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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoil pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYueobnsii npenmer «buonmorus» yriayo6néaHoro ypoBHsS uzyudenus (10—11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOW obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao monoxenusim OI'OC COO mnpodwiibHble y4eOHBIC NPEIMEThI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBISIOTCSA criocoOoM auddepeHnnanuu o0y4eHusl Ha YPOBHE CPEIHEro
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CPeIHUM MPOPECCHOHATBHBIM M BBICIINM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JODKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIINX 3aJa4, CBSA3aHHBIX C MpodopueHTarmen
0o0ydJaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW 00JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WJIM BOEHHBIM
JIEJIOM.

[Tporpamma no yue6HOMY mipeamery "buonorus” naét mpencraBicHHUE O IMETU U 3a1adax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yrinyOJaEéHHOM ypOBHE, OMpeessieT 00s13aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpHUpOBAaHUE MO pasfeliaM U TeMaw,
pacmpeziefieHue 1o KiliaccaM, peKOMEHyeT MOCIe0BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOIIETro 0oOpa3oBaHMS,
Onmaromaps 4yeMy [pPOCMaTpHBAeTCs  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUICHUS], IPEICTABICHUNH O 3I0pOBOM 00pase »XKU3HU, Ha
BOCIIUTaHHE OEpPEKHOTO OTHOIICHHUS K OKPYKAIOIIeW MPUPOTHOW cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3ynprataM oOydeHHs U B (OPMHUPOBAHMM OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIHHOM
JEeSTEIbHOCTH OOYyYalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOoJIorMYeckoro oOpa3oBaHUS Ha
YpOBHE CpeqHero oo1ero oopazoBaHusl.

VYuebnsblii npeaMer «buonorus» Ha ypoBHE CpeaHero oOmero oOpa3oBaHHS 3aBEpIIACT
Ounonoruueckoe oOpa3oBaHKE B IIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE W yriyOJleHne 3HaHUN
0o0ydJaronmxcsi O J>KUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHOJIOTHH,
HMOPHUOJIOTUN U OHOJIOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Wzyuenue yuebHOrO mpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCS K TOCIEIYIONIEMY TMOJIYYCHUI0 OHMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX M OpPraHM3aIMsIX CPEIAHEro MPOoQecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro coAepKaHUs
COCTaBJISIET CHUCTEMa OHWOJIOTHYCCKUX 3HAHWH, TMOJNYUYCHHBIX MPH HM3YICHHH OOYYaIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/JIelioB OHOIOTMM HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, rpubax, OaKTepusx, OpraHu3Me YelOBeKa,
0o0IMX 3aKOHOMEPHOCTSX JKW3HH, JOMOJHHUTEIHHO BKJIFOYCHBI OWOJIOTMYECKHE CBEICHUS
MPUKJIATHOTO W TMOUCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
nocienyomero Beibopa npodeccun. BozMokHa TakkKe WHTETpaIusl OMOJOTHYECKUX 3HAHWUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYCHHBIMHU O00YUYaIOIUMUCS TIPH U3y4eHUHN (HUZUKH, XUMUH,
reorpaduy 1 MaTEMaTHUKH.



CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpenMery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIM MOAXOJAbI K M3yueHUIo Ouosoruu. CoOrinacHO UM, H3y4daroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTepHbIE JJISl )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3alluH,
HBOJIOIMHM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmuxcs Mo OOTaHMKe, 300JIOTMH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VYuebublii npeamer «buonorus» NpU3BaH OOECIEYUTH OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, WJEH, NPUHLIMIOB W TMpaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUH, MHOTO00pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJSALUU, OHOLIEH03a, AKOCHCTEMBI, O BbIIAIOIIUXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HUCCIICJOBAHUSX B OHOJIOTMU, NMPUKIATHBIX ACIEKTaX
Ouoyoruveckux 3HaHWM. (s pa3BUTHSA M TOJAEpKaHHUS WHTepeca 00YyJarolmMXcs K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJEPKaHUH TPOTPAMMBI 110
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
oOnacTu OMOJIOIMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOeXkHBIX YUYEHBIX B PELICHUE BaKHEHIINX
OMOJOTUYECKHX U KOJIOTUYECKUX MPOOIIEeM.

[lenb u3yuenus yuebHoro npenmera «buonorus» Ha yriayOnEHHOM ypOBHE — OBJIQ/IEHUE
0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HoOro paHra M NpUoOpeTEeHHEe YMEHHUI UCIIONb30BaTh 3TH 3HAHUS B ()OPMHUPOBAHUHM WHTEpeca
K onpeAenéHHoN o01acTu nmpogecCHOHANBHON NEATEIbHOCTH, CBA3aHHONW ¢ OMOJIOTHEH, WIn K
BBIOOPY y4eOHOTO 3aBeICHUS ISl IPOJAOKCHUS OMOJIOTHIECKOro 00pa3oBaHUs.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOoaéHHOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYIOMNX 3a1au:

OCBOCHME OOYyYaroIMMHUCS  CHUCTEMbl OHOJIOTMYECKUX 3HAaHMH: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHsX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH) KApTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKa, OPraHU3M, MOMYJISIUs, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJIoruy;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAAMU  MO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHON OMoJoruw,
AMOPHONIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CEJIEKLUU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAaJEOHTOJOTHH, DSKOJOTMHM); METOJaMH  CaMOCTOSITEJIBHOIO  IMPOBEIEHUS
OMOJIOTHYECKUX MCCIeIOBaHUH B J1abopaTopuu M B IpHpone (HaOloJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJIEIUPOBAHHUE);

OBJIaJICHUE OOYYArOIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIUTh, AHAIU3MPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OMOJOTMM M COLHUAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MpoOJieMaMH YelIOBEYECTBa; OLEHUBATh IOCIEICTBUS
CBOEH JIeATENPHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled NpupodHOil cpenae, COOCTBEHHOMY
3IOPOBBIO U 3/J0POBBIO  OKPYXAlOUIMX JIIojel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npopMIaKTUKN WHPEKITMOHHBIX 3a00J1eBaHuil, MpaBuiia MOBEACHHUS B MPUPOJE U OOeCIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUsX MPUPOIHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu3oBaTb COBPEMEHHbIE Hay4YHbIE OTKPBITUS B 00JacTu
OHOJIOrHH;

pasBUTHE Yy 00YYaIOLINXCS MHTEUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMU HCCIIEJOBaHHUSIMH B OHOJIOTHH,
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pelaeMbIMH €10 MpoOJieMaMu, METOJ0JIOTHEel OHMOJIOrMYecKOro MCCIeIOBaHusl, MPOBEICHUs
OKCIIEPUMEHTAJBHBIX HCCIICOBAHUM, pEIICHHUs] OWOJOTHYECKHX 3a/1ad, MOJICITHPOBAHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHE Y OOYYAIOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW IMPHPOJC B IEIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH,

nproOpeTeHre 00yJarOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOAOIOIE30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOT'O 3/I0pPOBBSl U 3/I0POBbsSI OKPYXKAIOMIMX JroAeH (COOMOaeHus Mep
npodunaktuku  3aboneBaHuii, obOecriedyeHre  OE30MACHOCTH  KU3HENCSATENbHOCTH B
YpE3BbIYANHBIX CUTYAIUSX MPUPOJIHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JJaHME YCIOBUW IS OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHCS WHAUBUAYATHHOMN
0o0pa3oBaTeNbHONl  TPAEKTOpUHU, CHOCOOCTBYIOUIEH MOcCienymmeMy HpodhecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUU C HWHIWBHAYAIbHBIMH HHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuye€HUE OHOJOTMU Ha YriayOJIEHHOM YpOBHE
cpenHero obmiero obpasoBanms, cocraBiser 204 uvaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OUOJIOTUH
OCYIIECTBIISIETCS C YYETOM CIEUU(PUKUA €ro COJAEPKaHMS U HAIMpPaBICHHOCTH HAa MPOJOJIKEHUE
Ouosnoruueckoro oOpa3oBaHHs B OpraHU3alUAX CpeIHEro Npo(decCHOHATBLHOTO U BBICIIETO
o0OpazoBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0y4eHHH OMOJIOTHMU Ha YIriayOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE JabOpaTOPHBIX U MpakTHueckux pabdor. Takke ywyacTthe oOydarmuxcs B
BBIMIOTHEHUH TPOEKTHBIX UM  y4eOHO-UCCIIEOBATENbCKUX  PabOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCS YYUTEJIEM Ha OCHOBE HWMEIOIIMXCA MAaTepUaJbHO-TEXHUUECKHX PECypcoB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHou urorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAas Hayka. KpaTkas mctopusi pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH mpoOiembl. DyHaameHTadbHbIC, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIEC UCCIICOBAHMS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B IMPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
TIPUPOIBI.

JdeMoHcTpannn

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapxk, Y. lapsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuiel u cxembl: «CBsi3b OMONOTUU C OPYTUMU HayKamMu», «Crucrema OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBoNMCTBA )KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTb U YINOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3ApPaXKUMOCTh,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBbIN,
OpTraHU3MEHHBIMH, MOMYJISILIUOHHO-BUIOBO, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6uocoepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH >KHUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue *UBbIE CHCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabOmrioneHue, maMepeHue,
AKCIEPUMEHT, CHUCTEMaTh3anus, MeraaHanu3. [loHsATHE O 3aBUCHMOW MW HE3aBUCHMOU
nepemeHHoil. [lmanupoBanue skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocTOBepHOCTh. Pazopoc B Ouonornueckux gaHHbIX. OneHka
JIOCTOBEPHOCTH TOJIYYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKaXKEHHs pe3ylbTaTOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HHM», «bHOJOrHMYeckre cucTteMbly,
«CBolcTBa )XKMBON MaTepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOb», «CTpOEeHUE )KUBOTHOM
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUCHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuE pa3IMYHBIX METOJOB MPU H3YyYEHUU KUBBIX
CUCTEM.

Tema 3. buoJiorusi KjieTku

Krnetka — cTpykTypHO-(GYHKIIMOHATbHAS €IWHUIIA )KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUH.



MeTtoapl MOJIEKYISIPHOM W KJIETOYHOH OWOJIOTHMH: MHKPOCKOMHS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHumanbHoe  HEHTpUYTHpOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongokanvnaa muxpockonus. Bumanvhoe (npusicuzneHnoe) usyyeHue Kiemox.

JdemMoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX M
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue METONOB KJIETOUYHOH Oumosioruu (Xpomatorpadusi,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPOAJIEMEHTHI. Boaa u €€ ponb
KaK pacTBOPUTENS, peareHTa, y4dacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALUN.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeleCTBA KIETKU. buosornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiaKoBOW MoiieKyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAS
CBs3b. BropuuHnas, TpeTnyHas, 4yeTBEepTUYHAs CTPYKTYypbl. [leHarypanus. CBoiicTBa O€JKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkium 0enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrocaxapuibl M monucaxapupl. OOmumi
IUIaH CTPOEHUsT U (U3UKO-XMMHUYECKHE CBOMICTBa YIiieBoAoB. buonoruueckue ¢yHkunn
YIJIIEBOJOB.

Jlumuael.  TmapodmneHo-THIpOdOOHBIEe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnunepunsl, pochoaunuibl, BOCKU, cTepouipl. bruonornyeckue ¢pynkuun aunuaos. OOmue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIx KucioT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B mojiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCYMKH, UX (QYHKIUU B KIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXUMHUYECKHE U OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypvl U  @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoHCTpan U

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XHMHYECKHX JJIEMEHTOB B  HEXHBOW MPUPOJEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmdeckas TabIUIlA XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTypbl O€TKOBOW MOJIEKYJNBI», «CTpOCHHE MOJEKYI YIJIEBOJIOB», «CTpoeHHE MOJICKYI
ununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHne MosieKynsl ATD».

O6opynoBaHue: XuMUYecKasi Iocyia 1 000py1oBaHHe.

JlaGopaTopHas pa6ora «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».



JlaGoparopHasi padora «/ccinenoBaHue HYKJIEMHOBBIX KHCIIOT, BBIJICIECHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa30BaHUs KJIETKU.

CtpoeHue mpoKapuOTHUECKON kieTku. KietouHas cTeHka OakTepwii ©  apXeid.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenue n (pyHKIIMOHMPOBAHUE dyKapHOTHUecKod kieTku. [Inasmarnyeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHUecKod MeMOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemOpansl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOLUTO3, parounuTos. Dk301uTo3. Kiletounas creHka.
CrpykTypa 1 QyHKIIMU KIETOYHOW CTEHKH PacTEHHH, TPHOOB.

[Murornasma. Lluro3ons. Llurockener. [IBmwxkeHue nuromiasmbl. OpraHouibl KIETKH.
OnHOMeMOpaHHBIE OpraHOUABI KIeTKH: »HpomnazmMarndeckas cetb (DIIC), ammapat ['ombmkw,
JU30COMBI, UX CTpoeHHe M (QYyHKUMHU. B3auMOCBsA3b 0JHOMEMOpaHHBIX OPIaHOMJOB KIIETKH.
CrtpoeHue rpaHylsIpHOTO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuii — (arpaHyJisipHBbIiL)
SHJIOIIa3MaTHYeCKUi petukyayMm. CekperopHas (GyHKus anmapata ['onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWAbl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxooicoenue
mumoxonopuui u niacmuod. Cumbdbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHIpUH U muactuj. [lepBUuHBle, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHUN.

HemeMmOpanHnbie opranouasl kietku CTpoeHHe U QyHKUIHMKM HEMEMOpaHHBIX OPraHOUIOB
kiaeTku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmoi. MuUKpodmIaMeHTbl. AKmunogbie
Muxkpogpunramenmol. MBIIIEUHBIE KIETKU. AKMUHOBblEe KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MukpoTtpy6ouku. Knerounsiii mentp. CTpoeHHe U JBHXKEHHE IKI'YTUKOB M PpPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomaThHa — TUCTOHBIL. J{unamuxa s0epHou
06010uKU 8 MUumo3e. oepHulii mpaHcnopm.

Knerounsle  BkimtoueHusi. CpaBHHUTENbHAs  XapakTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpaL UK

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKH», «CTpOeHHE KUBOTHOM
KIETKN», «CTpOEHUE PACTUTENBHON KIETKW», «CTpoeHNEe MUTOXOHIpUMY, «Snpo», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTopnasi pabora «l3ydueHne cTpoeHuUs KIETOK pa3INdHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonu3a U AEMIa3MOJIM3a B PACTUTENBHBIX
KJIETKax».



