTA3bI

33 Peakuiuu MaTpuyHOro cCMHTE3a 1

34 Tpanckpunuus — matpuussii cuTe3 PHK 1

35 Tpancisius u e€ 3Tanbl 1

36 KoaupoBanue amuHokucaoT. Pob pubocom 1
B OMocHHTE3e Oenka

37 Opranuzaiys reHoMa y mpoKapuoT u 1
JYKapuoOT

18 MoJtekyIsipHbIE MEXaHU3MBbI SKCIIPECCHH 1
TEHOB Y 3YKapHOT
Bupycsl — BHekIeTOYHBIE ()OPMBI KU3HH U

39 oOnuratHele napasuThl. [IpakTuueckas 1 0.5
pabota «Co3/ianue MOJIEIH BUPYCa»

40 Bupycusie 3a6oneBaIv{H;1 YeNoBeKa, 1
JKUBOTHBIX, PACTCHUH

41 HanotexHomoruu B OMOJIOTHH U MEIUITIHE 1




42 JKU3HEHHBIN 1K KIETKU 1

43 Matpuunsiii cunte3 JJHK 1
Xpomocomsl. JlTaboparoprast pabota

44 «/3yueHnue XpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOIIpEnaparax»

45 JleneHue KJIETKM — MHTO3 1
Tunel kneTok. KapuokuHes U IUTOKUHES.

16 JlaGopaTtopHas pabora «HabmroaeHue Mmuto3a 1 05
B KJIETKAaX KOHYHMKA KOpEIIKa JIyKa (Ha
TOTOBBIX MUKpOIIpEnapaTax)

47 Peryusiius AKU3HEHHOIO IIUKJIA KIETOK 1

48 OpranusM Kaxk eIuHOE 1IEJI0e 1

49 TkaHu pacTeHUH. JvIa60paT013Haﬂ paborta 1 05
«3yuenue TKkaHel pacTeHUI
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHnas pabota «3yueHue Tkanen 1 0.5
YKUBOTHBIX)»
Opransl. CucreMsl opranoB. JlaboparopHas

o1 pabora «M3yueHne opraHoB IBETKOBOI'O 1 0.5
pacTeHus»

52 Ormopa Tenia OpraHu3MoB 1

53 JIBI>KeHNE OpraHu3MOB 1

54 IIntaHne opraHu3mMoB 1

55 [TuTaHue MO3BOHOYHBIX YKHBOTHBIX. 1
[TumeBapuTenapHas cucTeMa Ye0BeKa

56 JIpIxaHne opraHu3MoB 1

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YeoBeKa

58 TpaHCIOpT BEIIECTB y OPraHU3MOB 1

59 KpoBeHocHas cructema mo3BOHOYHBIX 1

JKHBOTHBIX U YECJIOBCKA




60 Briienenue y opranuzMoB 1
61 3ammra y OpraHu3MoB 1
62 NMMyHHas cucrema 4yenoBeka 1
63 Pa3nipaxuMOCTh U peryssinys y OpraHu3MOB 1
64 I'ymopanbeHast perynsnus 1 SHIOKpUHHAs 1
cUcTeMa JKUBOTHBIX M YeJlIOBeKa
65 DopMBI PA3MHOXKEHUS OPraHU3MOB 1
66 [TosioBOE pa3zMHOKEHHE 1
67 Meiio3 1
l'amerorenes. O6pazoBaHue U pa3BUTHE
68 HOJIOBBIX KJeToK. JIabopaTopHas pabora 1 05
«M3y4eHne cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpErapaTax»
69 WunuBuyanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3 1
3apOJIBILIEBHIX JIUCTKOB
Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
71 pabota «BbIsiBlIeHHE TPU3HAKOB CXOJICTBA 1 0.5
3apOJIbIIIEH TO3BOHOYHBIX JKUBOTHBIX)
Pa3zMHOkeHUE U pa3BUTHE PACTEHUM.
72 JlaGopatopHas pabota «CTpoeHHe OpraHOB 1 0.5
Pa3MHOXEHHS BBICIITNX PACTCHUI
73 VcTopust CTAHOBJICHUS B PA3BUTHS T€HETHKH 1
KaK HayKH
OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH.
74 JlaGopatopHas pabota «Jlpo3oduia kak 1 0.5
00BEKT FeHETUYECKUX MCCIIEIOBAHUIN
3aKOHOMEPHOCTHU HacleI0BaHUs TPU3HAKOB.
75 MonoruOpuaHOE CKpeIIiBaHHE. 1 05