IIpakTuyeckas padora «3yueHue NBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB U NpeBpallleHHe JHEPTHH B KJIeTKe

AcCUMWISIIIMS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIH M  TeTepoTpodHBIA. YyacTue KucCIOpoAga B  OOMEHHBIX  Ipoleccax.
OHepreruyeckoe oOecrneuenue kietku: mpespanienne ATdD B  0OMEHHBIX Ipoleccax.
@DepMeHTATUBHBIA XapakTep peaknuid KIETOYHOTo Merabonm3ma. DepMeHTH, UX CTpOeHHE,
cBoiictBa m MexaHusMm aeiictBus. Kodepmentsl. Ominuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3aTtopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIIHI OT pa3Nu4HbIX (PAKTOPOB.

IlepBUUHBI CHHTE3 OpraHUMYECKHUX BellecTB B KieTke. DorocuHTe3. AHOoKCcuceHHblll U
oKcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowjue nuUeMeHmsvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce potocunTe3a. CBeTOBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
BnusiHue pa3nuyHbix GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3A. 3HAaUEHHE (POTOCUHTE3A.

XemocuHTte3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoKeHHUS U UX HCIIOJIIb30BaHUE
YeJIOBEeKOM. AHa’pOOHBIE MHUKPOOPTaHW3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO30YAWUTENN
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEPreTHYecKkoro obOMeHa. I[loATrOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WK KIETOYHOE JbIXaHue. Poib MUTOXOHApPUI B Ipoleccax
ouonoruueckoro okucienus. Lukinuyeckue peakuuu. OkucnutenbHoe GocPopriInpoBaHUE.
Ouepeusi memopanunozo epaouenma npomonos. Cumnmes ATD: paboma npomonnot ATD-
cunmasel. llpeuMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB TMEpe] aHadPOOHBIM.
O hEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA.

JleMoHCTpanun

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

Tabmuupl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOMPEapaToB.

Jladboparopnasi pabGora «M3yueHune KaTaIUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
MpUMepe aMHIIa3bl WA KaTanas3bl)y.

Jladboparopnasi padora «l3ydenue QepMEeHTATUBHOTO pACIICIJIEHUs TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JladopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBenHast uHpopManus U peaju3anus eé B KIeTKe

Peakun marpuyHoro cunTtesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPUIHOTO
cuHTe3a. Peanmmzamms HacieacTBeHHOM uWHQopmarnuu. [eHeTWyeckwii KOj, €ro CBOMCTBA.
Tpanckpuniuss — Matpuunblid cuaTe3 PHK. [lpuHIMNIBI TpaHCKpUNIIMKA: KOMITJIEMEHTApHOCTH,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbeix PHK B OuocunTese Oenka. YcimoBust
6uocunresa 6enka. Koguposanue amuHokuciot. Pois pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeHuu cenog. OpraHuszaiysi TeHoMa y MPOKapuoT U
9yKapuoT. Perymnsiusi akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.



Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLIECCOB B KiIeTKe. KieTouHsli romeocTas.

Bupychl — HeksileTouHble ()OPMBI KU3HU U 0OJMUraTtHble nmapa3uthl. CTpOEHHE NMPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn J[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbpie 3a0osieBaHuMs  4eloBeka, JKMBOTHBIX, pactenuit. CIIMJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meouyuue. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpaL U

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

Tabmuner u  cxembl: «bumocuHTe3 Oenka», «[eHeTmueckuii Kom», «BuUpyChI»,
«baxrtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ZKuzHeHHBIN UKJ KJIETKHA

Krnerounsnii mukii, ero mepwoisl u perymsnus. MaTepdaza m mmuro3. OcobeHHOCTH
IpoleccoB, mporekatonux B uHTepdase. [logroroBka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MNEPHOIbI
uHTep(ha3bl.

Marpuunsiii  cunre3 JHK —  permmumkanusa.  [lpunnuner  perumkanumn — JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTHUIAPAICIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocombl. Crtpoenme xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KApUOTHUIl. JMIJIOUIHBIA U TarIOWJHBIA HAOOPHI XPOMOCOM.
I'omonornyssie XpoMocoMsl. [1010BBIE XPOMOCOMBL.

Jenenne kinetkn — muro3. CTaguum MHUTO3a W NPOUCXOISALIME B HUX Npouecchl. Tumsl
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHrEe MUTO3A.

Perynsuuss MUTOTHUECKOro HMKJIA KiIeTkH. [Iporpammmupyemasi kietouHas rulenp —
amornTo3.

Knerounoe sapo, XxpoMocombl, QyHKIIMOHAJIbHAS TeHOMUKA. Mexanusmul npoaughepayuu,
ougpepenyuposxu, cmapenus u cubeau kiemox. «L{ugposasn knemrka» — ouounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U

Tabmuubl 1 cxembl: «OKU3HEHHBIM LUK KIETKW», «MuHTO3», «CTpOEHHE XPOMOCOMY,
«Permmukanus JJTHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoOIpenaparthl: «MHUTO3 B KIETKaxX KOpelIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».

JlabopaTopnas paGora «HaGmoneHne MuTo3a B KJIETKAaX KOHUMKA KOpeIlKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOUHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIAECATEIbHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIHIH, Ipyrue NpoTUcTsl. KojgoHnanbHbie
OpraHU3MBl.

B3anMocCBA3p 4acTeld MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHU, OPraHbl U CHCTEMBI OPIaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.



Tkanm pacrennit. TUIBI pacTUTENBbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHAS,
NPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKUMH M pPaCIOIOKESHUS
TKaHeW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M  4YeJlOBEeKa. THUIBI JKMBOTHBIX TKaHEW: JIUTEIUAJIbHA,
COEJMHUTENIbHAs, MbllIeyHas, HepBHAas. OCOOCHHOCTH CTPOEHUs, QYHKUHMH M pPacHOIOKEHUsS
TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble ¥ reHepaTUBHBIE OpraHbl pacTeHUil. OpraHsl 1 CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tema opranusmoB. Kapkac pacrenmid. CkeneTrsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUIIbI COEIUHEHUS
KOCTEH.

JIBukeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KI'YTUKOBOE, DPECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHHUH: TPONU3MBI M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHUBOTHBIX U YeJIOBEKa: MbIlieuHas cuctema. Peduekc. CkeneTHble
MBILIIBI U UX padoTa.

IIntanue opranu3mos. Ilormomenue BOJbI, YIIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusAMH. IluTaHue >XKMBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHUKIETOYHOE IUIIEBAPEHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBbHOrO Tpakra. IluieBapurtenbHble
xkeiessl. [InimeBapuTenbHas cucTeMa 4elloBeKa.

Jpixanue oprann3moB. [[pixanue pacrenuil. Jlprxanue xuBoTHBIX. [uddy3us razos yepes
HOBEpPXHOCTh KjeTKH. KoxkHoe apixanue. JlpixarenbHas noBepxHocTh. XKabGepHoe u nérouHoe
JpIXxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHUOHHOE YCIIO)KHEHHE
CTpOEHHUS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTrenpHas cucTema dYenoBeka. MexaHusm
BEHTWISILIMM JIETKUX y NTUL U MIIEKONUTAIOIUX. Perynsauus asixanus. [{pixarenbHble 00bEMBI.

TpaHcnopT BewiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcropr
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opraHbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceplue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpAIEHNsl.  OBOJIIOLIMOHHBIE  YCIOXKHEHHS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Beinenenne y opranusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
CokparutensHble Bakyoiu. Opransl BblneneHus. @Ounbrpanus, cekpeuus U oOpaTHOe
BCaChIBaHME KaK MEXaHHU3Mbl paOOThl OPraHoB BblJeNIeHUsA. CBs3b MOJOCTH Tea ¢ KPOBEHOCHOMN
U BBIIEIUTEIBHOW CUCTEMaMU. BpineneHue y MO3BOHOYHBIX XKMBOTHBIX M 4YesoBeka. Iloukwm.
Crpoenue u ¢pyHKIMOHUpOBaHUE HeppoHa. OOpa3oBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTtukyna. CpencrBa naccCUBHOM U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amnTa y MHOTOKJIETOYHBIX KUBOTHBIX. I[IOKpOBBI M X POM3BOAHBIE. 3aIIMTAa OPraHu3Ma
or Oonesneil. MMMmyHHas cuctema uenoBeka. KieTo4yHbII M TyMOpalbHBIH HMMYHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBIM  cnenuduueckuii UMMYyHUTET. Teopus KIOHAJIbHO-
cenexktuBHOoro uMMmynureta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoxkIEHHOT0O MMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUH.

PaszgpaxxumocTe M peryisuuss y OpraHusmMoB. Pa3apakuMoCTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BeleCcTBa U HMX
3Ha4YCHHUE.

HepBHast cucrema u peduexktopHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. ODBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexropHas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IIEKCHI.



['ymopanbHasi perymsiiiusi ¥ SHIOKPUHHAs CUCTeMa >XUBOTHBIX M 4yesioBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBME TIOpMOHOB. B3auMOCBsA3bp HEpPBHOH U
SHIOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpan U

[Toptpet: WU. I1. [1aBnos..

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOIOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl IIBETKOBBIX pacTeHui», «CHUCTEMbl OpPraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBbie cucrempl», «Ctpoenue credisn», «CTpoeHHe IUCTOBOM miacTUHKWY, «TkaHu
KUBOTHBIX», «Ckener uvenoBekay, «llumeBapurenbHas cuctema», «KpoBEHOCHas cucTEMay,
«/IpixaTenbHas cucrema», «HepBHas cucremay, «Koxa», «MpllleyHas CcUCTEMay,
«BpiaenurenbHas cucremMa», «DHIOKpUHHAs cucteMay, «CTpoeHue MblUb», «MMMyHUTETY,
«Kumeunononoctasie», «CxemMa nUTaHus pacTeHui», «KpoBeHOCHbIE CHCTEMbI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruspe», «CTpoeHue MmiiaHapun», «BHyTpeHHee CTpOEHHE J107KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBuast cuctrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MUKpOIIpEnapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenapaThl TKaHel, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKUBBIE
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIAYKHbIE IPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUN OECIIO3BOHOYHBIX KHUBOTHBIX, CKEIIET YEJIOBEKA,
o0opysoBaHuE sl JIEMOHCTpAlMM [IOYBEHHOI'O M  BO3AYIIHOIO IMTAaHUS PACTEHUH,
paculeruieHdss Kpaxmana u OenkoB 1oj JeiictBueM (epMeHTOB, 000pyAOBaHUE IS
JEMOHCTpPALMK OIBITOB 110 U3MEPEHMIO KUZHEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEeJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTCHHII.

JlabopaTopnasi padora «l/3y4eHne TkaHel KUBOTHBIX».

Jladoparopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTaHNU3MOB

®DopMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioioe (BKJIF0Yasi BEreTaTUBHOE) U TI0JIOBOE. Buibl
6ecIo0ro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYIISIINS, GparMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pasmuHoxxkenue. IlonmoBeie KieTkH, wiaud rameTel. Meio3. Cragum wmeiio3a.
IToBenenne xpomocoMm B Meiio3e. KpoccnHrosep. buonorudeckuii cMpIca MelH03a M IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiieBoe  pasButue. l'ameroreHe3 y JKMBOTHBIX. IlosoBele  Kenessl.
OO0pa3oBaHue W pa3BUTHE TOJIOBBIX KIeTOK. CriepmaToreHe3 u ooreHe3. CTpOeHHE TOJOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPHUOHATIBHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozernos
u modenu mopgpozenesa. Cranguu sMOpuoreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). Jpobnenue.
Tunel apobnenus. /Jemepmunuposannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKONMUTAIOMIUX. 3apOJIbIIIEBbIe JIMCTKH (TacCTPYJIALINS).
3akiagka OpraHoB M TKaHEW M3 3apoABIIIEBBIX JIMCTKOB. B3anMHOe BiIMsSHHE 4YacTel
Pa3BUBAIOIIETOCS 3apojbia (dMOpHOHANBHAS WMHAYKIOMS). 3akjiaJka IUlaHa CTPOEHUS
JKUBOTHOTO KakK pe3yJbTaT HEpapXUYeCKHX B3aUMOJCHCTBUI TIeHOB. BinsgHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbIi mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Bute ¢ meramopdo3oM y O€ClO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
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bronornueckoe 3HaueHUE MPSMOrO U HENPSMOrO Pa3BUTHA, UX PACIPOCTPAHEHUE B IIPHUPOJE.
Tunsel pocta >XKUBOTHBIX. MDaKTOpbl pEryjsiud pocTa KHUBOTHBIX M ueinoBeka. Craauun
NOCTAMOPUOHAJIBHOTO PAa3BUTHS y KUBOTHBIX M yenoBeka. Ilepnonbl OHTOreHesza 4eaoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pasmuoxxenne u pasButue pacteHuid. ['ametodur u cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuid. OOpasoBaHue CIOp B Tpolecce Meio3a. ['ameToreHe3 y pacTeHHUH.
OmnonoTBOpeHHE M pa3BUTHUE PACTUTEIBHBIX OPraHW3MOB. J[BOHHOE OILUIONOTBOPEHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHn3MBI peryJsiquy OHTOTE€HE3a y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpaLuu

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

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXKeHUE», « TUIBI 6€CIOIOro pa3MHOKEHUS,
«PasMHOXEHHE XJIaMHIOMOHaAbD», «Pa3MHOXeHHE »HBIVIEHBD», «Pa3MHOXEHHE TUApBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKICTKH | CIIEPMATO30HIa,
«OCcHOBHBIE CTaguM OHTOreHe3a», «lIpsmoe u Hempsamoe pas3ButHe», «Pa3BuTHEe MaNCKOro
Kyka», «Paszsutne capaHum», «Pa3Butue IArymku», «/IBoOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHni», «CTpoeHHE CEMSH OAHOIOJIBHBIX U JABYIOJBHBIX PACTeHUN», «KM3HEHHBIM LHKII
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK MarnopOTHUKAY,
«OKW3HEHHBIN LUK COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SHIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozenb «L{uKI1 pasBUTHSA JIATYIIKW.

Jladboparopnasi pabGora «/3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckas padora «BrplgBiIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOUYHBIX
KUBOTHBIX).

Jladoparopnasi padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIIHX PACTCHUN».