[IpakTuueckas padora "M3yyenue
pe3yJIbTaTOB MOHOTMOPHIHOTO CKPELIMBAHUS




y npo3oduibr"

[utonornyeckre OCHOBBI MOHOTHOPUIHOTO

76 1
CKpEIIMBaHUSA
77 Ananusupyroliee ckpeuppanue. Hemomunoe 1
JOMHHHPOBAHHE
Jurubpunnoe ckpemuanue. [Ipaktuueckas
78 pabota «l3yueHue pe3ybTaToB 1 0.5
JUTHOPHIHOTO CKPEIIUBAHUS Y JPO30(DHUITBD)
79 [uTomornyeckrue OCHOBBI TUTHOPHUIHOTO 1
CKpEIIMBAaHUS
80 CuerieHHOE HaclleJIOBaHUE TPU3HAKOB 1
81 XpOMOCOMHas TEOPHSI HACIEICTBEHHOCTH 1
82 I'enernka momna 1
83 ['eHOTHT KakK IIEIOCTHAs CHCTEMa 1
84 FeHeTI/IIIE:CKI/Iﬁ KOHTPOJIb Pa3BUTUSA 1
pacTeHHI, )KUBOTHBIX U YETIOBEKA
85 N3MeHUYnBOCTH ITPU3HAKOB. Buibl 1
U3MEHYUBOCTH
86 MonudukarmonHas U3MEHYHBOCTh 1
BapuarmonHsIi paa v BapualimoHHAs
KkpuBas. JlaboparopHas padota
87 «HccnenoBanne 3akOHOMEPHOCTEN 1 05
MO T (DUKATTMOHHOW N3MEHUYUBOCTH.
[TocTpoenne BapualimoOHHOTO psa U
BAPUALIMOHHON KPUBOI»
88 ['eHOTHIIYECKAst U3MEHUYHNBOCTD. 1
KoMOuHaTHBHasI ©3MEHYUBOCTh
MyTtannoHHas H3MEHYUBOCTG. [IpakTuueckas
89 pabota «MyTtamuu y 1po3oduisr (Ha 1 0.5
TOTOBBIX MUKpOIIpEnapaTax)
90 3aKOHOMEPHOCTU MYTAIMOHHOTO MpoIecca. 1

ONHUIeHeTHKA U SIIMTCHOMHUKA




I'enernka yenoBeka. [IpakTuueckas pabora

91 . 1 0.5
«CocTtaBneHue 1 aHaJIu3 POAOCIOBHOIN

92 Metoabl MEAUIIMHCKON T'€HETUKHU 1
3Ha4YeHHE MEIULIMHCKON T'€HETUKH B

93 MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 1
3a00JIeBaHUH YeJI0oBeKa
OcCHOBHBIE TTOHATHUS CEJIEKIIHH.

94 JlabopaTopHas pa60Tav «3ydyenue copToB 1 05
KyJbTYPHBIX PACTEHUI U TIOPOJI JOMAIIHUX
YKUBOTHBIX)»
MeToap! ceIeKIIMOHHON paboTHI.

95 JlaboparopHas pabota «3yueHue MeTo10B 1 0.5
CEJIEKLIUH PACTCHUIN»
JocTrxeHus cenekunuu pacTeHui u

96 *KHUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBUBKa pacTeHUID»

97 CoxpaHeHue, n3y4yeHue U UCIOJIb30BaHHE 1
TeHETHYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpacib

98 npousBojcTBa. [IpakTuyeckas padora 1 0.5
«3yuenne 00bEKTOB OMOTEXHOJIOTUN»

99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKON 1
6uosorun

100 XpOMOCOMHas U TE€HHasl MHKEHEPUs 1

101 MenuuuHckre OMOTEXHOJIOTHI 1

102 PesepBHbIit ypoK. HOBT(BpeHI/Ie, 0006mIeHMeE, 1
cucTeMaTH3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13.5




11 KUIIACC

KosnvecTBO 4acoB JIeKTPOHHBI
Hara e ungposbie
Kontpoasn IpakTuy
Tema ypoka Bce OHTpOI p ¢ u3yuyeH oOpa3zoBareJ
n/ Hble CKHe

n ro a00ThI a00ThI it bHDbIC
paobo paobo pecypchbl

Ne

DBOJIIOIIMOHHAS
teopus Y. 1
[apBuHa

JBYOKyIIMe CUITbI
ABOJIIOI[MU BUI0B 1
no Y. [lapBuny
boprba 3a
CyIIIECTBOBAHUE,
€CTECTBEHHBIN U 1
HCKYCCTBEHHBII
oTbop

dopMupoBaHUE
CHHTETUYECKOM
TEOPUHU
ABOJIIOIUU

Oransl
3BOJIIOLIMOHHOTO
mpouecca:
MUKPO3BOIIOLHS
u
MaKpO3BOIIOLUSA
[omyAuus —
AJIEeMEHTapHAs
eIUHULA
ABOJIFOLIIN