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUSI W pPa3BUTHsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. [I. Kapnieuenko, FO. A. ®unumnuenko, H. B.
Tumodeesa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJjlIe€IbHBIE
TEHBbl, AJbTEPHATUBHBIE TPU3HAKH, IOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3uroTa, 4Mcras JMHUSA, THOpuAbl, reHoTun, (eHoTun. OCHOBHBIE METOIbl TE€HETHKU:
rUOPHI0IOTHUECKUH, IUTOIOTMYECKHUH, MOJIEKYISPHO-TeHETUYECKUH.

JleMoOHCTpaLun

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

TaGmuubl 1 cxembl: «MeTobl TeHETUKI», «CXEeMbI CKPEILIUBAHUS.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TCHETUUECKUX UCCIEIOBAHU Y.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH MeHnaens — 3akoH eIUHOOOpasus
ruOpusioB mepBoro nokojeHus. [IpaBuno gomuHupoBaHus. Bropoit 3akoH MeHzaens — 3aKkoH
paciierieHus Npu3HakoB. LluTonoruueckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBaHMUS.
Pacmenienne npu3HakoB py HEMOJIHOM JOMUHUPOBAHHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJeI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.
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CueruieHHOe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
I€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HaCI€ICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEICHUS IMoJa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. Hacnenosanne npu3HaKoB, CLEIJICHHBIX € IIOJIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE AEHCTBUE TI€HA.
MHoOXeCTBEeHHbIN aienu3M. B3aumonelicTBue HeauleabHbIX TeHOB. KoMIUIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTMYEeCKUIT KOHTPOJb pPa3BUTUSA pACTEHUHM, JXUBOTHBIX M 4YEJIOBEKa, a TaKke
(U3MOTOTHUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — Mapa3suT» U «XO35IUH —
MHUKpoOHOM». ['eHeTHuecKkne acieKThl KOHTPOJIS U M3MEHEHUS HaClIeACTBEHHONW HH(opMaIiu B
IIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoOHCTpaLuu

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

Tabmuubr u cxemsl: «IlepBeiii 1 BTOpoii 3aKoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanu3upymrlee ckpeuuBanue», «HenonaHnoe nomuHupoBanuey, « CLEIIIEHHOE Haclel0BaHUE
NPU3HAKOB y Apo3oduisy, «I enernka nona», «Kapuortum yenoeka», «KaproTum qpo30Quisn»,
«Kapuotun nruns», «MHOKECTBEHHBIN auienn3M», «B3anMozaeicTBue reHoB».

Ob6opynoBanue: MOJENb IJsl JEMOHCTPAIlMH 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO
IIOKOJICHUSI U pAacCIUEIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAalMM 3aKOHAa HE3aBHUCHUMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMU CLEIUIEHHOTO HACJIE0BaHUs [IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IIpakTnyeckas paGora «lI3ydyeHue pe3ynbTaToOB MOHOTMOPUJIHOTO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

IIpakTuyeckas paGora «/3ydeHue pe3yabTaTOB AUTMOPUIHOTO CKPEIIMBAHUSA Y
TIPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna u cpeapl npu GopMupoBaHMU (eHoTuna. V3MeHYMBOCTb
npusHakoB. KauecTBeHHble U KOJWYECTBEHHbIE NpPU3HAKU. Buapl  HM3MEHYMBOCTH:
HEHACJICICTBEHHAs] U HACJIEICTBEHHAS.

MonuduxkaonHas U3MEHUYUBOCTh. Ponib cpeasl B (opMupoBaHMM MOIU(UKALIMOHHON
u3MeHunBocTu. Hopma peakiuu mpusHaka. BapuanumoHHblil psn 1 BapuainuoHHast kpusas (B.
Horanucen). CpolicTBa MOIM(UKAIIMOHHOW H3MEHYUBOCTH.

I'eHoTHMNMUecKkass M3MEHUYMBOCTb. (CBOMCTBA TE€HOTHIMYECKONM HM3MEHYMBOCTH. Bumsl
TeHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHAs!.

KomOuHnaTtuBHas M3MeHYMBOCTh. Meilo3 U MOJIOBOM Mpoliecc — OCHOBA KOMOMHATUBHON
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I'€HETHYECKOTr0 pa3zHo00pa3us
B IIpeJIeNax OJJHOTO BU/A.

MyranuonHass W3MEHYMBOCTh. BuIbl MyTanuil: TeHHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrnoHTaHHblE W UWHAYLHUPOBAaHHbIE MyTalMH. SnepHple M LUTOIIA3MAaTUYECKUE MYTalUU.
Comarnueckre W MOJOBble MyTanWH. [IpHYMHBI BO3HMKHOBEHMS MyTanuil. MyrareHsl U HX
BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO IMpolecca. 3aKOH TOMOJOTHYECKHX
psaoB B HacneacTBeHHOM wu3MeHunBoctu (H.M. BaswioB). BHesnepHas W3MEHUHMBOCTH U
HaCJIECTBEHHOCTb.

Onuzenemuxa u 5NUSEHOMUKA, PONb INUSEHEMUYECKUX (aKmopos 6 HACNeO008aHUU U
UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOE Y OP2AHUSMOS.

JleMoOHCTpaL UK

[Toprpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.
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Tabmuupel 1 cxembl: «Buasl uW3MeHUHMBOCTH», «MoaudukanoHHas HW3MEHUYHUBOCTbHY,
«KoMOMHATUBHAsT ~ U3MEHYUBOCTHY, «Meiio3y, «O110A0TBOPEHUEY, «l'eHeTHUECKHE
3a0o0JieBaHuUs YeNoBeKay, «Buabl MyTanuiiy.

OO6opynoBaHue: XuBble U repOapHble 3K3EMIULSIPbl KOMHATHBIX PAacTEHHM, PUCYHKHU
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora «McciaemoBaHuE —3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHOM
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOTO psAJia ¥ BapUAlMOHHOW KPUBOM.

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIpENapaTax).

Tema 14. I'enHeTnKa YejI0BeKa

Kapuorun uenoBeka. MexayHapoaHas NpoOrpaMMa HUCCIENOBAHMS TI'E€HOMA 4YeEJIOBEKa.
MeTopl U3ydeHusi T€HEeTUKU YeJOBEKa: MeHeallOTHYeCcKui, OJMM3HEI[OBbIN, [IUTOTeHETHUYECKHIA,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJIEKYJIIpHO-reHeTUUecKuid. COBpPEMEHHOE OIpEleIeHNe
TE€HOTHIIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momolbto ITIP-
aHasinza. HacnencrBennsle 3a00s1eBanus yesioBeka. ['eHHbIE U XpOMOCOMHBIE 00JIE3HU YEJIOBEKA.
bone3nn ¢ HacineACTBEHHON MpPeApacloioKEHHOCThI0. 3HAYEHUE MEIUIIMHCKONM TE€HETUKH B
IPEIOTBPALICHUN M JIEUEHUU TIEHETUYECKUX 3a00JeBaHUIl yesoBeKa. MeauKo-TreHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUECKUE ACTIEKThI
UCCIICIOBAaHUI B OOJIACTH PEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UUYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKA K MaTOJIOTUSIM.

JleMoHCcTpaLMU

Tabmuner u cxembl: «Kapuotun denoBekay, «MeToAbl U3y4eHHs] TE€HETUKHU UYEIOBEKay,
«I'eneTnueckue 3a00JI€BaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOM.

Tema 15. Cenexuusi opraHu3sMoB

JlomecTukanus M ceneknus. 3apoXkICHHUE CEeNEeKIMM M JomecTukanmu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHns U MHOIoo0pa3us KyJabTypHBIX pacTeHuid. Ponb cenexuun
B CO3JaHUM COPTOB pPAcTeHHH W TMOpoA KUBOTHBIX. CoOpT, MNopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJ0OB B HAcieACTBEHHON m3meHunBoctn H. WM. BaBuiioBa, ero 3Hauenue s
CEJIEKLIMOHHOM paboOThI.

MeTtobl ceneKIMoHHOM paboThl. ickyccTBEeHHBIN 0TOOP: MacCOBBIN U MHIMBUyaIbHBIM.
Oransl KOMOMHAIIMOHHON cenekiuu. McnplTaHue mpou3BoauTesedl mo moromMctBy. Ot6op mo
TEHOTUITY C IOMOIIBIO OLIEHKU (PEHOTHUIIA TOTOMCTBA U OTOOP MO T'EHOTHUITY C MIOMOIIbIO aHAJIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PamuanvoHHBIR 1
XUMHUYECKMH MyTareHe3 KakK HMCTOYHHUK MYyTalud y KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK mis
MIOJIYYEHUS UCXOIHOTO MaTepuaa JUisl CEJICKLIHH.

[Tonyuenne mnonumuonnoB. BuyTpuBuaoBas rtulpuauzanus. baU3KopoicTBEHHOE
CKpelBaHue, Wiu MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mpuyuHbL. Mcmonp3oBaHue reTepo3nca B - cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTMKEHUS CEJEeKIMM pacTeHHH u
KUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JHUKHX
poauyeil s co37aHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKuUMu pecypcamu CetbCKOX03AUCMBEHHbIX U NPOMbICIO0GbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIoOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUucie ¢ NPUMEHEeHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepCcneKmuBHbIX MexHoI02Ul.
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JleMoHCTpauMu

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acrtaypos, H. bopinoyr, /I. K. benses.

Tabmuet 1 cxembl: «L{[eHTpBI MPOUCXOXKICHUS U MHOTO00pa3us KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACIEACTBEHHOHM H3MEHUYMBOCTH», «METOIbl CEIEKIUU»,
«Otnanéunas rudpuamzanus», «MyTareHes3y.

JlaGoparopHasi padora «/3yueHune cOpTOB KyJIbTYPHBIX PACTCHUN M MOPOJ JOMAIITHUX
YKUBOTHBIX.

JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METOJBI M JIOCTHXKEHHUS CEJIEKIIMH PACTeHH U KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIHBITATEIBHBIA YYacTOK, B TEIIUYHOE
X03SICTBO, B J1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA ¥ CHHTeTHYeCKasi 0HOJIOTUS

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHHM, — KIETOYHbIE U TKaHEBbIE KYIbTYpHI,
MHUKPOOPTaHU3MbI, HMX XapaKTepUCTUKa. TpaJullMOHHAs OWOTEXHOJIOTHS: XJeOoleueHue,
MOJy4YeHUE KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonoruueckuii cuate3. OObeKThI
MUKPOOHOJIOTHYECKUX TexHoorui. [Ipon3BoacTBO OeKa, aMUHOKHUCIIOT U BUTAMHHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJCHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYHPOBAHUS TEHOMOB C LIEJIBIO MTOJIYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINX
HE BCTpEYarolIuecs B MPUPoae OMOCUHTETUYECKHUE MY TH.

Kiterounas mHkeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PaCTEHUM M >KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuan3alnus U coMaTHYecKHil smOpuorenes. lcmonb3oBaHue
TaliOnJI0B B CEIEKUUU pAcTeHUil. [lonyuenue MoHOKIOHANbHbIX anmumen. Flcnonvzoeanue
MOHOK/IOHANbHBIX U NOJUKIOHAILHBIX anmumen 6 meouyutre. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SHUIEKIETOK W KIOHUPOBAaHUE KUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SACP
KIETOK. Texuonocuu 0300po6ieHUs, KyIbMUuUPOBAHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAsI U TeHHas MHXkeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHUPOBaHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE MpOoOJIeMbl TeHHOU
WHXXEHEPUH.

Menununckue 6uorexnonoruu. [loctrenomuas mudposas meauiuHa. [1LP-auarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJOBBIX KIETOK. TapreTHas Tepamus paka. 3D-
OuoWH)XeHepus g  pa3paboTku  (GYHIAAMEHTAIBHBIX OCHOB MEIMUIIMHCKUX TEXHOJOTHH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEeM TEXHOJOTHH TpEXMEPHOro OWOMPUHTHHTA U
ckaddonaunra s peuieHus 3a1a4 NepcoHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IETbI0 OOecredeHus] KOMOMHMPOBAHHOW 3allUThI OT
Bo30ynuteneit OPBU, ycTaHoBneHue MOJEKyJIspHBIX MeXaHW3MOB (yHKunoHupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETTOBEKA U JKUBOTHBIX.

JleMoOHCTpaLun

Tabmuiet u cxembl:  «Vcmonp30BaHME  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
IIPOU3BOJACTBEY, «KiieTouHass HHKeHepHs», «I eHHass HHKEHEepUsD».

JlabopaTopnasi pa6ora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKcekypenst «bUoTexHOIOTHs — BayKHENIasi MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

14



Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIOLHMOHHBIX NPeACTaB/IeHUH B 0M010rHI

OposmonnonHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHMS JapBUHU3MA. JKH3HBb
Y Hay4Has JearenbHocTs Y. JlapBuHa.

JBwxymme cuiabl 3BomonMM  BuioB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCThb
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmitenne cuntetndeckoit Teopun 3Boonuu (CTI). HeliTpanbHast TeOpHs 3BONIOLNH.
CoBpeMeHHas HBOJIOLMOHHAs OMOIOrUs. 3HauY€HUE HBOJIOLHOHHON TeOpuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JemMoHCcTpauMu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, U.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubr n cxemsl: «Cucrema xuBoi npupoasl (mo K. JlunaHero)», «JlecTHHIa KUBBIX
cymectB (rmo Jlamapky)», «MexaHusm (opMupoBaHHs HPUCHOCOONEHUH Yy pacTeHUud u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®Popmbl 060pbObl 3a cymectBoBaHue», «llopoasl romy6eit», «MHoroobpasue
KyJbTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHHs ABIKYLIUX CHJI 3BOJOLUM», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpO03BOIIOLUA U eé pe3yJibTaThl

[Tonmynsiuust kak sJaeMeHTapHas eAuHuLa 3Bosolud. COBpEeMEHHBbIE METOJbl OLEHKU
TFeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYpbI MoNyssuuid. Mi3meHnenue reHooH1a MONyIsiuy Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHUWE. 3aKOH reHeTuuyeckoro pasHoBecus Jlx. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (IBHXKYILIHME CHJIbI) HBOJIIOUMHM. MyTallMOHHBIM Mpoliecc.
KomOunatuBHass m3aMeHuuBOCTh. [lpelid reHoB — ciiyuyaiiHble HEHaNpaBiICHHbIE H3MEHEHUs
4acTOT ayuiesie B momymsiusax. O(PdekT ocHoBaTens. Ipgexm OYymMbLIOUH020 20PIbIUKA.
CHuoicenue eenemuueckozo paznooodpaszus. npudunsvl u creocmeus. Illposaenenue s¢ghgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30ismus  TOMyISIU:
reorpaguueckas (IpoCTPaHCTBEHHAs ), Oronornyeckas (penpoayKTHBHAS).