3aKkoH
TE€HETUYECKOTO
paBHOBecus Jx.
Xapau, B.
BaitnOepra.
JlaboparopHas 1 0.5
pabota
«BrisiBIEHNE
U3MEHYUBOCTH Y
oco0elt 0THOTO
BUJIA»

DnemMeHTapHbIe
dakTopbI 1
HBOJIIOLIUH

Opdexr 1
OCHOBATEJISL.




Dddexr

Oy TBLIIOYHOTO
TOPJIBIIIIKA

10

Murpanuu.
Nzomsanuun

MOy JISLIAMN:
reorpaduyeckas,
OuoJiornueckas

11

12

13

14

15

EctecTBeHHBIN
otbop —
HaIpaBJISIOMINI

daxTop
9BOJIOLNU

[TosoBoit oTOOP

[Tpucnoco6aeHH
OCTh OPTaHU3MOB
KaK pe3yibTar
MHUKPOIBOJIOIIH
. JJabopaTopHas
pabora
«3yuenue
apoMop(}o30B u
UOUOoaJanTalui
Yy pacTeHU 1
YKUBOTHBIX)»
[Tpumepsl
PUCTIOCOOJIEHH
1y OpraHu3MOB:
Mophosoruyeck
ue,
(bU3HOTIOTHYECKHT
c,
OMOXHMUYECKHE,
MIOBE/ICHYECKHUE.
JlaboparopHas
pabota
«IIpucnocobiien
Usl OPTraHU3MOB U
170:¢
OTHOCHUTEINbHAs
1eJIeCO00pa3HOC
Th»

Bun, ero
KPUTEPHUH U
CTPYKTYpa.
JlaGopatopHas
paborta
«CpaBHeHMe
BUJIOB TIO

0.5

0.5

0.5




16

17

MOpP(OTIOTHUECK
OMY KPUTEPHUIO»
CtpyKTypa BUIa
Bunoo6pazoBanu

€ KaK pe3yJbTaT
MHUKPO3BOJIIOIIUU

18

19

CBs13b
MHUKPO3BOJFOIIUN
u

DI IEMUOIOTHH

Makpo3BoJronust

ITaneoHTONIOTHUE
CKHE METOJIBI
U3YYCHUS
SBOJIIOLINU

20

21

22

23

24

25

buoreorpaduuec
KHE METO/IbI
U3y4ECHUA
9BOJIFOIIAN

DOMOpuonoruuec
KUE U
CpaBHUTEIBHO-
MOP(OTIOTHUECK
UE METOIbI
U3y4YCHUS
IBOJIIOIUH

MonekysipHo-
TCHETUUECKHE,
OMOXHUMHUYECKHE
51
MaTeMaTUIeCKHE
METOJIbI
W3yUYeHUS
SBOIIOIUN

Oo6mue
3aKOHOMEPHOCTH
3BOJIFOLIUA

AnanTuBHas
pamuanus.
HepasHoMepHOC
Th TEMIIOB
SBOJIIOIINU

Hayunsie
TUIOTE3bI
IIPOUCXOXKACHHUS
JKU3HU Ha 3emiie

26

[onayuHnbie




MMpeaACTaBJIICHHUA O
3apOXKIACHUU
KHU3HU

27

28

OCHOBHBIC
STaIIbI
HEOPraHUYECKOMN
SBOJIIOIINHN
T'unoressr

3apOXKACHUA
KHU3HHU

29

Ucropus 3emnun
U METOJIBI €€
U3YYECHHUS.
JlaGopaTopHas
pabora
«M3yuenue u
OINMCaHNE
HCKOIIA€MbIX
OCTaTKOB
JPEBHUX
OpraHU3MOB»

0.5

30

31

Hauannpubpie
JTaIbl
OPraHNuYeCKOu
SBOIIOIUN

OBOJIIONHUS
AYKapHOT

32

OcHOBHBIE
ATanbl HBOJIIOINH
PaCTHTEILHOTO
MUDpA.
IIpakTrueckas
pabota
«3yuenune
0COOCHHOCTEM
CTpOEHUS
pacteHui
pa3HbIX
OTJICIIOB)»

0.5

33

OCHOBHBIE
3Tanbl 3BOJIFOLUN
JKHUBOTHOTO MI/Ipa

34

IBOJIOHAS
KUBOTHBIX.
[TpakTnueckas
pabora
«3yuenne
0COOCHHOCTEM

0.5




CTPOCHUS
MIO3BOHOYHBIX
KUBOTHBIX»

35

36

PazButne xu3Hu
Ha 3eMIIe 110
pam u
nepuojam
MaccoBbie
BBIMUPAHUS —
3KOJIOTHYCCKHE
KPHU3UCHI
MPOLLIOTO

37

38

CoBpeMeHHbIN
9KOJIOTHYSCKHI
KpHU3HC, €TO
0COOEHHOCTH

CoBpemMeHHast
cucrema
OpPraHUYECKOTO
IPOLLIOTO

39

40

41

OcHOBHBIE
CHCTEMATUYECKH
€ IpYyIIIbI
OpPraHH3MOB

AHTpomnosiorus
— Hayka o
YEJIOBEKE
PazButue
IIPEACTaBICHUI
0
MIPOUCXOXKICHUU
YeJI0BeKa

42

43

MecTto yemoBeka
B CHCTEME
OpPTaHHYECKOTO
MUpa.
JlaboparopHas
pabota
«3yuenune
0CcOoOEHHOCTEH
CTPOCHUS
CKeneTa
YyeJI0BeKa,
CBSI3aHHBIX C
MPSIMOXOXKJICHHE
M»

JIBKyIIME CHUIIBI
aHTPOIIOTEHE3a

0.5




44

CooTHolIcHUE
OHOJIOTMYECKHX
U COIMAJIBHBIX
(bakTopoB B
AHTPOIIOTEHE3e

45

OCHOBHEBIE
CTaauu
aHTpPONOTeHe3a

46

47

48

[Taneorenernka
u
[1aJeOr€HOMUKA

OBOIIONUA
COBPEMEHHOTO
JelnoBeKa

Yenoseueckue
pachL.
[IpakTuueckas
pabora
«3yuenue
AKOJIOTUYECKUX
aganTanui
YEJIOBEKa»

0.5

49

Mexnucouinima
apHbIE METOJIbI
AHTPOIOJIOTUH

50

3apoxaeHue u
pa3BUTHE
9KOJIOTHU

51

Metonasbl
HKOJIOTHH.
JlaGopatopHas
paborta
«3yyenune
METO/I0B
9KOJIOTMYECKHUX
HCCIICIOBAHUI

0.5

52

53

3HaueHue
KOJIOTHYECKHUX
3HAHWUM JUIS
JeJoBeKa

DKOJIOTHYECKHUE
bakTopbI

54

AoluoTnueckue
daxTopsl. Cet
KakK

DKOJIOTUUECKHU I

dakTop.
JlaboparopHas

0.5




pabora
«Bp1siBnEeHNE
npucrnocobIeHu
1 OPraHu3MOB K
BIIUSTHUIO CBETa»

55

56

AlGuotnyeckue
(hakTopHI.
Temneparypa
KaK
JKOJIOTUYECKUU
dakTop.
JlaGopatopHas
pabora
«BpIsiBIEHNE
MIPUCTIOCOOICHU
1 OPraHU3MOB K
BIIUSTHUIO
TEMIEPaTypb»

Abuornueckue
baxTopsI.
BnaxxnocTs Kak
3KOJOTMYCCKUM
dakTop.
JlaboparopHas
pabora
«AHaTOMHYECKH
€ 0COOEHHOCTH
pacTteHui u3
pa3HBIX MeCT
o0UTaAHUS

0.5

0.5

57

58

Cpenpl oouTanus
OpraHU3MOB

buonornueckue
PUTMBI

59

Ku3zueHdrie

bopmbI
OpPraHu3MOB

60

buotnueckue
(dakTopbl

61

3Hayenue
OMOTHYECKHUX
B3auMOJICUCTBUHU
JUISL
CYIIECTBOBAHUS
OpPTaHU3MOB B
cpene oouTaHus

62

DKOJIOTUYECKHUE
XapaKTePUCTUKHI




MomyJiinuun

63

64

65

66

67

68

69

OcHOBHbIE
MoKa3aTesu
MOMYJIALUN:
YHCIICHHOCTb,
MJIOTHOCTb,
BO3pacTHas U
MoJIOBast
CTPYKTYypa
OcHOBHbIE
MoKa3aTesu
MOMYJIALUN:
POXKIAEMOCTb,
MPUPOCT, TEMIT
pocrTa,
CMEPTHOCTb,
MUTpaLK
DKojoruyeckas
CTPYKTypa
MOMYJISIIAN
JlnHamuka
MOIYJIALUU U €€
peryJisius
Kpussie pocta
YUCJICHHOCTH
MOMYJIALUH.
Kpussie
BbDKHBaHUS