EctectBeHHbII 0TOOp — HampaBisitomuii gaxtop 3BojoUUU. POPMBI €CTECTBEHHOIO
oTOopa: NBHXKYIIMH, CTaOWIM3MPYIOUIMH, paspbiBaromuil (nu3pyntusHblil). IlomoBoit otbop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OpraHU3MOB KaK pPe3yJlbTaT MHKPO3BOIIONMU. Bo3HUMKHOBEHUE
npucrnocoOIeHni y opranu3MoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucnocodieHuit
y OpraHu3MoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u CTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHUKPOIBOJIOLHH.
M3onmsmust — xmrodeBoit  daktop BumooOpaszoBanms. IlyTh m cmocoObl BUI000pa30BaHUSA:
ajsionaTpudeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (POpMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomonMOHHOM Ouosiornn B pa3pabOTKEe HayyHbIX METOJIOB COXPAaHEHHUS
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEM.

JleMoHCTpanun

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAs U3MEHYUBOCTDY, «lloMynsuOHHas CTPYKTYypa BUIaY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBmWKyImme CHIBI  3BOJIOIUN,
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«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «l[lomynsannonHble BOJTHBI YUCIECHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHcTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLICCTBOBAHUEY, «MnpycTpuanbHbId MEJIAHU3M, «Kussie HCKOIIa€MBIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka >KUBOTHBIXY,
«Puznonoruueckue agantanun», «IIpucrmocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIILHOCTBY,
«Kpurepun Bunma», «Bugsl-nBoriHukm», «CTpykTypa BuUga B npupoae», «CrmocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX  BUAOB  JIAHABILECH,
«DKOJIOrMUYEeCKoe BMJI000pa3oBaHME BHUJOB cHHUI, «[lonumnionasl pacreHuit», «KamycTHo-
peneUYHbI THOPHIY.

OO6opynoBaHue: repdbapuy pacTeHUM, KOJUIEKIIMHM HACEKOMBIX, dydesia NTHIl U 3BEpel C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydena NTHIl M 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHHui OJIM3KUX BUI0B, 00Pa30BaBLIMXCS Pa3IMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «lIpucrnocobnseHust OpraHusMOB W HUX OTHOCHTEJbHas
1EJIECO00PA3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHUE BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThl

MeTtoapl n3ydeHust MakposBoJronuu. IlaneonTonornueckre METOIbI U3y4EHUS IBOJIIOLINH.
[Tepexonnbie HOpMBI U PUITOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouuu. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9)HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYecKre METOJbl M3YyYEHHs HBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKyJIIpHO-
FeHeTUYeCcKrne, OWOXMMHUYECKMEe M  MaTreMaTH4YeCKHEe METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["omonoruynsie reHsl. COBpeMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoHCTpanun

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

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIAan», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punno@urs», «CeMeHHble ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «/lpeiid koHTHHEHTOBY», «PenukTel», «HadanbHble CTaguu MOPHOHAIBLHOTO
pa3BUTHUSI  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE W  aHAJIOTMYHBIE  OpraHbl»,
«PynumMenTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YellOBeKa M IIuMMMaH3e», «lnaBHbIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYJISDKH HMCKOMAeMbIX OCTAaTKOB OpPTraHHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue 1 pa3BUTHE )KU3HU Ha 3emiie

Hayunble rumore3sl MPOMCXOXKACHUS XHU3HM Ha 3emie. AOuOreHe3 M MaHCIEPMUS.
JloHayuHble TPEICTaBICHHUS] O 3apOXKACHUU >KU3HMU (KpealmoHHM3M). ['umore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onsltamMu @. Penu, JI. Cnamnanuany, JI. Ilactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHUuYecKkoi »Bostony. [InanerapHas (reosoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonmmepoB u3 MoHoMmepoB. KoaiepBarHas
runote3a A. WM. Omapuna, rumoteza mnepBuuHoro OynboHa Jx. XosjelHa, reHeTHYECKas
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runoteza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «vupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUcropuss 3emnum u Meronapl €€ wu3ydeHus. lckomaemble OpraHMYeCKHE OCTATKHU.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHast ¥ aOCONMIOTHAsE  TEOXPOHOJIOTHA.
['eoxpoHONIOrMYecKas MKaaa: S0HbL, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanel oprannyeckoil 3Bostouuu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oponronusi Meraboiu3Ma. BosHukHOBeHHEe mepBbIX sKocucTeM. CoBpeMeHHble MHUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. CtpomaronuThl. IIpokapuoTel u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTEHEe3). DBOIIOLUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpouicxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(dO3bl PaCTEHU.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIN.
Cemennsle pactenus. [IporcxoxaeHne IBETKOBBIX paCTEHUM.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIMUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIIni.
[Tpoucxoxaenne MieKONMUTAIIMX H NTUL. [lpuHnun kmoyeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIH.

Pa3Butue )u3HM Ha 3emile 10 3paM U MEepUoiaM: apXei, MPoTepo30H, Naneo30u, Me3030i,
KaifHo30M. OOmiasi XapakTepHCTHMKa KIMMaTra W TeOoJOrMYecKHX ImporeccoB. llosBienue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJe00pa3oBaHUE: €r0 YCJIOBHS U BIUSHUE HAa Ta30BBIN
cocTaB aTMOC(]epHl.

MaccoBble BbIMUpAHUS — HKOJOTMYECKHUE KPU3HCHI Mpounuioro. IIpuumHbl U cienctBus
MaccoBbIX BbIMHUpaHUil. COBpEeMEHHBIH 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cuctema opraHmdyeckoro mupa. [IpuHIUMNBI KjIaccu@uKauyd OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

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

Tabmume! u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Mumepa, I'. FOpu», «OTansl HeopraHMUecKon
’BOMIIOLIMNY, «['eoXxpoHonoruueckas mkana», «HadampHbple 3Tansl OpraHUYECKOW 3BOJIIOLUNY,
«Cxema o00pa3zoBaHUsl JYKApuOT MyTéM cuMOuoreHesa», «Cucrema >KUBOH MPUPOJIBIY,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0noceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUSA JKUBOTHOIO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«UYneHucToHorue», «PbIOBIY, «3EMHOBOHBIEY, «IIpecmbikaromuecs», «IItuue,
«Muekonuraronue», «Pa3BuTue JKM3HM B apxeWckol apey, «Pa3zButHe KW3HM B
MIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B TAJCO30MCKOM dpey», «Pa3BuTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTme XKU3HM B KallHO30MCKOM »5pe», «CoBpeMeHHas cHucrema
OpPraHMYECKOTO MUPa».

OOGopynoBanue: TepOapuM pacTeHUW pPa3TUYHBIX OTIEIOB, KOJJIEKIIMH HACEKOMBIX,
BJIQKHBIE IIpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOXKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUIl U 3BEpel, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
MCKOIIAEMBIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.
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Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muimepa—tOpu 1o
U3YyYEHHIO a0MOTCHHOTO CHHTE3a OPTraHWYECKUX COCTMHEHUI B TIEPBUYHOM aTMOChepey.

JlaGopatopHasi pabora «l3ydyeHMe W OINHCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZEIIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX .

Tema S. IIpoucxo:kaeHue YeJJ0BeKa — AHTPOIOreHe3

Pa3pensl u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMEHHbIE HAYUYHbIE TEOPUH.

CxoncrBo  uenoBeka ¢ KUBOTHBIMHU. (CHCTEMaTHMUECKOE IOJIOKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]oiIoruueckue,
sMOpuonornyeckne, (HU3NOIOTr0-OMOXUMHUYECKHE, TOoBeAeHYeckne. OTIWYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0k/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxyme  cuibl  (QakTophl)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAJIbHEIE.
CooTHoleHre ONOIOTUIECKUX U COLUAIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororenesa. PanHue yenoBekooOpa3Hbie 00€3bsSHBI (TPOKOHCYJIBI)
¥ paHHUE TOHTH]IBI — OOIIME TPEAKH YEIT0BEKOOOPA3HBIX 00€3bsH U JIOACH. ABCTPATONUTEKH —
JBYHOTHE Npeaku Jiroae. UenoBek ymenbli, NepBble U3rOTOBICHUS Oopyauil Tpyaa. Yemnosek
MPSIMOXOJISAIIMI 1 TIEPBBIN BBIXOJ JItoIel 3a mpeaenbl Adpuku. YenoBek reinenbOeprekuit —
o01IMii mpeoK HeaHJePTaIbCKOTO YeIOBEKa U YelIoBeKa pa3yMHOro. YelnoBek HeaH epTaibCKuit
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUUI
YeNI0BEeK, OCBOCHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u maneoreHoOMUKa.

OBOJIOIMS COBPEMEHHOI'O uesioBeKa. EcTecTBeHHBIN OTOOp B MOMYJSLUAX 4YeIOBEKa.
MyTtaumonHsi nporece U nonumop¢usM. IlonynsauroHHble BOJIHBL, Apei] reHoB, MUrpanus u
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bomibiime pacel: eBporneougHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHUAJIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTH paccelieHus 4YeJloBeKa Mo IulaHere. EauHCTBO  yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh 4YenoBeKa K  pa3HbIM  YCIOBUSM
OKpykaromiel cpensl. BiausHue reorpaduyeckoit cpeasl u Jpelida reHoB Ha MOP(HOJIOTHIO U
(U3HOJIOTHIO YeIOBEKa.

MexaucuuIuinHapaele  MeToJbl B (pu3nueckoi  (OMOJIOrMUYEcKOW) aHTPOIOJIOTHH.
OBOJIOIMOHHAS ~ AHTPOIOJIOTHST M TAJICOAHTPOIIOJIOTHUS  YEIOBEYECKUX  MOIMYJIALHUM.
bruocounansHple  HCCIEAOBaHMA  NPUPOABI  4YeloBeKa.  [ccnemoBaHume — KO3BOJIIOLUU
OHMOJOTUYECKOT0 U COLMAIBHOIO B YETIOBEKE.

JleMoHCTpan U

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

Tabmuubl u  cxembl: «MeToabl aHTPONMONOTUN», «[ OJIOBHOH MO3T  YeEIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4elloBeKa M CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aHTPOIOreHe3a», «IJBOJIOLMOHHOE [JPEBO UEIOBEKay,
«ABcCTpanonuTex», «4enoBek ymenbiit», «HenoBek NpIMOXOIAIINN», «J{eHUCOBCKUI YeI0BEK»
«Heanpaepranpup», «KpomanboHIb, «lIpeaku yenoBeka», «ITalbl BOJIIOIUU YEIOBEKAY,
«Pace1 uenoBekar.

ObopynoBaHue: MyJIsKH OKaMEHEJIOCTEeH, MPEeIMETOB MaTepHalbHOW KyJIbTYphl MIPEIKOB
YeJIoBeKa, penpoAykiuu (dotorpaduu) KapTHH C MHQPOJIOTHIECKUMUA U OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKJCHUS YeoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMbIX OCTATKOB YEJIOBEKa,
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CKEJIeT 4eJIOBeKa, MOJIeb Yepera 4elloBeKa U ueperna LIMMIaH3€e, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCA MIPEIKOB YEJIOBEKA.

Jladoparopnasi pabGora «M3yueHne OCOOCHHOCTEH CTPOCHHS CKeJieTa 4YelOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3KOJOrMYECKUX alanTaluid YE€I0BEKa.

Tema 6. OJkoJyiorusi — Hayka O B3aHMOOTHOIIEHHUSIX OPraHu3MoOB W
HAJIOPraHU3MEHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxneHue W pasBuUTHE dKosuoruu B Tpydax A. ['ymbGompara, K. @. Pynse, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl um 3amaun skojoruu. CBs3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metoasl skonoruu. [loneBbie HaOmOEeHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKPY)KAIOIIEH CpPE/bl: JOKAIbHBIM,
PETHOHANILHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ mnpuponod. DopMHUpOBaHHE HSKOJOTUYECKOW KYIbTYpbl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JdeMoHCcTpanun

[Toptpetsr: A. I'ym6onsar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumel 1 cxembl: «Pasnensl dKoIoruny, «Metoasl dkojaoruny, «Cxema MOHHUTOPHHTA
OKPYKAroIIen CpeIbl».

Jlaboparopnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Okonornyeckne (akTopel M 3aKOHOMEpPHOCTH uX JeiictBua.  Kiaccudukamus
9KOJIOTHMYECKUX  (akTopoB: abuoThueckue, OWOTHYECKHE, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasmno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHNU3MBI.

Abuotnueckue ¢pakropbl. CBeT Kak 3kojoruueckuil paxrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CUTHaJIbHAs poiib cBeTa. DOTONEpHOIU3M.

Temmneparypa kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh Kak skosoruueckuil ¢akrop. Ilpucnocobnenus pacteHH K MOAAEP KaHUIO
BogHOro Oananca. Kmaccudukanust pacTteHuid 1Mo OTHOIIEHUIO K Boje. [IpucnocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, INTyOWHHAas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH cpel OOuTaHUsA
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonorunueckue putmel. BHemHue u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcrioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHH JKU3HH.

XKuznennsie Gopmbl opranusmoB. [lonstue o xu3HeHHoU ¢opme. KuzHeHHbIe (HOPMBI
pacTeHUi: NepeBbs, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBBlI.
Kuznenusle (GOpPMBbI KUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakropel. Buasl OMOTMYECKMX ~ B3aMMOJEHCTBHHA:  KOHKYpPEHIIMS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTHUpPAaHTCTBO,  HaxJieOHHW4ecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HadyeHHE OWOTHYECKUX B3aWMOJCHCTBUN I CYIECTBOBAHMS
OpraHu3MOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JeMoHCTpauMu
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Tabmuipl 1 cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTPY», « IKOJIOTHUECKHUE
IPYIIIbI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TeII0KpOBHBIE )KUBOTHBIEY, «X0JIOHOKPOBHBIE
KUBOTHBIE», «DU3NOJIIOTUYECKUE aanTalii XUBOTHBIX», «Cpeapl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3neHHbIe GOPMBI pacTeHUIY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«IJKOocHCTEMA IIHMPOKOIMCTBEHHOIO Jieca», «IDKOCUCTEMa XBOWHOIO Jieca», «llenu nuranusy,
«Xumnn4yectBoy, «llapazutuzm», «KonkypeHuus», «Cumomnosy», «KommeHcammzm.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, HPHUCIOCOOJEHHBIX K BIUSHUIO
Pa3IMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuM M KOJUIEKUHMU TEIUIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHuid, uydeiaa MTUL W 3Beped, repOapuu pacTeHUN, OTHOCSIIUXCS K TUrpoduTam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JAaHHBIX TPYIN, KOJUICKIUH IKUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuu U KOJUICKIUU PACTEHHUM M MKUBOTHBIX, 00JIaJaroIINX
yepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHHM JKHU3HM, repbapuu u
KOJUIEKIIUA PACTEHUH W >KUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYacCTBYIOUIUX B Pa3IMUHbIX OMOTHYECKUX B3aUMOAECHCTBUSX.

JlabopaTopnasi pabora «BbIsiBiIeHHE IPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

Jladboparopnasi paGora «BbisiBICHHE TMPUCITOCOOJICHUN OPraHU3MOB K  BIIMSIHHUIO
TEMIIEpaTypbI».

JlaGopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMIA

DKOJOTUYECKHe XapaKTepUCTUKH momyisiiuu. [lomynsnusa kak Ouonoruyeckas cucTeMa.
Ponp HeomHOpOMHOCTH cpenbl, QU3HUYECKUX OaphepoB W OCOOCHHOCTEW OWOJIOTHH BHIIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYpHI Momysanuidi. OCHOBHbBIE MOKA3aTeNN MOMYIISIIHN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas M IOJOBas CTPYKTYpPa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALIUSL.

OKojorudeckas CTpykTypa mnomynsauud. OleHKa YHUCIEHHOCTH MOmyisiuu. JuHamuka
NONyJSAUUU U €€ perynanus. buornueckuil noTeHuuMan nonyasiuud. MoaenupoBaHue JUHAMUKU
nonymnsiuui. KpuBble pocta uucieHHOCTH mnomyisinuu. Kpuble BbDKHMBaHMs. Perymsmus
YUCIEHHOCTH TOMYIALUNA: POJb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJjoruyeckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 06 »sKojmormueckoi Hume Buaa. Mecroobutanue. MHoromepHas MOAETb
skosornyeckord HumM Jx.M. Xatunncona. Pazmepsl skosiornyeckoil Humm. [loTeHunanbHas u
peann30BaHHAas HUIIIU.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
OKOJIOTUYECKHE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEAEHUS W MUTpalMii >KUBOTHBIX. buosornuyeckue WHBa3UU
qyKEPOJHBIX BUJIOB.

JleMoOHCTpaL UK

IToprper: Ix. M. XaTuynHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTMUECKHUEe XapaKTepUCTUKU Monyasuny, «IIpoctpancTBenHas
CTPYKTypa mnonyisauun», «Bo3pacTHble mnupamMuabsl HOOMysuu», «CKOPOCTb 3aceieHus
MOBEPXHOCTH 3€MJIM Pa3JIMYHBIMH OpraHuzMamm», «Mopenb skosormdyeckod Humum JLx. U.
XaT4MHCOHAY.

O6opynoBanue: repOdapuy pacTeHUM, KOJJIEKINN )KUBOTHBIX.

JlaGopaTopHnas pa6ora «IIpucnocoOnenust ceMsH pacTeHUI K PacCeICHUIO.

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MexXIy OpraHu3Mamu B
OHOILIEHO3E.
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OxocuctemMa Kak OTKpbITas cuctema (A. JIk. Tencnam). DyHKIHOHAIBHBIC OJIOKH
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTHI, peAyleHTbl. Tpoduieckue ypOBHH.
Tpoduyeckue nenu u cetu. A6uornyeckue 010k 3KocucTeM. [10UBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopor BemecTB 1 MOTOK SHEPTUHU B IKOCHCTEME.

OcHoBHbIE MTOKa3aTeIH 3KocucTeMbl. bruoMmacca u npoaykius. JKoJI0ru4eckie mupaMuibl
quces1, OnomMacchl U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIeccuu. llepBuUHbIE U BTOPUYHBIE CYKIECCHUHM U UX
OPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykieccud. KimMakcHoe —cooOuiecTBo.
Buopaznoobpasue 1 mosHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[IpuponHbIe 3KOCUCTEMBL. JKOcCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
IKocucmemvl MyHOp, 1€c08, cmenell, NyCMbvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBbl. ArposKocucTema. ArporeHo3. Pazmuuus wmexay
AHTPONIOTEHHBIMU U TIPUPOTHBIMUA YKOCHCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opojckas ¢diopa u dayna.
CunaHTpOommM3amusi TropoAckoil  (ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH  (HOPMUPOBAHHMS  OCHOBHBIX  B3aMMOJACHCTBUII  OpraHW3MOB B
9KocucTeMax. Ponb kackaonozo spgexma u 6ud008-30upukamopos (Kiouesvlx 6uoos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIMIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTh OpPraHU3MOB, TOMYISALUA M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JAEHCTBUH.

Mexanuzmsl  6030eticmeus  3a2psA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoNorus MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OMOLIEH03a», «IKOCUCTEMA HMIMPOKOIMCTBEHHOTO JIECAY,
«DKocucTeMa XBOMHOTO Jeca», «DyHKIHMOHATBHBIE TPYNIBI OPTaHU3MOB B HJKOCHCTEMEY,
«KpyroBopor BemecTB B 2JkocucteMey», «llemu muTaHus (macTOWIHAs, JETPUTHAs)»,
«DKOJIOTHYECKas MPaMUJIa YHCeT», « IKOIOTHIECKas MUpaMuIa OMoMacchl», «IKOJOTHIECKas
nupamuaa sHeprumy», «OOpazoBanue Oojoray, «llepBuunas cykieccus», «BoccTaHoBieHHe
Jeca Toclie TmoXapa», «JKOCHCTeMa 03epay, «ArpoueHo3», «KpyroBopoT BemIeCTB W IOTOK
SHEpruu B arporenose», «IIpumepsr ypOoskocucTem».

OOGopynoBanue: repOapul pacTEHUM, KOJUIEKIIMM HACEKOMBIX, 4dyuyesia NTHI[ U 3Bepew,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHne u onrcaHue ypOOIKOCHCTEMBD.

JlaGopaTopnasi padora «/3ydeHne pazHoOOpa3usi MEIKUX TTOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX.

IKeKkypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B nyOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKYpPCHsI B arpodKocHcTeMy (Ha MOJIE UM B TEIUIMYHOE XO03SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTEMA

Buocdepa — obmeranerapHas obomouka 3emiu, TJie CyHIECTBYET WM CYILIeCTBOBaa
®u3Hb. PazButne npencrasieHuit o buochepe B Tpynax . 3tocca. Yuenue B. W. Bepnaackoro o
6uocdepe. O6nactu 6nocheps! u e€ cocras. Kupoe BeniecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTHU cyliecTBOBaHUsI Onocdepsl. OcodeHHOCTH Onochepsl Kak ri1o0anbHOM
skocucTeMbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel Bemiects U
OMOTeOXMMHUYECKHUE ITUKITBI (yTiiepoia, a3oTa). PUTMu4YHOCTH siBieHM B Orocdepe.
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3oHanbHOCTE OMochepsl. [lonsiTne o 6Gmome. OCHOBHBIE OMOMBI CYIIIU: TYHJpa, XBOWHBIE
Jeca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCThIHU, TPOIUYECKHE Jieca,
BBICOKOTOpBs. KitMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIICHKA WX PECYPCHOTO TIOTEHIHANIA H
OouochepHbIX (HYHKIIHA.

JleMoOHCTpaLuu

[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuet u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopor azora B npupone», «KpyroBopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B nmpupone», «KpyroBopot Bojibl B IPUPOIEH,
«OcHoBHBIE Omombl cymmy, «Kimmmarmdeckue mosica 3emmm», «Tyanpay, «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbld Jec», «Crenby», «CaBaHHa», «IlycTbiHSY,
«Tponmueckuii necy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYsKaOIIas cpeaa

DKonoruyeckue KpU3UChl M HMX NpUuuHBL. BoszneiictBue uenoBeka Ha Ouocdepy.
3arpsizHeHue BO3IyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHHWE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiinMara.

AHTpOIIOTEHHOE  BO3/CICTBHE HA pacTUTEIbHBIM M KUBOTHbIE Mup. OxpanHa
PacCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubsie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OCHOBHBIE TTPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA M MpUPOAbl. PamronansHoe
MPUPOJONOIL30BAaHUE M COXpaHEHHE OHOJOrM4ecKoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTHU TII00ATBHBIX YKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEpOSITHBIC TOCIEACTBHSI.

Pa3zButie METOMOB MOHUTOPWHTA PA3BUTHS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuble uccredosanusi nepexooa K pecypcocoepezaioujeli. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe pasnoobpasue u ouopecypcol. Hayuonanvrvle ungopmayuonmsvie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl IKopeadburumayuu IKocucmem u cnoco606 60pvovl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuel u  cxeMbl: «3arpsi3HeHue arMmocdepbl», «3arps3HeHre ruapocdeps,
«3arpsizHeHne mouBbl», «llapHukoBbli 3ddekT», «Ocobo oxpaHseMble TNPUPOIHBIE
TeppUTOpUNY», «MoIeNn yIpaBIsIeMOro MUpPay.

O6GopynoBanue: ¢dortorpadun OXpaHsIEeMbIX pacTeHUH W KUBOTHBIX KpacHoit KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIC.

B cTpyKType NTUYHOCTHBIX pE3yJabTaTOB OCBOEHUS MPOrPAaMMBI 110 OHOJIOTHH BBIICICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIIUXCSl PYKOBOACTBOBATHCS B
CBOEM  JEATENIbHOCTH  I€HHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
CcnocobHoCcmu cmagums UEAN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMM U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHs BHYTPEHHEW MO3WMLMHU JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOMNOPSAKY, YEJIOBEKY TpyJla U CTapUIeMy ITOKOJIEHHIO, B3aUMHOI'O
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOro npeamera «buonorusy MOMKHBI OTpaxaThb
TOTOBHOCTh M CHOCOOHOCTH OOYYarolUXCsl pyKOBOJCTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
pacIIupeHHe KU3HEHHOTO OIbITa U ONBITA ACSITEIBHOCTH B IIPOLIECCE PEATM3ALNUNA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCHMTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOro 00IIEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)k€HHWE 3aKOHa U
MIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOIN TBOPUYECKOH JIE€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBITOJHEHHH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3aJla4, YBAXXUTEIHHOIO OTHOLIECHUS K MHEHHIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1E€ATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOMN, ropaoctu 3a cBOM Kpaid, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;
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[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IMPUPOIBL,
JnocTukeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OMoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITY)EHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUHCKOT0 HApOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTeH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE IMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (GOpPMHPOBAHMA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U peain3alys 3J0pOBOro U 06e30MmacHoro oopasa *Ku3HU (340POBOE MUTAHUE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa,
perynspHas (Qu3nMYeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYalUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBHN M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEONEHUs aIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJYy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTb K aKTUBHOM AESITENTFHOCTH TEXHOJIOTHUECKOHN M COIMAIbHOM HAapaBIeHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATH U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
NESITENIbHOCTD;

UHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIeCO00pa3Hoe OTHOILIEHHE K MPUPOAe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS SKOJOTHYECKONW KYyIbTYpBI: MPUOOPETEHHE OMNbITa TIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCIEICTBUH ISl OKPYKaIOIel Cpeibl;

OCO3HaHUeE TTI00aTBHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH UCMOJBb30BaTh MpUOOpeTaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpHU pEIIeHuH TPOOTEM, CBS3aHHBIX C PAMOHAIBHBIM TMPHUPOAOIOIBE30BaHUEM (COOI0IEHUE
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IIPABWJI TIOBEIEHUS B INPUPOAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENPUATHE IEHCTBUM, NPHUHOCAIIMX BpE] OKPYKAMOIIEH NPUPOAHOM cpene,
YMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIBTYphl, OIbBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUs pYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIbHONW, KOMMYHHMKAaTMBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOW TIPAaKTUKW, OCHOBAaHHOTO Ha JHAIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE SA3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMAaHUE crenupuKU OMOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUsI 00 OKpYKarolieM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellIeHUH Ipo0JIeM COXpaHeHHsI TPUPOTHOIO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LIMBWIM3ALMU: OOECIIeUeHUs
HOBOI'O YPOBHS pa3BUTHs MEAMILMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA IYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTUYECKUX MpoOseM U obecrieueHus nepexoa K ycToMYuBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHMW B LIEJSIX MOBBIMIEHUS 0O0Iei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (YHKIMOHAIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi pu U3y4eHnu ONOoIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS U aHalIW3a M OObBACHEHHs SBJICHUH
OKpYXKaloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIIOYEHHUsST HAa OCHOBE HAy4yHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
po0JieM B peasbHBIX KMU3HEHHBIX CUTYalMSIX;

OCO3HAHHE IICHHOCTH HAayYHOH NEATENbHOCTH, FOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCJIEIOBATEILCKYIO AESITEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTMHM B COOTBETCTBUU C >KM3HEHHBIMU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenmMeTHble pe3yNbTaThl OCBOCHHUs y4deOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaYyuMble g (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOMIMXCA  MEXKIUCIHUIUIMHAPHBIE
(MeXMnpenIMeTHBIE) O0IeHaAYYHbIE TTIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOUW KapTUHBI MUpa
n cneumbm(y MCTOAOB ITO3HAHUA, UCITIOJB3YEMBIX B €CTCCTBCHHBIX HAayKaXx (BeHIeCTBO, OHEPIus,
SBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (akKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHEe, HAOIOJICHUE, M3MEPEHUE, SKCICPUMEHT W JIPYTHe); YHHBEpPCaIbHBIC
yueOHbIe JeicTBUS (MO3HABaTEIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIIECUNBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH W COIMAIbHON KOMIIETCHIIMH OOYYaroIIuXCs;
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CIOCOOHOCTh 00yJaroImuxcs UCTIOJIB30BaTh OCBOCHHBIE MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAIbHOM MIPAKTHKE.

B pesynprare wu3ydeHus OWOIIOTMM Ha YPOBHE CPEIHEr0 OO0mIero oOpa3oBaHWs Yy
oOyuaromierocsi 0yayt chopMuUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUSI,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4eOHbIE [EHCTBUSA, PETYIATUBHBIE YHHUBEPCAJIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MerTanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPaMMbl CPEIHEro OO0IIero o0pa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OsJiajieHNe YHUBEPCAJILHBIMH YY€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHS:

CaMOCTOATEIILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HaHUU HpI/IéMI)I JJOTUYCCKOI'O MBIIIJICHUA (aHaJH/I?:a,
CHHTE3a, CpaBHCHHS, KJIACCUPUKAIMH, OOOOIIEHUS), pPaCKPbIBaTh CMBICT OHOJOTHYECKUX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKY, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMHU);

ONpEeNeNaTh 1ENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTCPHUH WX JIOCTHUKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LICIISIMU,

UCIIOJIB30BaTh OWOJIOTHUECKUE TMOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHUBON
HPUPOABL,

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBIABJIATH 3aKOHOMCPHOCTU U MMPOTHBOPCUYHA B paCCMAaTpUBACMBbIX ABJICHUAX, q)OpMy.HI/IpOBaTI)
BBIBOJIbI M 3aKJIFOUCHHS,;

MMPUMCHATE CXCMHO-MOJCIIbHBIC CPEACTBA I MPEACTABICHHUA CYHICCTBCHHBIX CBsI3El U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU Pa3HOrO Poja,
BBISAIBJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabaThiBaTh IUIAH PEIICHUsS MPOOJIEMBI ¢ YYETOM aHAJIM3a UMEIOIINXCS MaTEepUATbHBIX
Y HEMAaTEpHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJILTATOB IIEIISIM,
OLCHUBATb PUCKHU HOCHCI[CTBHI;'I JCATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHIATE pPa0OTy B YCJIOBUSIX PEATbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MPH PEIICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIAJICTh HaBBIKAMHU YUEOHO-HCCIICIOBATEIBCKON U MPOCKTHOM JIEATEIIbHOCTH, HABBIKAMHU
pasperieHus mpobiieM, CrOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY MMOMCKY METO/I0B
pelIeHHs TPAKTHYECKHX 3a/1a4, MPUMEHEHHIO Pa3JIMYHbIX METOIOB TTO3HAHUS;

HCIIOJIB30BAaTh Pa3jJIWYHBIC BUIAbI ACATCIBHOCTH I10 IMOJIYYCHHIO HOBOT'O 3HAHUA, €ro
UHTEPIPETAINU, MPEOOPA30BAaHUIO U MPUMEHEHHIO B YUCOHBIX CHUTYAIMsIX, B TOM YHUCJIC IMPH
CO3JaHun y‘Ie6HI)IX " CONUAJIBHBIX ITPOCKTOB,

(GbopMHpOBaTh HAYUHBINM THIT MBIIUICHHS, BJIAJCTh HAYUHOU TEPMHHOJIOTUCH, KITFOYSBBIMH
IHNOHATHUAMU U METOJaMH,

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BaTCIbHOU IEATCILHOCTH U
KN3HCHHBIX CUTYyallUAX,

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJlM3UpPOBATh 3ajauy, BBIJBUTATh
TUIIOTE3y €€ pEIICHMs,, HaXOOUThb apryMEHThl I JIOKAa3aTelIbCTBA CBOMX YTBEP)KICHHU,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIIM3UPOBATE IOJYYCHHBIE B XOJ€ PCHICHUA 3adadyu peE3yiabTaTbl, KPHUTHYCCKU
OILICHUBATh UX IOCTOBEPHOCThH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;
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OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK NEPEHOCAa CPEACTB U CIOCOOOB IEWCTBUS B
po(hecCHOHATLHYIO CPEy;

yMeTh IEpEeHOCUTb 3HAHWA B IIO3HABATENbHYD M  IPAKTHYECKyl0  00jacTu
KU3HEJEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUTMHAJIBbHBIE MOJAXOAbl U PELIEHMs, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIUe aJbTepHATUBHBIEC PELLICHHUS.

3) padora ¢ nHgopManmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(POPMALMIO pa3lIUYHBIX BHUJIOB U (opM
IIPEJICTaBIEHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HEIIPOTUBOPEUUBOCTD;

(GopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOMCKE U OTOOpe
Oouonornyeckoit nHGopMaIK, He0OXOIUMOH /TS BRITIOJTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOIHH,
COBEPLIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbIM $3bIK B KauecTBE CpEeACTBAa IMpH paboTe ¢ OHOIOrHYEecKOM
uH(popMaLMel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABbIKAMU PpACIO3HABaHUSA M 3alMThl WHpOpMalUMU, HH(POPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obuenmue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAlIOre
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3bIBATh
CYXKIECHHMSI OTHOCUTEIIBHO BBIMOJHEHMSI NPEUIaracMod 3aJaud, YYHUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpelICTBa OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU clOcoOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl IpU
peleHn OMONIOTHYEeCKO MpoOsieMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHHS TPYIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UleHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIPENENATh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJAOI0 Y4aCTHHKA KOMaH/bl B OOIIUHN pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;
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IpeJUiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACH C MO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsJ1aieHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMS NpoOJIeM M HUX pELIeHHUd B
KU3HEHHBIX M YUCOHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIKAaX 10 OTHOIICHHUIO K >KMBOM IPUPOAE, CBOEMY 3J0POBBIO U 3J10POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIBHO OCYILLECTBIISITh I1O3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENILHO COCTABJIATH IUIaH peleHus NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JieNiaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM SPYIULMH B Pa3HBIX 00JaCTIX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HaBBIKAMH [TO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUTSL OLICHKU CUTYaIiH, BBIOOpA BEPHOTO PELICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILIECHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€E PE3YNIbTATOB JEATEIBHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

INMPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydueOHoro mnpeamera «buomorus» Ha
yriIyOnEéHHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHne npoGuiIbHOro o0yueHust 00yJaronmxcs
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue s OWOJIOTUM HaydHble 3HaHUS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpPETallMM W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEeSTENIbHOCTH MO TMOJYyYEHUIO0 HOBBIX 3HAHUI M HMX NMPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B pEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeameTHble pe3yapTaThl IPEACTABIEHbI 110 T0J1aM
U3Y4EHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUI O MeCTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny mpodJIeM parMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIa€ POCCUICKUX U 3apyO0eKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;
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BJIAJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTrMYEeCKHE TEPMHUHBI U TIOHATUSA (JKU3Hb, KJIETKAa, OpraHu3M, MeTaboJu3M, IrOMEOcTas,
CaMOpEryJIsiliis, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U PA3BUTHE),
ouonornueckue Teopun (kierounas teopusi T. IlIBanna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
IIEPBOT0 MOKOJIEHUS, PACIIEIUIEHUs, YACTOThHl FaMeT, He3aBUCUMOro HacienoBanus I'. Mennens,
FOMOJIOTMUECKUX pSAJOB B HacleACTBEHHOW wu3MeHuuBoctu H. WM. Basuiosa), nmpuHIUIBI
(KOMILZIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAy4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKUX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHMCAaHUE, U3MEpEHHE, HAaOII01€HUE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPIaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEIOBEKa,
IPOLIECCOB JKU3HEAEATEIbHOCTH, HPOTEKAIOIUMX B OpraHU3Max pacTeHUM, >KUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX MPOILIECCOB: OOMEHa BeUIeCcTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
OposkeHust, aBTOTPO(HOro M reTepoTpo(HOro TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHUTO33a, MeH03a, TaMEeTOreHe3a, SMOPHOTeHe3a, ITOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
UH/IMBUYAJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHUS TEHOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTAHABIMBATh B3aUMOCBA3M MEXIY OpPraHOMJAMM KJIETKM U UX (DYHKIUAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeJIOBEKa M HX (QYHKUUAMH, MEXAY CHUCTEMaMH OpPraHoB M MX
(GYHKIUSAMH, MEXAY 3TanaMd OOMEHa BEUIECTB, dTalnaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHUOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM,
deHoTUIoM U (pakTOpamMu cpeibl OOUTaHMUS;

YMEHME BBISBIISATH OTIUYMUTEIbHBIE NPU3HAKHU JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apI'yMEHThI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUUYECKUX IPYIIIL;

yMEHHUE pelaTh OWOJOTHYECKHE 3a/adM, BBISBIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEAyeMbIMH OHOJOTMYECKMMH NPOLECCAMU M SIBICHUSMM, JelaTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYy/I0BaHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPSATh HUX HKCHEPUMEHTAJIBHBIMU CpPEICTBaMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh NOJIYUYECHHBIE PEe3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B Y4EOHO-HMCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO MHPEICTABIATH
MOJIy4YEHHBIE PE3YJbTAaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHUE OLIEHUBaTh JTUYECKUE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE TeHOMa M CO3/1aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIlell mpodeccuoHanbHON AeITEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOI0 X0341iCTBA, MUIIEBOM
MIPOMBIIIJIEHHOCTH, YIIyOJIsTh IO3HABAaTEIbHBIH HWHTEpPEC, HAINpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAODKEHHE OMOJOTHYECKOro oOpa3oBaHHs B
OpraHMu3aIMsaX CpelHero NpodecCuoHaIBLHOTO U BhICIIEr0o 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJKHBI OTPaXkaTh:
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c(hOpMUPOBAHHOCThH 3HAHHUI O MeCTe M POJU OHOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKXKe B PELICHUU BOIIPOCOB
paIoHaTbHOTO MPHPOIONONIL30BaHUS, W B (HOPMHPOBAHUM IIEHHOCTHOTO OTHOIICHHS K
npupoje, oOLIECTBY, YENOBEKY, O BKIJIAJe POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OHOJIOTHH;

YMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralomuX OWOJIOTHYECKUX TEPMUHOB W TIOHSATUH (BUJ,
sKocucTtema, Owocdepa), Ouonormyeckue Teopun (dBomonronHas Teopus Y. JlapBuHa,
CUHTEeTHUEecKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 NmyTsSX U HalpaBICHUSX
sBosonnu, B.W. Bepnanckoro — o 6mocdepe), 3akoHbl (reHEeTHUYeCKOro paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
9KOJIOTUYECKOW MUPaMHUIbI SHEPTHH ), TUIIOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHUE BJIAJIETh OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHUSA, WCIOJIb3YEMbIMU B
OMOJIOTUYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB U DKOCHCTEM (OMHCAHHE, H3MEpEHHE,
HaOJII0ZICHUE, SKCIIEPUMEHT), CIIOCOOaMHU BBISIBJICHUS W OLICHKH AHTPOMOTECHHBIX M3MEHEHUW B
IPUPOJIE;

YMEHHME BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BUAOB, OMOIrE€OLEHO30B, AKOCHUCTEM U
Oounocteppl, CTaOMIM3UPYIONIETO, MABMXKYIIETO U Pa3pbIBAIOIIETO €CTeCTBEHHOro 0TOopa,
AJJIONATPUYECKOr0 U CUMIATPUYECKOTO BU000pa30BaHus, BIUSHUS JIBUKYIIUX CHII 3BOJIIOLUU
Ha reHO(OH] MONYJSIUHU, MPUCTOCOOIECHHOCTH OPraHU3MOB K cpelie OOUTaHus, YepeloBaHUs
HaIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aHMMOCBA3M MEXAY IMPOLIECCAMU SBOJIOIHH, ABMKYILIUMU
CHUJIaMHU aHTPOIIOT€HEe3a, KOMIIOHEHTAMU PAa3JIMYHBIX SKOCUCTEM M TMPHUCIOCOOJECHUSAMH K HUM
OpPraHU3MOB;

YMEHUE BBISIBJIATH OTJIMYUTEIbHBIE IPU3HAKU KUBBIX CUCTEM, IPUCTIOCOOJICHHOCTh BUIOB
K cpene oburtaHusi, aOUOTHUYECKUX M OMOTHUYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpraHU3MOB B COOOIIECTBAX, aHTPOIOT€HHBIX U3MEHEHUH B SKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE UCTIOIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBa POJCTBA OPTaHMW3MOB pa3HbIX CHUCTEMAaTUYECKUX TIPYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHMsI MHOrooOpaszus BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI IMPUPOJIBI U
YeJI0BEUECTBA;

yMEHUE pemiath OMOJOTMYECKHE 3a/lay, BBISBIATH MPUUYUHHO-CJICICTBEHHBIC CBS3U
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpOIleCCaMd U SBJICHUSMH, JeNaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJHATH JTAOOpAaTOpHBIE U MpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATHh UX OSKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1elb UCCIe0BaHus, aHAIM3UPOBATh MOJIyY€HHbIE PE3YNIbTAThl U JIeNIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Yy4eOHO-HCCIEIOBATEIbCKOW paboTe MO OMONIOTHH, SKOJIOTHH U
MEIUIIMHE, TPOBOAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M MYOJHYHO MPEICTABIATH
MOJTy4YEHHBIC PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHUE OIICHWBATh THUIOTE3bl M TEOPUU O TMPOUCXOKICHUU IKHU3HU, YEIOBEKa U
YeNIOBEUYEeCKHX pac, O MPHUYMHAX, MOCIEICTBUAX U CHOCO0aX MPEAOTBpAIIEHUS TII0OATBHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OyAyIei mpodeccHoHANbHON AeITeTbHOCTH B
o0nmactu  OMOJIOTHH, D3KOJOTUH, MPUPOIOIOJIB30BAHUS, MEAUIMHBI, OHWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPHUHAPUU, CEIHCKOTO XO3SHUCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIyOIsTh
MO3HABATEIIbHBIA HMHTEPEC, HAMpaBICHHBIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOMIEH
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npodeccuu M TMPOAOKEHHUE OHOJOTHYECKOTO0 O0O0pa30oBaHUsI B OpraHU3AIMAX CPEIHETO
po(heCcCHOHANILHOTO | BHICIIET0 00pa3oBaHUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Konu4yecTBo yacos
)
Nen/m  HaumeHoBaHMe pa3iesioB U TeM NMPOrpamMMbl IIpakTuyeckue IeKTPOHHEIE (1HPPOBLIC)
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
bubnunoreka LIOK
1 b 1
HOHDTIL KA HAYEE https://m.edsoo.ru/7f41c292
2 JKuBble crcTeMBbl U UX U3Y4YEHUE 2 ﬁggg?/(gee%ascﬁ?ﬁﬂMchQZ
bubnunoreka LIOK
3 b 2 0.5
HOTOTIIEIETEH https://m.edsoo.ru/7f41c292
4 XuUMHYECcKasi OpraHUu3aIus KJICTKH 10 1 E{tlgg?/(;:ee%iiorﬁﬂ £41c292
° Crpoctue iyt wreTicr 8 2 Ptipsim eds00 71416292
6 OOMeH BelecTB U MpeBpalleHue YHEPTUH B KIIETKE 9 1 E{tlg:'?/%eeliicﬁ)orﬁﬂ £41c292
7 Hacnencreennas nnpopmanus u peanusaiys e€ B 9 05 bubmuoreka [IOK
KIJICTKE ' https://m.edso0.ru/7f41c292
N bubmmoreka IIOK
8 XK 6 1
HEHEHHBIH T e https://m.edsoo.ru/7f41c292
9 Crtpoenue u GyHKIIUA OPTaHU3MOB 17 1.5 Eggg?lﬁegjii%ﬁ/? £416292
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5 ﬁ:tlg:'?/(;:e;iziorﬁﬁ £41c292
11 I'eneTnka — Hayka O HaCIEACTBEHHOCTH U 2 05 bubmuoreka [JOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 10 1 Brbmorexa LJOK

https://m.edsoo.ru/7f41c292
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bubnunoreka LIOK

13 3aKOHOMEPHOCTH H3MEHUYHUBOCTH 6 1 https://m.eds00.ru/7f41¢292

14 TeneThia uenoBeka 3 05 ﬁ:tlgsﬁ?/(;;?e%asi.orﬁﬁf410292

15 Cenekuust OpraHu3MoB 4 1 Eﬁg/a/c;;e;;iﬂljﬂmngz

16 Buorexnonorus 1 cMHTETHYECKAs OMOJIOTHS 4 ﬁggg?/ﬁéeﬁc%.orﬁﬂf410292

17 PesepBHoe BpeMs 1 ]r?tptlgg:l;l/(rz:.f:e?sci(.)rﬁ/?f410292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 13
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ IIpakTH4eckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 3apoxACHUE U Pa3BUTUE IBOIOIMOHHBIX 4 bubnmoreka [JOK
IpEICTABICHUN B OUOJIOTHH https://m.edsoo.ru/7f41cc74
N bubmuorexa [JOK
2 M 14 2
VIPOOBOIIIONI H €€ PESyIIbTaTh! https://m.edsoo.ru/7f41cc74
3 MakpoaBosronus U e€ pe3yabTaThl 6 Bronmotexa LIOK
https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 15 15 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 I1 — 10 1
POUCXOXKICHUE YETTOBEKA — AaHTPOIIOT€HES https://m.edsoo.ru/7f41cc74
DKOJIOTHSl — HayKa O B3aUMOOTHOILIEHUSIX bubnnoreka [JOK
6 OpraHu3MOB M HaJOPraHU3MEHHBIX CHCTEM 3 0.5 https://m.edsoo.ru/7f41cc74
C OKpY2Karolleu cpeaou
bu6mmorexa [IOK
7 9 1.5
OpraftusMbi i cpeza OGHTari https://m.edsoo.ru/7f41cc74
. bubmuorexa [JOK
8 DKOIOTHS BHIOB H MONYIALHIL o 05 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHAE 12 05 bu6mmorexa [IOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
1 b —
0 Hochepa — rI00anbHAs OKOCHCTEMa 6 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
11 Y 6
CHOBER I OKpyRatofiast cpea https://m.edsoo.ru/7f41cc74
12 PesepsHoe Bpems 8 bub6nuorexa [IOK
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

IIpakTnyeckue padorTnl

buonorus xak KoMIIeKCHAas HayKa M KaK 4acCTb

1 COBPEMEHHOTO 00IIecTBa !
2 JKuBble cucTeMbl U X CBOWCTBA
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 Hcropus oTKpeITUA M U3yueHUs kiieTku. KierouHas 1
TEOpHs
MeToap! MOJIEKYISIPHON M KJIIETOYHON OMOJIOTHH.
[Tpaktuyeckas pabora «V3ydyeHue MeTo10B
5 KJIETOYHOM OHonoruu (xpomarorpadus, 1 0.5
anexkTpodopes, auddepeHnnaibHoe
neHtpudyruposanue, [1L[P)»
6 XHMMUYECKUH COCTaB KIETKU 1
7 MuHepalibHbIC BEIIECTBA KIIETKH, UX 1
Ouosnoruyeckas poiib
OpraHuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapykeHHE OEJIKOB C 1 0.5
MOMOIIBIO0 KaYECTBEHHBIX PEAKIIUI»
9 CaoticTBa, K1accudukanys 1 GyHKIUNU OETKOB
10 Opraanyeckre BENecTBa KIETKH — YTIIEBOIBI
11 Opranuyeckue BeecTBa KIETKH — JIMIHIBI
12 Hyxneunossie kucnotsl. JJHK u PHK. 1 05

JlabopaTtopHast pabota «HcciaenoBanue
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HYKJICMHOBBIX KUCJIOT, BBIJACIICHHBIX U3 KJIICTOK
Pa3JIMIHBIX OPIraHU3MOB»

Crpoenune u pynkuuu ATO. [pyrue

13 Hykneosuarpugpocharsr (HTD)

14 CexBenupoanue JIHK. MeToasl reHOMHKH,
TPAHCKPUITOMUKH, IPOTEOMUKH

15 MeTto/1bl CTPYKTYPHOM OMOIOTHH

16 Tuns! kietok. [Tpokapuornyeckas kieTka

17 Crtpoenue sykapuoTuyeckon KieTku. [IpakTudeckas 05
pabota «/3ydyeHue cBOICTB KJIETOYHON MeMOpaHbI» '

18 [ToBepxXHOCTHBIN amnmapar KJIETKH
OnHoMeMOpaHHbIE OPraHOU/IbI KIETKH.

19 [TpakTrueckas pabota «/3yueHue IBUKECHUS 0.5
IIUTOIUIa3MbI B PACTUTENBHBIX KJIETKAX»

[ToryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MHUTOXOH/APHH, TUIacTH L. JlabopaTopHas pabota 05
«HccnenoBanue niaazmMoinsa U Jernia3Moin3a B '
PACTUTENBHBIX KJIETKAX»

21 HemeMOpaHHbIe OpraHON bl KJIIETKH

22 Crpoenue u GyHKIUH s7pa
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK DYKapHOT.

23 JlaGopatopHas pabota «3yueHne cCTpoeHus KIETOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISIIHS ¥ TUCCUMHUJISIIISI — J[BE CTOPOHBI

24 Meradoim3Ma. THunsl oOMeHa BEIIECTB. 05

JlaGopaTtopHnast pabota «/3yueHue KaTaauTHIECKON
AKTUBHOCTH (pepMEHTOB (Ha IMpUMepe aMUIa3bl UITU
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KaTaJasbl)»

DepMEeHTaTUBHBIN XapaKTep peaKiril KIIETOYHOTO
metabonu3ma. JlaboparopHas pabora «3yuenue

25 (epMEeHTaTUBHOTO PACIHICTUICHUS TIEPOKCHIA 05
BOJIOPOJIA B PACTUTENIBHBIX M JKUBOTHBIX KJIETKAX)

26 benku-akTHBaTOphI U OCNKHU-UHTHOUTOPHI

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28 ®DoTocuHTE3

29 XemocuHrtes. Jlaboparopras padota «CpaBHeHUE 05
poIeccoB (POTOCUHTE3a U XEMOCHHTE3a» '
AHa’poOHbBIC OpraHu3Mbl. Buibl OpokeHusl.

30 JlaboparopHas paboTa «CpaBHEHHUE MPOIIECCOB 0.5
OpOXKEHUS U JBIXaHUSD

31 AdpoOHBIE OpraHu3MBbl. JTambl 3HEPreTHYECKOTO
oOMeHa

39 OHeprusi MeMOpPaHHOTO TPaIUEHTA IIPOTOHOB.
Cunte3 AT®: pabota npotoHHON AT®-cuHTa3bI

33 Peakninm MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — matpuussiii cuaTe3 PHK

35 TpaHcHsIus U €€ dTarbl

36 Koauposanue amunokuciot. Pons pubocom B
O6uocuHTe3e OenKa

37 Opraau3anys TeHOMa y IPOKapHUOT U SYKapUOT

38 MonexymnsipHbIe MEXaHU3MBI IKCTIPECCHU TEHOB Y
JYKapuoT

39 Bupycel — BHeks1eTOUHBIE POPMBI )KU3HU U 0.5

oOnuratHble napazutsl. [IpakTuueckas pabota
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«Co3zanue MoJIeNid BUPycCa

BI/IPYCHBIC 3a0071eBaHus YCJI0BCKa, ’)KUBOTHBIX,

40 .
pacteHuit

41 HanoTrexHom0rnu B OMOIOTUY U MEIUIINHE

42 JKU3HEHHBIN 1K KIETKU

43 Martpuunsiii cuate3 JJHK

44 Xpomocomsl. JTaboparopHas padora «3ydeHue 05
XPOMOCOM Ha FOTOBBIX MUKPOIpErapaTax»

45 JleneHue KICTKHM — MHTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.

46 JlaGopaTtopHas pabora «HabmrogeHue Mmuto3a B 05
KJIETKaX KOHYMKa KOPEIKa JIyKa (Ha TOTOBBIX '
MUKpOIIpenaparax)»

47 Peryssiius »KM3HEHHOTO IUKJIA KJIETOK

48 OpranusMm Kak eIMHOE LIETI0e

49 Txanu pacrenuii. JlabopatopHnas pabora «3yueHue 05
TKaHeW pacTeHUu»

50 TxaHu KUBOTHBIX U YesoBeka. JlabopaTopHas 05
pabota «M3y4yeHne TKkaHel )KUBOTHBIX '

51 Opransl. Cucremsl opranos. Jlaboparopnas pabota 05
«M3yueHune opraHoB IIBETKOBOTO PACTCHHSI» '

52 Ormopa Tella OpraHu3MoB

53 JIBuKeHne OpraHu3MoB

54 IIntanne opraHu3smMoB

55 [Muranue MO3BOHOYHBIX KUBOTHBIX.

[TumeBapuTenbHas CHCTEMA YellOBEeKa

56 JlpIxaHue opraHu3MoB
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57

HBIX&HI/IG IIO3BOHOYHBIX XXUBOTHBIX M YCJIOBCKaA

58 TpaHCcHOpT BENIECTB Y OPraHU3MOB
59 KpoBenocHas crcrema Mo3BOHOYHBIX )KUBOTHBIX U 1
YyelioBeKa
60 Brigenenue y opranu3mMoB 1
61 3ammura y OpraHu3MoB 1
62 NMMmyHHast cucrema yenoBeka 1
63 PazpaxxuMoCTh U perynsius y OpraHu3MoB 1
64 I'ymopanpHast perynsiius 1 SHIOKPUHHAS CUCTEMa 1
KUBOTHBIX U Y€JIOBEKa
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB
66 [TonmoBoe pazMHOXKEHHE
67 Meiio3
["ametorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
68 kJieTok. JJabopatopnas pabora «3yuenue 1 05
CTPOEHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»
69 NnauBuyanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTeHE3
70 3aksaika OpraHoOB M TKaHEH U3 3apO/IBIIIEBBIX 1
JIVCTKOB
Poct u pazButue xxuBoTHbIX. JlJabopaTopHas padora
71 «BpIsiBIEHNE TPU3HAKOB CXOACTBA 3apOIbIIIEH 1 0.5
MIO3BOHOYHBIX JKHBOTHBIX)
PasmHuoxenue u pasputue pacrenuit. JlJabopatopnas
72 pabota «CTpoeHne OpraHoB pa3MHOKEHHSI BBHICILIUX 1 0.5

pacTeHun»
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I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHA 'CHCTUKH KaK

73 1
HAyKH
OCHOBHBIE TIOHSTHS U CUMBOJIBI T€HETHUKH.

74 JlaboparopHas padota «JIpo3oduiia kak 00BEKT 1 0.5
TeHETUYECKUX HCCIICAOBAHMID
3aKOHOMEPHOCTH HACJIeI0BAaHUS IPU3HAKOB.

75 Monorubpunnoe ckpeuuBanue. [Ipakruueckas 1 05
pabora "U3ydeHne pe3yIbTaTOB MOHOTHUOPHTHOTO '
CKpeLIMBaHuA y Ap030(uinr"

76 [{uTonornyeckue OCHOBHI MOHOTHOPHIHOTO 1
CKpEIIMBAaHUS

77 AHanuzupyroiiee ckpeuuBanue. Hernomnnoe 1
JOMUHHUPOBaHHE
Jurubpunnoe ckpenuBanue. [Ipaktudeckas padora

78 «M3ydyeHue pe3yabTaToB JUTHOPUTHOTO 1 0.5
CKpEIIUBAHUS Y APO30(PHIIBI»

79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO 1
CKpEeLBaHUS

80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1

82 I'enetuka nona 1

83 ['eHOTHI KaK IeJIOCTHAs CHCTEMa 1

84 I'eneTndeckuii KOHTPOJIb Pa3BUTHUS PACTCHUH, 1
JKUBOTHBIX U YEIIOBEKA

85 N3MeHYMBOCTh NPU3HAKOB. BHUIBI N3MEHUNBOCTH

86 MonudukarmonHas U3MEHYHBOCTh

87 BapuanuonHslil psj v BapualiuoHHas KpUBasl. 0.5
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JlaboparopHas pabota «lccrnenoanue
3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHON
n3MeHyuBocTU. [locTpoeHre BaprualiMoHHOTO psifa
Y BapHaIllMOHHOM KPUBOW

I'eHoTnnnuyeckas N3MeHINBOCTh. KoMOMHATHBHAA

88
WU3MEHYUBOCTD
MyraunonHas n3aMeH4uBOCTh. [IpakTnueckas
89 pabota «MyTtanuu y 1po30(uisl (Ha TOTOBBIX 0.5
MUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOI'O MpoLiecca.
ONureHeTHKa U SMUreHOMHUKa
01 I'enernka yenoseka. [IpakTuueckas pabora 05
«CocTaBlieHUE U aHAJIU3 POJIOCIOBHOI» '
92 MeTo/1bI MEUIIUHCKOM F€HETUKH
3HaueHUe MEIULNHCKON T'€HETUKNU B
93 IIPEIOTBPALICHUH U JICUEHUN T€HETUYECKUX
3a00JIeBaHMi YeJIoBeKa
OcHoBHble NIOHATHSA cenekiun. JlaboparopHas
94 pabota «M3ydyeHne copToB KyJbTypHBIX PACTEHUHN U 0.5
IIOPOJT JOMAIITHUX KUBOTHBIX)
95 Mertoasl ceneKMOHHOM paboThl. JlabopaTopHas 05
pabota «/3ydeHre METO/10B CEJIEKIIMHM PACTEHUI» '
96 JlocTnKeHMs CeNeKIUN PaCTEHUN U )KUBOTHBIX. 05
[IpaxkTuueckas padora «IIpuBUBKa pacTeHU» '
97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE
TEHETUUYECKUX PECYPCOB
98 brorexHoorus Kak Hayka 1 OTpaciib 05

npou3BojcTBa. [IpakTnueckas padora «3yuenune
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00BEKTOB OMOTEXHOIOTHU»
99 OCHOBHBIE HAIIPABJICHUSI CHHTETUYECKON OMOJIOTUH
100 XpoMOCOMHas M TeHHAsI MH)KEHEPUs
101 MeaunuHcKue OMOTEXHOJIOTHI
102 Pe3epBHBIIT ypOK. HOBT?];)CHI/IG, 00o061mIeHMeE, 1
cUCTeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 15
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11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero IIpakTnyeckue padoTnl
OpomtouronHas reopus Y. lapsuna
JBrokyiue cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBUHy
3 Bbopwba 3a cymiecTBoOBaHHE, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOD
4 DopMupoBaHUE CUHTETUYECKON TEOPUU IBOIIIOLIUU 1
5 DTaIbl 3BOIIOIMOHHOTO MPOLEcca: MUKPO3BOIIOLUS 1
Y MaKpO3BOJIIOIHS
6 [Tomynsiust — sJeMeHTapHas €IMHUIA SBOJIIOIUU 1
3akoH renernueckoro paBHosecus J[x. Xapau, B.
7 Baiin6epra. Jlabopatopnas pabora «BblsiBieHue 1 0.5
U3MEHYMBOCTH y 0c00€ei 0OJJHOrO BHIa»
8 DneMeHTapHbIe (PaKTOPhI IBOITIOIUN 1
9 O ekt ocnoBarenst. IpdekT OyTbUIOUHOTO 1
TOPJIBILIKA
10 Murpanuu. M3omsmum nomysiui: 1
reorpaduueckas, buonormdeckas
11 EctecTBeHHbII 0TOOP — HampasJIstonui GpakTop 1
SBOJTIOINH
12 [TonoBoit oT60p 1
[Tprcnioco0IeHHOCTh OPTaHU3MOB KaK pe3ynbTat
13 MuKpo3Botonuu. Jlaboparopuas padota 1 05

«M3ydyenune apoMop§o30B ¥ UANOATANITAIIAN Y
pacTeHU U )KUBOTHBIX)
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[Tpumeps! mpucocobsieHu y OpraHu3MOB:
Mopdostornueckue, GU3n0IOrHIecKre,

14 OMOXMMHYECKHE, MTOBeIeHUecKue. JJabopaTopHas 1 0.5
pabora «IIpucrocobaeHst OpraHu3MOB H UX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY
Bun, ero kpurepuu u crpykrypa. Jlaboparopnas
15 pabora «CpaBHEHHE BHUAOB 110 MOP(OJIOTHIESCKOMY 1 0.5
KPUTEPHIO»
16 Crpykrypa BUza
17 Bunoo0Opa3oBaHue kak pe3ysibTaT MUKPOIBOJIIOLIUU
18 CBs13b MUKPOIBOJIIOIIH U SITHIEMHOJIOTUN
19 MaxpoaBodtorus. [TaneoHTonmornueckue MeTo bl 1
U3YUYCHHUSI SBOJTIOLIUU
20 Buoreorpadudeckne MeTOIbI H3YYEHUS IBOTIOIHN 1
21 OMOPHOIOTHYECKHE U CPABHUTEIBHO- 1
MOP(OJIOTHUECKUE METO Bl U3YUEHHSI SBOITIOLIUT
99 MonekynsipHO-TeHeTHYeCK1e, ONOXUMHUYECKUE U 1
MaTeMaTHYECKUE METO/Ibl U3YUEHHsI SBOJIIOLUU
23 OO01mre 3aKOHOMEPHOCTH JBOJTFOIHH 1
24 AnanTuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 1
HBOJIIOLUH
o5 HayuHnble runoTe3sl IpOUCX 0K ICHUS KU3HU HA 1
3emie
26 JloHay4YHBIC MPEACTABIICHUS O 3aPOXKICHUH JKU3HH 1
27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOU IBOTIOLUN 1
28 ['umoTe3s! 3apOKACHNUS )KU3HA 1
29 Wcropus 3emiu 1 METOABI €€ U3yUEHMUS. 1 0.5
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JlaboparopHas pabota «3y4eHue u onvucanue
HCKOMAeMbIX OCTAaTKOB JIPEBHUX OPTaHU3MOB)

30 HauanbHble STamnsl OpraHuuecKoi YBOIIOIUH

31 DBOJIIOIHS DYKAPUOT
OCHOBHBIE 3TaIbl HBOJIOIIH PACTUTEIHLHOTO MHUPA.

32 [IpakTuueckas padora «M3yuenue ocooeHHOCTEH 0.5
CTPOCHUS PACTCHHUN PA3HBIX OTACIIOB)

33 OCHOBHBI€ ATaIbl SBOJIIOIMH )KUBOTHOT'O MUPa
DBoumonus )KUBOTHBIX. [IpakTiaeckas padora

34 «M3yuenne 0coOEHHOCTEH CTPOSHUS TTO3BOHOYHBIX 0.5
KHBOTHBIX»

35 Pa3BuTHe xu3HM Ha 3eMJIe 110 3paM U epuoiaM

36 MaccoBblie BBIMUPAaHHS — SKOJIOTHYECKHE KPUZHCHI
HPOILIOTro

37 CoBpeMeHHBIH KOJIOTUYECKUI KPU3UC, ET0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPTaHNYECKOTO MPOILIOTO

39 OcHOBHBIE CHCTEMaTHYEeCKHE IPYIIbl OPraHU3MOB

40 AHTpOIIOJIOTHS — HayKa O 4eJIOBEeKe

41 Pa3Butue npencraBieHuil 0 NPOUCX0XKICHUH
YeJoBeKa
MecTo 4enoBeka B CHCTEME OPTaHUIECKOTO MHUPA.

42 JlaGopaTtopHas pabota «M3y4ueHue ocoOeHHOCTEM 05
CTPOEHUSI CKeJIeTa YeJIOBEeKa, CBA3aHHBIX C '
IPSAMOXO0KJICHUEM

43 JIBuoKy1Iye cuibl aHTPOIOreHe3a

44 CooTHoleHre OUOIOTUYECKUX U COLUATBHBIX
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(baxTOpOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTa/IMM AaHTPOIIOTEHE3a

46 [TaneoreneTrka u najacoreHOMUKA

47 DBOJIIOIHUSI COBPEMEHHOTO YeJIOBEKa

48 Yenoseueckue pachl. [IpakTuueckas padora 05
«M3yueHune 3KOJOTHYECKUX aJanTalui 4YeJT0BeKa '

49 MeXIUCIUTITMHAPHBIC METO/TbI AaHTPOIIOJIOTUN

50 3apoxaeHNe U pPa3BUTUE IKOJIOTUU
Mertoas skonoruu. JlabopatopHas padbora

51 «3y4deHne MeTog0B IKOJTOTHUECKHUX 0.5
HCCJICIOBAHUI

52 3HavYeHHE PKOJOTUUECKUX 3HAHUH JJI YeIOBeKa

53 Dxonorudeckue GpakTopsl
Abuotnueckue ¢paktopbl. CBET Kak HKOJIOTMYECKUN

54 dakTtop. Jlaboparopnas padota «BrisBienue 0.5
MIPUCIIOCOOJICHHUIA OPTaHU3MOB K BIIMSTHHIO CBETa)
Abuotnueckue dakropsl. Temmneparypa Kak

55 skojoruyeckuit paxrop. Jlaboparopuas pabora 05
«BpIsIBIEHUE TPUCTIOCOOJICHUI OPTaHU3MOB K '
BIIUSTHUIO TEMITEPATyPhD»
AbGuotnueckue GpakTopbl. BriaxHOCTh Kak

56 sKkosiornueckuii ¢pakrop. Jlaboparopuas padora 05
«AHaTOMHYECKHE 0COOEHHOCTH PacTeHUH U3 '
Pa3HBIX MECT OOUTAHHS

57 Cpenbl 00uTaHU OPraHU3MOB

58 buonorndeckne puTMbl

59 Kuznenusie GopMbI OpraHU3MOB
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60

BuoTtnueckue hakropsrl

3HaueHre OMOTUYECKUX B3aUMOIEUCTBUM IS

o1 CYIIIECTBOBaHMS OPTaHU3MOB B CpeJie OOMTaHUS

62 DKOJIOrHYecKHe XapaKTePUCTUKU MOMYJIISALUH

63 OcHOBHBIE TIOKA3aTeH MOMYJISIIH: YUCICHHOCTD,
IUIOTHOCTb, BO3PACTHAS U MOJIOBAs CTPYKTypa

64 OCHOBHBIE TIOKA3aTeNIH HOMYJISALUH: POXKIAEMOCTb,
IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIUU

65 DKooruyeckast CTpyKTypa MOIyJISIuN

66 JluHaMuKa nonyJssiiuy U €€ perymsuus

67 Kpussle pocra uucieHHocTH nomynsauuu. Kpussle
BbDKUBaHMS

68 Okonornyeckas Hua Bujaa. JlJaboparopuas padora 05
«IIpucnocobseHust ceMsiH pacTeHUI K pacCesIeHNIO» '

69 Bua kak cucrema nonysnsiuit

70 3aKOHOMEPHOCTH TIOBEJICHHUS U MUTPAITHIA
KUBOTHBIX

71 Co00111ecTBO OPraHU3MOB — OUOIIEHO3

72 JKocucTeMa Kak OTKpbITas CUCTeMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHH B
IKOCHCTEME

74 OCHOBHBIE TIOKA3aTeIH IKOCUCTEMBI

75 DKOJOTUYECKHE MUPAMHUJIbI

76 N3menenus coo0IIecTB — CyKIIECCHH

77 IIpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK.

DKOCHCTEMBI MOPEN U OKEAHOB
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[Ipupoanslie 3xocucTEMBL. DKOCUCTEMBI TYHJID,

78 . 1
JIECOB, CTENEH, MyCThIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBbI 1

80 VYpb6oskocucremsl. [IpakTuueckas padora 1 05
«M3ydeHue u onucaHue ypooIKOCUCTEMBI» '

81 3akOoHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX 1
B3aUMOJICVCTBUI OPraHU3MOB B 3KOCHCTEMAX
MexaHu3Mbl BO3JACHCTBUS 3arpsI3HEHUN Pa3HbIX

82 TUIIOB Ha CyOOpraHW3MEHHOM, OPTaHU3MEHHOM, 1
HOMYJISIITHOHHOM U 9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaas 0601049Kka 3eMiau

84 Yuenne B. U. Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIeCTBOBaHUs Orochepsl

86 KpyroBopoTsI BemecTB 1 OHOT€OXUMHYECKUE 1
KB

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIH 1

88 YcroitunBocTs 61ochepsl 1

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPHUYNHBI 1

90 BosneiictBue uenoBeka Ha 6uochepy 1

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN 1 1
KUBOTHBIA MHP

92 OxpaHna npupo/sl 1

93 OCHOBHBIE IPUHIUIIBI YCTOWYNBOTO Pa3BUTHUSA 1
YeJI0BEYECTBA U MIPUPOJIBI

94 ParnmonanbHOE MPUPOIOIIOIB30BAaHUE U COXPAHEHUE 1
OMOJIOTMYECKOTO pa3HOOOpa3us 3eMiIH

95 O0606mienne mo TeMe «MUKPOIBOIIONHUS U €€ 1
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pe3yJIbTaThl»

O6o006menue mo Teme «MakpoIBOIIOLHUS U €€

96 1
pe3yabTaThI»

97 O606menue o Teme «I[IponucxoxeHne u pa3BUTHE 1
JKU3HU Ha 3eMiie»

08 O606menue o Teme «IIporcxoxaeHne yeroBeKa — 1
AQHTPOITOTEHE3Y

99 O06o006mIeHHEe TI0 TeMe «DKOJIOTHS — HayKa O 1
B3aUMOOTHOIICHUSAX OPTraHU3MOB)
O6006menne o Teme «OpraHu3Msbl U cpejia

100 1
oOuTaHU»

101 O06o061m1eHne 110 TeMe «DKOJIOTHS BHJIOB H 1
TOTTYJISA LT

102 O606menne o Teme «buocdepa — rmodanbHas 1
HKOCHUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5
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YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* buonorus. buonorndyeckue cucTeMbl U IPOLIECCHE; YrayOneHHoe o0ydyenue, 10 kmacc/
TepemoB A.B., IlerpocoBa P.A. O61mecTBoO ¢ orpaHuYeHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3UWHA»

* buonorus. buonornyeckue cucTeMbl U MPOLIECCHL; yrayOneHnHoe ooyyenue, 11 kiacc/
Tepemon A.B., [lerpocoBa P.A. O0mecTBo ¢ orpaHU4eHHON 0TBETCTBEHHOCTHIO «OIL]
MHEMO3UWHA»

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3aatenbetBo «IIpocBemeruey

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue /Tlog

pen. Ilaceunnka B.B., Aknmoneproe odmectBo «M3narenscTBo «IIpocsemnienne»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJA

buonorus, 10-11 knaccel: Pabouune nporpamMmel ipeaMeTHOM TuHun "JInHMS xu3HU"
0a3oBbIii ypoBeHb, [laceunnk B.B., [lIsenos I'.I"., Edumosa T.M., M3narenscTBO
"I[IpocBenienue"

buonorus 10-11 kiaccsl: moypouyHsle pa3paboTKu npeAMeTHOH JnHuy "JIuHus xu3Hn”
6a3oBblil ypoBenb, [laceunuk B.B., [1IBenos I'.I"., E¢pumosa T.M., M3garenscTBO
"[Ipocsenienue"

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. https://www.yaklass.ru/p/geografiya/7-klass/naselenie-zemli-247657/chislennost-
naseleniia-i-ego-sostav-247658/re-3f072364-f96c-4e72-ae77-88dch51d03a8

2. https://infourok.ru/prezentaciya-k-uroku-prirodnie-zoni-po-biologii-klass-2078363.html
3.https://nauka.club/okruzhayushchiy-mir/prirodnoe-soobshchestvo.html

4. https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/osnovy-
evoliutcionnogo-ucheniia-246743/poniatie-vida-printcipy-sistematiki-246744/re-32dcb240-
dd92-4865-bee7-96dedee1288
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