DKoyoruueckas
HUIIA BUJIA.
JlaGopatopHas
paborta
«IIpucnocobnen
Usl CeMSTH
pacTeHun K
pacceIeHuo»

Bug xak cucrema
MOy JISIAN

0.5

70

71

72

3aKOHOMEPHOCTH
MOBEJECHHUS U
MHUTpalHil
JKUBOTHBIX
Coo011ecTBO
OpPTaHW3MOB —
OHOIIEHO3
DKocHCTEMA KaK
OTKpBITast
cucrema




73

74

75

76

77

Kpyrosopot
BEILIECTB U IOTOK
DHEPIUU B
9KOCHUCTEME

OcCHOBHBIE
[moKa3aTeiu
3KOCHUCTEMBI

DKOJIOTHYECKUE
MTAPaMUIbI
HN3menenus
COO00IIECTB —
CYKIIECCUHU
[Ipupoansie
DKOCUCTECMEL.
KOCHCTEMBEI
03€ep | peK.
9KOCHCTEMBEI
MOpEN U OKEAHOB

78

[IpuponHsie
JKOCUCTEMBI.
DKocHCTEMBI
TYHJIp, JIECOB,
CTeneH, MyCThIHb

79

80

81

AHTpPOIIOTE€HHBIE
9KOCHUCTEMBI

YpboskocucreM
BI.

IIpakTrueckas
pabota
«3yuenue u
OTHCaHue
ypOOIKOCHUCTEMBI
»

3aKOHOMEPHOCTH
(bopMupoBaHUs
OCHOBHBIX
B3aNMMOJICHCTBHHI
OpPraHU3MOB B
IKOCHUCTEMAX

0.5

82

MexaHU3MBI
BO3JCHCTBUSI
3arpsA3HECHUI
pa3HbIX TUIIOB HA
cyOopraHn3MeHH
oM,
OPraHU3MEHHOM,
MONYJIALIMOHHOM
1 DKOCUCTEMHOM




YPOBHSIX

83

84

buocdepa —
oOmernaneTapHa
s1 000JI0UKa
3emnun

VYuenue B. U.
Bepnazackoro o
ounochepe

85

3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
ouocdepsl

86

87

Kpyrosopots!
BEIIECTB U
OHMOreOXHUMUYECK
W€ IUKIIBI

30HAIILHOCTH
ounochepsl.
OCHOBHBIE
OHOMBI CyIIH

88

89

Y CcTOMYHUBOCTD
ouocdepsl
DKOJIOTHYECKUE
KPHU3HCHI M UX
PUYHHBI

90

Bo3zneiictBue
4eJJ0BeKa Ha

ounochepy

91

92

AHTpPOIIOTEHHOE
BO3JICUCTBHUE HA
paCTUTENBHBIN U
JKUBOTHBIN MUD

Oxpana
PUPOIBI

93

94

OCHOBHEBIC
TIPUHIIUIIBI
YCTOMYHBOTO
pa3BUTHUSA
YyeJ0BeUYeCTBa U
MPUPOJIBI
PanuonansHOE
MPUPOIONONH30B
aHHue U
COXpaHEHUe
OMOJIOrTYECKOr0
pasHooOpa3us
3emin

95

0O0001enue Mo
TEME




«MuxposBotron
us u e
pe3yiabTaThl»

O06o061mIeHue 1o
TeMe

96 «MakpodBOITIOIH 1
S U e
pe3yJIbTaThD»

0O0001menue 1Mo
TeMe
«ITpoucxoxaenun
€ ¥ pa3BUTHE
JKM3HHU Ha
3emiae»

97

O06o06mIeHne 1o
TeMe

98 «IIpoucxoxaeHn 1
€ YeoBeKa —
AHTPOIIOTCHE3)

O0o0061IeHuE 110
TeMe «IKOJIOTHS
— HayKa 0O 1
B3aMMOOTHOIIEH
niax
OpPraHHu3MOB»

99

O0600611IEHNE TT0
TeMe 1
«Opranusmel 1

cpena oOuTaHUs

100

0O0001enue 1Mo
101 Teme «IKOJOTHs 1
BUJIOB U
MOIYJIALIAI
0O0001enue Mo
teme «buocgepa
— rioOanbHast
9KOCUCTEMA»
OBIIEE
KOJIMYECTBO
YACOB I10
[TPOI'PAMME
YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J15S1 YYHEHUKA

102

102 0 7.5

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET




